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PEEFACE.

In preparing the following work (undertaken at the fiiggM-

tion of the OhiefSuperintendent ofEducation for Upper Oaiukda),

it has been the constant aim of the Author to present it to Cana-
dian teachers and students as a thoroughly reliable Treatise on
the Theory and Practice of Numbers, and as an Arithmetic, in

some degree, commensurate with the higher quaUfications of
teachers and the improYcd methdds of instruction now generally

ibond in our schools.

The Arithmetic niow oflbred to the pnblic is based upon Ham
Irish National Treatise ;—^in fact, it was at first intended merely
to adapt that work to the decimal currency, and to abbreviata

the somewhat tedious reasons there given for the raricus mlei.
So many alterations and improrements suggested thfunielTet,

howeyer, that the original design was speedily abandoned, andt
with the exception of the first ten or fifteen pages, wt^lt ai«
taken entire from the work in question,- the Treatise, at at pre-
sent issued, is, in all essential respects, an entir«3y new boolu
Nerertheless, as it was the sole object or the Author to preptte
a compute text-book on the subject of Arithmetic, he has iip>t

hesitated to adopt whatever he considered good, either inr^lili

Irish National or in the numerous other excellent works on0m
subject.

By far the greater number of the problems are orighial ; istA

it is hoped that the practical manner in which many of them iliRe

put, will tend to render the study of Arithmetic more interesttag
and usefril than it has hitherto been. It will be observed, tittli

a thorough series of review examples has been given at thtjdola
of each of the sections up to the seventh, and a very extii&va
set at the end of the book. This is deemed an important ftaturia

in the present work, as in some degree insisting upon that oaM-
ful revision of what has been learned from time to time, withoiil
which, the pupil arrives at the end of the book with all the raitt
and principles so confounded with one another, as to render hli
knowledge in a great measure worthless.

Since tiie only difference between simple and denominate num-
bers is that the one increase and decrease according to tba
scale of tens and the other according to difforent scales, there is
no reason why the rules relating to them should be separaMt;
and therefore in the following pages no distinction ii miiii
b^twe^n pimple and compound rules. A somewhat extended
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•iptritntie bM ooATinoed the Author that, ezoept to the mereit
beginnerii the loienoe of Arithmetio Uf more sacoessftilly pre-

sented by this than bj,ih» ordiiiMy kb^thod of znaking the papil

Uanx one let oC rules for simple numbers and a completely diffe-

rent set for oomp!bund numbers.
It will' be observed that towards the end of the Treatise the

niUs are mainly deduced algebraically. Some teachers may not,

atlrst. be. disposed to regard this as an improrementibut it iv«s

AqI aaopted nntCl after carefUl deliberation and consultation

wlfii many of Uie most successf^ teachers of Arithmetic in the

i^rovlnce. tt is generally conceded that a pupil should com-
mtoee, in some sort, the study of Algebra as soon as [he has

progressed through Proportion in Arithmetic. In schools in

Which this view is adopted by the teacher, no difficulty can be
fimrlcmoed, as, even in the deduction of the rules, the algebraic

jprinoi^es used are o^ the simplest possible character.

As some teachers, howeyer| prefer always giying the rule in

Ibpujrfly sfithBietidu form, this has inyariably been appended In
^ oases usually treated of in Common Arithmetic.

<egaird generally to algebraic formulas, it may be fhrther

1, wst ab algebraic formula is simply the most abbre-

, .„ ,.nh inwhich it is possible to express a rule or principle.

^i|[04^) the pupu is properly taught their use, he is in a manner
^>en4ent of mere jaemory, since from a very few general

lolples be Is able, witliout any referenee to a text-book, to

.^ ^ttoe for hioiself the whole series of rules for Simple and Gom-
XMSund Interest, iMscount, Annuities, Progression, and Position.

Iffen when the pupil is merely required to commit the rules to

pBiOiyi i^ is obvious that he oan do so much more readily ^en
My are given to him in Uie shape of algebraic formulas than in

^g worled paragraphs. Let anyone, for instance, compare the

A necessary for committing the eleven rules for>dimple Inter-

].|rlih that re<udred to commit the corresponding formul»,
Ithe result will be a thorough conviction pf the superiority

he latter mode of giving the rules. In short, every expe-
dbnoed teachto will admit, that even while the pupil remains at

loel It is next to impossible to make him remember all the
^ r^nt roles tor Interest, Progression, and Annuities ; and th^bt

)tly he leaves the school to enter upon the business oflife,

these rules are either altogether forgotten or are so confounded
with one another as to become mere useless mental lumber.

Jijfter many years* trial, the Anthor is persuaded that the only
iuocesilUl mode of treating the rules in question, is to enable
t^pupil to deduce them algebraioally, and then to interpret l^nd

jBRfcr the resulting formula.

__.. attention of the teacher is respeotfhlly directed to the
Aec*pitttlation at the end of the first section, where, it is thonght|
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oonunitted to memory by t)ie pupil.

The examination qnestioni thronghoat the work htTf betil

careftilly prepared, and are designed both to enable tht Mtf>

taught student to test, at each section, the extent and «hbro«|^
ness of his knowledge of the principles ther^ contained, and
also to guide the pupil as to what principles and definklona ate'

of such importance that they require to be committed to memory.
This latter object is fbrther secured by the arrangement of tyfe,

—-all the definitions and leading principles being printed in lAi^
type, the explanaUons, reasons, and remarka in small typii, aid
the problem* in a siae intermediate to the two.

Great pains hare been taken to render the wording of tlio

rules as perfect as possible ; and it will be obserred that, in

order to catch the eye when glancing orer the page, tlley art

inyuiably printed in Italics.

It if believed that the seotiona on Proportion, FmoUiMif,
Interest, A;c., contain a larger amount of information^ and *
better selection of examples than are commonly given ; and that

the section on the Properties of Numbers and thedilfeVMift iOales

of Notation will tend very materially to enlarge the pnpiPi
acquaintance with the general principles of the science of Arith-

metic.

Although the Preface is not the proper place for dbenMing
methods of teaching Arithmetic, the Author cannot refiridn.from

urging upon his fellow-teachers the following points

:

1st. The pupil should be thoroughly drilled upon the use of
the signs and symbols of Arithmetic, because these constitnta

the language proper to the subject.

2nd. He should be required to commit to memory all \.^;
essential definitions, and also the tables of money. Weighty
and measures. The teacher would do well to examine his pnpilfr

on these tables once a month or oftener, since if the pupil hat
to turn back to his book for each table as it is required, it is

not to be expected that his progress will be very rapid or
thorough. It may be fairly questioned, whether more than half
the difficulty and obscurity that cling to the subject of Arith-
metic does not arise from the fact that the pupil is not familiar

with the signs, the tables, and the principles of notation.

3rd. The teacher should give his class, from time^to time,

questions of his own construction, either to solve at home or aa
ordinary school-room work, and the pupils should be eneonr-
aged and required to write questions themselves undec epdi
rule. This is an important exercise, and no teacher who oncM^

adopts it will ever throw it aside.

M^'
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4tb.. t& all oMrfttioni in which there are both moltipUoAtioii

•ad diVifioiii the pvpil ihonld be taught to fint indicate the

proeeaeei bj their appropriate eigne and then cancel ai Ikr ae

poeaible.

5th. The teacher if reipectftilly reminded, that without fre-

quent and thorough reriewe there can be no real progreaa. Bz-
perleiice hae ahown that firom one-third to one-half of the time

deroted to Aritlunetic can be profitably devoted to retision and
reei^tnlation. «

6th. The teacher should require from hie pupil the absolutelj

oorreci answer to each question. * Nior etumgh ' is > productire
of great mischief to the pupil, as it encourages a habit of such
cafweipness in his operationsi that no confidence can be placed
on his results. It is not enough that the pupil understands the

'prtncii^Si-Hdthough this of course is important. It is possible

io to train the pupil that his operations in Arithmetic shall be
at once rapid and accurate, and this should be the aim of the

teaS^ljer.

Toronto, December^ 1869.

^^ \.

'^*'ffWf«W!¥Wf*TCr»CT^'



PREFAOE TO THB SECOND EDITION.

The Author embraces the opportunity afforded bj the iimie

of a Second Edition, both to thank his fellow-teachers in Oanadit

for the kind and flattering reception thej hare given his work,

and to offer a few words of explanation on what, as fiur aa

he can learn, is the only feature that does not meet with TSiQr

general approral. He refers to the union of the Compound with

the Simple Rules. It has been objected to the arrangement

adopted in the National ArithmetiOi that a pupil must know the

Simple Rules before he can work problems in Reduction or in

the Oompound Rules. Now this is undoubtedly true, and would

be a fatal objection to any such arrangement in an Blementaiy

or Primary Arithmetic. The National is, however, an advametd

or ucond book on arithmetic, and the pupil is assumed to have

progressed through an elementary text-book before he enters it.

If the National Arithmetic were designed for beginners, where

would be the necessity for a First or Elementary book on Arttb-

metic? The objections have arisen altogether from a miscon-

ception of the design of the book. The pupil is supposed to

hare worked through some elementary text-book on arithmetlCi

and to have acquired a certain amount of practical skill in

arithmetical operations. He then commences the National, and,

in progressing through it, not only meets with additional and

more advanced practical exercises, but also learns the reasons

and the mutual relations of the several rules. In the Elementary

he is taught how to multiply an abstract by an abstract num-

ber, or an applicate by an abstract number. In the National he

is shown that these operations, though differing in detail, are

essentially the same in principle; and he is thus enabled to

generalise and classify.

^sasii

M:
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Another objtotion urged if, thfti if the N»tionftl Ailthmetlo

be deiigned fbr a leoond book on the loienoe, the ihnple prob-

Itme firen. at the oommeneement of eaeh mloi end indeed the

enrlier mlee thenielTei, ihoald not be inierted. Thii ii alio n

mietake. The object hei been to exhibit « gredn«l progreiiion

from the abnple to the more dijieilt|-*to iheir iHmM the most

rimple and the moit complicated problemi depend eiientiaUy

vpon the iame prinoiplee. Indeed, were the National Arith-

»Atlo intended merelj ae a'ieoond praetieai work on arithmetic,

ihree fonrthf of it might hare been omitted, and nothing giren

bttt the ftw mlei omitted in the Elementary.

iiitiWfea:,:

.erawfwfw**-**'m^mMm.



CONTENT a

SHOTION I.

Pam
Deinitloni It

Notation «nd Nameration It

Inbio Notation 11

Roman Notation 38

BxereiMf in Notation 88

BztroiMi in Nomeration •• 84

Denomination of Nnmben 84

TablM of Monej; Woighte, and Measoret 36

lUduetion Defeending. • 60

Redaetion Asoending. 61

|R«eapitnlation to Section 1 68

MlioeUaneoQe Bzerciiea on Soetion 1 68

iBzamination Questions on Section L 60

8B0TI0N n.

[^ondamental Rules
'

61
Addition 63

Proof of Addition ,

,

6%

Application * 71

pecapitnlation 74

Bzamination Questions on Addition. 76

Subtraction 76

Proof of Subtraction * * . • 79

Application 82

Recapitulation 8^

Biaminatlon Questiona on Subtraction 84

Multiplication
.
* ,. v»^ ••••*****••' * * ^^

|Multiplication Table... 87

To Moltipij bj a Oompoiite Number r 90



10 CONTENTS.

To Multiply when the Multiplier contains Decimals 94

Proof of Multiplication 96

Contractions in Multiplication 97

Bzercises in Multiplication 100

Examination Questions on Multiplication 101

DiTirion 102

General Rule for Division 105

General Principles. * 108

Proof of Division 109

General Principles Ill

To Divide by a Oomposite Number « • . 112

To Di?ide when both Divisor and Dividend are Denominate

Numbers 113

1^0 Divide when the Divisor or Dividend or both contain

Decimals 114

Contractions in Division ... 116

Exercises in Division ..*.,. IIG

Examination Questions on Section II. 117

Miscellaneous Exercises on Sections I and II. 118

SECTION III.

Properties of Numbers 120

Table of Prime Numbers 125

To Resolve a Number into its Prime Factors < .

.

126

To Find all the Divisors of a Number 127

Number of Divisors 128

To Find a Common Divisor of two or more Nuiiibers 129

To Find the Greatest Common Measure of two Numbers.. 129

To Find the Greatest Common Measure of more than two

Numbers.... 130

Second Method of finding the Greatest Comm6n Meastire.

.

1^1

Least Common Multiple. 132

Scales of Notation. iB6

^o Reduce a Number from One Scale to Another 137

To Reduce a Number frOm Any Scale into the Dei^hnat. ... 139

Fundamental Rules in Difl^rent Scales, 141

Duodecimal MultiDlio^tion 143



OONTBNTSt 11

Pam
Bxamination Questions on Section III ^ 14

1

Miscellaneous Exercises on Sections I-III 149

SECTION IV.

Vulgar and Decimal Fractions 150

General Principles • 151

Definitions of Fractions « 152

Reduction of Fractions 154

To Reduce a Mixed Ifumber to a Fraction 155

To Reduce an Improper Fraction to a Mixed Number 156

To Reduce a Fraction to its Lowest Terms 156

To Reduce sereral Fractions to a Oommon Denominator. . . 157

To Reduce several Fractions to their Least Common Deno-

minator .....' • • 158

To Reduce a Compound Fraction to a Simple One 159

Cancellation 160

To Reduce a Complex Fraction to a Simple One 161

Reduction of Denominate Fractions 162

To Reduce one Denominate Number to the Fraction of Ano-

ther.. 164

Addition of Fractions. .^ 166

Addition of Denominate Fractions 168

Subtraction of Fractions 169

Multiplication of Fractions 171

To Multiply a Denominate Number by a Fraction 173

Division of Fractions ; 174

To Divide a Denominate Number by a Fraction 176

Multiplication and Division of Complex Fractions 178

Examination Questions on Vulgar Fractions 179

Miscellaneous Exercises on Vulgar Fractions. 180

Decimals and Decimal Fractions. 182

To Reduce a Decimal Fraction to its Corresponding Decimal 182

To Reduce a Decimal to a Decimal Fraction 182

To Reduce a Vulgar Fraction to a Decimal 183

To Reduce a Denominate Number of Several Denominations

to an Equivalent Decimal of a Qiven Denomination. . • 183

To Find the Value of a Decimal of a Denominate Number. 185



?

1^ omtsmiB. ^ •'

Paoi

Oirenlating or Repeating DecinuJa lit

To Determine the Namber of Places in the Decimal corce»>

ponding to a Given Yolgar Fraction 189

To Reduce a Pure Repetend to a Vulgar Fraction 190

To Reduce a Mixed Repetend to a Yulgar Fraction. 191

Addition of Circulating Decimals ....;........ 194

Snhtraction of Circulating Decimals 194

Multiplication of Circulating Decimals .^ . . .

.

19fi

Ditislon of Circulating Decimals. 19fi

Miscellaneous Bxercises in Decimals 196

li»mination Questions on Section lY... 19T

Miscellaneous Exercises on Sections I-IY 1 99

SECTION Y.

iatio ,. 2Cto

Prqportion ,, 206

Simple Proportion 209

Oompouud Propprtiou.. 2ia

QODJoined Proportion 218

Bf^mination Questions on Section Y 220

M^cellaneous Bxercises on Sections I-Y 2;i2

SECTION Yl.

Practice 224

Table of Aliquot Parts. 224

Bills of Parcels 228

Tare and Tret 230

Examination Questions , 230

Miscellaneous Bxerc*<^es on Sections I-YI 231

SECTION YII.

Percentage .,.•.,,..,. 233

To Find tfeM Percentage of anj Giyen Number. . . . , r » . v.. • • 239

OommisaioB «i... 234

Brokerage ^. • , ,,.•.« .i^, 2if



w
'1

'

> lift

fxnth

• • • • . 189

• • • • . 190

• • • • . 191

• • • • . 194

. 19«

. 19S

196

. 196

191

198

> • • ^ • 2Ck>

1 • • # • 206

1 • •.• • 208

• • * 2ia

• • • • 218

• • • • 220

• • • 2^9

• • • • 224

224

• • • 228

• • 230

• • • 230

231

• »

•

233

• • • 283

•• • •. 234

1 • • 23S

# OKTMTS.

PA«fl

To eompate Oommisalon .jt brokerage wlien it Is ib b^

dedacted in adrance from a giyen amount and ihA

balance inyeBted 236

Stock 237

Insurance 239

To compute the sum for whick property must be insured in

order to cover both its value and tlie premium paid. .

.

^40

Oustom-House Business ii41

Specific Duties 242

Ad Valorem Duties 243

Assessment of Taxes 244

Examination Questions on Section Vlt. 246

SECTION vm.

Interest . t '.•> t ^ ».'.'.•••»•»»* ^ »»• ^ « r^ »• * «.. i. •.*«•..*.• • 34o

Simple Interest. '.
'. ..kkikk^kthtv^ktyvw* •« ^. 4 •• titio***** 847

I)eduction of Rules for Simple InteTMtk 248

Special Rules for 6 per o^nt. . ., . . .^ . . . . . . .... .«• 251

S^iecial Rules for other rates*. ..-»•.»«•..«.•». %...•••••• 206

{^tial PaymentSi. »••..... ^ ^ w » v ^ ^ .. ^ 4 .«*...*. • 25<

Compound Intwest.-. . ...•.-.<.«• .-.-.-.^ ......,,,......<. .^

.

268

Table i>f Amounts of $1 or £1 wt Compound Interest. . . . «

.

260

Di8Cdttiit.i .^ 4 4 .. t. ^ * ^

.

262

Sank Discount...... ......^.>.... .....4.i..M«. 264

Equation of Payments.. « . . « ^ h ^ * . . « * «

.

269

l^ple Partnership.*...,.........*...... «....%*, 269

Compound Partn«r«&ip....i....««4..^. ..*..*... ....... StO

£xamittivtid& QftestioM^ Section VIII.. . v. .... 4 ....,,., 2 tS

SECTION IX.

Profit and Los 2*74

Barter 2*78

Alligation.. 2'r9

Exchange of Currencies. *......, • • • • • ..«*.•• 286

Foreign Moneys ofAccount .^ . .

.

286

Table showing the Value ,cf the Fofeign Coins most irC"

c[uently met with , 287



14 OOHUHIS. ,_^
''

Paoi
Oanadian and United States Ourrencies 288

To Reduce Dollars and Gents to Old Oanadian Onrrency

t or to the Onrrencj of Any State. 288

To Reduce Old Oanadian Onrrency or Any State Onrrency

to Dollars and Oents 289

To Reduce Dollars and Oents to Sterling Money, 290

To Reduce Sterling Money to Dollars and Oents 290

Exchange 290

Arbitration of Bxchange 294

Ilxamination Questions on Section IX 296

SBOTIONX.

Involution 297

(iBrolution 299

Extraction of the Square Root. 300

Application of Square Root. 305

Extraction of the Oube Root 308

Somer's Method 313

Application of.Oube Root 314

Extraction of the Roots of Higher Orders ................ 315

Loi^ithms 316

To'i'ind the Logarithm of a Number 318

To Find the Natural Number corresponding to a Giren

Logarithm 322

Logarithmic Arithmetic 324

Multijplication of Numbers by their Logarithms. . .« 324

Diyision of OneNumber by Another by means of Logarithms 325

To Raise a Number to Any Power by means of Lpgarithms 326

Extraction of Roots by means of Logarithms 326

Examination Questions on Section X 329

SBOTIONXL

Arithmetical Progression ^31

Table of Rules ^ 333

Geometrical Progression 337

Tilble of Rules ,..,........, 340



CONTENTS. 15

Position *.**• 346

Single Position 346

Doable Position 348

Oomponnd Interest 354

Annnities i 857

Annuities at Simple Interest. 358

Annuities at Oomponnd Interest.. 360

Table showing the Amount of an Annuity of $1 or £\ fbr

any number of payments, 362

Table showing the Present Value of an Annuity of $1 or £1 363

Examination Questions on Section XI 366

Bxamination Problems. 36t

Arithmetical Recreations. 378

Tables of Logarithms. ^ 381

Tables of Squares, Cubes and Roots. '. 397

Answers to Miscellaneous Exercises. . i 405

Answers to Bj^amination Problems. 410



w

m
SIGNS USED IN THIS TBEATISB*

\ !

'{•ike cdgn of addition; as 6-f-7, or 5 to be added to 7,

—the sign of subtraction ] as 4—3) or 3 to be subtraoied

from 4.

Xtbe sign of mnltiplioation : as 8Xd, or 8 to be mill-

tipUed by 9.

-$-the sign of division ', as I8-7-6, (» Id to be divided

bye.
{ ) whicb is used to eAlow that all the quantities united

by it are to be oonSidei'ed as but one. Thus (4+3—7)X 6

ineans 4 to be added to 3/7 to be taken nom the sum,

and 6 to be multiplied into the remainder. The latter is

equivalent ix) the tohale quantity within the brackets.

=± l^e fflgn of equality ) as d4-6=X1, or 5 added to 6,

Is equal to 11.

f>}, and |<f ) mean that f is greater than }, and that

§ is less than |.

: is the sign of ratio or relation ; thus 6 : 6, means the

ratio of 5 to 6, and is read 5 is to 6.

'i: indicates the equality of ratios; thus 5:10:: 7: 14,
means that there is the same relation between 5 and 10 as

between 7 and 14 ; and is read 6 is to 10 as 7 is to 14.

V^ the radical sign. By itself, it is the sign of the

sqtbore root ; as \/5, whidh is the same as 5^, the square

root of 5. /3, is the cube root of 3, or 3^. V^4 is the

7th root of 4, or 4^, &o.

Example. [^{(8-3+7) x4-f-6}+31]X V^-^-lOjX
5'=556'25, &c., maybe read thus : take 3 from 8, add 7 to

the difference, multiply the result by 4, divide the product

by 6, take the square root of the quotient and to it add 31,.

tiien multiply the sum by the cube root of 9, divide the

product by the square root of 10, multiply the quotient

by the square of 5, and the product vnll be equal to

556-25, &o.

These signs axe /ul^ explained in their proper places*



ARITHMETIC.

SECTION I.

DEPmiTIONS. »

X. Boienoe is a collection of t^e general jnincipht ot

leading trutha relating to any 1)ranch' of knowleolge, ar-

ranged in systematio order so as to be madily remembesred,
referred to, and applied.

2. Art is a collection of rules serving to facilitate i^e

performa]i^oe of oertMn opetrations. The ruUf of Art are

based upon the pmmples of Science.

9» Arithmetio is both a Sconce and an Art.

4« As a SciencTi, Arithmetic treats of the nature and
properties of niunbers^; as soi Art, it teaches the x(iode of

applying this knowledge to practical pnrposes. The Ibr-

mer may be called Theoretical, and the latter Practical

Arithmetic. To Practical Arithmetic belong all the ape-

rations we perform i:^pon numbers, as addition, subtraction,

multipUoatioD, diviaon, the extraction of roots, &c. The
discussion of the jpnnoi^2e» upon which these operations are

founded, constitutes the theory of Aritlmietic.

6. Any single thing, as a horse, an apple, a day, an inch,

is called a unit or one.

9. Numbers are expressions lor one or more units.

Thus, the words o«g, two^ threej /ow, JwCf &c., or the

characters 1, 2, 3, 4, 5, &c., are expressions by which we
indicate how many single mings or units are to be taiken.

7. Numbers are cUvided into two classes

;

1. Abstract numbers^

*4t Applioate) Concrete, or Denominate numbers.

B
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8. If the anits referred to by a number have reference

to paTticulcvr objects, as seven day$y nine inches, &c., it is

called an ajtpliedf applicatefConcrete^oT denominate nvmber*

If the units represented by a number have no reference to

any particular object, as when we say twice eight are six-

teen, or seven and two are mne, it is called an dbstract

number.

NOTATION AND NUMERATION.

9. To avail ourselyes of the properties of numbers, we must
be able both to form an idea of them ourselyes, and to convey
this idea to others by spoken and by written langnage—-that is,

by the voice, and by characters.

The expression of number by characters, is called notation

;

the reading of these, numeration. Notation, therefore, and nu-
meration, bear the same relation to each other as toriting and
^iadingf and, though often . confounded,' they are in reality pei-

feotly distinct. k

10. It is obvious that, for the purposes of Arithmetic, we re-

quire the power of designating all possible numbers ; it is equally
obvious that we cannot give a different name, or character to

each, as their variety is boundless. We must, therefore, by some
means or another, make a limited system of words and signs

sufKce to express an unlimited amount of numerical quantities.

With what beautiful simplicity and clearness this is effected,

we shall better understand presently.

11. Two modes of attaining such an object present themselves
;

the one, that of combining words or characters already in use, to

indicate new quantities ; the other, that of representing a variety

of different quantities by Avingle word or character, the danger
of mistake at the same time being prevented. The Romans sim-
plified their system of notation by adopting the principle of com'
bination ; but the still greater perfection of ours is due also to

the expression of many numbers by the same character.

12. It will be useful, and not at all difficult, to explain to the

pupil the mode by which, as we may suppose, an idea of con-
siderable numbers was originally acquired, and of which, indeed,

although unconsciously, we still avail ourselves ; we shall see,

at the same time, how methods of simplifying both numeration
and notation were naturally suggested.

Let us suppose no system of numbers to be as yiet constructed,

and that a heap, for example. Of pebbles, is placed befOte us that
we may discover their amount.. If this is considerable, we can-
not ascertain it by looking at them altogether, nor even by
separately inspecting them ; we malt^ therefore, have recourse to
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that contrivance which the mind always uses when it desires to

grasp what, taken as a whole, is too great for its powers. If we
examine an extensive landscape, as the eye cannot take it all in

at one view, we look successively at its different portions, and
form our judgment on them in detail. We must act similarly

with reference to large numbers ; since we cannot comprehend

'

them at a single glance, we nAist divide them into a sufficient

number of parts, and, examining these in succession, acquire an
indirect, but accurate idea of the whole. This process becomes
by habit so rapid, that it seems, if carelessly observed, but one
act, though it is made up ofmany ; it is indispensable, whenever
we desire to have a clear idea of numbers—which is not, howeveri
every time they are mentioned.

18. Had we, then, to form for ourselves a numerical system,
we should naturally divide the individuals to be reckoned into
equal groups, each group consisting of some number quite within
the limit of our comprehension ; if the groups were few, our ob-
ject would be attained without any further effort, since we should
have acquired an accurate knowledge of the number of groups,
and of the number of individuals in each gproup, and tlierefore a
satisfactory, although indirect estimate of the whole.

We ought to remark that ditferent persons have very different limits to
their perfect oomprehension of number. The intelligent can eonoeive with
ease a comparatively large one ; there ax« savages so rude as to be inoi^ia-
ble of forming an idea or one that is extremely small.

14. Let us call the number of individuals that we choose to
constitute a group, the ratio ; it is evident that the larger the
ratio, the smaller the number of groups ; and the smaller the ratio,

the larger the number of groups.

15. If the groups into which we have divided the objects to
be reckoned, exceed in amount that number of which we have a
perfect idea, we must continue the process, and, considering the
groups themselves as individuals, must form with them new
groups of a higher order. We must thus proceed until the
number of our highest group is sufficiently small.

16. The ratio used for groups of the second and higher orders,
would naturally, but not necessarily, be the same as that adopt-
ed for the lowest ; that is, if seven individuals constitute a group
of the first order, we should probably make seven groups of the
first order constitute a group of the second also ; and so on.

17. It might, and very likely would happen, that we should
not have so many objects as would exactly form a certain
number of groups of the highest order—some of the next lower
might be left. The same might occur in forming one or more
of the other groups. We might, for example, in reckoning a
heap of pebbles, have two groups of the fourth order, three of
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th« Udr^i Bon9 of tb« Mcond, five of the firsti and seven iofdi-

Tid^ftlt or iimpU oaiti.

18. If we had made each of the first order of groups ooniist

df Mn pcMiles, and eaeh ef the seeond order eonsitt of ten of the

fiMl^ eacb group ef the third of ten ef the second, and ae on

with the rest, we had selected the decimal system, er that which

if Ml onlir Qsed at present, Hht which was adopted hj the

Behrewiak Chre^u, Romans^ kt. It is remarkable that the Ian-

giaagr ef ee«rj elrilized aaiion gives names to the diflRbvent

geenpi of this, hut not to thooe of any otlier nrnmerical system.

Its very generic diffhsion, eVsen among rade and barbarous people^

has most probably arisen from the habit of counting on the

fingers, which is not altogether abandoned, even by us.

19. It was not indispensable that we should haye used the

swhe rotie for the groups of all the different orders. We might,

fbr esami>le, have made foojr pebbles form a group of the first

eqrder, tweWe groups of the first order a group of the second, and
i#eiity groups of the second a group of the third order. In

.mob ai aaee we had adopted a system exactly like that to bb
found in the table of sterling money, in which four ftirthingfs

make a group of the order ofpence, twelve pence a group of the

order of ehiUingt, twenty shillings a group of the order ofpounds.

While it must be admitted that the use of the same system for

applicate, as for abstract numbers, would greatly simplify our
arithmetical processes—as will be evident hereafter—a glance
^at the tables given fhrther on, and those set down in treating of

eicht^ga, will show that a great variety of systems have actually

^eea constructed.

20. When we use the same ratio fbr the groups of all the
orders, we term it a common ratio. There appears to be no par-

ticular reason why ^«n should have been selected as a <' common
ratio " in the system of numbers ordinarily used, except that it

was suggested, as already remarked, by the mode of counting
cm the fingers ; and that it is neither so low as unnecessarily
to increase the aumbev of orders of groups, nor so high as to

exceed the concetption of any one for whom the system was.
intended. (See Section III.)

SI, A system of numbers is called binary, ternary
j
quatemairyy

Suinary, unary, etptenary, octenary^ nonary, denary, undenary or

uodmmry, according as two, three, four, five, six, seven, eight,

nine, ten, eleven, or twelve, is the common ratio. The denary
and duodesmry systems are more commonly known as the deci-

mal and duodscimal systems. Ours is therefore a decimal er

.4i^iwm aystem of numbers.
: If the common ratio were sizly, it would he & sexagesimal
system. Such a one was formerly ngAH^ and is still, to some en-
ient, retained—as willbepsrceiyed by the tables hereafter given
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for the manurenmtt of arot and tmgln, and of tliM. A fiittiAi-

cimal syitom would hare tweWe rot Hf "oomttioii ratio **[ a
TifMiaal^ twenty, *e.

Si. A Utile Reflection will ehow tbat it was nieleu to giTa
diflbrent names and ebaraoters to anj numbers ezcapt to tSosa
wbieh are less than that which constitutes the loweat group,
and to the d\firent ordtn of groups; because all posa&Le
numbers must consist of individuals, or of groups, or of both
indiriduals and groups. In neither case would it be required to
specify more than the number of indiriduato, and the number of
each species of group, none of which nunybers—as is erident—
can be greater than the common ratio. This is precisely what wa
haye done in our numerical system^ except that we haire formed
the name of some of the groups by ecHDnbiidng those already used.
Thus, " tens of thousands," the group next higher than thousands^
is detrignated by a combination ofwords alreadyapplied to exprest
other groups—which tends still further to simpUncation.

aa. Arabie tywttm qf Notation :•—

Units of Oempaiison, ov simple uiUta»

^int g|roup, or units of the second order,
Seoona group, or units of the third order.
Third group, or units of the fourth order,
Pourtii Kveup, or units of the flftfa order.
Fifth gnMHhw units of tiie sixth order.
Sixth group; or units <tf the seventh order, . MiBiCn

Ten
Hundred .

Thousand .

TbuTImrmsihL
Buadred Thmnaad

I
S

}

loojseo
VMSiOM

2di. The characters whidi express the first nine numbers ara
the only ones used. Tliey are called digitwi, from the cuetom of
counting them on the fingers, already noticed,—'** digifns "mean-
ing in Latin a finger , and they have also been called signi/S-

eant figufttf to disting(uish them firom the cipher, or 0, Wbieh
has no value when standing alone, and which is used merely
to give the digits their proper position with referenoe to tlM
eUcimal paint, /

26. The decimal point is a point or dot used to indteate the

position of the simple units.

The pupil will distinctly remember tJiat the place wherii tiie

"simple units " are to be found is tbat immediately to the left*

hand of this pohit, which, if not expressed, is mppoitd ^ irtlMkd

at the right-hand side of all the digits. Thus, in 4ISk'%^ |
espiessei •* simple units,'' being to the left of tiM deohnal potet

;
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la 49 the t '^' es " iimfU nniti," the dacimtl point being

undertiood %\ i {ftt of it.

80. \v u find by tb. ttt|)lt just giren, thet, after the firit nine

nnmberfl^ the Mme digits are constantl)' repfated, their positioni

Wltli ''"''(erenoe to the decimal point being, however, changed
;

thii^ y to indicate succeedmg groups, the digit is mored, by
means ^f a cipher, one place farther to the left. Any one of the

digits m«»/ ^ nsed to express its respecti-^e number of any of the

groups :—that, 4 irould be eight '< simple units "
; 80, eight groups

of the first order, or eight " tens" of simple units ; 800, eight

groups of the second, or units of tKe third order ; and so on.

we might use any of the digits with different groups ; thus,

for example, 6 for groups of the third order, 3 for those of the

second, 1 for those of the first, and 8 for the " simple units,"

then the whole set down in fhll would be 6000, 300, 70, 8, or, for

brevity's sake, 63t8. For we never ase a cipher, when the place

it would occupy may be filled up by a digit ; and it is evident

that in 5378 the 378 keeps the 5 four places from the decimal
pbint (understood), just as well as ciphers would have done

;

also tlM 78 keeps the 3 in the third, and the 8 keeps the 7 in the

second place.

97. It is important to remember that each digit has two values,

an absolute and a relative. The absolute value Is the number of
units it expresses, whatever these units may be, and is unchange-
able ; thus 6 always means six ; spmetimeR, indeed, six tens ; at
other times six hundreds, Ac. The rel.it' vre value depends on
the order of units indicated, and on the nature of the " simple
unit."*

* What has been said on this very important subjeot is intended prinoi-
fMlIy fbr the teaoher, though an ordinary amount of industry and intelli-

geooe will be quite sufficient for the purpose of explaining it, even to a
ehild, particularly if eaoh point-is illustrated by an appropnate example

;

the pupil may be made, for instanoe, to arrange a number of pebbles in
groups,,somenmes of one, sometimes of another, and sometimes of several
orders, and -^ib^n be desired to express them by charaoters—the "unit of
comparison" boing occasionally changed fh)m individuals, suppose to tens,
or himdreds, or to scores, or dozens, &o. Indeed the pupils mutt be well
acquainted with these introductory matters, otherwise tney will or ^> 1.

the habit of answering without any very deflnit; 'rieas of many thinpti t>.( y
may be called upon to ezplain,and which they should be expected p :^-^*i.u

to understand. Any trouble bestowed by the teacher at this perioc a
well repaid by the ease and rapidity with which the learner will afterwards
advance. To be assured of this, he has only to recollect that most of his
future reasoninirs will be derived firom, and his explanations grounded on
the very prinoip^.^^ we have endeavoured to unfold. It nuty be taken as a
truth, that whai » ^ilrl learns without understanding,he will acquire with
disgust, and wili s^.^ "'i&9-:% to remember ; for it is vith children as with
persons of more : iniu e^ y^r:—when we appeal suocessftilly to their
undwstspdings, U-.^ 4 . le rrid pleasvire they feel in the attainment of
knowledge^ cause tat; )kk av iuid the we'.vf^nsss which it costs to be under-
valued or forgotten.
Pebbles will answer well for examnles—indeed, their um in computing
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ROHAN SYSTEM OF NOTATION.

28. Our ordinary numerical oharaotfrshave not been always,

or everywhere, used to express numbers ; the letters of the

alphabet naturally presented then '<^lves foi the purpose, as

being already familiar, and, accordingly, were very generally

adopted—for example, by the Hebrews, Greeks, Romans, Ac,
each, of course, using their own alphabet. The pupil should be

acquainted with the Roman notation on account of its beautiful

simplicity, an(* itr being still employed in inscriptions, Ac. ; it ii

found in 1 1 > fc lowing table :—

Jharacttri. Numhira Exprtittd.

I. . . One.

II. . . Two.
III. . . Three.

ADtioipt;ied ohangellll. or TV. , Four.

Ohange . • V. . . . Five.

VI. . . Six.

VII. . . Seven.

VIII.. .Eight.

Anticipated changelX.

Change . •

IX. . . Nine.

X. . . Ten.

XI. . . Eleven.

XII. . . Twelve.

XIII.

.

. Thirteen.

XIV.. . Fourteen.

.

XV. . .Fifteen.

XVI.. . Sixteen.

XVII. . Seventeen.

XVIII. . Eighteen.

XIX.. . Nineteen.

XX. . . Twenty.
XXX., &c. . Thirty, &o.

has given rise to the teim oaleuUUion, " calculus" being, in Latin, a pebble

;

but wUle the teacher illustrates what he says by groups of particular ob- ^

jeots, he must take care to notice that his remarks would be equally true of
any others. He must also point out the difference between a group and its

auivalent unit, which, from their perfect equality, are generally confound-
, Thus, he may show taat a penny, while equal to, is not identical with

four flirthingfe. This Meminglv unimportant remark will be better appre-
ciated heresuher ; at the same time, without inaccuracy of result, we may.
if we please, consider any group either as a unit of the order to which it
belosffB. or SQ Bstas^ of the i^zt lower• mn v^uivMeut.
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CharadtrB, Nufnhvts E»preHid,

Antiolpaied ekangeXL.
Change . w Iiv •

LX.j oso.,

Anticipated changeXC.
Change . . C. .

CC.„ &c.,

Anitio^ted (^langeCD.

Change . . D. or Iq.

Anticipated changcCM.
Change .

. Forty.

.Fifty.

. Sixty, &<&;

. Nine^.

. One hundM.

. I'wo hundred. &c.

. Four hundred.

. Five hondired, &o%

. Nine hundred.

M. or CIq. . One thousand, &c.

V. ©itf 1(30. . FivlB thousand.

SiotCClQo . Ten thousand, &o.

Igrvj. . Fifty thousand, &c.
^' ^^^'^'^000 . One hundred thousand,&6»

29. Thus we find that the Romans ndeHl very few characters
—fewer indeed than Wto fta, althoHgh 6\u system is still more
simple and effectiye from our applying the priaadiile cf ^ poai-

tion," unknown to theni%

They expressed all nnmbers by the following symbols, or com-
binations of them : I. T. X. L. O. D. oe Iq. M., or GIq. In
constructing their ^rslfceiDi, they evidehtl/had a quinary in view

;

that is, as we have sfl»d» one in which #r» would be the comTnon
ratio } for we find that wey changed their character, not only at

ten, ten times ten, ^c. ; but also at flVe, ten times five, &c. A
purely decimal system would suggest a t^ange only at ten, ten

times ten, &c. ; a pupsly quinary, only at^ve, five times five, &c.
As far as notation wmi concerned, what they adopted was
neither a decimal nor a quinary system, nor even a combination
of both ; they appear to have supposed t<uto primary groups, one
of five, the other of ten **' units of comparison".; and to have
formed all the other grtttfpB from tlrate, by using ten as the com.'

mon ratio of each resulting series.

80. They anticipated a change of character,—^)ne unit before

it wotild naturally occur; that is, not one "simple unit,"

but one of the units under eensideratioa. In this point of view,
fbur is one unit before five ; fertT, oa« Uttit bef^e fifty->-tens

b6in|^ no^ the units under consideration ; four imndred, one
unit h^fero five hundsed-—hundreds baviuji be<iQme th«^ units
contemplated.
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31. From the table (28) it will be seen that as often as

any letter is repeated, so many times is its value repeated.

Thus I, standing alone, denotes onCf II denotes two^ &e.
So X denotes ten^ XX twenty^ &c.

When a letter of less value is placed he/arg a letter of
greater value, it takes awayiis own value from the greater

;

but when placed after it, it adds its own value to tbe

greater. Thus V denotes /Zue, IV denotes /owf, and VI
six ; so X denotes teuj IX ninej and XI eleven^ &q,

A line or bar placed over any letter intereases its value &

thousand-fold. Thus V denotes five, T denotes Jive

thousand ; X denotes ^en, X denotes Um t^/ouMnd, &e.

82. To expree^ a number by the Bona* method cf notation

:

RvLE.~"Find the highest number toithin the given one^ that is

expressed by a single character^ or the ^* anticipatwn "of one (28) ;

set down that character^ or anticipation^ as the case may &«, and
take its vahtBfrota. ihe given nwndter. Find what highest number
less than the reHuHnder is exprsMtd hf a single charaKittf or " on-
iicipation" ; put that character or " enOkipation "tothM H(^t haHtd

of v^ai is already written^ and taike &s value from tkt IdSt re-

mainder; proceed thus untUmiidng is left.

ExAHFLB.—Setdowtitli&n«tttl)lBrcigbtMU Imiifltfed and forty'four, in
Bioman characters. One thousand expressed by M. is the highest num-
ber within the friven one, indicated by one character or by au " anticipa-
tion " ; we put down

M.

• and take one thousand from thejdiv«n ntuober, whtdh hmns eAgtd hundred
and forty-four. Five hundred, V, is the highest number within the last

remainder (eight hundred aud furty-ff9«r) expressed by one character, or
an " aatioipatlou" ; we set down D to the r%ht hand of M,

and take its value firom eight hundred and forty-four, which leaves three
hundred and forty-four, in this the highest number expressed by a single
character, or an " anticipation," is one hundred, indicated by C : whidi wo
set down, and for the same reason two other C's.

MDOOC.

This leaves only forty-four, the highest number wittiin Which, expressed
by a single character or an '* anticipation " is forty, XL,—«n " asrtieijMion

"

we set this down also,

MDCCCXL.

Four, expressed by IV, still ranMdnt ; whtdi, being akio iid#id» lh» i^hcQs
IS as foUowB

MqCCCXLIV,
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[Sect. I.

38. Express the following numbers in the Roman notation :—

1. Twenty-fire.
"^

2. Forty-three.

3. Sixty-seven.
4. Eighty-nine.
6. Ninety-eight.
6. One hundred and thirty-seven.

7. Three hundred and seventy-one.
8. Four hundred and two.
9. Six hundred and seventeen.

10. Nine hundred and ninety-nine.

11. One thousand four hundred and forty-six.

12. Three thousand eight hundred and five.

13. Eight thousand six hundred and seventy.

14. Twelve thousand o^e hundred and sixty-nine.

16^ Four hundred and ninety-seven thousand, six hundred and
eighty-two.

jinswers.

1. XXV. 2. XLIII.
4. LXXXIX. 6. XOVIII.
7. COOLXXI. 8. CDII.

10. OMXOIX. 11. MODXLVI.
13. VMMMDOixX. 14. XMMOLXIX.

3. LXVII.
6. OXXXVII.
9. DOXVII.

12. MMMDOOOV.

16. ODXOVMMDOLXXXII.

EXBBOISB 2.

84. Read the following expressions :

—

1. XOVII.

4. OMIX.
2. OOLXXII.
5. XV.

3. DCLXVIII.

6. VMMMXXXIII.
7. XVDOCOLXXXVIII. 8. D0XLVM0MIV.9. XXVXXV.

1. Ninety-seven.

2. Two hundred and seventy-two.
3. Six hundred and sixty-eight.

4. Nine hundred and nine.

5. Fifteen thousand.

6. Sight thousand and thirty-three. \i

7. Fifteen thousand eight hundred and eighty-eight.

8. Six hundred and forty-six thousand nine hundred and fou^,
ft. Twenty-five thousand and twenty- five,
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ARABIC SYSTEM OP NOTATION.

35. In the Oommon or Arabic system of Notation the same
character may have different values, according to the pUue it

holds With reference to the decimal point (25), or perhaps more

.

strictly to the simple units. This is the principle of position.

36. The places occupied by the units ofthe different orders (23),
may be described as follows :—simple units, one place to the

left of the decimal point, expressed, or understood ; tens, two
places ; hundreds, three places, &c.

37. When, therefore, we are desired to write any number, we
have merely to put down the digits expressing the amounts of
the different units in their proper places, according to the order
to which each belongs. If, in the giren number, there is any
" place " in which there is no digit, a cipher must be set down
in that place, when required to keep another digit ill its' own
position.—But a cipher produces no effect, when it is not between
one or more digits and the decimal point; thus, 0536, 636*0,

and 536 would mean the same thing—the first is, however,
incorrect. 536 and 5360 are different ; in the latter case the

cipher affects the value, because it alters the position of the

digits.
,

Example.—Let it be required to set down six hundred and two. The
six must be in the third, and the twp in the first place : for this purpose
we are to put a cipher between the 6 and 2—thus 602. Without a cipner
the six would be in the second place—thus, 62 ; and would mean, not six
hundreds, but six tens.

38. In numerating, we begin with the digits of the highest

order, and proceed downwards, stating the number which
belongs to each order. ^

To facilitate notation and numeration, it is usual to divide

the places occupied by the different orders of units into periods.

For a certain distance, the English and French methods of
division agree ; the English billion is, however, a thousand
times greater than the French. This discrepancy is not of much
importance, since we are rarely obliged to use so high a number

;

—we shall prefer the French method. To give some idea of the

amount of a billion, it is only necessary to remark, that, accord-
ing to the English method of notation, there has not been one
billion of seconds since the birth of Christ. Indeed, to reckon
even a million, counting on an average three per second for

eight hours a day, would require iiearly 12 days. The following
are the two methods ;

'
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M. Use of P«ru>i«.-—For the purpose of reading or writing
nnmbers, we divMe them by liieparating points, into periods—
the i^rst separating point being the decimal point, expressed or

understood, and the other separating points being placed after

^ery third digit, or place^ to the ri^ht and left of the dedmal
pointw Eaeh period has three places—cf which one or mor^
may be occupied by digits. The lowest place in every period—

>

or that to the right hand, is the " units' " place of that period :

and the highest, the '^hundreds'" place. And this is true,

whether the period is to the lefb or to the right of the decimal
point. ^

40. The period lo the left of the decimal point contains the
simple units. The first period to the left of the units* period,

contains the thousands ; and the first period to the right of it,

the thovxandthf. The second period to the left of the units'

period, contaiins the millions ; and the second to the right of it,

the mnlionths. The third period to the left of the units' period,

contains the billions; and the third to the right of it the

billionths. The fourth period to the left of the units' period,

contains the trillions ; and the fourth to the right of it, th«
$rillionths. The fifth period to the left of the UuitS' period, con-:
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tains the quadrillion* ; and the fifth to the right of it, the quadriU
lionths. The sixth period to the left of the units' period, con-
tains the quifUUlions ; and the sixth to the right of it. the quin>'

tillionthf. The seventh period to the left of the units' period,

contains the textilliong ; and the seventh to the right of it, the

sextillionths. The eighth period to the left of the units' period,

contains the s^tUliom ; and the eighth to the right of it, the

septilliantha. The ninth period to the left of the units' period,

contains the octillions ; and the ninth to the right of it, the

octillionths. The tenth period to the left of the units' period,

contains the nonillions; and the tenth to the right of it, the
nonilUonths.

The inipil should be made perfectly flAiniliar with the names of the
periods and of the places in each penod—so as to be able, without the
slightest hesitation, to name the period and place to which any di|tt

beloni^, or into which it oue^t to be put. When he can read or writeany
one digit, belonging to any period and idaoe, he should be taught to read
and write a number consisting of two, three,four, fto, (Ugits, whether they
are dose teigether, or sqpArated b^ any number of cipners.
The whole of^at has been said above will become mere evident fvom

an attentive consideration of the following table

:

of

»
^
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ExAMFLBS.—Let it be requh«d to read off the following number, S76084.

We put a point to the left of the 9, and find that there are easaetlp two
periods—thus, 676,934 ; this does not idways oeoar.las the highest or lowest
period is often imperfect, consisting only of one or two digits. Dividing
the number thus into parts, shows at once that 6 is in the third plaecrof
the seeond period—that is, in the Hundred^ place Qf the Th^fVMm^
period : and therefore, that it expresses five hundred thousands^ that tjie

7. being in the second place of tLo same period indicates teus of tauniaacb

:

and the 6, being in the first indicates thousands. The 9> being in the
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third piftoe of the first period, indicates hundreds of units : the S, heing in
the second place of the same period, indicates tens of units ; and the 4,

b^og in the first, indicates units ("of comparison," or "simple units").

The number, therefore, may be read as follows—"five hundreds of thou-
sands, seven tens of thousands, and sixthousands ; nine hundreds of units,
three tens of units, and four units" ; or more briefly, " five hundred and
seventy-rix thousand nine hundred and thirty-four."

41. To prevent the separating point or that which divides into periods,
flrom being mistaken for the decimal point, the former should be a comma
(,)—the latter a full stop (.) Without this distinction, two numbers which
are very difllsrent might be confounded : thus. 406.7^ and 498.768, one of
which is a thousand cimes greater than the other. After a while we may
dispense with the separating point, though it is oonvenient to retain it

with large numbers, as they are then read with greater ease.

42. To write down any integral or whole number^ it is merely

necessary to remember the order ofthe periods^ and that every period

contains three placeSf each of which must be filled^ either by a digit

or a cipher. The one, twOj or three digits^ belonging to the highest

period are first written in their appropriate places ; then the next

lower period is filled toith the digits, or ciphers belonging to it

;

afterwards the next ; and so onj till the whole number is set down.

\ ^XAMPLB.—Let it be required to write the number seventy-three tril<

lions two hundred and nine billions eighteen thousand and six. The high-
est period here mentioned is that of trillions,which we know tobe the filth

to the loft of the decimal point (40). We therefore set down the digits 78,
bearing in mind that we are to put in four complete periods, or twelve
places Detween the 8 and the decimal point. The next period we have is

that of MQions. which we fill with digits 209 (two hundred and nine).
The next period, that of mUlions, has no significant figures, and we ac-
cordingly fill it thus. 000. We now come to the period of thousands, in
which we have the digits 18, but,inat}much as the tmrd place ofthis period
nrast also be filled, we insert there a cipher, and the rail period becomes
018. Lastly, the lowest period, or that of units, is to contain only the
digit e,—the other two places being filled with ciphers, the complete
period h written 006. Now setting these periods one after the other in
their proper order, we obtain for the entire number the expression, 78,209,
000,018,006.

43. To write down any decimal number we proceed very
much in the same way. We have to remark, that in any decimal
the last digit to the right gives the denomination to the number.
Thus, '68 is read sixtj-Qight hundredths ; -4078 is read four thou-
sand and seventy-eight tenths of thousandths^ &c.

Now, when we wish to write any decimal, we first ascertain how
many places the proposed denomination or order is to the right

ofthe decimal point j and then, if the given digits will not bring
the number to its proper position^ we insert between these digits

and the decimal point the requisite number of ciphers.

Example, l.—Let it be required to write the number, seven hundred
and sixteen thousand and#ighty-nine biliionths. Now we know (40) that
billionths occupy the 0th place to the right of the decimal point. Were
we to place the decimal point immediately before the digits thtitaaselves,

thus, *716089. they would express not so many billionths but so many mil-
licmths: since millionths occupy the 6th andbilUontbs the 0th place. It
is obvious, then, that to give the digits their proper value, we must in-
sert three ciphers between them andthe decinutl pciilt, mivL tu« i

then correctly written '000,716,080.

I number is

i^i ty»;iaiy.artRthg'^Tfr*« I'.ffliWil
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DxAMPLB 8.—Write thennmber six thousuid two hundred andone httn>
dredthi of triUiontbs. From (40) we know that hundredth* of trilUontha
oocupy the 14th place. The Riven digits (ffitOl) being only four in number,
requira the aid of ten ciphers in order to flU the 14 puuies. and the number
is thus written, *000/K)0.000.068,01.

BxAMPLS 8.—Write the nutaiber, six millions seven hundred and twen-
ty-seven thousand and twelve tenths of billionths. The given dirits,
0727018, are only $even in number, while the denomination tentht qfJtil'
Koutka implies that ten places must be filled. We have, therefore, to
insert three ciphers between the given digits and the decimal point, and
the resulting expression, .000.872,701^ represents the given number.

44. The simple units are, as we have said, always found in the
first period to the left of the decimal point. The digits to the
left hand, progresslvelj increase in a tenfold degree—those
occupying the first place to the left of the simple units
being ten times greater than the simple units ; those occu-
pying the second place, ten times greater than those which oc-
cupy the first, and one hundred times greater than the units of
comparison themselves ; and so on. Moving a digit one place
to the left, multiplies it by teu-»that is, makes it ten times
greater ; moying it two places, multiplies it by one hundred-**
that. is, makes it one hundred times greater; and so of the reft.

If all the digits of a quantity be moved one, two, &c., places to
the left, the whole is increased ten, one hundred, &o., times—
as the case may be. On the other hand moving a digit, or a
quantity one place to the righty divides it by ten, that is makes
it ten times smaller than before ; moving it t .vo places divides
it by one hundred, or makes it one hundred times smaller, &c.

45. We possess this power of easily increasing, or diminishing,
any number in a tenfold, &c., degree, whether the digits are all

at the right, or all at the left of the decimal point ; or partly at
the right or partly at the left. And the pupil must remember
that the quantities increase in a tenfold degree to the left, and
decrease in the same degree to the right wherever the decimal
point may happen to be. We therefore put quantities ten times
less than simple units one place to the right of them, just as we
put those which are ten times less than hundreds, &c., one place
to the right of hundreds, &c. Quantities to the left of the deci-
mal point are called integers because none of them is less than
a whole simple " unit " ; and those to the right of it, decimals.

When there are decimals in a given number, the decimal point is

always expressed, and is found at the right-hand side of the
simple units.

46. The periods to the left of the decimal point may be called
the ascending, and those to the right of it the descending series

:

—taken together, however, they constitute but one series, which
is an ascending or descending series, according as it is re&d
from right to4eft or from left to right. Periods that are eqmiLlly

distant from the units of comparison bear a very close relation to
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eiMih other, which is iadioated even by the eimilftrity of tketif

iuuB«e; the onlj difftiiMice being ia the termkiatiMnii (40). We
hftfe leefA also, that irhen ire ditide ktecers hito periodic (40)j

the first separating point must be put to the eight of the ^ou-
aands. In dividing deoimaU into periods, the first poioA must be

put to the r^bt of the thousandths also.

4I7« 0am must be taken not to ooafound what we now call

" deoimals," wttfa whatwe shall hereafter designate " decimal frac-

tions" ; for fhej e:(pre8s equal, but not identlcallr the same quan-
tiittes—the decimals being what shall be tfsrmed the " quotients"

of the corresponding decimal fractions. This remark is made
here to anticipate any inaccurate idea on the subject, in those

Who already know somelliing of arithmetic.

48. There is no reason for treating iutegers SMid decimals by
different rules, and at different times, since tiiey follow precisely

tiie same laws, and oonstitute parts of the rery same series of

snmbeirs (46). Besides, any quanti^ may, as ii>ir as the. decimal
point is concerned, be eaq[»re8sed in different ways ; for this pur-

pose we hare ausely to chaaage the unit of comparison. Thus,

let it be required to set down a number indicating five hundred
tmd Btvexktf-tvBit dmo. II the unit be one man^ the quantity would
stand as fellows, 674. If a band of tin men, it would become
6t*4«^for as each man would then constitute only the tenth part

of the '< onitof compariion," four men would, be only four tenths,

or 0'4 ; and since ten men would form but one unit, seventy men
would be merely seven simple units, or 7, 4eo. Again if it were
a b%Qi4ofone Atm<ir«(2 2qf«n, the number must be written 5*74

; and
Ufilf, if a band of a ihamand ni«n, it would be 0'574. Should
the " unit " i)e a band of a dosen, or a ^Qcae of men, the change
woul4 be stiU more complicated ; as, not only the position of

a decimal point, but the very digits also, would be altered.

49. It is not necessary to remark that moving the decimal
point so many places to the lefty or the digits an equal number
of places to the rightj amounts to the same thing.

Sometimes in changing the decimal point, one or more ciphers

are to be added ; thus, when we move 42*6 three places to the

left, it becomes 4Z600 ; when we move 27 five places to the right

it is 0*00027, Ac. s

60. It follows from what we have said, that a decimal, though

^ less than what constitutes the unit of comparison, may itself

consist of not only one, but several individuals. Of course it

will often be necessary to iudicate the nature of the "simple
units ;" as 3sooros, 6 dozen, 6 men» 7 oompani^, 8 regiments,
ikc. But its nature does not i^ot the abstsact properties of
numbers : £» it Is trua to gay that scTcn ssi^e, whem added
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2.

3.

4.

5.

6.

together, make twelve, whatever the unit of comparifon may
be :—provided, however, that the tame itandard b4 applied to
both ; thus 7 men and 6 men are 12 men ; but 1 men and 6 horses
are neither 12 men nor 12 horses ; 1 men and 6 dosen men are
neither 12 men nor 12 dosen men. When, therefore, numbers
are to be compared, &c., they must have the same unit of com-
parison :— or without altering their value, they must be reduced
to those which have. Thus we may consider 5 tent of men to
become 50 individtuU men—the unit being altered from t*n tnen
to one marif without the value of the quantity being changed.
This principle must be kept in mind from the very commence-
mentj but its utility will become more obvious hereafter.

EXSROISS 3.

61. Write down the following Numbers :—
1. One hundred and ninety-four.

One thousand and seventy-six. .4

Twenty thousand five hundred and eight.

Two hundred and one thousand and three.
.

Bighty millions four thousand and thirty-three.

Sixteen quadrillions five hundred and ninety-seven triUiOii
three billions forty-four millions and ninety-o&e.

Ninety-seven hundredths.

8.»Siz hundred and forty-three thousandths.

9. One hundred and twenty-two thousand and eighty-nine
millionths.

10. Thirty-nine tenths of millionth8>

11. Sixty-three hundredths of trlllipnths.

12. Seventeen billions four thousand .and one, and nine hundred
and sixty-seven billionths. :

13. Seven trillions eight hundred an4 two billions twenty-three
thousand and eleven, and nine thousand nine hundifted

and ninety-nine billionths.

14. One quadrillion one trillion one billion one million one
thousand one hundred and one, and one trillionth.

15. Eight hundred and ninty-six trillions and twO) and nine
hundred and four hundredths of millionth^.

Answers.
1. 194. 2. 1076. 3. 20608.

4. 201003. 5. 80004033. 6. 16597003044000091.
7. -97. 8. -643. 9. -123089.

10. -0000039.

11. -00000000000063.

12. 17000004001-000000967.
13. 780200002301X000009999.
14. looiooiooiooiioi-eooooooooooi.
15.896000000000002-00000904.
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EZIROIBI 4.

62. Read the following numbers :—

1. 904.
a. t060.

3. 90004.
4. 40800201.
5. Y060604030.
6. 70003000000400.

1. 604*03.

8. 90767004003.
9. 9001-00070306.

10. 1237-913467l34a913.
11. -00100100100101.
12. 100'200300400S0060e7.

jSntwers,

1. Nine hundred and four.

2. Seven thousand and sixty.

8. Ninety thousand and four.

4. Forty millions three hundred thousand two hundred and
one.

5. Beyen billions sixty millions five hundred and four thoueaiii^
^< and thirty. \
6* Seventy trillions three billions and four hundred. ^

Y.;^)z hundred and four, and three hundredths.
8» lirinety thousand seven hundred and sixty-seven, and four

thousand and three millionths.

9. Nine thousand and one, and seventy thousand three hundred
and six hundredths of millionths.

10. One thousand two hundred and thirty seven, an i nine tril-

' lion, one hundred and thirty-four billion six hundred and
i ^seventy-one million three hundred and forty-two thous-
and nine hundred and thirteen tenths of trillionths.

11. One hundred billion one hundred million one hundred thou-
sand one hundred and one hundredths of trillionths.

12. One hundred, and two quadrillion three trillion four billion

five million .six thousand and seven tenths of quadrill-

ionths.

ON THE DENOMINATION OP NUMBERS.

68. When two numbers have the same unit they are said

to be of the same denomination ; when the units are not^ same, they are said to be of different denominations.

iPor example, 16 shillings and 28 shillings are two num-
bers of the same denomination ; but 23 shillings and three

&rthing8 are not of the same denomination, the unit of

23 shillings being one shillingy&nd of three farthings, one

fa/Hhing, Th^ kind of tmit always expresses the aenom-
%fMtion,
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Even in abstraot or simple numbers, different namei
are given to the units as we proceed to the right or left of
the decimal point, viz., simple units or units of the first

order ; tens, or units of the second order ; hundreds, o^

units of the third order, &c. Considered in this relation

to each other, these units may be regarded as denominate
numbers.

The following Tables show the various kinds of deno*

minate numbers in general use, and also the relative values

of their different units. ^'

TABLES OP MONEY, WEIGHTS, AND MEASURES.

STERLING MONET.

64. The denominations are pounds, shillings, pence, and
farthings.

TABLI.

4 farthings (qr.) make 1 penny marked d.

12 pence '^ 1 shilling, " s,

20 shillings « 1 pound, " £
qr. d,4=1 $r

48 = 12 = 1 £
• 960 = 240 = 20 = 1

Other English coins, some of them now out of use :

Moidore = 2'7s. Noble = 6s. 8d.

Guinea = 21b. Crown = 5s.

Pistole = 16s. lOd. Angel = 108.

Mark or Merk = 13s. 4d. Groat = 4d.

The letters £ a. d. and qr. are the initialg of the Latin words, Ubrat
soUdus, denarius, and quadrans,yrhioh respectively signity a poiMul,

a

shilUhg, mpetmy, and a jarthing. or quarter. The mark •. which some-
times separates the shillings and pence, is a corruption of the long/ (i),

arising from the rapidity with which it is made.

It is now customary to write fturthings as (htctions of a penny, as }d.^
Id., to represent 1 qr., 2 qr., and 8 qr.

Sterling money is suppos^ to have received its name firom the E»t«rUiit§it

or German tiaders in England, bywhom it is said to have^been first coined.

The pound is so called* because in ancient times it was equal to a potnad
Troy of silver. Its present value in Canada is S4'8666, and hence the Talsn
of an Ss^ish shilling is 244 cents. The guinea was so called tnm. bfllng
origimdly coined from gold brought flrom Guinea, on the coast of Afirioa.
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FEDBRAL MONEY.

65. Federal mHoney is the onrrenoy of the United States.

The denominations are eagles, dollars, dimes, cents and
mills.

TABLI.

10 mills (m.) make 1 oent, marked ct.

10 cents
u 1 dime, " d.

10 dimes (< 1 dollar, " $
10 dollars

(( 1 eagle, <' E.
m. ct.

10 = 1 d.

100 =: 10 z= 1 $
1000 = 100 := 10 = 1 B.
0000 = 1000 ^z. 100 = 10 = 1.

12 pence

5 shillings

4 dollars

" 1 shifling,

« 1 dollar,

" 1 pound.

" S.

qr. d.4=1
48 = 12
24a = 60
960 =240

s.
'

= 1 $
= 5 = 1

== 20 = 4 =
£
1.

\

The lign t ii the symhol for the old Bpftnish coin of 8 reels. On one side
of the Speniihreel the pUlereof Herculee were repreeented rapportinc the
world—on the piece of eifcht reals the pillftrs were retained uuf the
8 written over them—thus |. Many however consider the slni | » con-
traotion of the letters U. 8., the initials of United StatM made by drop-
plag the curve of the U and writing the 8 over it.

line present standard for both gold and Hher coin in the United States
is 900 parts of pure metal and 100jparts of alloy. The alloy for gold is silver
and o^p^, of which not more than one half must be silver; that forsil*
veffis pore copper.
(raegold cMns are the Bagle, the Double Eagle, Half Eagle, Quarter

Bsfde, and Dolhur : the silver coins are the Dollar. Half Dollar. Quarter
Dollar. Dime, Half Dime and three cent piece; the copper coins are the
Cent and the Half Oent ; Mills are never coined.

OLD CANADIAN MONEY.

66. The denominations are pounds, dollars, shillings,

pence, and farthings.

TABLE,'

4 farthings make 1 penny, marked d.
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NoTi.—Erery 3(1. ot the old coinage is equal to 5 ceati of the
new. The York ihiUing ii equal to the eighth part of a $, or
to tid. or to lai cents.

NEW CANADIAN OR DECIMAL MONEY.

07. The denoi^ linations are doUan and cents.

The coins are cents, fiye^sent pieces, ten-cent pieces, and
twenty-cent pieces.

100 cents (c) make 1 dollar, marked $

AVOIRDUPOIS WEIGHT.

68. Is used in weighing heavy articles. Its name is

deriyed from French—and ultimately from Latin words
signifying '' to have weight.'^ Its denominations are tons,

hundredweights, quarters, pounds, ounces, and drams.

TABT<B.

16 drams make 1 ounce, marked oz.

16 ounces u
1 pound, ((

lb.

25 pounds <(
1 quarter, a qr-

4 quarters t(
1 hundredweight," cwt.

20 cwt. t(
1 ton.

it
t.

d. oz.

16 = 1 lb.

256 == 16 s: 1 qr.
'

6400 = 400 :=: 25 =s 1 cwt.
25600 = 1600 "*~ 100 =r 4 = 1 t.

512000 = 32000 =s 2000 =s 80 **7T 20 = 1.

It WM formerly the oustom to allow 28 lbs. to the quarter, 112 Ibe. to the
hundredweight, and 2240 to the ton. This has now fallen into difluse t and
among mercnants in Oanada the qr., owt., and ton are universally considered
as respectively equal to 26 lbs.. 100 lbs., and SOOOlbs. The Custom Houses
continue to regard the ewt. as equal to 1121b8., and some few articles am
still weighed by the old cwt. by farmers and others. The English cwt, is
112 lbs.

TROY WEIGHT.

50. The denominations of Troy Weight are pounds,

ounces, pennyweights, and grains.

TAdLH.

24 grains (grs.) make 1 pennyweight, mar)ced dwt.

20 pennyweights " 1 ounce, '' oe.

12 ounces " 1 pound. " lb.
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grs. dwt.
24 = 1 oz. •

480 = 20 = 1 lb.

6Y60 = 240 = 12 = 1

This weight was introduced into Europe from Cairo, in Egypt, aiid was
first adopted in Troves, a city of France—whence its name. It is used in

philosophy, in weighing gola,,precious stones, &c.

XoTB.—The origin of all weights used in England, was a grain of wheat
taken from the middle of the ear and well dried. A weight equal to 88 of
these grains was called a pennyweight, being equal to the weight of a silver

penny then in use ; 20 of these pennyweights constituted an ounce, which
was the 12th part of a pound (Lat. ''uncia," a lith part—<M>mpare " inoW'
the twelfth part of a foot.) In later times thepennyweight came to be divid-
ed into 24 equal parts instead of 32, but these still retain the name of grains.
The " Carat." which is equal to about four grains (somewhat leas than

Troy grains) , is used in weighingdiamonds. The term carat is also applied
in eatimating the fineness of gold : the latter, when perfectly pure, is said
to be " 24 carats fine." Ifthere arc 28 parts gold, and one part some other
material, the mixture is said to be " 28 carats fine"; if 22 parts out of the
24 are gold, it is, " 22 carats fine," Ac. The whole mass is, in all cases sup-
posed to be divided into 24 parts, of which the number consisting of gold is
specified. Our gold coin is 22 carats fine ; pure gold,beingvery soft, would
tooispon wear out. The degree of fineness of gold articles is marked upon
thani at the Goldsmiths' Hall ; thuswe generally perceive " IS " on the cases
of gold watches : this indicates that they are ''^IS carats fine"—the lowest
degree of purity which is stamped.

grs.

A Troy ounce contains 480
An Ayoirdupois ounce 437^
A Troy pound 6,760
An Ayoirdupois pound 7,000

A Troy pound is equal to 372*965 French grammes.
178 Troy pounds are equal to 144 avoirdupois ; 176 Troy are

equal to 192 avoirdupois ounces.

APOTHECARIES' WEIGHT.
60. The denominations of Apothecaries* Weight are

pounds, ounces, drams, scruples, and grains.

TABLH.

20 grains (grs.) make 1 scruple, marked sc. or 3
3 scruples

8 drams
12 ounces

grs. ^
20 = 1

60 = 8
480 = 24
5760 r= 288

n

1

1

1

3
1

8

96

dram,

ounce,

pound.

5

= 12
lb.

1.

dr. or

oz.or

lb.

. ^.
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Apotheouries mix their medioines by this weight, but buy and sell by
avoirdupois.
The pound and ounce of this weight are the same as in Troy weight.

LONG MEASURE.

61. The denominations of Long Measure are

miles, furlongs, rods, yards, feet, inohes, and lines.

12 lines (1.)

12 inches ^

3 feet

5} yards

40 rods or perches

8 furlongs

3 miles

69^ miles (nearly)

cc

((

tl

a

^

m.
12
36

198
7920

63360

ft.

1

3

16J
660

6280

TABLB.

make 1 inch, marked in.

1 foot, " ft.

1 yard, " yd.

1 rod. pole, or perch, rd. or p»
1 furlong, " fur.

1 mile, *' m. *^

1 league, " lea.

1 degree or 360th part of tht

earth's circumference.

yd.
1

220
1760

rd.

1

40
320

fur.

1

8 =
ra.

1.

Each100 links, 4 rods, or 22 yards, make 1 Gunter's chain,

link therefore is equal to *t^ inches.

Eleren Irish are equal to 14 English miles. The Paris foot; is

equal to 12*792 English inches, the Roman foot to 11-604 English

inches, and the French metre to 39*383 English inches.

4 inches make 1 hand (used in measuring horses).

3 inches '' 1 palm.

18 inches " 1 cubit.

3 feet " a common pace.

5 feet " a Roman pace.

6 feet " a fathom.

120 fathoms " a cable's length.

SQUARE MEASURE.

62. This measure is used for estimating artificers' work,

such as flooring, plastering, painting, paving, &c., and, in

short, any kind of work where surface alone is concerned.

It is always employed in measuring land, and hence it is

frequently called Land Mdasure.
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A square is a four sided

figure baring all of its

sides equal and perpendi-
cular one to another. If

the length of eaoh side be
an inch, a foot, or a yard,
ftc, the square is called a
square inch, a square foot,

or a square yard, fto. It

will be observed fVom the
acyaceat figure that a
square ibiot contains 12x
12 or 144 square inches,

md similarly a square
ptrd' may be shown to

Contain 8x3 or 9 square
fbet.

^
The deilominations of Square Measure are square miles^

acres, roods, square perches, square yards, square feet, and
square inches. .

TABLE.

144 square inches make 1 square foot, mariced sq. ft*

9 square feet " 1 square yard, " sq. yc.

30J square yards " 1 square rod, " sq. rd.

40 sciuare rods ** 1 rood, " r.

1 acre,

1 square mile,

1 foot r= 12 inches .

•
en

1

*""

^^

—
"^

—
"^ MM*

——
"~"

_
.a
M

II

— ——— —————

J
r

r-t

^~

— —
—
—
— — —

-.

—

40 square rods

4 roods

640 acres

(C

it

((

(I

a.

s. m.

sq. in.

144 =
1296 =

39204 =
1568160 =
6272640 =

sq. ft.

sq. yd.
• 9 = 1

272i = 30i :=
10890 = 1210 =3
43560 = 4840 ==

sq. rd.

1

40 =
160 =

r.

1

4
acre.

= 1.

68. In measuring land, Gunter's chain is used. It is

divided into 100 links.

7^M^ inches make
lOQ links <» 4 rods ^'

80 ohaims "

iOOOO (squ«re lijiioi ^<

10 square ohaina *'

1 link, marked 1.

1 chain, "
c,

1 mile, ^^ m:
1 square chain," sq. c.

1 acre.
'*

a.

.0mk
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SOLID OR CUBIC MEASURE.

64. This measure is used for finding tho solid contents of
timber, stone, &c. A cube is a solid bounded by six equal
surfaces or squares, and having eight equal edges. It is

called a cubic inch, a cubic foot, or a cubic yard, according

as each of these edges is an inch, a foot, or a yard in length.

The accompanying figure repreients a cubic yard—each edge
being 3 feet in length. The top,

which is equal to the base, con-
tains 3x3 or 9 square feet ; hence,
if it were only one foot in height
it would contain 9 cubic feet ; but
it is 3 feet in height, and must
therefore contain 9X3 or 27 cubic
feet.* A cubic yard then contains

3X3X3 or 27 cubic feet.

e9

ton.
((

ton*

Similarly it may be shown that a cubic foot contains

12 X 12 X 12 or 1728 cubic inches.

The denominations of Cubic Measure are cords, tons,

cubic feet, and cubic inches.

TABLE.

1728 cubic inches make 1 c. ft. marked c. ft.

27 cubic feet " 1 cubic yd. ** c. yd.

*40 c. ft. ofround timber, or \(( *

50 c. ft. of sq. or hewn timber j

128 cubic. feet make 1 cord of firewood, marked c.

c. in. c. ft.

1728 = 1 c. yd.

46656 = 27 = 1.

A pile of cord-wood 4 feet high, 4 feet wide, and 8 feet long,

Contains 128 cubic feet or one cord. One foot in length of such
a pile is Called a cord-foot. It is equal to l6 solid iSiet, and is

consequently equivalent to the eighth part of a cord.

'

CLOTH MEASURE.

66. The denominations of Cloth Measure are French
ells, linglish ells, Flemish ells, quarters, nails, and inches.

* A ton of round timber is that quantity of timber ithitb, When
hei^n, will make 40 vublo feet.
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TABLB.

2^ inohes (in.) make 1 nail, marked na.

4 nails '^ 1 quarter " qr.

1 Flemish ell, " Fl. e.3 quarters "

4 quarters ''

5 quarters '^

1 y&jd, " yd.

1 English ell, <' £. e.

6 quarters " 1 French ell, " F. e.

in. na.

2i = 1 qr.9=4 = 1 Fl. e.

2t = 12 = 3 = 1 yd.

36 = 16 = 4 = 11 = 1 Eng. e.

46 = 20 = 6 = 1^ = H = 1 Fr. e.

64 = 24 = 6 = 2 = IJ = U = 1.

NoTi.—The Scotch ell contains 4 quarters U inch

DRY MEASURE.
66. By this are measured all dry wares, as grain, beans,

cod, oysters, &c.

The denominations of Dry Measure are chaldrons,

bushels, pecks, gallons, quarts, and pints.

TABLB.

2 pints (pt.) make 1 quart, marked qt.

4 quarts « 1 gallon.
((

2 gallons

4 pecks

" 1 peck,
" IbusM

36 bushels " 1 chaldron, <(

pt. qt.

2 = 1 gal.

8 = 4 = 1 pk.

16 — 8 = 2=1 bu.

64 = 32 := 8 = 4 = 1

pk.

bu.

oh.

ch.

2304 = 1162 = 288 = 144 = 36 = 1.-

Our Standard of Dry Measure is the Winchester bushel. This is an
upright cylinder whose internal diameter is 18^ inches and depth 8 inohes.
It contains aiSO'4 cubic inohes of 77*627 lbs. Avoirdupois of pure distilled
water at 62** Fahr. and SO in. barometer. The standard unit of Dry Mea-
sure in the United States is also the Wincheister bushel, so called because
the standard measure was formerly kept at Winchester, England. The
standard unit ofDnr Measure in Great Britain is the Imperialbushel.which
is an upright (^linder whose internal diameter is 18789 inches anddepth 8
inohes. It oontainsS2218*192 cubic inches or 80 lbs. Ayoirdupolii of pure
distUIed water at 62" Fahr. and 80 in. barometer.
Grain is often bought and sold by weight, allowing fora bushal, 60 lbs. of

wheat, 66 lbs. of rye, 56 lbs. of Indun com, 48 lbs. or barley, 34 lbs. of oats,
60 lbs of peas. 60 lbs. of beans, 40 lbs, of buckwheat, 60 lbs. cf timothy c;
red olover seed.

*f^'
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LIQUID MEASURE.

67. Liquid Measure is used for measuring all liquids.

The denominations of Liquid Measure are tuns, pipes,

hogsheads, barrels, gallons, quarts, pints, and gills.

TIBLE.

n, beans,

haldrons.

This is an
h 8 inches.
fe distilled
Dry Me»*
dd because
and. The
jhel.whioh
IndaepthS
•is of pure

1. 60 lbs. of
I. of oats,

puSLvthjr Or

2 pints " 1 quart, qt.

4 quarts '^ 1 eallon,

" 1 barrel.

sal.

bar.31J gallons

2 barrels •" 1 hogshead. hhd.

2 hogsheads " 1 pipe. pi.

2 pipes " 1 tun, tun.

g- pt.
'

4 = 1 qt.

8 = 2 = 1 gal.

32 = 8 = 4 = 1 bar.
1008 = 262 = 126 = 31i = 1 hhd.
2016 = 504 = 252 = 63 = 2 = 1 pi.

4032 = 1008 = 504 = 126 r= 4 = 2=1 tun
8064 = 2016 = 1008 = 252 = 8 = 4=2 = 1

The English Imperial gallon contains 277'274 cubic inches or 10 lbs.

avoirdupois of pure distilled water, weighed at a temperature of OIP Fahr.
and under a barometric pressure or 30 inches.

In the United States the Mdne gallon'contains 231 cubic inches, and the
beer gallon 282 cubic inches. The nllon of Great Britain is therefore about
equal to 1'2 gallons United States Wine Measure.

By an Act of the Imperial Parliament, 1826, the Imperial gallon of 277*274
cubic inches, was adopted as the only gallon, and is therefore the standard
for both liquid and dry laeasure.

Beer is sold usually by the gallon ; sometimes, however, in casks of 6 gals.,

10 gals., 20 sals., &c. The beer barrel contains 86 gallons, and the hogshead
H gallons.*

TIME MEASURE.

68. Time is naturally divided into days and years—the

former measured by the revolution of the earth on itp axis,

and the latter by the revolution of the earth round the sun.

The denominations of Time Measure are year^, months,

weeks, days, hours, minute, and seeonds. ^ >
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TABLI.

60 aecands (sec.) make 1 minute, marked min,

60 minutes " 1 hour, " ^

24 hours. " 1 day,

7 days " 1 week,

4 weeks '^ 1 lunar month,

13 lunar months or '^

y

tc

tt

<l

h.

d.

wk.
mo.

12 calendar months or y make 1 civil year, marked yr.

365J days (nearly) J

sec. min.
60 = 1 h.

3600 = 6Q = 1 da.

86400 = 1440 = 24 = 1 wk.
604800 = 10080 = 168 = 1 = 1. yr.

31557600 =625960 =8766 = 365i= 52^ = 1.

' The twelve calendar months, into which the civil or legal year is divided,
and the number of dn.ya in each, are as follows

:

'

Fi^'st month, January, has 81 days.
Second " February, " 28 "

March,
Aprils
May, '

June,
July»
August,
September, *'

October, **

Novemb<Br,

"

December, •*

Third
Fourth
Fifth
Sixth
Seventh
Eighth
Ninth
Tenth
Eleventh"
Twelfth ••

<i

<i

ft

u
(C

«
M

ft

«
f(

<l

««

'((

81
80
31
SO
81
81
30
81
80
81

<i

IC

((

«
«
«f

•c

M
«(

The number of days in the respective months may be recalled by recol*
leoting the following well-known lines

:

Thirty dajrs hath September,
April, June, and Novembesf
February has twenty-eight alone,
And all the rest have thirty-one ;

But leap«year coming once in four

j

Februaiy then has cne day more.

The number of days in each month may also be recollected bv counting
the months on the/oifr fingers and three intervening spaces. Thus. Jauu-

Sy
on the first finger ; February in space between fasfi and second fingers

;

arch on second finger ; April in second space ; May on third finger ; June
in third space ; July on fourth finger : August on first finger (since there
*re no more spaceft) ; September m first space. &c. Now, when counted
thus, idl the months having 81 days come on the fingers, and all having 80
Oidy ttXL inti) the spaces.
Tm solarjyear is the time elapsingflrom the passage of the sun from either

9<M|iQ0 1mM»& to the same again, md is equal to 8«Sa. 6h. 48m. 48«ec.
The siderM! year is the time between two successive conjunctions of the

Sim with some star, and is equal to 366d. 6h. 9m. l<|soc.
TWtrftlMnrlegal year is thatin oominontiiBi^ongdmS^t xtttioiih,pnd is

equal to805daysibrthrbe years in laeoesstaBandtoSea days fte theloitvth.

Abis.

fromi
the L
Wen(
This
theci

To
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4Eliis additioiiAl day is KiTtn to mwj fooKh year, in order to m»k« th«
civU y«ur agree with tke eolar. It wm oric^nally added by rapeatiog the
atatth of the oaleuds of March in the Boman calendar—^orreaponding with
the 24th of February with us. The day was called the intereala^ di^,
ftrom the Latin interoalo.to inseH ; and the year was called biaHesUlet ftom
the Latin ftur. twice, and ««r<tl{«, sixth (i.e., aixth calend, taken Uoie«).
We now call it Leap Tear, because it leapsa day more than acommen year.
This correction was made by Julius Caesar, emperor of Rome, and hence
the civil year is often called the Julian year.

The addition of one day every four years would be strictly correct, if the
solar year contained S66d. 6h. : ha*- it only contains 866d. 6h. 48m. 488.. or
11m. 128. less than 866d. 6h. Adding 1 da^ every 4 years, gives us then an
error of excess of 44m. 46s., or aboitt S days for eveiy 400 veurs. Thus
the Julian calendar was behind the solar time, since the Julian year was
longer than the natural year. This error, at the time of Pope Gregory
Xin., amounted to 10 days, which hf < orreot« 1 in 1582 by suppressing 10
days in the month of October, the da^ .ifter the 4th being callea the 16th.
Hence this calendar is sometimes called the Gregorian calendar.

This correction was not adopted in England till 1752, when the error
amounted to 11 days. By Act of Parliament, 11 days after ttie 2d of Sep^
tember were therefore omitted. The civU year, by the same aet, was made
to commence on the 1st of January, instead of the 25th ofMarch, as it had
done previoudy,

Dates reckoned by the old method or Julian calendar, are called (Hd
Style ; and those reckoned by thenew method are called New Style.

To change uiy date flrom Old to New Style, we must add 11 days to it

;

and if the given date in Old Style is between the 1st of January and the
25th March, we must add l to the year in New Style.

Russia still reckons dates according to Old Style. The difference now
amounts to 12 days.

60. To ascercain whether a year is Liap Ybar.

Divide the given year by 4, and if there is no remainder it if

Leap Year. The remainder^ if any^ shows how many years have

elapsed since a Leap Year occurred.

Thus, dividing the year 1847 by 4, the remainder is 3 ; henoe
it is 3 years since the last Leap Year, a^d the ensuing year will

be Leap Year.

To this rule there is an exception ; for we have seen that a sciar year is

11m. 12s. less than a Julian year, which is 866i days. This error, in 400
jrears. amounts to about S days ; consequently, if a day is added every
fownh year, that is, if v/e have 100 leap years in 400 years, according to the
Julian calendar, the reckoning would fall 8 days behind the solar time.
Thus reckoning firom the commencement of the Christian era, when it was
January 1st, 401. by the Julian time, it was January 4th by the solar time.

To remedy this error, only 1 centennial year in 4 is i«^ded as leap
year : or, wmch is the samem effect, whenever the centennial year, or the
nwaUter expressing the century, is not divisible by 4, that year is not a
leap year, while the-other centennial years are. ThuSt 17,. 18, 19, denoti^ut
1700, 1800, and 1900. are not dioisihle by^ consequently they are noe leap
years, though according to the rule above they would be ; on the other
hand, 16 and 20, d^tinjB 1600 and 2000, are divisible by 4..and are tiiese-

fore leap :^ean. Thwe is still a dight error, but it is so amaU that in SSCO
years it scarcely amounts to a d-ty,
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70.—TABLB BHOWINO TBI NUMBBB OF DATB FBOM ANY IiAT OF OMI

MONTH TO THB BAMB DAT OF ANT OTHBR MONTH IN TBB BAMB TEAB.

From any
day of

To the same day of

fn. r«k. Mar. April May Jwa 1«1;

January . .

.

February .

.

March
April
May
June ••.•••

July
August....
September.
October. .

.

Norember

.

December..

366
334
306
2*76

245
214
184
153
122

92

61

31

31
366
337
306
276
245
216
184
163
123
92
62

69
28

366
334
304
273
243
212
181

161

120
90

90
69
31

366
336
304
274
243
212
182

161

121

120
89
61
30

365
334
304
273
242
212
181
151

151

120
92
61

31

366
336
304
273
243
212
182

181
160
122

91
61
30

365
334
303
273
242
212

Au|. Bapi. Oct. Not. Dae

212
181
163

122

92

61

31

365
334
304
273
243

243
212
184
163
123
92
62

31

365
336
304
274

273 304
242*273

214:246

214
184
163
123
92
61
31

366
335

183
153
122

92
61
30

366
334
304

334
303
276
244
214
183
163
122

91
61
30

365

3%« months countedfrom any day of, are arranged in the left-hand

vertical column ; those counted to the same day of are in the upper
horizontal line; the days between these periods are found in the

auntie of intersection^ in the same way as in a common table of mul-
t^lication. If the end of February be included between the two
points of tim£j a day must be added in leap years.

I

ExAMPLB 1.—How many days are th«re ftrom the 16th of March to the
4th of Ootober P Looking down the vertical row of numbers at the head
of which October is placed, and at the same time alonp the horizontal row
at the )eft hand side of wuch is March, we perceivem their intersection
the number 214: so many days, therefore, hitervene between the 16th of
March and the 16th of October. But the 4th of October is 11 days earlier
than the 16th : we therefore subtract 11 from 214, and obtain 203, the
number required.

ExAMFLB 2.—How many days are there between the 3rd of January and
the 19th of -May? Looking as before in the table, we find that 120 days
intervene between the Srd of January and the Srd of May ; but as the 19th
is 16 days later than the Srd, we add 16 to ISO, and obtain 186, the number
required.

Since Pebruaiy is in this case irfolnded, if it were a leap year, ad that
month would then contain 29 days, we should add 1 to the 136, and 137
would be the answer

BXAMPLBS.

h How many days from May 3d to the 4th of nest July ?

Jlns. 62 days.
2

.

How many days from July 4th to the 25th ofnext December ?

Jlns. 174 days.
3. How many days from March 21st to the 23rd of the next

September? Jns. ISQ uajb.



ABIB. 7(h72.] AND MSAStJRES. 47

4. How many days from September 23rd to the 9 lit of th«
next March ? ^ru. 1 79 dayi.

6. How many days from June 21st to the 22nd of the next
December? Jm. 184 days.

6. How many days from December 22nd to the 2 let of the next
Jane? jitu, 181 days.

7. How many days from March 2 let to the 21st of the next
June ? jStu. 92 days.

8. How many days firom January 13th, 1848, to September
l7th of the same year? «tfn«. 248 days.

71. The unit (>ftime is the beui$ of that of Length, Ma$», and Pre$smr«i
the connections being as follows :—

A Pound Pretsure means that amount of pressure which is exerted
towards the earth, at the level of the se*^ by the quantitjf qfmatter cidled

tk pound, -*

A Pound ((fMattermeKnB a quantity equal to that quantity ofpure water
which, at the temperature of 62° Fahr., would occupy 27'272 eubio inehee,

A cuJbic inch is that cube whose side, taken 88'1398 times, would measure
the effective length of a London eeeonae-penduium,

A London aeoonde-penduhun is that which, by the unassisted and unop-
posed effect of its own gravity, would make 86400 vibrations in an artifloial

solar di^, or 86168*09 in a natural sidereal day.
.

CIRCULAR MEASURE.

72. Circular Measure, sometimes callbd Angular Mea-
sure, is chiefly used by astronomers, navigators, and sur-

veyors, for measuring angles and for reckoning latittide and
loTigitude, and the motion of the heavenly bo^es.

The Denominations of Circular Measure are signs,

degrees, minutes, and seconds.

TABLE.

60 seconds (") make 1 minute, marked '

60 minutes " 1 degree, " °

30 degrees " 1 sign, " s.

12 signs or 360 deg. 1 circle, " o.

//

60
3600

108000
I^OAAQQ

1

60
1800

21600

1

30
OOU

s.

1

12

e.

1.
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1

All

91m olrennifHrvnM of ev«ry drele
is mantmd t6 be divided into 860

equia jwrta e»Ued dflgroee,m in the
nl^olned flgore. Siuoe » degree is

imply the vkff Put of the ciroum«
flBNiiee of » cirele, it it obvioui
that ite length muit depend upon
the iImof the oirole. If the oircum*
ferenoe be 860 mil^e in lenxth. then
ft denee of that oircle will be one
mUeloag t If the olrole be 860 inches
in eireiupmrenoek then a degree will

be one iMoA, Ao.

The diTlsions of the oircumferenee
of the circle into 8(i0 equal parts took
its orMn flrom thelength of the year,
which, fai round numbers, was sup-
poiedio contain 860 daars, or 12 months of SO days each. The 12 Hgnt oor«

respond to the 12 months.

The term minute is firom the Latin mimilum " a small part." The term
seconds is s a abbreviated expression for aecottd minutes, or minutes of the
aeeondordw,

'\

f MISOILLANIOUS TABLB.

73. 12 individual things make 1 dozen.
((12 dosen

12 gross.. '^

20 individual things

24 sheets of paper..

20 quires

112 pounds. ^r

200 « .........

196 "
14 "

((

ti

u
<(

((

1 gross.

1 great gross.

1 score.

1 quire.

1 ream.
I quintal.

1 barrel of pork or beef.

1 barrel of flour.

1 stone.

• BOOKS.

A sheet folded into two leaves is called a folio.

" folded into four leaves is called a qttartOf or 4to.

folded into eight leaves is called an oetavOj or 8vo.
folded into twelve leares is called a duodtcimo^

or 12mo.
folded into eighteen leaves is called an 18mo<i

74. When figures are written by the fo^ of.each other,

thuS;

2587931272,

the language implies that the unit in each place is equiya-

lent to ten units of the place next to the ri^t ; or that ten

units of any particular place are ecjuivalent to one unit of

the place immediatdy to the left.
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' 76. When figuree are written thus,

$ d. 0. m.
14 6 5

the language implies that 10 units of the lowest denomina*
tion make one of the second ; ten of the second, one of the

third ; and ten of the third, one of the fourth.

76. When figures are written thus,

T. cwt. qr. lb. oz. di'.

16 11 3 21 14 3
the language implies that 16 units of the lowest denomina-
tion make one of the second; 16 units of the second, one
of the third ; 25 units of the third, one of the fourth ; 4 of
the fourth, one of the fifth ; and 20 of the fifth, one of the

sixth.

All other denominate numbers are formed on the same
prinoiple ; and in all of them we pass from a lower to the

next higher denomination by considering how many units

of the one make one unit of the other.

REDUCTION.

77. Reduction is the changing the denomination of a
number fix)m one unit to another, without altering the

value of the number. For example, if we desire to reduce

7 of the order of hundreds to a lower denomination, we
multiply the 7 by 10, and thus obtain 70 of the order tent,

which are equal to 7 of the third order or hundreds. If

we wish to reduce to a still lower denomination, we multi-

ply the tens by ten, and this gives us 700 of the first order

or simple units, which are just equal to 70 tens or 7 hun-

dreds*

If, on the contrary, we wish to reduce 900 of the first

order or simple units, to units ofthe third order or hundreds,

we divide by 10, and thus obtain 90 of the second order,

which we again divide by 10 and obtain 9 units of the

third order or hundreds.

Hence reduction of denominate numbers is divided into

two parts :

—

1st. To reduce a number from a higher denomination to

a lower i this in called Eeduction JUescending.

7>
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2Qd. To reduce u number from a lower deiiomination to
,

a higher : this is called Reduction Ascending.

REDUCTION DESCENDING.
IXAMPLB.

78. Reduce JCd 16s. O^d. to farthings.

£ $, d. i.

6 16 0|
20

136 shillings = £6 16s.

12

1632 pence = £6 168. Od.

4

6529 farthings = £6 163. O^d.

Ezl*LAifATIOM.—In tills example we multiply the &fS by 20, becnuM each
pound i» equal to 90 BbilUnga) 6 poundB are therefore equal to 120 ahil*

ilngi> and tne 16 Bhillings fflven in the question make 186 Bhillinss. Then
wemoltiply the number ol shlUiag* by 12, because eaeh shilling u equal to
12 pence, and, since there are no pence in the question, we simply set down
the result, 16s} pence. Lastly, we multiply the 1682 pence by 4, because
each penny is equal to 4 fkrtuinge, and to tne result we add the one far*

thing given in tne question.

From the above example and solution we deduce the

foflowirig—
RULE.

Multiply the highest given denomination by that quantity which
txpriuenihe nuntber of the next lower contained in one of its unitk;

emd add to thi product that number of the next tower denominciiofi

vohich itfound in the quantity to be reduced.

Proceed in the same way with the result; and continue the process

untU the required denomination is obtained.

1. How many
2. How many
3. How many
4. How many
6. How many
6. How many
V. How many
8. How many
9. How many

10, How many

EXBRCTSB 6.

farthings in 23828 pence ?

shillings in £348 ?

pence in £38 10«. ?

pence in £68 13s. ?

farthings in £58 135.?
farthings in £59 13s. 6ld. ?

pence in £63 Os. 9d. ?

pounds in 16 cwt, 2 qrs., 16 lb. ?

pounds in 14 cwt., 3 qrs., 16 lb. ?

grains in 3 lb., 5 oz., 12 dwts., 16

*dns. 93312.
^ns. 6960.
JlAs. 9240.

^ns. 14076^
jSns. 56304.
Jins, 67291.
^ns. 16129.
^ns. 1666.
Jins. 1491.

grains ?

^ns. 19984.
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3312.

6960.

240.

076.
304.

291.

129.

666.

491.

)984.

11. How many grwiiia in 7 lb., 11 oz., 10 dwt.| U graina?
Jim. 40974.

12. How manj boura in 20 (common) years ? *^nt. 170200.
.13. How many feet in 1 mile 7 »^tu. 0280.

14. How many minutes in 46 years, "21 days, 8 hours, 06 min-
utes (not taking leap-year into account) 7 Jru. 24208376.

10. How many square yards in 74 square perches 7

Jlnt. 2238-5 (2238 and a halO-
16. How many square yards in 46 acree, 3 roods, 12 perches 7

Jiu. 226638.
17. How many square acres in 767 square miles ? *4nt. 490880.
18. How many cubic inches in 767 cubic feet 7 ^n$. 1320376.
19. How many quarts in 767 pocks 7 ^nt. 6136.
20. How many pints in 797 pecks 7 Jru, 12702.

REDUCTION ASCENDING.
79. ExAUpLi.—Reduce 806347 farthings to pounds, Ac.

4)806347

12)214086id.

20)l7840s. 6td.

i:892 Os. 6}d. =: 856347 farthings.

ExPLAVATiON.—We divide the flurthings by 4t,beeau*e every four IWrthings
are equal to oiie penny.and it is evident that what remains after tidcing away
four nurthinn as often as possible from the fturthings must be fiurtliings.

We thus obiain 856847 farth^ gi , tjual to 214086 pence and- 3 ftirtbinvs.
Then we divide the pencr j i2, becaMe every 12 pence are equivalent to
one sUlling, and what reumins after taking 12 pence as often as possible
flrom the pence niust b«- ;>ence. We thus ascertain that 214M)86 pence and 8
fturtbinn are equal to i7NiU shillings and 6 pence S farthings. Lastly we
divide 17840 shillings by iO^because every 20 shillings are eqiuU to one pound.
By this process we have reduced 866847 fisrthings to £892 Os. 6}d.

From the above example and solution we deduce the

following

—

RULE.

Divide the given number by that number which it takes of the

given denomiiuUion to make one of the next higher. Set down the

remainder
J if any^ and proceed in the same manner xoUh each suc-

cessive denomination tUl you come to the one required. The last

quotient, with the several remainders annexed^ vrill be the answer
required.

EZBROISB 6.

1. Reduce 32706 farthings to pounds, shillings, and pence.
Ms. £34 2s. 6d.

2. Reduce 23547 troy grains to pounds, &c.
Ms-. 4 lb. 1 oz. 1 dwt. 3 grs.
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3. Reduce 39t024 yards ta miles, furlongs, &c.
Ana, 225 m. 4 far. 26 r. I yd.

4. How many hours are there in 28635 seconds?
Ang. 7 h. 67 min. 15 sec*

6. How many cwt., qrs., and pounds in 1666 pounds ?

Arts. 16 cwt. 2 qrs. 16 lb.

6. How many cwt., ftc. in 1491 pounds ?

Jim, 14 cwt. 3 qrs. 16 lb.

7. How many pounds troy in 115200 grains ? Jim. 20.

8. How laany pounds in 107520 oz. avoirdupois ? Jim. 6720.

9. How many cubic feet, &c. in 1674674 cubic inches ?

Jim. 969 feet» 242 inches.

10. How many yards in 767 Flemish ells?

,Am. 575 yards, 1 quarter.

11. How many leagues in 183810 feet?

Am. 11 lea. 1 m. 6 fur. 20 rd.

12. How many cubic yards in 138297 cubic inches?
Jim. 2 c. yds. 26 ft. 57 in.

13. How many cords of wood are there in 67893 cubic feet ?

Am. 530 cords, 53 cub. ft.

14. In 3561829 seconds, how many weeks?
Am. 6 wks. 6 dys. 5 h. 23 min. 49 sec.

« 15. In 1597 quarts, how many bushels ?

Am. 49 bushels, 3 pks. 1 gal. 1 qt.

16. In 1000 cord-feet of wood, how many cords ?

Am. 126 cords.

17. In 10,000" how many degrees ? Am. 2° 46' 40"
18. In 70,000 square links, how many square chains ?

Am. 7 square chains.
19. In 11621 grains apothecaries' weight, how many pounds?

Am. 2 lbs. 1 3 03 1 gr.

20. In 26025 square feet, how many roods ?

Am. 2 r. 15 sq. p. 17 sq. yds. 8 sq. ft. 36 sq. in.

REDUCTION OF THE OLD CANADIAN CURRENCY TO
THE NEW OR DECIMAL CURRENCY.

80. ExjiMPLE.—Reduce X76 14s. lO^d. to cents.

£76X400 = 30400 cents.

14B.X 20 = 280 "

103d.=48f«r.X5 12= ll^^"

EzPLAiTJLTioir.—We multi*
ply £76 by 400. became each
pound ia equal to 4 dollars or
400 cents ; next we multiply

£7Aiiji iftM — vmohllmm I**
*he number of riiilllugs,

£76 148. lOfd. — 80697f^ cts. by 20, beeaiue each abUUnz
u equal to 20 cents ; and lastly we multiply the number of fturthings in
pe nenoe and furthings by 6 and divide the result by 12, b0caMe each
fturthing is equal to ^ of a cent.

Th»t each fwthint! is eqiuU to -^ of a cent is evident from the fsct that
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48flurthliigi(oroneshilUiig)«re«qiuatoMoenkSi or 12 fturthlngs «ci>»16
cents, or one furtbing equal-^ of a oent.

From the above example and solution we deduce the

following— .

BULB.

Multiply the pounds by 400, the shillings by 20, and take five-

twelfths of the numher expressing how many farthings there are

in the given pence and farthings. Add the three results together

and their sum will be the number of cents required.

Consider the last two figures as cents^ and the result wUl be

dollars and cents.

NoTB.—We take flve>twelfthB of tUe fturthlngs by multiplying them by
five and dividing the result by twelve.

EXBROISB 1.

1. How many ots. are there in £3 7s. Ud.? Ans. 1342^^,^ cts.

2. How many dollars are there in £29 18s. 3|d.?
Ans. 11965| cents, or $119-66^ cents.

3. How many cents are there in Hid.? jins. 18| cents.

4. How many dollars and cents are there in £69 16s. 6d.?

jtns. 27910 cents, or $279*10.

5. How many dollars and cents in 18s. 8|d.? Jim. $3'74^
6. How many dollars and cents in £17 16s. 5)d.?

Ans. $71'29Vt.
7. How many dollars and cents in £87? Ans. $348*00.

8. How many dollars and cents in 16s. ll^d.? Ans. $3*19^.
9. How many dollars and cents in £16 6s. 2d.? Jns. $66*23|.

10. Reduce £2 9s. lid. to dollars and centi. Ans. $9*98}.

RECAPITULATION.

I. Science is a collection of the general j^rinciples or

leading truths of any branch r>f knowledge systematically

arranged.

11. Art is a collection of rules serving to facilitate the

performance of certain operations.

III. The rules of art are based upon the principles 6f

science.

lY. Arithmetic is both a science and an art.

V. The science of arithmetic discusses the properties of

numbers and the principles upon which the elementary

operations of arithmetic are founded.

VI. The science of aritJimetic is called Theoretical

Arithmetic.

yII. The art ofarithmtic is called Rraotioal Arithmetio.
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VIII. Practical ^n7?b»«fic is the a|)plffdae^d»t of >iife*

based upon the science of numbers, to practical pulses,
as the solution of problems, &c.

IX. Mimhera are expressions for one or more things of

the same kind.

X. Vhi^, or the unit of a number, is one of the equal

thin^ which the number expresses.

Al. Numbers are divided into two classes, vi^.: simple

or abstract numbers ; and applicate, concrete, or deiiomi-

nate numbers.
XII. An applicate, concrete, or denominate number is a

number whose unit indicates some particular object or thing.

XIII. A simple or abstract number is a number whose
unit indicates no particular object or thing.

XrV. Numbers may be expressed either by words or by
characters.

XV. The expression of numbers by characters is called

Notation.

XVI. The reading of numbers, expressed by characters,

is called Numeration,
XVII. The characters toe use to express numbers are

either letters orfigures.

XVIII. i^he expression of numbers by letters is called

Boman Notation.

XIX. The expression of numbers hy figures is called

Arabic Notation.

XX. In the Eoman Notation only seven numeral letters

are used, viz. : I, V, X, L, C, D, M.
XXI. When these letters stand alone, I denotes one, V

fivCy X tetiy L fiftyy one hundredy D five hundred^ Mj

one thousand.

XXII. All other numbers ^are expressed by repetitions

and combinations of these letters.

XX III. In combinations of these numerical letters, every

time a letter is repeated its value is repeated ; also when a

letter of a lower value stands he/ore one of a higher, its

value is to be subtracted; but When a letter of a lower

comes directly after one of a higher value, its value is to be

added. # .
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SyXXV, A bar or dash written over a letter or combmation
pf letters, multiplies the value by one thousand. As we
ha\ ^ already a character for one thousand, viz., M, and can,

by repeating it, express two or three thousand, we do not

dash the 1} or combinations into which it enters.

XXV. Anciently, IV was written IIII ; IX Was writ^

Un Vim ; XL was written XXXX, &c.; D was written

Iq, and M was written CIq. AfiSxing C to Iq increases

its value ten times—thus Iq= 500 ; I{]iQ= 5000 ; loOD
==50000, (fee. Prefixing C and affixing q to CIq increases

itsvalue also ten times, thus CI^ =1000: OCIoO=lOOOO

;

ccciooo=ioo,ooo, &o.
,

XXVI. The figures or chafacters used in the Arabic or

common system of notation are 1, 2, 3, 4, 5, 6, 7, 8, 9, 0,

one, two, three, four, five, six, i^even, eight, nine, zero.

XXy""^. The first nine of these characters are called

signific i guresy because each one has always some value

or denotes some number. They are also called digits

(Lat, digitus, " a finger "), from the almost universal

habit of counting on the^w^ers.

, XXVIII. The last or zero is called a cipher or naught,

because it is valueless, that is, stands for nothijfig. It is

not, however, wse^ess, since it serves to give the significant

figures their appropriate places.

• XXIX. When the stands to the left of an integral

number, or to the right of a decimal, i. e. when it does not

come between the decimal point and some significant figure,

it is both valueless and useless.

XXX< The digits 1, 2, 3, &o. standing immediately to

the left of the decimal point expressed or understood, are

called simple units, or units of the first order,

XXXI. The decimal point is a small dot or point, used
to indicate the position of the simple units. . ,

XXXII. The digits 1, 2, 3, &c. standing one place to the

left of the simple units, are called tens, or units of the

second order to the left. When they stand on© place to the

risrht of the simnle unit, thev are called tmtJis. or units of

the second order to the right.
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XXXIII. The digits 1, 2, 3, &o, Yrhen standing two

places to the left of the simple unit, aro called htmdndif

or units of the third order to the Irft, "When standing

two places to the right, they are called hundredths^ or units

of the third ordet* to the right^ &c.

XXXIV. Commencing at tl ) simple units and pro-

ceeding to the lefi , wo have units of the first order or

simple units; nezt, units of the second order or tens;

next, units of the third order or hundreds; next, units

of the/owr<^ order or thousands ; next, units of the fifth

order or tens of thousands, &c.

XXXV. Commencing at the simple units and proceeding

to the righty we have units of the/»*«< order or simple units;

next, units of the second order or tenths ; next, units of the

third order or hundredths ; next, units of the /our<^ order

or thfiusundths ; next, units of the fifth order or tenths of
thousandths, &0.

XXXVI. Each digit has two values, viz. : a simple or

absolute value, and a local or relative value.

XXXVII. The simple or absolute value of a digit is the

value it expresses when simply considered as representing

a certain number of repetitions of the digit one.

XXXVIII. The heal or relative value of a digit is the

value it expresses when considered as occupying a certain

position with reference to the decimal point.

XXXIX. The ratio of one number to another is the re-

^^ionwhich one bears to the other with respect to magnitude,

when the comparison is made by considenng, not l)y how
much the one is greater or less than the otlter, but what
numhe:r of tiTnes it contains it, or is contained in it.

XL. When several numbers, or groups of units, are so

arranged that the second and third ha^e the same ratio to

one another as the first and second, and the third and fourth

the same ratio as the second and third, &c.,—they (the

numbers or groups of units) are said to have a common
ratio.

XLI. The common ratio of our system of numbers is

10—by saying which we merely mean that the different

orders increase or decrease from one another in a ten-fold
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propo:rt!nii. i. e. that 10 unite of any one orcler make one

unit ox Jae nex;t higher, and vice vertd.

XLII. A system of numbers is called a hinari/j ternary

^

quaternary
y
quinaryy tenary^ septenary y octenaryy nonary

y

denary y &o. system, according as twoy three, ftyary five, nx,
»eveny eight, nincy or ten is the common ratio of the orders.

Ours is a denair or decimal system.

XLIII. To racilitate the reading of a number we divide

it into periods of three places each, by placing separating

points after every third figure right and left of the decimu
point.

XLIV. The periods to the left of the decimal point ore

tmitSy thousands, millionSy billionSy trillions, d;c. The
periods to the right of the decimal point are thousandths,

millionthSy billionthsy trillionthSy &c.

XLY. The lowest order used in any reading, whether
it be thousands, units, hundredths, tenths of thousandtlu,

hundredths of millionths, <feo., gives the name or denomin-
ation to the part or whole of the number used in the read-

ing.

XLYI. Numbers to the left of the decimal point are

integers or whole numbers ; those to the right of the deci-

mal point are called decimals.

XLYII. A number is multiplied by 10 every time the

decimal point is moved one place to the right, and divided

by 10 every time the decimal point .is moved one place to

the left. ThuSi moving the decimal point twoyfour or six

places, either multiplies or divides the number by 100,

10,000, or 1,000,000, according as we move it to the right

or to the left.

XLVIII. A number may be read in several ways by
changing the nature of the simple unit. Thus the num<
ber 676 '24 may be read

:

Ist. Five hundredM, seven tens, six units, two tenthii^nd four hundredths.
2Dd. Fifty-seven tens, six units, two tenths, and four hundredthtj.
8*xl. FiV0 hundred and seventy<siz units, two tenths, and four hun-

drv,i*hs.
4th. '?ive thousand, seven hundred and sixty-two tenths, and four

hundredths.
6th. Fifty-'seven thousand, six hundred and twenty-four hundredths.
6th. Five hundred, and seven thousand, six hundred and twen^-four

hundredths'
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fih. Ptf^'ieven teni^nld six hi^nared Mid tw«n rour hunduradChi.
Stiu Five hundred waM Mrtoty-rixUiiititliid tweo^^ft^ handradthi.
M». VMffUVfva teni, dxty-two tvathf, wnd four hundredthi.

,

Idth. Five nnadreds. seven hundred And suty-two t^ntht, ud torn
hundredth!, fto.

ExiROisi 8.

MISOELLANSOnS PROBLEMS.

1. Beduca 678d634 links to acres, e^d prore by reducing the

result to links.

2. Read 67845398678904 and b900764660040000'0b0666d4.

3. Set'down 4769 in Roman numerals.

4. Make 42986 ten thousand times greater.

6« Reduce J£16 18s. 6}d. Old Canadian Currency to Dbllars

and Oents.,

6. Read LXXYMMOMXGI.

T. Wrhe down, in Arabic numerals, six hundred and five

billions, seventy thousand and sixteen, and nine millionths.

9. Make 469789 one hundred times greater.

7. Read the number 6798 in all the ways it can be read. (See
Recapitulation XLVIII.)

10. Divide 69800463 by one million,

11. Divide 8439 by ten thousand.

12. Multiply 6789 by one hundred thousand.

13. Multiply 60432986 by ten millions.

14. Write down one quadrillion one billion one thousand
and one, and one trillionth.

15. Write down seven thousand six hundred and nine tenths
of millionths.

1^^. Read 90807060504030 and

4004040400400000060432-01010203040506

17. Reduce 6789463 inches to acres, and prove by m&<6!i^g
the result to inches.

18. Reduce 617 cord-feet of wood to cords.

19. Reduce 91867 cubic feet of wood to cords.
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111.

tofxe

J the

4.

blUrs

d fiye

a.

(See

lu^and

tenths

Iticihg

20. Write down 'TIS, fll4, 499, 999, 8f643f 96149, 163986, and
444444 in Roman numerals.

21. Read OOOXXXni, MOMLXXXIX, and MI.

22. Read 6129 in as many wajs as it can be read.

23. Qive all the readings of 634986.

24. Giye all the readings of 19*639.

25. Reduce 188. 9id. ; £6 2s. lid. ; 3s. Yd. ; and i'iJS9 7s.4)d.
to dollars and cents.

26. Giye all the readings of the number $69*863 Fedetal
money.

26. Giye all the readings of 9 bush. 3 pk. t'gal. 3 qts. 1 pt.

28. Were the years 1693, 1856, 1^28/1549. 867, 444^ 1600,
and 927, leap years or not? If not, how many^ears after or
before leap year ?

29. How many days from this to the l7th of next March ?

I
30. Answer the folio v^ing questions : What is the meaning of

the symbols £ s. d. and q. ? In the expression " "/^ " what ooes
the long mark (/) represent? What is the deriyation

of the word sterling? Why are the pound and guinea so
called ? What is the deriyation of the sign $ ? What is the

deriyation of the words " grain," " pennyweight," " ounce,'" and
"inch"? What is a "carat"? What is a square? fc'how

that a square yard contains 9 square fbet. Show that a C\'bic

yard contains 21 cubic feet. What is a cubic yard? W lat

is meant by a ton of round timber ? What must be the dlmtn-
sions of a pile of wood in order that it shall contain a cot i ?

What is meant by a cord-foot ? What are the dimensions of ihe

Imperial bushel ?--of the Winchester bushel ? Which of these is

our standard ? Which that of the Unitpd States ? How many
pounds of wheat go to the bushel?- -of rye?—of oats?—of
barley ?—ofpeas ?—of beans ?—of buckwheat?—of Indian com ?

What is our standard for liqnid measure ? How many cubic
inches of water are there in the Imperial gallon? How many
pounds Ayoirdupois ? What are the Standai'd gallons of the

United States ? Explain why a day is added to eyery fburth

year. What is the origin of the diyisions of l,he circle into de-

grees and signs ? What is the deriyation of ibe terms " minute "

and " second " ? How many sheets of ]paper are therb in a
quire ? How many quires in a ream ? How many pounds aire

there in a barrel of flour ? What is the rie>»ning of fblio ?—of

4io or quarto?—of 8yo or octavo?—of 12mo or duodecimo?
—of 16roo?—of l8mo?
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60 £]UHINATIOM QUESTIONS. [89OX. I.

QUESTIONS TO BE ANSWERED BY THE PUPIL.

NOTB.—JV«m&0r« in Soman numeraU, thug, XVT, r^er to tht arH6k$ in
the reoapitulation : those in Arabic numercM, thtis, 16, r^er to the num-
bered articles of the Section,

I. What iH soienoe ? (L)
8. Upon what are the rules of art
baled P (III.)

6. What are the objectsof the sdenoe
of arithmetic? (V.)

7. What name is ^ven to the art of
arithmetic? (YIl.)

9. What are numbem? (IX.)
II. How many classes of numbers
are there? (XL)

DM

£. What is art? (II.)

4. In arithmetic a science or an art?
(IV.)

6 What is the science of arithiri^tic

called? (YI.)
8. What is practical arithmetic ?

(VIII.)
10. What is the unit of anumber ?(X)
12. What are applioate or denomi-
nate numbers ? (XII.)

U. By how manymethodsmsynum-
bers be expressed? (XIV.)

18. What are simple or abstractuum>
bors? (XIII.)

15. What is Notation? (XV.)
16. What is Numeration ? (XVI

.

)

:

It. What characters do to« use to express numbers ? (XVII.) t

18. What is Soman Notation ? (XVni.) {

19. What is Arabic Notation? (XIX.)
90; What numeral letters are used in Roman Notation ? (XX.)
SI. What is the value of each of those letters when staudins; alone? (XXI.)
28. How aire all other numbers expressed in Roman Notation? (XXIL)
83. In combination, when a letter is repeated, what does it indicate ?

(XXIII.)
24. When' a letter of a lower is placed before one of a higher value, what

'^noKitindiCMte? (XXIIL)
SB. Wheu a Utter of a lower is placed after one of a higher value, what
does it indicate? (XXITI.)

86. WhatefTeothasa barer dash writtenoveraIfltterorexprcs8ion?(XXIV.)
27. How do we always write 1000, 2000, 3000? (XXIV.)
28. Why do we not dash the I or expressions into which it enters ? (XXIV.)
89. How were/(mr,wtn«,/or^y, Ac, anciently written? (XXV.)
SC. How were 500 and 1000 anciently written? (XXV.)
81. How were the ^expressions lo and CIq increased in value in ten-fold
proportion? (XXV.)

88. What are the characters used in Arabic or Common Notation ? (XXVI.)
33. What are significant figures, and why are they so called? (XXVII.)
84. What are digits, and why are they so called? (XXVII.)
85. Why is called *' cipher'^' or " naught"? (XXVIII.)
86. Is the cipher of any value ? Is it of any use ? (XXVIII.)
37. ^heuis the cipher or both valueless tkiid useless'/ (XXIX.)
88. When are digits called simple units or units of the first order? (XXX.)
39. What is the decimal point? (XXXI.)
40. Wheu are digits called tens or units of the second order to the left ?
(XXXII.)

'•1. When are digits called tenths or units of the second order to the right?
(XXXII.)
% ,l¥hon are digits calledhundreds, thousands, hundredths, thousandths.
A^? (XXXIIL)

I T'ime the different orders to the left of the decimal poiutb—to tho
mht. (XXXIV.) (XXXV.)

44. How many values has each digit ? What are they? (XXXVI.)
45. What is the simple or absolute value of a digit ? (XXXVII.)
46. What is the lo€«l or relative value of a digit? (XXXVIII.)
411. What is meant by the ratio one number bears to anothfr? (XXXIX.)
48, W 01^ is meant by » ''onunon ratio ? (XL.)

68.
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[8iOT< I*
1

49.

?IL. 60.

%rtieU$in
the Mttm*

61.

68.

58.

or an art?
64.

66.

irithir.i^tio

Ithmetio ?

mber?(X)
r deaomi«

maynum-

\

\

66.

67.

68.

69.

60.

6^
6:.

68.

64.

66.

63.

e? (XXI.)
XXIL)
indicate ?

due, what

due, what
67.

68.

i?OfXTV.) 69.

' (XXTV.) 70.

n ten-fold
71.

72.

'(XXVI.)
XVII.)

!
73.

\ 74.

; 76.

? (XXX.) '

1
the left?

he right?
1 7<S-

77.

isandths,

i,—to tho

78.

79.

80.

81.

XXIX.)
82.

What is meant by saying that 10 is the common ratio of our »y9Um qf
mmben? (XLI.)
What name is given to a system having 10 for Its common ratio?—«o
one having 6?—to one having ^8 ?—to one having 8 ?—toone having 11 ?

—to one having 7 ? (XLII.)
Why are periocu used? How many places are there in each period ?

(XLIII.)
Name the periods right and left of the decimal point. (XLIV.)
What order gives the name or denomination to ttie number read P

(XLV.)
What are integers 7 What are deoimaU? (XLVI.)
How does it affect a number to remove the decimal point to the right ?

How to remove it to tho left ? (XIiVII.)
How may a number be read in several ways? (XLVIII.)
When figures are written thus, 673i'82 what does the notation imply ?

when figures are written thus, 6d. 23h. 10 min. 87 sec., what does the
notation imply? (76 and 76.)
What is B«duction ? (77.)

Into what two parts is Ueduction divided ? (77.)

What is Reduction Descending? Give an example. (77-)

What ie Reduction Ascending? Give an example. (77.)

Give the rule for Reduction Descending. (78.)

Give the rule for Reduction Ascending. (79.)

What are the denominations of Sterling money ? Give the table. (54^

)

How are pounds, shillingSf and pence reduced to farthings ? Give the
piocess and the reason for each step. (64 and 78) (Ans' rer this and
similar succeeding questions after tne following model.) We multiply
the nounds by twenty, and add in the shillings because each pound is

aual to twenty shillings. We multiply the shillings by twelve and
d in the pence, because each shilling is equal to twelve pence. And

lastly, we multiply the pence by four and add in the farthings, because
each penny is equal to four farthings.
What are the denominations of F^ral money ? Give the table. (66.)

Tv^hat are the denominations of Canadian money, old currency? Giri

the table. (66.)

Wliat are the denominations of Canadian money, nc ? currency ?

the table. (67.)

How is Old Canadian Currency reduced to Xew ? Give the process and
reasons for each step. (80.)

, What are the denominations of Avoirdupois weight ? Give the table.(58)
How many pounds are there in the new cwt. ? How many in the old
cwt.? (68.)

How are tons reduced to dramij ? (58 and 78.)

What are the denominations ofTroy weight ? Give the table. (69.)

How are grains Troy reduced to pounds Trov ? Give the process and
reason for each step. (69 aud 79.) (Answer this and succeeding similar
questions after the following model,) We divide the giains by 24,
because every 24 grains are equal to one pennyweight. We divide the
resulting pennyweights by 20, because every 20 pennyweights are equal
to one ounce. And lasMy,we divide the resulting ounces oy 12, because
every 12 ounces are equal to one pound.
What are thedenominations ofApothecarles'weight ? Give the table.(60.)
How are pounds, ounces, &c.. Apothecaries' weight reduced lo grains?
(60 and 78.) Answer as in question 66.

What are the denominations of Long measure ? Give the table. (61.)

How are lines reduced to leagues ? (61 and 79) . Answer after model in
question 76.

What are the denominations of Square measure ? Give the table. (6S.)

How are square miles reduced to square inches ? (62 and 78). Anawer
after model.
How are links reduced to acres ? (63 and 79.) Answer after model,

ive

Give
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What wo Um deuomlnationa of Solid meuure ? Give the Ublv (04)
H0W are oubio inohM reduced to cubllD foet f (M and 79.)

How ueoaUoffiMt ofwood redttoed taoords ? (64and 79.)

17*. uruS'ara the ^omitadonM of Cloth meM'' e? Give the table. (6S.)

How •raSntUah die reduced to inches? (65aud7fl.)Answer alter niodel.

WhatvrethedenomiiutioniofDrymeMurer Give the table. (66.)

How are i^ti reduced to ohaklroiui? (66aud79) Answer after mod^.
What iirethe denominationaof Liquid measure? Give the table. (67.)

How an) tuiis reduced to firills P (67 and 78. ) Answer after model.
What are the denominations of Time measure t Give the table. (68.)

How are seconds reduced to years? (68 and 79.) Answer after model.
Ifame the months and the number of days in each. (68.)
what is the S<riar year and its lengpth?—the ttidoreal year and its

8S.

M.
8ff.

89.

9S.

lencth ?-the Civil year and its length P (68.)

96
.)97. Ho# c<an we asoettain whether any given year be Leap year P

Show tiMt the unit^ time is the basis of
.

"

ottNidty, and Weight. (71.)

Wnat are the denominations of Circular measure ? Give the table. (72.)

.the units of length, mass orShow tiiat the unit pi time is the

, ..and Weight. (71.)
99. Wnat are the denomination
100. Upon what doea the length ofa degree depend P (72.) How are degrees

reduced to seconds ? (72 and 78.)

I !
SECTION II.

FUNDAMENTAL RULES.

1. Arithxnetio may be divided into four parts :

—

1st. The Aritjbmetio of Whole Numbers, or that wbieh
treato of the properties of entire units.

2nd. The Arithmetic of Fractions, or that which treats

of the, part^ of units.

3rd. The Arithmetic of Batios, which treats of the rela^

tioQS of numbers, whether integral or fractional, to each

other and to the unit 1.

4th» The Application of Aritlmietic to practical and
useful purposes.

2. The Arithmetic of Whole numbers includes Addi-

tiou, Subtraction, I^Eultiplioation, Division, Involution^

Evolution, &o.

3* The Arithmetic of Fractions may be divided into

two parts:—
1st. Yulgfur or Common Fractions, in which the unit is

divid(sd into any nwmher of equal parts.

^pd. Decimal Fractions in wluch the unij^ is divided

aoeording to the 6ca2e o/<69i.

4* TIm Arithmetic of 71 .ties relate to the comparison of
numbers with respect to their quotients, and embraces

Proportion and Progression,

i
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6. Addition, Subiraotion, Multiplioation, Divisiqo, B|re

called the/undcmental rule*f orground riilei ofAnwm^t^Of
becai^se aU.theot)ier operations of Arithmetioareperibnned
by means o^them.

6. Whatever operations we may perform upon a number,
we can only eitber tncreoie it or aiminUh it. If. we in-^

crease it, the process belongs to addition ; if we diminish it,'

to subtraotioii. All the rules of Arithmetic are therefore

resolvable into these two. Multiplication is only a short

method c^iperfohnlng a peculiar kind of addition, in which
the addends are all tiie same ; and division in merely an

abridgedmethod of performing a particular kind of subtrac-

tion, in which th^ same quantity is to be taken away from

a given number as often as poi^ble.
When any number of quantities, either different, or repetitiont

of the same, are united together so as to fonn but one, we term
the process, simply, " Addition. " When the quantities to be
added are the same, but we may have at many ofthem as we please,

it is called " Multiplication;" When they are not only the

same, but their number is indicated by one of ihem^ the process

hel mgs to " Involution. " That is, add^ion restricts us.i^either

as ic the kind, nor the number of the quantities to b^ added
;

multipUcatidn restricts us as to the kind, biit not the number
;

inyolution rcistricts uis both as to the kind and number. All,

however, are really comprehended under the same rule—aii(2t^um.
[

ADDITION.
7. The sum oftwo or more numbers is a number which

contains as many units, an^ no mco^e, as are found In all,

the given numbers.

8. Additibn is the process of finding the sum of twp or

more numbers^
9. The quantities to be added together are called ad'

dends, and the result of the addition is called the sum.pf
the addends.

10. Only those quantities can be added which have the

same unit, or, in other words, which are of tJbe same deno-

mination.
Thus it is evident thdt 6 days and 7 miles cannot be adddd^

since the result would neither be 13 days nor 13 miles; nor can
6 shillings and 3 pende be added) as the result would neither be
shillings nor pence. Similarly, we cannot add units and tenSj

or tenths and buudreuths, or units and sevenths, &c.



«4 ADDITION. CAlOT. II.

ll. Henoe, in writing down the addenda preparatory

to adding, we must be oareM to set units of the same
denomination in the same vertical column , t. e. units under
units, tens under tens, hundreds under hundreds, &o. ; shil-

lii^ under shillings, nence under pence, &o. ; miles under

miles, ftirlongsujidernirlongs, rods under rods, &o.

n i

(1)
Applet.

Addends < 3

Sam of Addendi 7

fixSROIBI 9.

(3>

(2)
Shillings.

C9
Addends {

8

h
Sam of Addends 2i

Addends

{

Sum of Addends 30

(4)
cwt.
9
6
9
8
7

(6) (6) (7)
pence, seyenths. horses.

4 6 1

7 5 9
8 4 8
9 3 7
6 5 4

(8) (9)
tens, millionths.

7

8
9
6
6

6
9
8
3
2

(10)

$
9
8
1

3

3

(tl)

miles.

7

1

3
4

39 34 23 30 35 28 23

IS. Let it be reqaired to add together 987 and 689.
1. n. III. IV. V.
987 987 987 987 987
689 689 689 689 689

1500 160 16 16 1676
160 1500 160 16
16 . 16 1500 15

loao 70 6 1676 (..:

600 600 70
70 6 600 V

6 1000 1000

17

1676 1676 1676
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tl)

ilei.

7 !

I 1

3 ,,,- {

4 \

'l

> '

f
'" f

BxPLAVATiov.—We place the given numben. M7 and 680, under each
other, afooordlng to (11) and draw a Une to wparate the addenda ftrom the
um.

It la manlfeat that so long aa we add the uniti of the several orders It is

quite immaterial whether we commence at the higheet, at the lowest, or at

an intermediate denomination.
In the first of the above operations we have commetaoed continually at

the highest or left*hand order. The hundreds added make 16 hnndreds
or one thousand and Ave hundred, which we set down ; the tens added
make 16 iens, equal to 1 hundred and 6 tens, and the units added, make 10
units, equal to l ten and 6 units, all of whicn we set down in their appro* ,

priate oolumus.
Next considering the partial Hums 1500. 160, and 16, as so many new

addenda, we proceed similarly with them and obtain a new set of partial
sums, viz : 1000, 600, 70, and A. But, from the principles of notation (See.

I), these last numbers U. e. 1000, 600, 70 and 6) may be written in one line,

thus, 1676, which therefore is the sum of the addends 967 and 689.

In (II), (III). (IV), (V) the same result is obtainedby a slightly different
process, »
In (II) we have commenced at the ten*, and in (III), (lY), and (V) ai the

unitsor lowest order. (lY) is simply (III) with the unnecessary o's om^ted.
(V) is (IV) somewhat modified as follows :—9 unitg and 7 units make 16

ttMitt, equal to 6 unitt, which we set down, and one ten which we r nry to
the nextcolumn or column of tens ; 1 ten and 8 tens make 9 tens, and 8 tens
make 17 tens, equal to 7 tens, which we set down, and 1 hundred, which w<!^

carry to the column of hundreds ; 1 hundred and 6 hundreds make 7 hun
dreos, and hundredsmake 16 hundreds, equal to 6 hundreds and l thou-
sand, both of which we set dovm.

18. From (I), (II), and (III), it is manifest that it la as

legitimate to commence at the lowest denomination as at

the highest : and from (IV) and (V), that it is most con-

venient to commence at the lowest denomination.

14. From (V) we learn that when we have obtained the

sum of the units, in any column, we reduce it to the next

highar denomination, and, setting down the remainder
under the column added, carry the units of the next higher

denomination to their proper column.

16. The reasoning in (12), ^13) and (> 4* applies to any
numbers whatever, whether anstract or aenominate, and
from it, for addition, we deduce the following general

—

BULK.

Write down the numbers so that units of the same denomination
thail fall in the sam£ column {Arts. 10 and 11).

Draw a line beneaih the addends (Art. 12).

Add up the Units of the lowest denomination and divide their
sum by so many as make one of the dewmination next higher
{Arts. 13 and 14).

Set down the remainder and carry th9 quotient to the next higher
denomination {Art. 14).

*
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Proceed in the same manner throt^h all the denominatwM to the

latt,

16. We oommence at the lowest order or tenths ofthotuHUtdths. There
being nothing to add to the 9 tenti^ of thdoiandths

lexAXSU. WjB nmply set down the 9 in its apnvoinriiite eohunn.
686'9ei9 atatyrB addthethousandths, thns :--9 thousandths atfd

M'76 i thoni^ldths aire 8 thousandths and 4 thousindths are

J'SM 18 thqnittidthLwhloh are equal to 8 thouHandtha and
96*488 ihundmth. The 8 thousandths we write down in its

968*9 own oohunn and oany the hundredth to the oolnmn
- < of hundredths. Next We add the column of hundredths,
1881'9689 thus^-1 hnndiredth (ourried) and 6 hundredths make 7

: ^ : hwd|re4tn8 aifid 9 hundredths make 16 htmdiredths, and
6 hu»dredth«,xnalu» u hjondn^dths and 6 hundredths make n htm^frMt^
whiohai^ ^^.to 8 hui^ldmths and two tenths. We set down toa 6 l|»n-

dredths and tttfnr the two tenths to the next column or eclnmn of tMths.
Adding the fSnths we flifd their sum to be 88 tenths, equal to 8 IMtths.
wlUoh .#e set down, itnd 8 tmits whio^ t7e carry. The simple tiniti added
mpte 41 units, equal to 1 unlt^ which we set down and 4 tens whfoh We
cam; the tehs added snake ^ tens, equal to 8 tens add 8 hundrMs : the
hiuuTOds i^^ted (with the three hundreds we carry) make 18 hundreds,
^r. 8 lumdreds, and 1 thousand, both of which We set down in %Wst proper
<|olQnmi.

YT. Weooniaiende aiiin (16) with the lowest denomination, which, in'
IZAMPLB.

78*48
91'89

this example^ is cents. 89 cents and 48 ^nts and 66
cents and 89 cents, added, make 876 cents. But every
IQD oenti main) one dollar, 876 o<>ats ^^ tiu^fon jequal
to 8 dollars and 76 cents. The 76 bents we set down in
thiair proper plate and carry the 8 doUm to the ibolnmn of
ddllani.

18. KX4XPLS.—Add together X62 17s. Sfd., £47 ^. Gid.,

and Je^6 148. 2id.

£ a. d.
88 17 8})
^«7 6 ttSaddehds.
66 14 8|)

«166 17 M ium.

i WtdiQUdtethiM flvthinm, whioh. with (, nuke 6 f^hiumi tllgw are
equtindent to Qne of thenext denomination, or that ofpence, to De'cKnr(6d,
and tiro of tao preient, <»> one half^peninr, to be set down* 1 piiuiy tar-
ried) and 8 are 8» and 6 are 9. and 8 are 18 pence-~equal to one of the next
denominatimi, or that of dmlings, to be carried, and no pence to be set
down : we therefbre pat a cipher in the pence place of the sum. 1 shilling
(qariedjL and 14,aKe 16. and J^ are 80, and 17 are 37 shillings—equal to pne pf
the next denommatiiuL or thi^t of pounds, to be carried, and 17 of the pre*
sent, or that of shlflmgs. to be set down. 1 pound and 6 are 7, iuad 7
are 14, and 8 are 16 poaQds,Tr$iqual to 6 units of pounds, to be set down,
audi tw|Pf\pound9 to bepai:ned ; l ten and 6 are 7 and 4 areU and s are
16;^&pOTJpbnn< . ,
yffhn lie addMkd»a»e very humevons. we may divtde them into two or

xmn parts by horiaontal lines, and, adding eadi partaeparatoly, may after-

wards find the amount of all the sums.

.
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tlAMKS.

n.

11
d.
10

Or, in addingeachcolumn, wemay put down an aateiidc,thai\aapften as
we come to » quantity whion is at least equa^ to thit number of tbe deno-
mination added wnlcmUrequired to make otteV>ftheneKf.^'-oanytligifWWMd
what is alKMre this number, if anjrthinc^ and putting ifche last reuHnder, or
—when t^re is nothing left a$ the end—« «rpherimder the column ;—we
carTj to the next column one ror every

67

19
8

38
411

88
66
87
58
87

8.

•14
16
•17
•14
6
•6
17
•8

4
4
8

d.
8
4
•6

8
•»
4
a
•d
8
4
8

using the same example

.

404 n 10

2 pence and 4 are d, and 8 are 8> nnd 6 m>e 17 peno»-^«oraal to 1 sMIling
and 6 pence; we put downadotor ana8terifikanaoar^6,6andSalreT.ana
4 are 11, and 9 are 80 pence—equal to 1 shilling and 8 prace ; Htfimt down
a dot or an asterisk and carry 8. 8 and 8 are 10 and 6 we 16 pence eiQual to
1 shilling and 4 pence ; we put down a dot and carry 4. 4 and 4 are 8 and
2 are 10—which being leas than l shilling, we set down under column of
pence to which it belongs, fto. We find ou adding them up, that 'ttieire are
three dots ; we therefore carry 8 to thecolumn ofshilUngt. 8 s|U]Un|8 and
8 are U, and 4 are U. and4 are 19, and 8 are 88 aldlllngs—«g^ to 1 pound
and 8 shillings : we put down a dot and carry 8. 8 and l7 are 19, fto.

Care is necesluury, lest the dots, not beiiut distinctly' miHcieid, may be
considered as either too fSew or too many. Tms method though now but
little used, seems a convenient one.

PROOF or AODITIOK.

19. First Mbtrod.—Go through the p,oc€M againjbeginniim at

the top and oddity dovmiimrdt,

Thia method of proof is merely doing the same work twice, in

a slightly diflferent manner.
Sboond Mx^eoo.-^Separaie the addende inio two parts. Add

each part ««pttnife2y, in the %siwU icay, onei Uan add their man.
If the last sum is the same as that f^imd by the first addition^ the

'loork may hi presumed to be eorrtct.

This method of proof is founded on the asiom thi^t " the
' »il Its parts."whole is equal to the swrn of =" -*
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ExAMPLi.—Find the gam of 6092e'r, 236809, 72910) and 83925.

OPIBATION. PROOF BT 8B0OND MITHOD.

609267
235809
7297.0

83925

Sum 901911

509267
235809

72910
83925

Partial sums 745076 166835
First partial sum. . 745076
Second partial sum 166835

Proof.... 901911
ExiBOisi 10.

(1) (2) (3) (4) (6) (6)
Dollars. Bushels. Days. Acres. Dollars. Pounds.

15 76 765 392 6832 98764
26 48 381 446 8907 8753
18 59 872 872 4671 76

61 81 316 969 6789 9889

\
'

120 264 2333 2679 26199 117482 I

(•7-30)
The sum of the numbers in each row of the followinf^ table,

whether taken vertically or horizontally, or from corner to corner,

is 24166. Let the pupil be required to make these 24 distinct

additions.*. table.

I

2016 4212 1656 3862 1296 3492 936 3132 676

316J?

1008

2772 216

262

2448

2052 4248 1692 3888 1332 3528 972 612 2412

288 2088 4284 1728 3924 1368 3564 2808 648

684 2484 324 2124 4320 1764 3960 1404 3204 1044 2844

2880 720 2520 360 2160 4356 1800 3600 1440 3240 1080

1116 2916 756 2566 396 2196 3996 1836 3636 1476 3276

3312 1152 2952 *792 2692 36 2232 4032 1872

4068

2304

3672 1512

1648 3348 1188 2988 432 2628 72 2268 1908 3708

3744 1584 3384 828 3024 468 2664 108 4104 1944

1980 3780 1224 3420 864 3060 604 2700 144

2736

2340 4140

4176 1620 3816 1260 3466 900 3096 640 180 2376

* This table is formed by multiplying the nnmben in the magic square
of 11 by 86,
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,n(l 83926,

»D.

LO

25

)5

7482 \

ing table,

to corner,

14 distinct

216

2412

648

2844

1080

3708

1944

I. 18.3 ADDITION.

(31) (32) (33) (34) (36) (36)
74564 6676 76746 67674 42-37 0-87

7674 1567 71207 76670 66-84 6-273

376 63 LOO 36 27-92 8-127

6 6767 56 77 62-41 26-63

82620

(37) (38) (39) (40)
3-785 85-742 0-OOOO7 5471-3

20-766 6034-82 0-06236 663-47
0-253 67-8563 0-0672 21-502
10-004 712-52 0-21 0-0007

34-808

(41) (42) (43) (44)
* 810235 00007 8456-6 576-34

676-03 60000 0-37 4000*006
4712-5 427-0 8456-302 213-6

*

6-53712 3M2 0-007 27530

6376-09062

^
MONEY.

(45) (46) (47) (48)

£ s. d. £ 8. d. £ s. d. £ 8. d.

4667 14 6i 76 14 7 3767 13 11 5674 17 6i
776 15 7J 667 13 6 4678 14 10 4767 16 lU
76 17 93 67 15 7 767 12 9 3466 17 lOi
SI lOi 5 4 2 10 11 5 6984 2 2^
44 5 6 3 4 3 4 11 8762 9 9

69

5516 14 32

AVOIRDUPOIS WEIGHT.

4140

2376

glc square

.y

I

(49) . (60) (61) (52)

cwt. qrs. lb. cwt. qrs. lb. cwt. qrs. lb. cwt. qrs. lb.

76 3 14 476 1 24i 447 1 7 14 2 12
37 2 15 766 3 21i 576 1 6 3 3 7
14 1 11 767 1 16 467 1 n 2 15

667 2 15
973 1 12

663 1

428
6 7 3

14128 3 16
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Ti^Oy'WBIGHT.

M

(53) (54) (55)
lb. oz. dwt. grSf lb* oz, dwt. grs. lb. oz. dwt. grs.

7 5 9 57 9 12 14 87 3 7 12

5 6 6 7 67 9 11 11 11 12 3

9 5 6 8 66 8 10 5 16 14

74 6 5 3

12 3 6 4
44 12 10

67 8 9

13

21 11 18 10

:
1.

(56)
yrs. ds. hrs. ma.
99 359 9 56
88 8 67
77 120 7 49

265 115 2 42

TIME.

(57)
yrs. ds. hrs. ms.
60 90 50
6 76 1 57

3 58
6 12

(sa)

yrs. ds. hrs. ms.
50 127 7 50

120 9 44
76 121 11 44
6 47 3 41
8 9 11 17

CLOTH MEASURE.

(59) (60) (61) (62)
yds, qr9. nls. yds. qrs. uls. yds. qrs. nls. yds. qrs. nls

567 3 2 147 3 3 157 2 1 166 1 1

476 1 173 1 143 3 2 176 3 1

72 3 3 U8 2 1 1 2 64 1

5 2 1 92 3 2 54 3 573 2 3

1122 ? 2

<•

CANAPUN MONEY.
1

(63) (^) (65) (66)
$978*63 $ Q9*42 $719-43 $9968*47
492*29 189*87 912*99 986*10
43*43 ' G74-29 68*68 91*89
729*47 86*43 6000 7*45

9*00 982* 7a 9*73 98

$2392*82 I

m-:^-

''.itteaUks
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67. 0-4+74'47+3T-00t+Y6-06+747-0t'7= 934'004.

68. 6«-06+4-764-0-007+36*14-|-4-e72= 101-619.

69. O-78+0-0076+ 76+0-6+6+0-05 =s 82'3l76.
70. 0-6+0 005+6+60+600 = 666-505.

71. 0-367+ 56'7+762+97-6+471= 1387-667.

72. Add eight hundred and fifty-six thousand, nine hundred
and thirty-three ; ono million, nine hundred and Myenty-Biz
thousand, eight hundred and fifty-nine ; two hundrsd and three

millions, eight hundred and ninety-five thousand, Seven hundred
and fifty-two. ^

Jttu. 206729644.
73. Add three millions, and seventy-one thousand ; four mil-

lions, &iid ei|fhty six thousand ; two inilllons, and fifty-one thou*
saud

i
6ne million ; twenty-five millions, and six ; seventeeu

minions, and one ; ten millions, and two ; twelve snilUonSi and
twenty-three ; ifbur hundred and sevenly-two thousand, nine

hundred and twenty-three ; one hundred and for^-three thou-

sand | bn6 hundred and forty-three niillions. ^ni, 217823965.
74; Add one liundred and thirty-three thousand ; seven hun-

dred and seventy thousand ; thirty-seven thousand ; e^|^ hun-
dred and fdit^-seven thousand ; thhfty-three th^nlsand^ eight

hunfdt^d and seventy-six thousand;' firar hundred imd ninetj

one thWsaiD^d. 4»«. SiaTOOO.

T5. i.dd together one hundred and sixty-seventhontond; three

hundred ikiid sixty-seven thousand ; fiin^ hundred ahd,slat ikuvb*

ssiud ; two hundred and forty-seven thousand; ten thdiua'nd;

s^ten htindried thotlsand ; nine Landred and seventy-Hx tftou-

si^nd: on^ htjndfed and ninety-five thousand : nlnety-sevmfhon-
aim 'f' '-"-'' ^^"'

\tfwi 3066000.

APPLIOATIOjIS.

1. How many miles is it from the lower end of Lake Euron to

the Gulf of St. Lawrence, passing Uirottgh the Biver St. Glair,

25 mil08 long ; Lake St. Glair, 20 miles ; RiVer Detroit, 23 miles

;

Lake Brie, 260 miles ; Niagara Biver, 34 miles ; haki, Qtitiurio,

180 miles; and the Biver St. Lawrence, 760 miles Zor>g?: -

jiru. a282 miles.

2. The cit> of Toror: to has a population of about 60000

;

Hamilton, 26000 ; Kingston, 16000 ; London, 10009 ; Ott^wft,

lOOOO ; Montreal, 76000 ; and Quebec, 46000. What is the
population of these seven cities *aken together ? «i2fl». 2300QQ.

I. In the year 1856 Ganada exported iH*>Prci;uce of tlui mine,
$166000 ;

produce of the sea, $600000 ; pro^ . ce of the forest,

$10000000 ; animals and their produce, $2600000 ; agrioul-
thral pirddtpcts, $16000000 ;' manufiaictures and ships, $1600000

;

and various other products to the amount of $2285000. What
wai th^ tbtal value of Oanadian exports for that year ?

J^. $32000000.
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w

V •

4. A wholesale merch&v\'. sells, during the year, goods to the

amour' of ^11080 in Toronto ;
$942*7 in Gait ; $1798 in Berlin

;

$1642i: - Irnmilton; $7486 in Oaelph; $6429 in Woodstock

;

$5297 ik Cnatham; and $8426 in Ooderich. Required the

amount of the year's sales. J/»v. i<:6a'/^>.

5. The Qrand Trunk Eailway is 962 miles lon^, asd co«t.

$60030000; the Great W'^atern is 229 miles long, mi^\ cost

$14000000 ; the Ontario, Himcoe, and Huron is 91^ miles long,

and cost $3300000 ; ilie Toronto and Htimiltcii is 3f' r.iilcH > jn^;^

and cost $2000000. What is the ajjgre^^rate length tnd cost of

these four roads ? Jln$. Length, 1324 miles, and cost $'9300000.

6. The circulation of promif>sory lic £i for tiie four weeks
eroding February 3, 1844, was aa follow d :—Bank of E-jgland,

abv^^t £21228000; private banks of Eagivrid sad Wales,
iM980000 ; Joint Stock Banks of fCngland uad Walas, £344fi000

;

&1! 'Le bankjs of S otlaud, £3791000; Banli of Ireiu..

£r;i9810CO ; ?li hrt oil\(^ banks of Ireland, ^£2428000 ; what
was th«i ioiu cuoaliitioii

?

jim. £38456000.
' 7. Chronolo^oxs >!'•>© Bh\tt':d that the creation of the world
ocounod 4004 5 '^nx"^ be Mjfo Christ; the deluge, 2348; the call

of Abrtsl::^if:ii:i-, 193 i.
f

the departure of the Israelites from Egypt,
1491 ; thcH foundaiion of Solomon's temple, 1012 ; the end of the

captiYity, 536. This being th& year 1859, how long is it since

each of tb<»8e events ?

^n$, Ficom the creation, 5863 years ; from the deluge, 4207

;

from ^he call of Abraham, 3780 ; from the departure of
the I&t ^elites, 3350 ; from the foundation of the temple,

2871 ; and from the end of the captivity, 2395.

^> Add together the following:—2d., about the value of the
Eoman sestertius ; 7|d., that of the denarius ; l|d., a Greek obo-

hx&i 9d., a drachma; £3 15s., amina ; £225, a talent ; Is. 7d., the

Jewish shekel ; and £342 3s. 9d., the Jewish talent. Jlns. £571 2s.

9. Add together 2 dwt. 16 grains, the Gret..; drachma ; I lb.

1 oz. 1 dwt., the mina : 67 lb. 7 oz. 6 dwt., the talent.

Jins. 68 lb. 8 oz. 8 dwt. 16 grains.

10. What was the population of the British provinces in North
America in 1834, the population of Lower Canada being stated

at 549005, ofUpper Canada, 336461 ; ofNew Brunswick, 152156

;

of Nova Scotia and Cape Breton, 142548; of Prince Edward's
Island, 3229? ; of Newfoundland, 75000 ? jins. 1287462.

11. A owes to B £567 16s. 7id. ; to C £47 16s -, and to D
£66 Os. Id. How much does he owe in all ? Jns. £'"': ilB. Bid.

12. Aman has owing to him the following sums :• ;^ 10s. 7d.;

£46 Os. 71 d. ; and £52 14s. 6d. How much is the m <e ?

^^fi. i02 68. 8id.
13. A merchant s^^ -y off the following quav

47 cwt. 2 qrs. 7
'

Jaow mucu did ue

jf butter :

—

lb. ; 38 cwt. 3 qrs. 8 lb.; and lb i
' t. 2 qrs. 20 lb.

ie send on in all ? jin$, l>., "Tt. 10 lb*
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ods to the

in Berlin

;

oodstock

;

aired the

and con
a;Kl coat

liltB long,

lilea "'JUi^i

:\d cost of

'i 8300000.
bur weeks
E-?gland,

d Wales,
i;344fi000

;

f Ireia^^ii

00 ; -what

38455000.
the world
; the call

)m Egypt,
end. of the

is it since

ige, 4207

;

ciarture of
:e temple,

blue of the
^reek obo-
Ls. 7d., the

£671 2s.

ima j 1 lb.

16 grains.

in North
ing stated

, 162156

i

Edward's
1287462.
and to D
.2s. 8id.
10s. 7d.;

e?
2 68. Sid.
butter :

—

^rs. 20 lb.

n. 10 lb.

14. A merchant receives the following quantities of tallow,
viz :—13 cwt. 1 qr. 6 lb. ; 10 cwt. 3 qrs. 10 lb. ; and 9 cwt.
1 qr. 16 lb. How muc^ has he received in all ?

^ns. 33 cwt. 2 qrs. 6 lb.

16. A silversmith has 7 lb. 8 oz. 16 dwts. ; 9 lb. 7 oz. 3 dwts.

;

and 4 lb. 1 dwt. What quantity has he? Jns. 21 lb. 4 oz.

16. A merchant sells to A, 76 yards 3 quarters 2 nails ; to B,

90 yards 3 quarters 3 nails ; and to G, 190 yards 1 nail. How
much has he sold in all ? Jins. 367 yards 3 quarters 2 nails.

17. A merchant in Toronto sells goods to the following
amounts during the week, viz:—Monday, $429'38; Tuesday,
$711-43; Wednesday, $419*87; Thursday, $1080-42; Friday,
$1304*65 ; Saturday, $2498*91. Requhred the whole amount of
the week's sales. jSn9. $6444*66.

18. Looking over my last month's expenditure, I find that I

have T)aid the following sums, viz*.— Baker's bill, $5-73;
Butcher's bill, $20*91; Groceries, $12*76; Fruit, $3*29; Rent,
$16-25 ; Servants' wages, $10 ; Tailor's account, $17-87 ; Shoe-
maker's bill, $11*63 ; and sundries, $9*47. Required how much
I paid in all. Jins. $107*90.

19. Add together $607*19 ;
$298*97

;
$789*87

;
$1723*10 ; and

$123*00. Jins. $3642*13.

20. A farmer sells seven loads of wheat, the first containing
1763 lbs., the second 1827 lbs., the third 1329 lbs., the fourtli

1901 lbs., the fifth 1666 lbs., the sixth 1879 lbs., and the sev-

enth 1185 lbs. What was the aggregate weight of the seven
loads and how many bushels did they contain ?

^ns. 11550 lbs. or ]92| bushels.
Note.-—The bushels are found by dividing the aggregate weight by eo

lbs., tho weight of one bushel.

21. Having effected an insurance on my household furniture,

Ac, I am required to make a detailed statement of its value. I

find this to be as follows :—Carpets $260-00, table and bed linen

$90*88, beds an«i bedding $173-60, furniture $791*23, pictures

and engravings $207-18, books $1649*19, plate and plated ware
$307*18. Required the total value of my household furniture.

Jlns. $3469*26.

22. Toronto has a population of 45000, Hamilton 20000,
Brockville 4000, Prescott 2500, Kingston 15000, Ottawa City
10000, Ohatham 40C0, Goderich 2000, London 10000, Port Hope
4000, Cv"-ourg 600!>. Montreal 70000, and Quebec 50000.
What ' . ilie entire po^^ulation of these 13 cities and towns ?

Jlns. 241600.
20. The pupil ^}hould not be ^ lowed to leave addition until

he can read up the columns without hesitation. For instance, in
the following 4uestions,which are inserted for the sake ofpractice
in rapid addition, ho should not be permitted to spell the columns
mm^ 6 and 4 are 10, and 4 are 14. and 4 ^re 18, and 6 are S3

4^1

«rtl-^l*^f.>f*jiW-*

^f^'
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Ac., but should be required to read them, i.

eAOD cHgU TiritB bii pencil and name the sum,
l^i'lfS, 31, 32| 35, 42, 43, 44, 49, 53, Ac, &c.

I.

244658
4923^7
635425
324465
73i2949

376731
9^574^
847963
744143
234561
746874
934746
872^5
904^56
842^45
8734615

1.1

325871
479234
845645
8^34^56
245734
/872475
896731
456841
ai4567
814563
4^7881
931^68
456345
345634
734734
784564
834756

11.

275634
386731
987654
321466
989123
456789
123456
789123
456789
123456
789123
466789
123459
78i»123

456789
1^3456
789123
456789
246842
367931
64^248
756139
24684?
657931
642248
763139
246842
357931
642248
753913
378913
426428
573931
624824
735813

III.

13&7D0
246824
136790
864212
579246
836792
468357
924689
753246
836792
468357
924683
579246
836798
642875
334683
579864
297631
136795
246834
82424$
357964
872278
376946
624862
376937
872459
837645
644875
472963
875847
864314
734661
273475
845675

e., simply touch

thus:—6, 10, 14,

IV.
123456
786123
456789
123456
788123
459789
123456
789123
4567B9
123456
789123
456789
123456 -

789123
466789
12346^
789123
456789
871178
936639
248^42
525255
736376
876578
473468
934579
894645
12387&
787457
875345
874563
3/5534
137565
^76734
698946

U
:'

RECAPITULATION.

I« Addition is the process of finding the sum of two or

move numbers.

II. The numbers to be added are called Addends.
ip. l^rewft of the ad<^ioi^ is calM the>ifn^ of the

^Isb4s.'
""
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IV. In writiiig numbens down preimrfttpry to ^fim
them, we write units uader units, tens under teniy a».,

because it is more oonyenient, sinoe only like quantltieB,

i e.y (mntities of the same name^ oan be added tog^etluer.

Y. We draw a line under the add^ends in carder to sepa-

rate them from the sum.
'

VI. We begin the addition at the odumn oontaining

the lowest denomination, and work ftoi^ rlg^'t^ l«{t,

because, by so doing, we are enabled to ocarfy, %i^ the

column added, the number of units of ttie nexl iN^S^r
denomination it contains, to their appropriate column, and
thus perform the work by one aMdition, which would other-

wise require two or more.

VII. We divide the sum of the units of ai)y,oue 4!9iiOi>

minatipnby the number required to make one of wie next

higher, in order to know how many we axe^ to oar^ to the

next l^igher,

Vllf. The addition of simple numbers was formerly

called Simple Addition ; and the addition of comiKxund or

denominate numbers. Compound Addition. As tlie same
rule appUes to the addition of all numbers^ there is no ca-

son why, in a-second oourse, we should treat of tlie addi-

tion of »mple and denominate numbers separately.

QUESTIONS.

NoiB.—^odfo muMnUs, thus (U). r^fer to^ article 9fth< Section,
and Soman ntmteratSt thw (VI.) to we Meet^piMMion.

1. Into what pwrts may Aritlunetlo be divldfld ? (r,

2. Of what doQB yie Aiittimetio of wholf nnmbert treat H\)
3. Whatraleii arelnoludett in the Arithmetic of WhbleNnmben ? (2>
4. Of wlMMi4068, the Arilihme|to of Viiw)ttqm tao^? (l)

5. How is the Arithmetic of Fnotiohip'dinaedT (S)

6. How is the unit divided in Yidgar or Oommon n«etioq»? (S)

7. How is tiie unit divkted In Bednid ^rMlioDjit ^8)
8. Of what does the Arithn^^c of Rf$ioe treatHi)
9. What rulQii ofArithmietiear^ ernhnoed inuA iJrithmetioofBatios ?(4)

10. WhM are the ftandamental rules ofArtttuaMtie ? (sT
U. Wbywt» they so called F (t)
12. UjKm wpft rules do {^1 the openttiona of Arithmetic ultimately de>

18. Wlbit is the »um oftwo numbers ? (7)
14. What is Addition I (S or I.)
15. ^#iMr'^ >^^n^ (9 or IL)

ItIs L :ji^^^sLf^ '*^* ""*

18. "Why imiut. wd i^aeft untti o( the nme daiomimtion ia th«> same
vemoaloQlipD?(iyt)



76 SUBXaAOTION. 1

1

[SlGI. II.

l(K 'Why do w« dmw ft line under the »ddeiidt? (V.)

10. Why do we befribi to add at the lowest denominationa f (VI.)

SI. Why do we divide the amn of the units of any one denomination by
as many as make one of the next higher? (YII.)

19» How do we prove addition ? (19.)

28. Upon what axiom is the Bnd method of proof founded P (19)

M. So ftur as the result fn .
<^ u. i r^od, doea it maJce any difTerenoe where

we oommenoeto r. .^ ' l

25. Exhibit the wo*^ vc t ej)« '
i' )mm<3nce adding at the left-hand side,

or highest deriOiAlnx^i,iau. (x2)

M. When tiie add^nca areyery numerous,what plans may we adopt ? (18)

S7. Upon what priudple does the former of these plans proceed ^1(19)
88. What difbrent rules were Ibrmerly made in addition? (YIII.)
29. Is this distinction necessary ? Wby not ? (VIII)

.

80. Illustrate the difference between apMim^g and readingin addition. (20)

SUBTRACTION.

21. Subtraction is the process of finding tlie difference

betwee-. two numbers.

( 2^. The greater ofthe two given numbers, or that which

is to he lessened, is called the Minuend (Lat. Minuendus,
'' to be lessened") ; the smaller, or that which \Atohe sub-

tracted, the Subtrahend (Lat. JSubtrahenduSj " to be sub-

tracted").

28. If anything is left after making the subtract' >n) it

is called the remaindery difference, or excess.

24. Only quantities of the same denomination (i. e.

which have the name unit) can be subtracted the one from

the other.

26. Subtraction is indicated by—, called the minus, or

negative sign. Thus 5—4=1, read five minus four equal

to one, indicates It; at if 4 is sub' acted from 5, uhity is left.

Quantities connected by the negative sign cannot be taken,

indifferently, in any orrle^* ; because, for example, 5—4 is not the
name; as 4—5. In th > former case ti\e pcsiti^ e quantity is the
jfreater, and 1 (which means -f- 1> is l^^t ; in the ^atte;, the
negative quantity is the greater, and— I, or one to be subtiacted,
still remains. To illustrate yc furt/aer the use and nature of
the signs, let us suppose that . hav* five pounds and owe four

;

—the five pounds we have wiL . r( resented by 5, and our dsbt
by— 4 ; taking the 4 from the Z, we saall have 1 pound (+1) re-

/ fining. Next, let us suppose that we Aave only fouf pounds
and owe five ; ifwe take the 5 from the 4 (that is, if we pay as
far as we can) a debt of one pound, represented by •— 1. will stUl
rep^ain ; conse<|uentI^ 6—4=1 j but 4—6=—1,
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96. When leverftl Damb^rt connected by the •ignsXAnd—

are placed within bradceta, thus, (7-f4—6—34-9,) the whole
expression is to be considered as one quantity. The negative
sign before such an expression indicates that the value of the
whole expression within the brackets, is to be subtracted, or,

what amounts to the same thing, that the numbers having the
sign+before them are to be subtracted, and those having the

sign—, added. Hence a minus sign before a bracket, has the

effect of changing the signs of all the quantities within the

brackets, when the brackets are removed. So, also, when we
desire to place a quantity within brackets, we must change its

sign, if the sign preceding the first bracket be minus.
The following examples will show how the brackets affect

numbers, according as we make them include an additive, or a
aubtractive quantity :—

27—4-t-7—S= 27

all the nignu of the original quanti'
rst.]

27—(4+7—8) =19
But 27—C*-7+8) = 27. Cphaii ii|

ties, out ti>e

Again 48+7—8—8+7—2= 49.

48+(7—8—8+7—2)=49: what is in the brackets being additive, it

is not necessary to change any signs.

48+7—(3+8—7+ 2) =49; it is now necessary to change all the signs
in the brackets.

48+7—3—(8—7+2)— 49; it is necessary in this case, also, to change
the signs.

48+7—»—8+(7—2) =49 ; it is not necessary in this case.

S7. When the numbers are small they can be subtracted

mentally, thus : from 6 shillings take 4 shillings, and the

; isult is evidently 2 shillings ; from 9 pounds take 4 pounds,

and the remainder is 5 pounds; from 16 days, take

9 da^ and the remainder is 7 days ; from 14 sixteenths

take 5 sixteenths, and the remainder is 9 sixteenths, &o.

When the numbers are too large to be conveniently

retained in the mind, they may be written as in addition.

Example I.—From 97 take 43, that is, from 9 tciiH and 1 units

take 4 tens and 3 units.

OPBBAIIOir.
90+7 or 97= Minuend. Sxplaka.tior.—3 units froxa / units leaves
40+3 or4S= Subtrahend. 4 units, and 40 units or 4 tens from 90 units or— 9 tens, leave 60 units or 6 tens.
SO+4 or 64 r= Remainder.
ExAMPLB 2.—^Let it be required to subtract 746 from 978, or

from 900+70+8 to take 700+40+-6.

^ S 11
OFBBi.Tioir. mBB ExFLi.irATi0K/-6 uuits ftom 8 units,and 2 units
900+70+8 or 9 7 8 remain ; 40 units or 4 tens firom 70 unite or? tens*
700+40+6 or 7 4 6 and 80 units or 8 tens remain; and 700 units or 7

g ——

.

hundreds, from 900 units or 9 hundreds, and ^M
O0+3O+2 jr 2 3 2 units, or 2 hundreds remain.



7& StBTRAOTION. [HK-rr 1!.

BiAMfLii 3.—From 842 take 661.

BxnAVAfXbv.r-Jbi plwring Ihe lubttAlMiuil under tlie minusud. in thlA

1. '!ir*"'"in.
Mi at nH^MH-l or 700+1404-*
til orMHio+l or MO -l-iO+l

«]UHnple, WD And that, wbUo we «n nub
tnujt the unite ttom the unite, ire camnot
eubtreot the tena ftrom the ten, ilnoe we
have e tern in the eubtrtihend Mid only 4
teni in the minuend. We get over thlH

dlfllouity by oondderlng the minuend to

b«. nM iOO-HO+S. bttt7M4-lM-)-i, or In other words, we^omno one 6f the
otiet ofinindnde and reduce it to teni. Now we have 1 unit from 8 unltH

and 1 vn^ rcBMlns' 60 unite or 6 teni from 140 unite or 14 ten*, and 80
imlii or 6 lens remain { 600 units or 6 hundreds, from 700 units or 7 hun<
dreda, Uld lOO nmts or 1 hundred remain.

KzAifPLi 4.—Let it be required to subtract 3 cirt. 2 qrs. 7 lbs.

from 9 cwt. 1 qr. 8 lbs.

SxPiivATioir.—As we cannot subtract 2 qrs. from 1 qr. we borrow 1

opiRATioir. owt. and reduce it to quwrters. The9owt.
owt. qrs. lb. cwt. qrs. lb. 1 qr. 8 lb. we then consider as 8 cwt. 6 qrs.

8 lb. and from it subtract the 8 owt. 8 qm.
7 lb. Thus, 7 lbs« ftx>m 8 lbs. and 1 lb. re-

mains ; 8 qrs< from 5 qrs. and 8 qrs. remain t

and 8 owt. from 8 cwt. and 6 cwt. remain.

8
1
8
8=87=8 S

8
8
7

3 1 8

9'8. Hence, to find tbe difference between two numbers,

we deduce the following :

—

RULE.

Write the eubtrahend under the minuendf fo that unitt of the

same denominaticn may be in the same vertical column. (24)
Draw a line under the eubtrahend to separate itfrom the remainder.

Stihtraet each digit in the subtrahend from the one over it in the

miinpendf^ beginning at the lowest denomination.

Wheh the units ofanyone denomination of the minuend fall short

qf those of the same denomination in the subtrahend^ borrow oM
qfthe next higher denomination in the minuend^ reduce it to its

»^ivtient units of the required denomination, add them to the units

ofihJat denomination given in the minuend^ and from their sum
subtract the units ofthat denomination given in the subtrahend.

29. The following is the complete work of a question in

Subtraction

:

SzAMPLi 5.—From 6400 lbs. oz. dwt. 70006 grs. take
987 lbs. 3 oz. 17 dwt. 22-6349 grs.

OPIBATION.

(10) 9 9 n 19 24- 9 9 9 ,

5 3 U) 1C( 1J< ^ 61C|1<^1(^(10)

<l ^ lbs. OZ. dwt. to 6 grs. Minuend.
9 S 7 8 17 22-6 3 4 9 Subtrabend.

54 12 8 8-3657 Remainder.
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der.

BxPLAiTATioir.—Her«.Mwe OMinot take 9 tenths of thouMuidtbt of a
min ftfom 6 tenths of tnoustndths of h min. ire borrow onefmn. there
Ming no tenths, hundredths, or thousandths in the minuend. Now thk one
fnrsin is equlTslent to t^n of the order oftenths ofgrsins. Borrow one tenth
and there renuun 9 tenths, and the one tenth we borrowed is eoualto 10
hundredths. Borrow l hundredth, there remain 9 hundredths,mm the one
hundredth we borrowed is equal to 10 thousandth!. Barrow l thousandth,
there remain 9, and the 1 thouiandth la equal to 10 of the order of tenths
of thousandths—the order for which it was neoossanr to borrofw. 10 of the
order of tenths of thousandths of grains and 6 of the order of tenths of
thousandths of grains, make 10, flrom which take of the order of tenths of
thousandths of grains, and there remain 7 of the order of tenths of thou-
sandths of grains; 4 of the order of thousandths ftrom 9 of the order of
thousandths end 6 of the order of thousandths remain i S of the order of
hundredths !h)m 9 of the order of hundredths and hundredths remain

;

tenths flrom 9 tenths and 8 tenths remain.
Again, as wn cannot take tS grains from grains, we borrow fhnn the

neit available higher order, which, in this case, is hundreds of pounds. 1
of the order of hundreds of pounds reduced^ as aboye. to its equivalent
lower denomination, is equal to 9 tens of lbs., 9 units of lbs. 11 os. 19 dwt.
M grs. 94 gndns, added to 0, make 80 grains, and 22 grains from 80 grains,
leave 8 grdns ; 17 dwt. from 19 dwt. leave 2 dwt \ 8 oz. from 11 oa. leave 8
OS. ; 7 units of lbs. fh>m 9 units of lbs. leave 2 units of lbs. ; 8 tens of lbs.

flrom 9 tens of lbs. leave 1 ten of Ibe. We cannot take 9 hundreds of lbs.,

from l| hundreds of lbs., so we are compelled to borrow 1 of the order of
thousands of lbs., which is e<|ual to 10 hundreds of lbs., and 8 hundrms of
IbSy make 18 hundreds of lbs.{ 9 hundreds of lbs., from 18 hundreds of lbs.

and 4 hundreds of lbs. remain ; thousands of lbs. firom 8 thousands of lbs.

and 6 thousands of lbs. remain.
80. If anv digit of the minuend be smaller than the corresponding digit

of the subtrahend, practically, we can proceed in either of two ways. Fhrst.
we may inerease that denondnation ofthe minuend which is toq smalil, by
borrowing one firom the next higher, (considered as so mat^ of the mww
denominitiOn, or that which is to be Increased,) and adding it to tBMe of
the lower, already in the minuend. In this case we idter the form,but not
the value of the minuend ; which, in the example given below, would
become—

hundreds, tens, units.
7 8 12=792, the minuend.
4 2 7 =r 427, the subtrahend.

8 6 6:= 366, the difference.
Or, seeondly.wemay add eotul quantities toboth minueiid aud Subtrahend,
which will not alter the difference ; then we would have

hundreds, tens, units.
7 9 2+10=702+ 10,themiauend+ 10.

4 2+1 7 = 427 4- 10, the subtrahend+ 10.

8 6 6=: 865+ 0, the same difference.
In this mode of proceeding we do not use the given minuend and subtra-
hend, but others which produce the same remainder.

PBOOF OF 8UBTBA0TION.
81. FiBBT UsTUOD.'-^dd together the remainder and subtra*

hendi t^* *v^ shmdd be equal to the minuend.
For the remainder expresses by how much the subtrahend is smaller

than the minuend i adding, therefore, the remainder to the subtrahend)
Should make it equal to the minuend ; thus,

8754 minuend.
6889 subtrahend.')

2915 difference. )

Sum of difference and subtrahend, 8764 =s minuend.
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k

SiooND ilaTUOD.•^Subtract tht remainder from the minutndj

and what ie left should be equal to the subtrahend.

Tor the remainder *m the excess of the minuend over the subtrahend

;

therefore, taking aw».y this excess should leave both equal ; thus

86Mminueni Fboov : 8684; minuond.
7966 subtrahend. 640 remainder.

640 remainder. New remainderc 7086— subtrahend. ,

In practice, it is sufficient to setdown the quantities once ; thus

8684 minuend.
• 7085 subtrahend.

640 remainder.

Difference between remainder and minuend, 7086-= subtrahend

Exercise 11.

(1) (2) (3) (4) (5)
^

i}*1rom 11000000 3000001 8000800 8000000 4040063 \

Take 9919919 2199077 377776 62358 220202

1080081

From
Take

(6) (7)
86-73 864-6
42-16 73-2

(8)
694*763
86-6

47-630
0-078

(10)
62-137
20-005

43-57

\

(11)

From 0-00063

Take 0-00048

(12)

874-32
5-63706

(13)

57-004
2-3

(14)

47(532-0

0-«45003

(16)

400-3270
0-006

000016

16. 7465676—1
17. 666789—
18. 941000—
19. 97001—
20. 76734—
21. 66400—
22. 700000—
23. 6700—
24. 9777—
26. 76000-
26. 90017—

667466=
75674=
6007=

60077=
977=
100=
99:
500:

89:

1:

3:

:6898220.
: 491116.
: 936993.
: 46924.
= 76757.
= 56300.
= 699901.
= 5200.
= 9688.
= 76999.
= 90014.

27. 97777— 4= 97773.

28. 60000— 1= Q9999.
29. 75477— 76= 75401.

30. 7*97- 1-05= 6-92.

31. 1-75-0-074=: 1-676.

32. 97-07-4-769= 92-301.

33. 7-05—4-776= 2-274.

34. 10-761—9-0Ci= 1-76.

36. -10009—7-121=4-97909.
36. 176-1—0-007=176-093.
37. 16-06—7-8^3= 7-179,
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MONEY.

(88)
From $9876-43
Take 987-49

(42)
]Prom $1234-50
Take 999-96

(39)
$427-63
197-21

(43)
$671-98

99-67

(40)
$721-73

91-00

$8888-94 $230-42 $

(44)
$286-29
611-89

$234*64 $572-31 $

(41)
$16-25

9-76

$

(46)
$7-19
1-86

$

(46)
£ a. d.

From 1098 12 6
Take 434 15 8

X663 16 10

(47) (48) (49) (50)
£ a, d. £ s. d. £ s. d. £ s. d.

7^ / 14 8 76 16 6 47 16 7 97 14 6
486 13 9 14 6 39 17 4 6 16 7

(51)
£ a. d.

From 98 14 2

Take 77 16 3

(62) (63) (54) (55)
£ s. d. £ 8. d. £ 8. d. £ s. d.
47 14 6 97 16 6 147 14 4 660 16 6
38 19 9 88 17 7 120 10 8 477 17 7

AVOIRDUPOIS WEIGHT.

(56) (67) (58) (59)
cwt. qrs. lb. cwt. qrs. lb. cwt. qrs. lb. cwt. qrs. lb.

From 200 2 24 175 2 15 9664 2 23 664
Take 99 3 15 27 2 7 9073 24 • 476 3 5

100 3

TROY WEIGHT

(60) (61) (62)
lb. oz. dwt. grs. lb. oz. dwt. grs. lb. oz. dwt. grs.

From 554 9 19 4 946 10 917 14 9
Take 97 16 15 17 23 798 18 17

457 9 2 13

F
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(63)

TIME.

(64) (66)

vrs. di. hrs. ms. yrs. ds. hrs. ms. yrs. ds. hrs. ma.

From 76? 131 6 30 475 14 13 16 567 126 14 12

Ta« 476 110 14 13 160 16 13 17 400 15

291 20 16 17

APPLIOATIONS.
»

1. .A lhopk«epeff bought a piece of cloth containing 42 yardd

for X22 10b., of which he sells 27 yards for £l& 158. ; how many
yards has he left, and what have they cost him ?

\dn8. 15 yards; and they cost him jC6 15s.

2. A merchant bought 234 tons, 17 cwt., 1 quarter, 23 lb.,

and sold 147 tons, 18 cwt., 2 quarters, 241b. ; how much re-

.mai&ed unsold 7 Jins. 86 tons, 18 cwt. 2qrs. 241b.

3. In 1356 the revenue of Canada was as follows {r-customs,

f4Sl00000 ;
public works, $500000 ; crown lands, $50000Q ;

and casual, $320000. For the same year the expenditure was
aa follows :—interest on public debt, &c., $1000000 ; civil

government, $225000 ; legislation, $460000 ; administration

of juBtioe, 1^50000 ; education, $380000 : collection of revenue,

$840000; f/ublio works, &c., $1765000. How much did the

total r«veaa6 of that year exceed the total expenditure ?

Ans. $620000.

4. Tho census of 1852 gives the population of Upper Canada
as 962004, and that of Lower Canada as 890261. By how
much did the population of the former exceed that of the latter?

Jns. •?1743.

6. Upper Canada contains 147832 square miles ; Lower Ca-
nada, 20*9990 square miles ; Nova Scotia and Cape Breton, 18746
square miles ; New Brunswick, 2V620 square miles ; Prince
E.dwajKl'8 Island, 2173 square miles; Newfoundland, 36000
square mues; and Hudson's Bay Territory, 2436000 square
miles. By how much does the aggregate extent of these British

North American Provinces fall short of the total area of the

United States—the latter being 2936116 square miles? *

Ans. 57755 square miles.

6. A merchant has 209 casks of butter, weighing 400 cwt. 2
qrs. 141b.; and ships off 173 casks, weighing 213 cwt. 2 qrs.

241b. How many Oasks has he left
; and what is their weight ?

Am, 36 casks, weighing 186 cwt. 3 qrs. 151b.

7. If from a piece of cloth containing 496 yards, 3 quarters,

and 3 nails, I cut 247 yards. 2 qrs., 2 nails, what is the

length of the remainder. Am. 249 yards, I quarter, 1 nail.

8. A field contains 768 acrea, 3 roods, and 20 perchesj of



SlOT. II' AsXB.31,32.] BECAWTIJU.T10N. 83

42 yards

lowmany

^£6 15s.

er, 23 lb.,

much re-

Iqrs. 241b.

-customs,
$600009 i

iiture was
000 ; civJl

inistration

)f revenue,

h did the

ire?

!. $620000.

er Canada
By how

the latter ?

Ins. n743.
iower Oa-

fton, 18t46
Prince

Ind, 36000

)00 square

^ese British

irea of the

1? •

lare miles.

|400 cwt. 2

jwt. 2 qrs.

weight ?

qrs. 151b.

\ quarters,

rhat is the

[ter, 1 nail.

IpercheS} of

wbiph 576 acroB, 2 roods, 23 perches arc tilled ; bow ^ui^cb re-

mains uniilled ? ^tu. 193 acres, 37 perches.
9. I owed my friend a bill of £1Q 168. 9id., out of which I

paid jC69 17s. 10}d. ; how much remained due?
^m, £16 18s. lOid.

10. The population of London is 2363141, and that of Paris
\h 1053262. How much does the population of London exceed
that of Paris ? Jins. 1309879.

11. The population of Liverpool is 384266, and that of New
York 515647. How much does the population of New York
exceed that of Liverpool ? Ms. 131282.

12. Lake Huron contains 20000 square miles : by how much
does it exceed the area of Lakes Erie and Ontario—the former
containing 11000 square miles, and the latter 7000 sq. miles?

Jins. 2000 square miles.

13. A merchant has $6947'87 in bank
;
$4789*63 in stock

;

$9491*11 in property ; and $14167-93^ on his books against his

customers : his debts amount to $19478*25. How much is he
worth after paying what he owes ? jins, $15918*29.

14. What is the value of 6—34-15—4 ? Jins. 14.

15. Of43+(7—3—14)? Jins. 33.

16. Of47-6—(2+1—244-16—0*34)? Jins. 52-94.

17. What is the difference between 154-13—6—81 and 154-

13—(6—814-62) ? ^n». iOO.

32. Before the pupil led.ves subtraction he should be able to

take any of the nine digits, continually, from a given numbar,
without stopping or hesitating, thus, in subtracting 7 continually

from 94, he should say, 94, 87, 80, 73, 66, 59, &c. In the fol-

lowing examples, which are inserted for practice, he should not
be allowed to spell the subtraction, thus, 6 from 9 and 3 remain,
4 from 2, wc can't, but 4 from 12 and 8 re^auin, kc. ; but should
be required to read as follows :—6, 9. .3 ; 4, 12. .8 ; 9, 13. .4

j

10, 11. .1 ; 10, 18. .8, Ac.

(18)

9800046043019181607800041081329
191347813191681473199916199846

(19)

7432191304712309870654045600713^
1342345678912345678912345678913 ,41

* ^ RECAPITULATION.

I. Subtraction is the process of Ibiding the difference

between two numbers.

II. The greater of the two numbers is called the mi-

uuend.

^e:i ^

—



84 QUESTIONS. CSkct. II.

,

III. The smaller of the two numbers is called the »uh-

trahend,

lY. What is left after making the subtraction is called

the remaiudefr or di£ference.

V. On?y quantities of the same denomination can be

subtracted.

VI. Subtraction is indicated by the sign —, which is

called minus, or the negative sign.

VII. When several numbers are inclosed in brackets,

they are to be considered as constituting only one quantity.

VIII. When a nec;ative sign precedes the first bracket

it indicates that all the quantities within the brackets are

to have their signs changed when the brackets are removed.

IX. When quantities are removed into brackets, pre-

ceded by the negative sign, all their signs must be changed.

X. We begin subtraction at the lowest denomination,

because it is sometimes necessary to borrow from the higher

denominations and reduce.

XI. Instead of thus borrowing and reducing, we may
consider any denomination in the minuend increased by as

many units of that denomination as make one of the next

higher, and then add one to the next higher denomination

in the subtrahend. This is merely adding the same quan-

tity under diflferent forms to both minuend and subtrahend,

and consequently cannot affect the value of the remainder.

(30.)

QUESTIONS TO BE .INGWERED BY THE PUPIL.

NoTB.

—

Numbers in Roman numerals, thua{N), r^erto the Becapitulu-
tion; those in Arabic numerals, thus (25), refer to the articles qfthi
Section.
1. What is Subtraction? (I.) *^

.

2. What is the minuend ? (II.) .

3. What is the derivation of the word minuend ? (22) f
'

4. What is the subtrahend ? ( III.)
,

5. What is the derivation of the word subtrahend? (22)
6. What is the remainder P (IV.)

7. What kind of quantities can be subtracted ? (V.)

8 How is subtraction indicated ? (VI.)

J>. When several numbers are inclosed together in brackets, how are they
to be taken ? (VII and 26.)

10. What effect has a negative sign preceding brackets? (VIII and 26.)

11. When quantities are removed into brackets, precftded bythi'sigii-
what must be dene with them P (IX and 26.)

Vi. *Vhat is the rule for subtraction ? (28.)

iA

%
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IS. A^'hy must we put units of the same denomination in the same verti-
cal colnniu V (24)

11. When adifi^t in the subtrahend is greater than the corresponding
digit in the minuend, what is done? (27 Example 9, or t9)

15. What other plan may be adopted ? (SO)
16. Upon what principle does fthu nlan proceed ? (XI.)
17. Why do we begin to subtract at the right-hand side ? (X.)
18. How do we prove subtraction P (31)
1». Upon whatjprinciplea are these methods of proof founded? (31)
20. Illustrate the difference between spelling and reading in subtrac-

tion. (32)

MULTIPLICATION.

33. Multiplication is a short pi*ocess of taking one num-
ber as many times as there are units in another. Hence
multiplication is a short method of performing addition.

34. The number to be taken or multiplied is called the

muldpUcandy and in addition would be called an addend,

36. The number denoting how many times the multi-.

plicand is to be taken, or, in other words, that by which
we multiply, is called the multiplier.

36. The number arising from taking the multiplicand as

[many times as there are units in the multiplier, is called

\i\ie product, and corresponds to the sum of the addends ir.

[addition.

The multiplicand and multiplier are called the factors

|of the product because they make or produce it, (Lat.

factor, "a maker, agent, or producer.")

37. A prime number is one wiiich cannot be exactly

livided by any whole number, except the unit one and itself.

38. A. composite number is the product of two or more
[integral factors, neither of which is unity. Thus 16 is a

[composite number, and its factors ore 8 and 2, or 4 and 4.

39. Since the product is the result which arises from
[taking the multiplicand as many times as there are units

[in the multiplier, it follows

:

1st. If the multiplier be equal to unity, the product will

[be equal to the multiplicand.

j
2nd. If the multiplier be greater than unity, the product

[will be &8 many times greater than the multiplicand as the

jmultiplier is greater than unity.

3rd. If the multiplier be less than unity, that is. if it be
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k

7

* •

a proper fraction, the product will be as many times l£8s

than the multiplieand as the multiplier is less than unity.

40. Let it be required to multiply any two numbers

together, say 7 and 6.

If w6'nake in % horltontal ihie as many sttot as
there are units in the multiplicMid, and make as
nuuiy suoh lines of stars as there are units in the
mulUpUer, it i» manifest that the entire number of
tan will represent the nujAbfelf^of unitii n^bioh-
result fh>m taking the mnltiplicand as many times 6
as there «re unita in the muttiplier.
But it is evident that we may consider the 42 ,

»iban in the aboire flRirre, either as 7 stars taken ^times^or as 6'Stam'takeu
7 times^that i8,6 x 7 = 48= 7 X 6.

Hence either of the factors may be used as multiplier

Without, altering the product.
\

41 • Let it be requiredto mtiltiply the number 8 by the composite nnm •

': ^r6, of which the factors are 3 and!^ 2.

8^ [ I I ^ I.M.I.I

*
*

8X3 =
24X2-4"

*
*

/• • •

3 * • *

2
*s

J-e
8X8=slft
16X8= 48

8X6= 48.

If we write 8 Stars in a horizontal line and make 6 such linen, we shall
evidently ha^ in all «xit » 48. the aamber of unitB in all the linea.

But we may consider the 6 lines as 2 sets of 3 lines each, |md in each set
of 3 lines there are 8X3= 24 imit«i; Th6refbrednthe8 setethere^are 24X2
=48uniti. Agtiin we npy consider the 6 lines as 3 eets of 2 lines each.aiid
in each sot of 2 lines there are 8X2= 16 units. Therefore in 3 such sets
therb-are 16XS= 49 units.

Hence 8X6 -: 48
8X8 — 24 and 24X2 = 48= 8X6
8X2= 16 andl6X8:= 48 =8X6

And as the same may be shewn for any other composite number as well
as for 6, we may conclude that,

When the multiplier is a composite number we may
multiply by eaeh of the factors in succession, and the last

product will be the entire product sought,

42. As the multiplication of the hifher numbers may be
resolyed into the multiplication of onedigit by another, the pupil
should make himself perfectly faoniliar with the following table

:

This table is called the Multiplication Tabj[e«.Aa<l was calculatied by
It'ythagDraa, a eelebrated Greek philosopher who flourisHedibeut 600y)ears
beftM Ohrittt: It^nls«jaiAMeairft£>4&eif4il6i^ 24M4
^twiee2are4; SandSaref: iwiceSare6; iand4are8—twioe4are8. Ac.

lo'
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Twice
1 are 22—43—64—8
6 — 10
6—12
7—14
8—16
9—18
10 — 20
11 — 22
12 — 24

3 times
I are» 3
2 -~ 6
3 ~. 9
4 ..i. 12

5 ^ 16
6 — 18

7 — 21

8 .^ 24
9 -. 27
10 i-« 30
11 ... 33
12 — 36

4
1

2

3

4
6

6

7

8

9

10

11

12

times
are 4
— 8
— 12
— 16
— 20
— 24
— 28— 32
— 36— 40— 44— 48

5 times |

1 are 5

2 ~^ 10

3 ... 16
4 ->. 20
5 — 26
6 — 30
7 .... 36
8 ~. 40
9 -m. 46
10 .m. 60
11 ... 66
12 ._ 60

6 times

1 are 6
2 — 12

3 — 18

4 — 24
6 •— 30
6 — 36
7 — 42
8 — 48
9 — 54
10 — 60
11 — 66
12 — 72

7 times

1 are 7

2 — 14
3 ^ 21

4 — 28
6 — 36
6 -« 42
7 — 49
8 — 66
9 — 63
10 — 70
11-77
12 — 84

8 times
1 are 8

2 — 16
3 — 24
4 — 32
5 — 40
6 — 48
7 — %6
8 — 64
9 — 72

10 — 80
11 — 88
12 — 96

9 times |

1 are 9
2 — 18

3 — 27
4 — 36
5 — 45
6 — 54
7 — 63
8 — 72

9 — 81
10 — 90
11 — 99
12 —108

10 tAmes
1 are 10
2—20
3—30
4—40
5—50
6—60
7—70
8—80
9—90
10 — 100
11 — 110
12 — 120

11

1

2

3
4
5
6
7

8
9
10

11

12

times
are 11— 22— 33
— 44— 55
^ 66
— 77
— 88
— 99
— 110— 121
— 132

12 times

1 are 12

2 — 24
3—36
4 — 48
5— 60
6 — 72
7—84
8—96
9 — 108.

10 — 120
11 — 132
12 —. 144

It appears from this table, that the multiplication of the same
two numbers in whatever order taken, produce the same product.

NcTX.—Tkoug'athepart ofthe multiplicati(m table given above is.enougbi
for t!ie pupil tc commit to memory at first; yet, after he lum nuide,K>iiMB
uroflcienoy in Kx'ithmetic, he may find it advantageous to commit what fol«

lows, as it wiU et able him, in many cases, to shorten his work in a consi'^

deraua' 6i^(rei\ The labour of committing a still more extended table
would be scaroely oiHupensated by the advantage resulting.

13 times 14times 15 thues 16 times 17 times 18 times 19 thnes
2are< 26 2are 28 2 are 80 2 are 32 2 are 34 2 are 36 2are 88
3 -^ 3» 8— 42 3— 46. 8—48 3—61 8—64 8-67
4—62. 4— 66 4—60 4— 64 4— 68 4- 72 4-78
6—66 6—70 5—76 6—80 6—86 6—90 8—96
6—78 6—84 6— 90 6—96 6 — 102 6 — 108 8 — 114
7—91 7—98 7 — 106 7 -112 7 — 119 7 — 126 7 — 183
8 — 104 8 — 112 8 — 120 8 — 128 8 — 186 8 — 144 8-152
9 — 117 9 — 126 9 — 185 9 — 144 9 — 168 9 — 16^ 9 — 171

43. The multiplication of one quantity by another is

expressed by X ; thus 7 X 9 = 63, means that 7 multiplied

by 9 is equal to 63,
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44. Quantities connected by the sign of mnltiplication nre

multiplied by any number, if we multiply any one of the factors

by that number ; thus (9 X 10X2) x 27=9X10X54, or 9X270X2 ;

that is, if we multiply the factor 2 or the factor 10 by 27, we, in

effect, multiply the whole number (9X10x2) by 27.

45. When a quantity within brackets, consisting of several

terms connected by the signs + and—, is to be mnltipUed by
any number, each of its parts or terms must be multiplied. This

arises from the fact that we consider the several terms t« ithin

the bracket as constituting but one quantity, and to multiply the

whole, we must multiply each of its parts. Thus (74*8—3) X3
=7x3-1-8X3—3x3; and (8+7—6)X (13—2) means that each
of the terms irithin the former bracket is to be multiplied by
each of the terms within the latter, or by their difference.

40. Let it be required to multiply 768 by 9.

Now768X9=(700-HJO+8) X9=700X9+60X9+8X9(Art.46). Hence.;iO far as
the result is concerned, it makers not whethor we commence muitiplyiug
at the lowest or at the highest denomination; 700X9+60X9+8X9 being
oddently equal to 8X94-60X94-700X9.
Oommendng the mulnplioation at the left-hand side, or highest denomi-

nation, the work is as follows

:

ExpLAKATiov.—7 hundreds multiplied by 9, or
taken 9 times, are 63 hundreds ; 6 tens multiplied
by 9, are 64 tens ; and 8 units multiplied by 9. are

'

72 units. 68 hundreds, 64 tens, and 72 units, added
together, make 6912. The second operation shows
the only abbreviation possible whenwe commence
at the highest denomination.

6912 6912
Let us how take the same question and commence »t the right-hand or

lowest denomination.

OPBBATIOV.

763 which may 768
9 bethiisab- 9

mi 68
640 M
72 72

I.

768

72
640
6800

OPBBA.TIOir.

which may II. and thus still HI.
EXPLAN-ITIOK.—No. II.

differs from No. I. only iu
beihusab- 768 fturtherabbre- 768 having the unneoessaiy O's
brevlated. 9 viated. 9 omitted. In No. III. the— —— principle of earryifi^ is taken

72 6912 advantage of, thus—8 units,
64 multiplied by 9, are 72 units,
68 equal to 2 units and 7 tens to—

—

—

—

carry—6 tens, multiplied by
6912 6912 9, are 64 tens, and 7 tens,

make 61 tens, equal to 1 ten,
and 6 hundreds to carry ; 7 hundreds, multiplied by 9, are 68 hundreds, and
6 hundreds, make 69 hundreds, equal to 6 thousands and 9 hundreds.

Menoe, in order that we may he enabled to take advantage of tlie

principle qfcabbtikg, we commence the multiplication at the rtght-hnnd
or lowest denomination,

47. From the last article (46), for multiplvlng by any integral

multiplier, not exceeding 12, (or 20 if the extended Multiplica-

tion Table be used) we deduce the following :•—

BULB.

Multiply every order of units in the multiplicand in success
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ro. II.
>nly iu
iry 0'8

L the
taken
units,
units,
tens to
led by
tens,
1 ten.
and

\cf the
Uhnnd

|te£^l

}lica-

tUfi>i>Bm

sion beginning with the lowest, by the multiplier ^ and divide each

product^ to formed^ by the number of that denomination which
make$ one unit of the next higher ; write doum each remainder under
units of its own order^ and carry the quotient to the next product.

Example 1.->Mu' ., ly $7896-43 by 11.

ExFLAHATioK.—3 hundredths of doUan, or cents, multi-
plied by 11, make 88 hundredths, equal to 8 hundredths, to
set down, and 8 tenths to carry ; 4 tenths ot dollars, or tens of
cents, multiplied by 11, make 4w tenths of doUan, and 8

0FXBATI05.
17896-48

11

|6d860'73 tenths wc carried, make 47 tenths, equal to 7 tenths and 4
units to carry ; 6 units, multiplied by 11, make 86 units, and

4 units we carried, make 70 units, equal to units to set down and 7 tens
to carry ; tens, multiplied by 11, make 99 tens, and 7 tens, make 106 tens,
equal to 6 tens and 10 hundreds ; 8 hundreds, multiplied by 11, make 88
himdreds, and 10. make 98 hundreds, equal to 8 hundreds Mid 9 thousands

;

7 thousands, multiplied by 11 make 77 tnousaniiS, and 9, make 86 thousands,
equal to 6 thousands and 8 tens of thousands.

ExAMPLi 2.—Multiply 3 cwt. 2 qrs, 11 lbs. 7 oz. 6 drs. by 7.

ExPLAiTATioir.—7 times 6 drams are 48 drami,
equal to 10 drams to set down and 8 oa. to cany ; 7
time87oz. are 49 os.. and 2 oi., make Slot., equal to
8 oz. to set down and 8 lbs. to carry ; 7 times 11 lbs.

are 77 lbs., and 8 lbs.,nake 80 lbs.,equal to 6 lbs. to
26 1 5 i> 10 set down and S qrs. to carry ; 7 times 8 qrs. are 14

qrs. and 8 qrs.,make 17 qrs., equal to 1 qr. to set down
and 4 owt. to carry *, 7 times 8 cwt. are 21 cwt., and 4 cwt., make 86 cwt.

OPEEATIOir.

cwt. qrs. lbs. oz. dr.
8 2 11 7 6

7

Exercise 12. .

Multiply
By

(0
48960

5

75460
9

(3)
678000

8

1*>
57800

6

•

244800

Multiply
By

5-2736
2

.(6)
8-7563

4
0-21375

6
0*0067

8

"-', 10-5472

Multiply
By

(9)
$767-32

2

(10)
$672-56

2

(11)
$789-76

6
$573-46

5

$1535-24
*

Multiply
By

(13)
866342

11

(14)
738579

12

(15)
4716S75

11

(16)
8429763

12

^

'--

i
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17. Multiply £32 8s. 61d. by 5. JIns. £162 2g. 8id.
18. Maltiply £43 lis. 4id. by 8. Jlru. £348 111. 2d.

19. MoUlply £126 Id" "^11. by 12. Am. £1607 16t. 3d.

20. Mahiplyl0cwt.3^ii. 6lbB. by3. j^tu. 32 cwt. 1 qr ^"^IbR.

21. Multiply ? yds. 3 qra. 1 na. by 7. Ant. pA yds. 2 q ' na.

22. Multiply li ox. 10 dwt. 19 grs. by 12.

Aru. 11 lbs. 6 oz. 9 dwt. 12 gr.

48b When the multiplier is a composite number, and
can be resolved into two or more factors, neither of which

is greater than 12/ we deduce from (41) the following :

—

RULB.

Maliipljf by each of the factors in succetsion and the last product

will be the entire product sought.

EzAMPLB 1.—Multiply 3 hrs. 7 min. 14 sec. by 64.

oPBSATioir. ExFLAKATioK.—Multiplying 8 hn. 7 min.
brt. min. 8ec.X64='8X8 14 see. by 8, we obtain l das o hn. 67 min. 52
3 7 U 8ec.,whichwe again multiply by 8. »nd obtain

8 8 days 7 hrs. 42 min. 66 sec., whloh is the pro*
duct of S hrs. 7 min. 14 sec^by 8 times 8 or 64.

1 67 62
8

7 4A MAnt.
ExAMPLB 2.—Multiply 790'437 by 132.

ExPiiUrATiov.—We first multiply the
given number by 11, or. in other words,
take it 11 times, and then take this
result 12 times, which is evidently

tipnioand. equivalent to taking the given number
12 times 11 or 132 times.

OPSSATlOir.
796-487X182=:llXK
11

8760'807=;U times r^

12

106189'684=12 times 11 times multiplicand.

ExAMPLS 3.—Multiply 16 cwt. 3 qis. 11 lb. by 270.

oPXltATioir. ExPLAKATiov.—270=10 times 27 or 10X8X9.
cwt. qrs. lb. If, therefore, we take the given multiplicand
16 3 11X270 8 times, and then this product 9 times, and

then this second product 10 times, it is evident
we shall have, in effect, taken the given multi-
plicand 3X9X 10 or 270 times.

3

60 2 8
9

456 22
10

4662 20
Exercise 13.

1. Multiply $169-78 by 36.

2. Mtiltq>ly 796342-3 by 121.

3. Multiply $33460 by 144.

4. Multiply 736 by 648.

5. Multiply £3 78. 6d. by 18.

Ans. $6112-08.
Ans. 96367418^3.
Ans. $4818240.

jSns. 476280.
Ms. £60 168. Od.

64'*Sc
A-
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6. Maltiplj £5 148. 6id. by 22. Am. £125 198. lid.

7. MQltiply £8 48. 7d. by 810. Jm. £2616 128. 6d.

8. Multiply 11 cwt. 3 qrs. 14 lb. 7 oz. by 54.

Jltu. 642 cwt. 1 qr. 4 lbs. 10 oz.

9. Multiply 26 bush. 3 pk8. 1 gal. 1 qt. ^ pt. by 49.

Jm. 1319 bT'^h. ^yks. 1 gftl. 1 qt. 1 pt.

10. Multiply 2 yds. 2 qrs. 2 na. 2 iii by 63.
Jfn*. 163 rds. 3 qrs. 2 na. in.

11. Multiply 6 days 17 hrs iB i ' y \ by 288.

Ana. 16 u 15 hrs. 16 min. 48 sec.

49. When the multiplic? ^ i'^ >minate number
and the multiplier is greater 1 ^t not a oomposite

number, we proceed according to bllowing :

—

BlTt.1.

Take the nearett compoHte number to the given multiplier, mnU
tiply succetsively by its Jactore and add to or subtract from the

product so many times the mulHplicand as the assumed composite

number is less or greater than the given muUiplier.

KxAMPtE 1.—Multiply £62 128. 6d. by 76.

OPxaA.Tiox. BxPtAWATioN.—We take 78=
iB 8. d. ' 9XS+4, ftod thuB we Ret 72 timee
62 12 6 the tuultiplicancL and to it adding

8 4 times tne multiplicand, obtain
'

'
' tbeijtoeired product, vis., 76 times

^ SOI ' the multiplitsand.

4500 = 7? ^'nes multiplicand.
290 10 0=4 times mnltiplioand<

£4769 10 = 76 times multiplicand.

Instead of multiplyinr as above, we might have mnltlpUed by 7 and 10
and increased the result by 6 times the multiplicand, or we mmt have
multiplied by 7 and 11, and decreased the resvilt by once the muluplicand,
Ac.

multiplyinr as above, we might have mnl
d the result by 6 times the multiplicand, <

y 7 and 11, and decreased the resvilt by ones

Example 2.—Multiply 17 lbs. 3 o!:. 7 dr. 2 scr. 16 grs. by 789.

9 times multiplicand.

OPEBATIOir.
lb. oz.' dr.' scr. grs.

17 » 7 2 16X9 =
10

173 3 7 1 X 8 = 80 times multiplicand.
10

1788 S 1 1

7

12188
1889
15ft'

10
7
11 •

1
8
7

1
2
1

s= 700 times multiplicand.
0= 80times mnttipUoaiMl.
4CC 9«inMstttttti]tUaaad.

13675 5 4 = 789 times multinlicand.
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UxifiAKJLTiov.—W« divide the given multiplier into 700+80+9, Mid ob-
tein the S pttrtial products, which we add together, for the eutire product.

ExAKPLi S.^Maltiply 3 wks. 6 days 1*7 hrs. 21 min. 12 sec.

OPBBATZOK.

wki. d*. h. min. sec. wks. ds. h. min. leo.
8 6 17 81 lSxe= 8S 5 8 7 12= 6 times multiplicand.

10

4 6 8S 0X3= 118
10

5 16 86

7.ao 0X7= 2778
10

}= SO times multiplicand.

8 3 80 0= 700 timesmultiplicand.

8000 8 1 80 0X4=;1S841 6 6 80 = 4000 times multiplicand.

iliw. 18766 I 83 18 = 4786 timesmultiplicand.

SxAMPLi 4.—Multiply £47 16s. 2d. by 5783.

|788sSX1000+7X100+8X10+8.

OFBKATIOV.
M .' d. £ a. d.
47 16 8X8= 148 8 6=produot by imits of the multiplicand.

10

478 1 8k8= 8884 18 4=p7oduot by tens of the multiplicand.
10

4B» 16 8X7= 38466 16 8= product by hundreds of the multiplicand.
10

47806 6 8X6

=

889041 18 4= productby thousands ofthe multiplicand.

Anf. 876476 11 10=product by entire multiplier.

EZBBOISK 14.

1. Multiply £12 28. 4d. by 83. Jim. £1006 13s. 8d.

3. Multiply £963 Os. Oid. by 999. Ans. 962040 2s. 5id.
8. Multiply £3 68. 6id. by 3178. Jtna. £10566 18s. 4id.
4. Multiply 16 bush. 3 pks. 1 gal. by 678.

Jlru. 11441 bush. 1 pk. gal.

6. Multiply 23 m. 6 far. 33 rds. 4 yds. by 247.
jifu. 5892 m. 2 fur. 10 rds. 3i yds.

6. Multiply 38. 16° 30' 46" by 721. ' Jins, 2659S. 26° 30' 45"

60, It maybe pn^Mrhere to caution the pupil against the absurd attempt
to multiply one oenominate number by another. Multiplication is merely
aparUoniarkindofaddition,andwhenwearerequiredtomultiplyaquantily
by anynumber, wa are simply required to repcM it as many times as there
»tiniti In the multiplier, it is evident, then, that to talk of multiplying

19s. llid., by £19 19s. UlcU or. in oth«r words, of adding or repeatLig
J0I9 lis. Uid. £19 19a. llid. ttmes is simply ridiculous. Nevertheless, great
pains lunreDeea taken toshow that 8s. 6d. may bemultiplied by Ss. 6d.,and
iluitfhaiwoduot will be either 8fd. or 68. SdtT Undoubtedly as. 6d. can be
taken 81 times, and the result will be 6s. sd. ; or itcanbe taken one*eighth
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ofa time, and th« ratolt wiU be S|d.{ Imt this if ft Tonr dUfcNBl 1

tOing it 81. 6d. timM. In llMsfe it ia qoitoM nonMiMMa to talk
8s. 6d..li. 6d. times ai it would be to talk of taldM 6 IlM. of betf•
beef nmes: or,7banormttsio 7 banoTmiiilo tUDSi, Jko. I
multipMcation,whichissometimes addnoed,asaproofthatont<
number oan be moltiplied bj another, aflwds no snroort whaterer to tht
theory, as will be ftallj shown hereafter. (8ee8eo.ni.)

51. Let it be required to multiply 129 hj 478.

.

oPBBATiov. BxpiAirAnoir.—From the preoedingenmples it isevident
729 that when units are multiplied into any order whatffsrt tha

product willalwarabeofthat order. Herebtlien,wellnitpnl>
tiply Tm the 8 units, as in (47). Neit wem^pty bgrwTf
tens, thus .—9uni^ multiplied bar 7 tens^giva^teni^evMl
to 8 tens, which we set down in the column of tensy euA •
hundreds which we cany ; 8 tens, multiplied bgr7tewkglveU hundreds, and « hundreds whichwe canied, niakeMmaii^

478

5882
5108
2016

348482 dreds, equal too hundreds to set down and tttwMaiMi to
oarnr.fto. Next we multiply by the 4 hundreds aa lulowB i--

9 units, multiplied by 4 hundred^ give 88 hundred^ equal to 8 hnudreda to
set down in the hundreds column, and 8 thonsanOB to carry, fte. Lastly,
we add the several partial products together.

Henoe, when the mdtiplioancl is an abstraot number, the

multiplier being greater than 12 ^nd not a composite num-
ber, we have the following:

—

KULB.
Multiply the mtdttplicand by each figure of the muUifHtr

sqtaratelyt beginning wUh the lowest, and uyrite the partial prO'
ducts in separate lineSf placing the firstfigure ofeath Mine dine^
under the figure by which you multiply, and, lastly^ add the sev^nU
partial products ti^ether.

BxAMPLB.—;Jultiply 7423 by 6709.

ExpLANATiOK.—Here, as thererareno tensin themnltlidkr,
we msy either proceed directly to the hundreds alter mnUt-
pljring oy the units, or we may set down » undet the tens,
and thenwritethe product by the hundreds In thesame Uiieb
alwsys remembering to plhoe the firstdigitofthepartial pro»
duct under the flgture by which v/e are multiplying in order
that all the digits of the sairo order msy come in the same
vertical column.

OPEBATIOK.
7428
6700

66807
519610
44588

40800007
EXBROIBB 15.

(1)
Multiply 325
By 96.

765
765

732
456

(4)
997
345

(6)
667
347

6. Multiply 7071 by 666.

7. Multiply 16607 by 3094.

8. Multiply 39948123 by 6007.

9. Multiply 2778688 by 9867.

Jns. 3931476.
Jns. 48288068.

Jns, 239968374861.
Jns, 27416327796^

atJW^-^ -''vnH^
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62, Let it be required to tpajtiply 63*5 by 'd1.

[iMrtenths
oc^, or fcnndiBdtbs [,wd elio that

wepraifleedli!nts^Httettt&^ln1lI^iedl^ 7 huncMthmgiTe

ur, or imiuiieaviM I ewi»mo sum
drMtlu, wUl i^ve .tbe nrnt lower

>to.;tetf!dbwaJmd 8
lby7] ^tluLKive

eqinuto4
buiHmMtiw to oaxry } &imit«,muiupj

- .. ieldowiMttidtta|k«h9tO0arrTieteni,imimpli«dby7ht^^
iv« tf teolOui, eild S teailis ire oimed,tuktU tenth% equal to e
i e nidti. Jtniii; (^ tenths nndttpHed by 9 tenths, givers bun*

<SrMSb$»-tqaMi to 6 httadredths to set dowtt and e tenths to carry, &c.

118. 'Striodv BpeakiiDg, aU cflumi^^ in multiplioatioii of

^'^V^'^ tJ^nmX^ hA wnrkAil nflnnril^Tig tO the above method.

4A4ttici&tiYe ooioaideratioii of the reasonings in (52) will,

however, show that the lowest digit of the product of any
two .numbers containing decimals, must always be a number

I ,
, of^l^laees to the r^t of ^e dedmal point, equal to the

^t^bf the dedmlu places, in both multiplicana and mul-

tiplier.

Hence, when the mulliplioand or multiplier, or both,

oqiitAin ciecimals, we deduce the fdlowing—-

. JK7U.

MuUqtlif (u though there wert no decimal$f and then remove the

decimal point in the product as many places to thcUft a$ ther^are
decimals in both the multi]0cand and the multiplier,

Ejumflm 1.-rMaltiply &*«a by 0-0000i>.

onnULTioir. Bs^LMTATiov.-^Weiniiltlldy^MK wd remove the

MS dedsnu piQint«0em'pl|iK)es to^tbe i»a^^^ jHwdeeinM BlaceB in-tlb mfidtij^er and two in the mol-
_J: tiidicwttd, llwt ik ve;,hsnre tajtw
OMK t&rastoogroatamindredtbonMttdtf^^

jIhm •oMimiR the prodnot 2815 is thesMbreteiimUlion times toegreat,
-****• ""«»«*

and to make it what it should b& we divide it toy ten
millions ; or, in other words, remove the decimal point seven plaoes to the

SlASCPLB 2.—Multiply 2'073-by 5-12.

oPJOUTZOir. SxP£iJiAi!j69r.—We nudtiply as though both were whole
a>(u*« nunmers, and oat ottjivs decimals, since tnere are three in i

g^ midtiplicand wad4ico in the multiplier.
the

mam

I

i K^
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Bzncua 16.

the
ure

mnl-
idred

ten
the

rhole
the

(1)
Multiply -003396

By 5«tW

Plrodaot -019057472

i. Miatiply 3-2517 by -023.

6. Hnltiply 64-001 by 340.

.6. Hnltiply 492000- by -37.

7. Multiply 3782*4 by -00917.

8. Multiply 87-96 by 220.

41'T8
•0629

2-627962

(3)
36*1334
3-0006

jtru, -0747991.
Jru, 21760-34.

Jtm, 178340.
Jns. 34-684608.

Jiu, 19351-2.

PBOOF OF MCLTIPLICATIOM.

64. If the mtiltipluru not greater than 12, muUiply theMuUU
'fUauid by the nmUipUer, minm one, and add the nmUipUeand t6

the product. I%e $um ehould be^me eame ae the pradiut of the

multiplicand by the whole.mult^lier.

If the multiplier be greater than 12 and the multipli-

cand an abstract number :

—

FnuT MiTHOp.—JAi2<«|>2y the mtUtiplier by the muUiplicandf

and if the product thus (Stained agree with the other the work fMy
be considered correct.

Thisnetbod of proof depends upon the principle (AO>ihliA the produot
bf two numbert la the aamewhioheyer ia titken.M mmtipur.

SioosD MBTH0D.-«Z>tvu2e the product by one of the factoriy and

if the quotient thus obtained is equal to the other factor^ the[ work
is correct.

This is simply reversing the operation, i. e., breaking upthe product into
its factors.

TnBD Mbtbod.—'Z>tvi(ie the sum of the digits of the muU^licand
by 9 and set down the remainder ; divide also the sum of the digits

of the multiplier by 9 and set down the remainder ; mult^iy wese
tvjo remainders together^ divide the sum of the digits in their

product by 9, and tf the remaindtr thus obtained is emiai to the

remainder obtained by dividing il^sumj>f the digits inMe product

of the mttU^pKcand and the muUypUer dy 9, Me work is generally

correct: if these two last remainders are different^ it mu^ be

wrong.

Mkmuvjm l.^Let the quantities multiplied be 9426 aiM 3785.

iTaklng the Blues flram:8iMkt .weget 8 as remainder.
Andih)m 8986. we get &.

76406 8X63=l6«firomwhioh9beingtaken,6arebft.
66968
8S78

Taking the nines tnm 80e774i0» 6 are left.

-^llMi:



96 MULTIPLIOATION. [SlCT.U.

(

'

(i

Therematndan being equal,ire areto nretoine the multtplioeftion is oor^
not The nmeraml^ however, wo«ildn»ve been obtelnea even ifwe had
diqdaoed diciti, addedor mnifeted eyidien, orlUIen into erron which had
ooant«noted eaoh other; but, with ordinary oare, none of theie are likely
tooooor.

BxAMPLB 2.--Let the numbers be 76642 and 8436.

Tiling the nines firom 766tf, the remainder is 6.
Tiking them from M84iitis8.

4592S8
229686 6X8=18. the remainder from Which is 0.

806168
618886

I

TaUng the nines from 648706818 also, the remainder is 0.

Th^ remainders being the same, the mnltipUcatiou may be oonridered
oorreot.
NoTMk—This proof applies, whatever may be the position of the decimal

point in either of the n^ven numbers.

BxAMi>LB 3.—^Let the numbers be 4*63 and 5*4.

From 4*68, the remainder is 4.

, : Prom 6*4, it is 0.

1858 4X0=0, trom which the remainder is 0.

881A

From 25*008 the remainder is 0.

05. The principle on which this process depends is, that if

any number is divided by 9, and the sum of its digits also be
divided by 9, the remainders, are, in both cases, the same.

Thus taking the number 7825, we have.

^^= 7000+80^±«0+«_^j^^^a + i8^ + ^= 7 X -U^p + S X 1^ + 8 X J4 + ^= 7X(lll + ^)+8X(ll + i) + 8X(l + |) + f= 777 + J + 88+| + a + f4-4
= 777 + 88 + 8 + f+ f + ^ + f
= 777 + 88 + 2 + zirtLti

Hence the remainder arising from the division of 7826 by 9 is

evidently the same as that arising from dividing 7+8+2+6 or

22, which is the sum of its digits, by 9.

5§. Casting the nines f\rom the factors, multiplying the result-

ing remainders, and casting the nines from the product, will

leave the same remainder as if the nines were cast from the pro-
duct of the factcMTS—provided the multiplication has been cor-

rectly performed.

Thus, let the fisctors be 578 and 464.

CastinK the nines flrom 5+7+8 (which we have just seen is the same as
oasthig the nines fh>m 578), we obtain 6 as remainder. Casting the nines
fr<»n 4+6+^ we gjBt 5 as remainder. Multiplying 6 and 5 we obtain 80 as
product, which, when the nines are taken away, vnQ give 8 as a remainder.

{

i
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«{ 6x (^t+imycvfiw] X {«ir(ll+i)-HX(»+i)-fi}

6X09 enrewM m nnmbei* of nlnM : it will oonttniiA to d« |^ iMi^ wnlM-'

' igr i4l tta«4U|iititl« wi^thlq. thisjeqoud bfMl(et|^ana is, ^leraftM. to[ tlwquantitlw within the •eqoud bnolteti. and n,

[(AHfieiSMi

lioh

tIS

OOHTBAOTIOXS IN IIULTXP£lO«Mflr.

«1 I. *o multiply By 5:
.Mc a to Me «i«/t4f»«lafitf dni d<tf^

Reason 5 = J^.

H. To nhvHrafy by 15

:

^^ a to Mi iiitiii(^M6d^ oNtf to 1^ r^^
Bea^^ Xft =5 lO + y.

III. To multiply by 25

;

4jfix ttoo 0< to ih midtiptUtiiid aMtdmum Htuti^ C
Reawu 25= 4*.

IV. To multiply by I2i:
jifiix thrtf 0« to th€ multitlkmi and dUrid* Me nnUt 6y 8.

Bea8onl25=^J>,B^.

V. To multiply by 78;
jtffix tw 0$ to th» imittiqrftoM ami y^eai Me fiiUi MU om^

fourth o/itMlf.

Reason 76= lOtf^i^V

VI. To multiply by 175:
Jffix ttoo 0»-mtdt^ly Me rtMuU 6y t and 4i*tfe fty 4,

Reason 176= i|*.

VII. To multiply by 275

:

Jffix tuHt Oi^multifiy th* r^s^ l$y H ariddMHy 4.

Reason 275 =:J-l,^^

VIIR To muWply by la, 1*, 15^ m, o* tV ^ lAtb
Mitr oi thi oiheir ^fiti a^faa^fo i^:

o
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H!

BxAMPU. MiOHply by the unU^ ftftw 0/ th$ mmUipiUr,

2326X 13 orul write each figur$ of tht fomd proiwi (m
6975 place to the right of that from which U aritets

ftfuUlyf add the partial product to the mvU^ieand,

Jnt, 30226 and the reaitlt will be the anewer required,

BiABOV.-l!hii if the wme in effect m if we aotiMUy mnltiiiUed hf the

common method. We merely make the multiplioend lerve for the teoond

pirtial prodttot.

IX. To multiply by 21, 31, 41, &o., orby 1 with either

of the other mgnificant figures prefixed to it

:

ExAXPLB. Multiply by the tene fi^e of the muMptitrj

. 366X 21 and write the firetfigure of tht partial prbduet in

730 the tewf place} fiwrny, add thii partial product to

m^mm the multiplicandt and the reeult wUl be the anewer

,tfn».7666 required,

Bbabov.—The reeepn of thia method of contraction is tahitantiaUy the

nnie ae that of the preceding.

X. To multiply by 101, 102, 103, 104, &c., or by 10

with either of the other digits affixed to it

:

Multiply by the unit^ figure of the multiplier and write the

partial product^ thue obtainedf two places to the ri^t of the muUi^
plicand^finailyf add the partial product to the mult^licand.

BxABOxr.—Substantially the same as No. 8.

XI. To multiply by any number of nines

:

Remove the decimal point of the multiplicand eo many plaeee to

the right (by affixing O's if neceesary) ae there are nines in the

multiplier ; and subtract the muUipUamd from the result.

EXAMPM 1.—Multiply 7347 by 999.

7M7X9()0t=784700(Mr8tf=s788965t.
We, in sudi a case, merely multiply bythe next hii^er convenient com-

posite number, and subtract the multinlioandas many times as we have
^^n it too <tften } thus, in the examplejust given—

7847X909e=:78«7X(100(V~l):^4^000-7M7=:7880668.

EzAMPLB 2.—Multiply 678943 by 999999.

678M8X1000000= e78M8000000
078948X1= 678M8 ,'

0r8818X99eeB93r 678818881067

EZAMPLB 3.—Multiply 78*9646 by 99993.

78*9646X100000=7886460
78'9646X 7= 668'761S

78'9645X08993 =:7896897'8486

!^IL When it is not neoessaxj to have as m^ny deoimal

in the pripduotw as are in both mnltiiplieand and

I

I
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Mevertt th« muU^itTf puMng fit unUi* pkue vndtr ik$ plae9

of thai dewminaUon in th$ multiplicand
f
which it tht lowtt qfth9

requirid product.

Multiply by each digit of the multiplier beginning with the de*

nomination over it in the muUiplitiand ; but adding what would
hane been (Atainedf on multiplying the preceding digit of the niul^

tiplieand-'^nityf if the nunU>er obtained would be between 6 and

16 ; 2, if between 16 and 26 ; 3, if between 26 and 36, ifc,

Ltt the loweit denominatione of the producttj antingfrom the

different digitt of the multiplicand^ ttand in the tame vertical

column.

Add up ail the productt for the total products from vMdh cut

off the required number ofdecimalplacet.

BxAMPLi 1.—^Muliiply 6*6)84 hj 9*7324, so as to haye four

decimals in the prodact.

Short method.
6e7M
48879

611066
80740
1708
118

66*8648

Ordinary Method.
6*6784
»*7884

28(7186
118 668
1708 68
8874B8
511066

66*8644)6016

9 in the multiplier eipresaes units ; it is therefore put under Umefmrih
decimal piaoe ofthe mutiplicand—that being the plaoe of the lowest ded-
mai required in tlie product.

In multiplying by each succeeding digit of the multiplier we neglect an
additional digit of the multiplioaud; because, as the multiplier deoreases,
the number multiplied must insresso—to keep t>9 lowest aenmninationm
the difTerent products,thesamea8thelowestai..r.dnation required in the
total product. In the ezunplegiven, 7 (the seoonv' dierttof the mult^Uer)
midtiplied by 8 (the second digitof the multiplicandl willevidentlyproduce
the same denomination as 9 (one denoiOtDatlon hiraer than the 7), mnltl*
Iilied by 4 (one denomination lower than the 8) . were we to multiply the
owest dMiomination of the multiplicand by 7, we should get (68) a result
in th^Mth placeto the right of the decimal point { which is a denomination
supposed to be, in the present instajMe, tooinoondderable for notice—since
we are to have only four decimals in the product. But we add unity for
every ten that would arise, flrom the multiplication of an additional digit
of the multiplioand ; since eveiy such ten constitutes one in the lowest dC'
nomination of the required product. When the multiplication ofan addi-
tional digit of the mvutipUcaBd would give more than 9. and leea than UL
it is nearer to the tmth to suppose we nave ten tluun either or 20 : and
therefore it is more correct to add 1 than either or 8. When it would give
more tiiaa 16 and less than 86. it is nearer to the tmth to suppose we have
80, than either lO or 80 : and therefore it is more correct to add 8 than 1 or
8; ^C We ma^ ooiwidar 6 either at or 10; 16 either as 10 or 80; Ac.
Oninspectingtheresults obtainedby^e abridged,andordinaryqiethods,

the difBarenee is perceived to be inooimderable. When greater aoounu^ is

deabed. weidMnud proceed as ifwe intended to have more dectmali In the
product, ai)4 afterwards reject thorn that are unneoMiarv,



*»»'

llOO KUiiTznuoAtBioir.

11 >

dooiaua i^l^eii.

87«68l
4076

6*091

TlMM ai« BO unite in ftbv nulttpliar t Imt,m «b«iti1e dinott. w« iMft ite

vntto' 0{«M under the third deoitaMi pbee of the niultipH<«nd« In nntltl*

plyiu(Oqr«.rinoe there is no digit over it in the multiplioetad, we vpillf
•et down what would have reeuited from the multiplying the pnoMldg
denoraiiifuition of the multipliOMid.

EzAMPLi 3.—Multiply 0*23267 by 0*243, io M ta bftT« four

decimal places.

848

O'OBtoVUOOD
We are obliged 16 ylade a cipher in the product to liudto up the required

number of deramalt;

EZIBOISB 17.

1. The canalt in Oaiiada amount to 216 ntilM in length, and
their average coat was $83469 per mile. What was the total

ooat of th* canals of Canada ?

2. The Great Western Railroad is 229 miles in length, and
ita toBi was about $61136*37 per mile. What was tbe total

cost of this road 7

3. The Austrian empire contains 266226 square miles, and
the population arerages 143 per square mile. What is the entire

pc^^nlfttion of the Austrian empire ?

4. I^rtinee contains 208736 square miles, and the population
averages 176 p9t square niile. What is tbe entire population of
Fk-ahce 7

6i Chre«t l^itain contdns 116700 square miles, andthe«pp-
pnlation averages 236 per square mile. What it tbe entire po*
Ikttlation of Great Britain 7

6. The total number of Common Schools in operation in
Canada West, during the year 1887, was 8721 ; allowing an
average of 73 pupils to each, how lAany chUdreil were in at*
tendance a^ the Common Schools ?

7. 32000 seedrhave been countediiifa'sitti^pf^py ; bow n&iii^

WOtild be found in 297 of these ?

8. 9344000 eggs have been found in » single eo4 ieb : M&yf
mKiJ woal4 thrae be tn 36 tiieb ?



Alt. 17.3 ammuoiixnov. m
9. MaUiplj U8 Ibi. 4 oi. 7 4ii. S Mr. It gr. bj U»,
10. Mnltipljr 199IT8S bj 999M8.
11. Maltiptj 128 boab. 1 pk. 1 gal. 1 qt. 1 pt. bf «40.
12. Whftt will b« th« eott of ft ehttt of IM ooBtftiniiif 89

Ibt. at 78 cento ptr ib. 7

18. How rnoAb oloth will it tako to aako tba alothcf Ibr a
rtgioMBt of aoldlan eontaining 1148 mao, If aaeh aait raqul^s
7 y4i. 8 on. 2 na. 1 in. 7

14. Maltiply 1634*8789 by 636000.
15. A person dying bequeathed ^ wbolo of hie property to

hie three eone. To the Tonngeit be gare 9B68*4^ ; to theieQ09df
3*4 timet ai mndi as ttie yonngeet ; and to the eldest 8*7 tiMev
at maeh ae to the eeoond. Beqpiked the faloe of hli- property.

QUESTIONS TO BE ANSWERED BT THE PUPIL.

Nora.—2%« numben qfttr th9 qifttiom uftr to the artieUt qf
tk§ Melton.

% fWhetlttheaalliiriioudf |M)
4. Wh#t it the pnduotr (at)

the ftMitoivaf the pro-

1. What is maltipUoaftion ? (SSI
8. What is the multiplier ? (85)
B. Why amthe BMlttlfUsr and suittlpUseMi oaUjkl

a. Whatii* priOM muaber ? (sn
7. What isa oompoeite uamher f (88)
8. If the wultipHer he a rwaSer than nnitgr, hew wiB the-prodaet eomptle

0. wthe mumplier% equlu to unity, how will the prodnct compare
with ths iwufetolkaiid? (8M

10. If the multiplier he less than nnifar, how will the product oempare
withthemultipUcandf(8B)

^^
11. Bheisr tbst either of tbt motonmay he nsedas muStli^UsrwiHMut ailir*

ing ths Talue of the product. (40)
18. Show that when the multiplier is a coBHiosite niuaher wa nnir ebtein

theent^ product by multiplfinff by esidi of tne Csotore insueops'

18. By whom was the multiplication table calculated f <|ff)
14 How was itcaLnriateil? (48)
It. What i»ths«!^of SMinlpUflattott? {48)
m. How do we ifiv.xiply a quantity oondsting of sevesal iholcni cennnolsd

hy the sifcn of multiplication? (44)

18. What is BBBsnt by (7fa-«fB) X (»^t8^7) T (4i)
18. Why du we hMininmti|>lyinic a number at the riKht4umd aide ? (48)
80. What is the nue lor multiplication when the mnliipUer is not gniater

th»nl8f(47) .

81. What is the rule when the multiplier is a composite number, noiw of
its Ikctors being greater than 18 ? (4h)

88. What is the ruie when tlie muHiiilicand isa denominate,nnmbsr.i^d
the moltiplier greater than 18, but not a compotdte number f (48)

83. Show the abNOrdlty of attempting to mnltiplyoaedeuominate nnabsr
by another. (60)

St. wvsar the nmltlpUcand is an abstract nmnbsr, and the multiptter
gnalBrthaii 18, but nota o«mpopiti»numbfr( whs|b iaitbe rulet (51)

85. when the miritipiicapd oy miukipner, or both, contain deoimals^ idtik
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16.

•7.

Gl?e tlM veMou of tUf rate. (51 and 68)
How do we |NroT»mnlMidioAlkm whmi tbomulMjpU«r toliM than It ?(64)

wojnroir«miiltmlloalion wh«n tbe mnltli
jmmbar ana the muKlpUer is greater than 11 f (64)

M. How do we
j

itutlplioand !• an abetraot

ao.

81.

9i.

88.

84.
85.
86.

87.
88.

tJpon what deea the vmnthj caiting out the nJiiMa depend f (86)
Proire tmi |nindi»le. (65)
Frore that oaating the ninea fram the futon, multiplying the reralt-

taif nmainderi,airfeaating the nines from the prodnet, will leave the
sane reBnalnder as if the nines were oast from the product of the
Ihetors. (66)
What short methods have we for multiplsrinft ter 6, 88 and 185 } (57)

l6JMaiaw?
—

What short methods of multiplying lnrl6>n<
How maj we multiply tay I75f How by 875 r (67)

(57)

ow mi^ we multiply hy 18, U, 15, Ao. ? How by 101, 108, 106, *o. f (67)
:ow may we multijpur by 81, 81, 41, Ae. ? (67)

"'iply Inr any number of nhieofHow may we multipl
How may we ooni
of decimals? (67)

Of any number of nhieof (67)
the wmkwhen we require onlya liinited number

DIVII^ION.

68. Diyision is the process of finding how many times

one number is contained in another.

68* The number by which we divide is called the divitor,

60. The number to be divided is called the dividend,

61. The number obtained by division, that is, the num-
ber which shows how mcmy times the divisor is contained

in the dividend is called the qttotient (Lat. quoHeSy " how
many times.'*)

62. If the divisor be less than the dividend, the quotient

will be greater than unii^.

If the divisor be equal to the dividend, the quotient will

be equal to unity.

If the divisor be greater than the dividend, the quotient

will be less than unity.

68. It is sometimes found that the dividend does not

contain the divisor an exact number of times ; in such cases

the quantitjr left after the division is called the remaind^.
The remainder, bein^ a part of the dividend, is, ofcourse,

of the same denomination.

The remainder must be less than the divisor—otherwise

the divisor would be contained once more in the dividend.

64. Division is merely a short method ofperfornui^* a
particular kind of subtraction (Art. 6, Sec. II.) The divi-

dend corresponds to the minuend, the divisor to the
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BubCrahond) and the remainder to the difference. The
qmHmU haa no oorreaponding quantity in anbtraotion

—

since it aimply tella how many Urnea the diviflor can be

Bttbtraoted urom the dividend.

It wUl hulpm toundantandhow griiMy divUriMi akbrinriAtMiabtoMlioii.
if we oonalaerhowkmcAproem would be required todlioofer—Iqr aotuallf
ittbtrMtinglt—how oflen 7 !• oontelned in 88684MTHi ^l^Ue m we ihMl
find, the nme fhlnc OM be efllBoted by (MW«<<m in leee tiuHi » minute.

66. Since the quotient ahowa how many times the divi-

dend contains the divisor, it follows that the diviaor and
Quotient are the /aok)ri of the dividend. Hence if the

aivisor and quotient be multiplied together, and the re-

mainder, if anj, added to tlie product, the result will be

equal to the dividend.

66. We have three ways of expressing the division of

one quantity by another :

—

Ist. By the sign : -^ written between them ; ^hus, 15-^

3=6.
2nd. By the sij^ : written between them ; thus, 15 : 3m*5.

3rd. By writing the dividend above and the divisor

below a horiiontal line ; thus, V- = 6.

Two quantitiee written thue A conititute what ie called a firaotiou, and
the ezinrenion ii rnad Mix-tltvetUhB.
It la umal and proper to write the remainder obtained in dividon, in the

form of a fraction ; tnnii 17-f-S gives 6 as 'a quotient and S ae a remaindar.
Now the remainder. 1^ !« vrritten above the line, and divieor 3 below toe
line ; the whole quotient being expreeied thus B} (read fiveand two^thirds) t

the meaning of which is. that 8 ia oonti^bBed in 17. 6 times and f of a time.

67. When a quantity consisting of several terms con-

nected by the sign of multiplication is to be divided, divid-

ing any one of ue factors will be the same as dividing tiie

product; thus 6x10 x25-i-5=^X 10X25, for each is equal

to 250.

68. When a quantity consisting of several terms con-

nected by the si^ + and—, contained within brackets,

is to be divided, it is necessary, on r^oving the brackets,

to put the divisor under each of the terms of the quantity

;

6+3-7+9
^

thus(6 + 3—7 + 9) + 3, or 3
6^3 7^9 4,

3 3 3 3
we do not divide the whole unless we divide aZZ its parts.

69. It will be seen ftom (68) that the horizontal line
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wbioh sjBparatei l&e dividend from Hie divisor aasamee the

place of a pair of brackets wlien the dividend oonsisto of

several terms; and, tlierefore. wlien the quantity to be

divided is subtraotive, it will sometimes b^ necessary to

change the ngns, as idready directed (26} ; thus

:

6^13-3 6 + ia—3 ..21 16—a + 9 27-rl6 + 6-9
- H—--^= ^ ; out --. — . M—r-s

*

—

2 2 2*3 3 5
70. BauifPLB 1. Let it be required to divide T98 by 3.

OPBBATIOir.
3)796

SOD

BsPLAiTATioir.—Place the divisor« little to the I

dividend andaepanrtethem byaehprt durve line,

a sthdght liub beuMtfa the diTidend.
dmw

_ 798 700+90+8
Now —= :

* 8
+ 60+6=866 (See

600+190+8 600+180+18 000 160 18— = . ai^^+-*--f"-^tOO
8 8 a 6 t

InstoMi of ffoing through thia long operation it la evident thst-wainay
nrodeM aa folloWa t 8 iiniia into 7 hundfida will go:8 (hundreds) «m«|«<id
leave a remainder 1,which being ofthe order ofhundreds, is equal to 10 teiii;
10 tens and 9 tens make 19 tens,and 8 into 19 goes 6 (tens) times and Mavea
a resaaihder 1, whidfa. being of thia wder of teiM* ia .eqjtaal to 10 tUiits; 10
Units and 8 unitfi make 18 uoits. and,S units into 1b tmita goes jB (UMte)
timfea.'

'
' m . .

. .•.'• ,,..'...-,-- -.t!- tt-jt

ExAMPLi 2. Let it be reqaired to divide 911 lb. 13 oz. 12 dr.

by 4.

OFBaA.TIQir.

lb. OS. dr.

4)917 18 IS

BzfZiAicATioir.—Pladng the dividend and divisorasbiBfon^
we proceed thus : 4 in 9, 8 (hundreds) tlmtia and 1 oirer 1

1

hundred, equal to 10 tens, and 1 t^sh makd 11 1^ ; 4 in 11. $
(teiw)timeaand8overi8tj9n8.eQuialtb'S0units.iknd7u])itia

» « make 87 unHst 4 in 87. times and I over, which is lib.
becauae the 1917 are pounds (63); lib., equal to 16bz. and iSoa.

makeSO oa.. 4 in 98, 7 times and 1 i>ver, wmeh is l oa^^ since the 89 are ««.;
1 OB. Ih equal to 16 drams and 18 drams make 86 drams : 4 in 88, 7 time*.

Oltserve tf^^iny otdar diMed ttf uM**tt^mkal drdar «h the ^NoMMvf

.

ExAM^Li 3. Let it be required to divide 9789 by 26.

OPBRATiOK. ExPLAKATioir.—Placing the dividend and dij^r
86)9789(876 aa before, we say 86 in 9 (thousands) ho times.! 0:in

7S 97 (himdreds). 8 (hundreds) times. We place the 8-^ (hundreds) to the right &f the d^dend SHMliAtultipiv.

U» hagiho divisor 86 by it. get-78 hundiedt Whi^wb «uo-
18f tract ft-om the 97 hundred, and MtiUn iifteiMdnder 10-"^ hnndre<iAi t9 hui^drediR ira efdkd ^ ^^ te<>B> *nd 8
169 tens, make 198 tens; 86 in 198, 7 (tens) times. Multi-
I6p plyipff the 86 by the 7 tens, we gi*t 1S2tens, which, sub-—

'

tradted from 198 tens, leaves a remainder of 16 tens.
19 rem. H tens are Mual to 160 units and 9 units make 1^

Ana. 876il ^n^^ ; 26 in 1w. goes 6 times. and leaves aremainder \9»*"
l!niis 13 should be divided by 8!l.,but sinee 18 doeanot

contain 86, the divldiou taunot be iriflbcted, and W6 oita only iii<ttcale' it,

whioh we do by pl^cii^t ;the 86 unjdrBr the 18. aa is e|g[>U4ned ia (Art. 66).

The complete quotient is therefore 876^1 read 876 and tldrteen-twenty-
aixtha or 876Md IS divided by se.

\
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71. ^roin tlM preoedii^ iUuBtntioii and eatxmjAm iNt

40d](iC9) ibr t^ division of numben, tiiB ftPowinjg^netal

SUtB.

Btcftntdur t0«ft the highea wrOtr of imttt in Hit dhUUndt
pm»4nHHke fdwef ordir$ ntaU tktfmHt mm^er of figuru be
f&undihiHwin ebMain the dhitor; dfoitk tkm flguriM Hiiffar
thiflintflptf ef^quotient; tki$ figure wiU be iff the mom OfHtet

aithat qfifie Idwett UtM in fke partm divUMd.
MuUipty thM dvoUlar by the guotient figure eofoumul^ and $ubtrafit

tkeprpdmfrom tf^ <Uvidendt bein^ caref^toplqfemite&fthie
earn order in the earn vejrtieal cohmn, Medufie tfa remaindtr to
units of the next tower order, and add in the unite of thai i^mi^
found in the dividend: this xoiufumieh anewdiddend.

Proceed in a similar numner until unMt of ^ery order sh^htue
been divided.

BXAMPX#
onmatiom.

I.—mrWe MT65 by T.

"BxrhA-FA noir.—Here we My 7 in 9^ 1 »nd 2 ortr ; in 28
411^(1 ovwr; In 7, 1 and over t in 6, times and 6 bter { in
W.tMidS over. Bmuafth this t we write the divisor 7. to in-
diMte its divHieq. We magr, however, carry on the division

the 2 onitt reduced to tenthi^ *o.> and the quotient be*byeonsidet..

Thtts 9 ilnito. ^ual to 20 tenths. 7 in 20. 2 and 6 over: 6 tenths are equal
to 00 himdM^, 7 in 60. 8 l^mm aad 4 over ; 4hundredths are equid to 40
thousandths,? in 40. 5 and S over ; 5 thousandths are equal to 60 tenths of
thousandths, Ao.

|:q^lpLp 2»-rPiTi4(B U4789 by 12.

oraiUSiQir. |^i,AirA3iQ«.-^Here andn we tev eii^er stop a^ the
12)194789 units and write the renaafaider 1 over the dvisor 12, or we

'^^, teti^ ridttQ(B the 1 unit to tenths, Ac., a* in tbe eeocmd ope-
lOaoi^i^ salifon.

10S99*088^

BZAKPLV 3.—IHyide £1986 14b. 7id. by 9.

OPBPATioir. BxPLAirA.Tio5.—3 in 19. 2 and 1 over; 9 in 18, 2 and
9) iB1986 14 7i over; 9 in 8, and 8 ovw; £8 are equal to 190s. aiid

" ii-" I 14s. make Uls. { 9 in 184 14i, and 8 over ; 8s. are equal
£220 M lH to 98d. and 7d. make lOSd. ; 9 in 108. 11 times and 4 over

;

4d. are equal to 18 larthings aud i fartliiogs make 18 fkrthings ; 9 in 18, 2,

i. e. one idnth of 18 nrthiofs is 9 fluihings, written thus id.

73. In example 3, we are, in reality, required to find one-ninth

of the dividend. Tb^ obvioos meaning is, not that 9 is contained

in £1986 14s. 7|d. £220 14s. Hid. times^ which would be non-
sense, but that £220 14s. 11 Id. is the ninth part of £1986 148.

7id. : so also in all similar qnestions.

Notwithstanding thii, all such examples are reducible to ft

species uf subtraction. TJbna. i« the ftbove esssiplv| ire mi tht
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momtnt oonsidtir the dltiior lo be of the laoie deisominfttlon
M the dltidendi and iMoertftiii how many timei £9 will go into
(1. e., o«n be subtraoted from) £1986. we get, »e a reinlt, 220
tim«i| and a remainder of £6. Then we argue, flrom the prln-
oiplei alreadr eitabliehed, that linoe £9 is contained in £1986
220 timei, with a remainder of £6 ; £220 ii oonUined in £1986
8 timet, with a remainder of£6 ; that ii, that the ninth part of
£1886 li £220, with a remainder £6. Next reducing this £6 to
BhillinM, and adding in the 14i., we obtain a total of 134i.. and
we find that 9i. ia contained in 134i. U timei, with a remainder
of 8i., whence we conclude that 14s. is contained in 184s. 9 times,
with a remainier of 8s., that is, that the ninth part of 184s. i|i

14s, with a remainder of 8s., or that the ninth part of£1986 14s.
is £220 14s., with 8s. still undivided, &c.

BzAMPLi 4.—Divide 9T8964 by 8429.

.^P^'i^vioi^' BxPXJLVATZOir.—8489 into 9788 (the imaUeet num-
84ll9)97896«(a8HSfilt ber of flguret that will oontian the diTlMr)joeia

68B8 '***
times, we therefore put! in the quotient. Multi-
plying SIM Inr S,we get 685^ which we lubtraelfrom i

0789 1 end obtain as remainder 8981, which we reduce \
to the next lower ordek (tena) and add in the 6 tern,

8M9 inti^ 89816 goesStimea. we therefore plaoe 8
in the quotient, llultiplying 8489 by 8 we gettTtta,
whloh we Bubtraot from 89618, and obtain 1884 aa a
renudnder. Eeduoing to anlto and addingin the 4
or what amounts to tne lame thing, brinnng down

_ , ^ the 4 and writing it after the 1884 we get iBMi t and
8189 into 18844goea 6 timea, with a remainder 1899, under which we write
the diriior 8489.

78. When the dividend is an abstract number, it is evident
that brihging down the next figure and writing it to the right of
the remainder, is the same in efilBct as reducing the remainder
to the next lower denomination and adding in the units of that
order found in the dividend. Thus, in the last example, bring-
ing down the 6 and writing it directly to the right of the first

remainder, 2931, makes the next partial dividend 29316, which
is the same as reducing the 2931 to the next lower order and
adding to the result the 6 of that order found in the dividend.
BzAMPUB 6.—Divide 6421284 by 642.

BxPLAirATXOV.—<M8jgoe8 onoeinto8IB, and leave!* no
remainder. Bringing down the next digit of the divi.

dend gives no digit in the quotient, in whloh, therefore,
-——

—

we put a dpher after ttie 1. The next digit of the divi*
1884 dend. in the same way, givea no digit in the quotient, in
1884 whidbi, oonsequently, we put another dnher, and, for

similar reasons, another in oringingdown the next; but
the next digit makes the quantity brought down 1984^ which oontaina the
divisor twioe, and gives no remaindert—we put 8 in;the quotient.

NoTi.—4^<r th9 first qitaHent figurt u abtaintdf fbr •ach

figun ofthi dividend tohich ii brought down, either a eignificant

/Igwre, or e cipher^ mM$t be put m the quotient.

88818
87488

18844
17148

1689

OnSATIOBT.
64»'84n884(10008

648

!*'
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e m»jr oontinue the diviikw, addliif74. Wh< there ii m renududer.
deou£&' oe to the quotient, aa fii

nxku. % 6.—DiTide t9684t bj 847, and the refuU bj 7334.
OTBBATJlOy.

ran *

898, fto.

7884)M0'l«nM(0'lS9960, Ac.
728*4

216-79
iM-as

72'117
68*106

7-0111
6'6106

*600S6
•48404

66626
66106

1480, Ac.

75» When the divisor is lar^fe, the pupil will find assistance in

determining the quotient figure, by finding how many times the
first figai'e of the divisor is contahied in the first figure, or. if

neoessary, the first ttoo figures of the divider'^. Thif will give
pretty nearly the fight figure. Some allowance, must, however,
be made for carrying from the product of the other figures of the
divisor, to the product of the first into the quotient figure. After
multiplying the divisor by the quotient figure, if the prodtict is

greater than the corresponding partial dividend, this shows
the quotient was taken too great, and must be diminished. If

the remainder, after aubtraonnn. ia _
quotient was taken too small, and must be increased.

L%iA* than the divisor, ike



lod t)WUAOl^. tfimCft»nt

ltt)S79
858

ewt. qn. lb. o>. ewt. qr. lb. os. dr.

8 M 9( a 18

. inowt.

^'m

91^ an.
16= lbs. in qr.

m
USQssIbl.
1»

774

186
,
16s 01. in lb.

788
186

aOQ8as<».
188

719
846

L e., the 18»ih part of 878 emi..
it 8 owWwith » ramainder or
81owt. This 81 owt. we redaoe
to quarten by multiplyineby
4 and adding in the 8 qTa.7rhe
188th iMTt of 87 qr«. la equal
to qr. and we therefore pboe
a in the quarters* place of

.

the quotient. We next re-

duce qm. to lbs. by multiply-
inc by 86 and ad^ug in the
1411m. of the dividend. We
thus obtain 8188 lbs., of which
the 189th part is 18 lb., with
an undiyiaed remainder of
186 lbs. Bedudns 186 lbs. to
01., and adding in the 8 os.,

we obtain 8009 os.. of which
the 189th part is 16 oi.. with
an undivioed remainder of 74
01. Seducing the 74 os. to
dram^ we obtain 1184 drams,
of which the 189th part is 8
drams, with an undifidtMl re-
mainder of 88 dnuns, under
which we place the divisor
189 to indicate its division.
Thus we find the total quo-
tient to be 8 owt. qr. 18 lb.

Vloi.9^sy^dn.

74
18: : drams in os.

74

1184
1U8

drams.

88 remainder.

76. The general principles on wUoh the operations in

di^ioQ depend are :—
Xst The Qiipfient lurisii^g from t3ie division of the whole

cHiri4end hj tne diYilor, is eii|U8l to the suoi of t^.qii^^nts
anang iiroai the dtvisidn of the bbvsniI parts of the idi?i-

dend h7 t^ divisor. (6^)
Sud* The ^ivisor and ^Qtient are tl^ fMon <^f thedi-

ii4. Tltepiri8diWt0f^4iviiw,byihe.ei|i^^
ifiequai to Ihe sum of tiie:piiodiiet8 of^ di^iaor ihy ih(8

se^F8^ piMPtf «r tlM qii«ttent. (^)

de
by

an<

it,

OM
thi

mi
in

tal

of

nai

to

S

vida

ifU
Th

obtai

an«^i
in»«i



latnderw
irerednoe
plytaffby
\m.l!bB
I. !• equal
tlpropuoe
plaM of

.

next re-
multiply-
ig in tne
end. We
, of which
I lb., with
linder of
S6 lbs. to
the 9 ot.,

of which
I o»., with
uderof74
74 01. to
M dnmi,
partiat

ivided re-

Dt, under
A diviaor
I dirifion.

total quo-
qr. 16 lb.

'nm.'} JUVBIOit. 109

;ions in

B whole

W^a* HawFaaamr tiiMf lli»<iftw» teeoaijainid
dend, and thtis a ptft ot ttte quMifi.1 Im kmmi tlw

I

by thii part is taken ftrom the mvidMia. altotrAur W
mBMdna nadifidedt ttummma* of fh» rwpifciiit^diiWyi ia talwfc and
another part of the quotient ia ftmnd, and the pvomot «t tlM dMaor, hgr
it, is taken awaar flrom what beft»»reiBaln«di aiid thus-the opff^pn wro-
oeeds tiU the wkoU of the divideiid ik^SmB^^Wmi'ma/H^
than the OMtor.

77. We begin at the left-hand side, beoauae what re-

mains of the lusher denomination may still give a quotient

in a lower; and the question is, how often ue divisor will

go into the dividend—its di£ferent denominations being
taken in any convenient way. We cannot know how many^
of the higher we shall hartf to add to the lower denomina-

nations, unless we begin with the higher.

PBOdy 0» DIVISION.

to 1h9 product add the rvmknatir^ \f any; the remit dUntld be

equal to the dividend. (66)

BzAiCPUi a.—Divide £6981 ISl. 4d. by W,
*' a. d. £ a. dl jibooi.

TWQ^rn 4 ( 8 r € £ s. d.

-— 10

J
1^

fi B68118 4B«»ak>4iliXfMiisdi«fAnid.

8800 . :?;:^'5t ,

SHoOnd ItwtEOD.-'Svbtract the remaHSiettf if aaftf'^*!^*^^
videndt divide the dMdendf M«r dimimAedt ^^ quotient i and

if the retuU i$ equal to the given dtviior, the work i» right.

This is merely doing the same work by a difAirent method.

tmsD It'iTHOD.—Cduf the ninee out of the diMMrand MotieAti

ana' thumply the remaindere together; addf 1& mHir produei thi

remttMer, if any, itfter division, and tm tiU^ tikm otttt af thie

sums the remaiiultr thu$ vMmod tkould^bi^qual 4|iM rmMimier
obtained by easting the ninee out qf the dividend.

^ncethe diTiaorand quotient answer totlM midtipltor andmidtipHcaod,
anSth^ dividend to the product, it It evi&nt'th^lAofHMeilMo^^
faajron8the Si'wiU apply to the proof of dir^imjw vett aa toIM of miiU

81 8 4*-

la

81118 4'

f
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^ th$ dMwr into totik qitoHtni figure togtthtr f and if the turn U
«gtial to the dividtndf the toork it right,

Thli mode of nraofdtpmidi upon the mrlndple that the wftole qfa ffnan*
HtifieatnaHolhseHmfifattiUparU.

BxAMPM 9.—Diyide 147856 by 91,

97)11/7866(1684
97*

606
466*

194*

886*

15*

147886

NoTB.—The Mterisks shew the Unei to be added.

BzBttoiBi 18.

(1) (2) (3)
12)876967 7)891023 9)763467

\

8)66432-978

73080ff 127289

$ Ota. $ ots.

9)6789*60 11)4298-76

848281

£ 8. d.

4)19i 6 4

8179-12226

(8)
wks.
9)69

ds. hrs. min.
4 19 30

$764-40 $390-79^ 4 16 7

9. Divide 798966 by 6423.

10. Divide £176 14b. 6d. by 12.

11. Divide 66789 by 741.

12. Divide 6786168 by 7894.

13. Divide £4728 16s. 2d. by 317.

14. Divide $97896*64 by 429.

16. Divide 970763 by 6.

16. Divide 71234 by 9.

17. Divide 977676 by 47600.

18. Divide 7211 lbs. 6 ob. 4 drs. 2 scr.

Jin». 14 lbs. 7

19. Divide £167 168. 7d. by 487.

20. Divide 7867674 by 9712.

21. Divide 422 m. 3 far. 38 rda. br 37.

7 6 4 60

Jtfu, 124Hif

.

Jim. £14 14b. 6id.

-tfn». 76H!.
jSm. 8694fU-

JifU, £14 188. 4^iVd.
Jiru. $228*19fi|.

jins, 161793-8333+.

.^fM. 7914f
Jine.

13 grs. by 498,

OB. 6 dr. scr. 12m S'-

Jins, 68. 6)d. ^V-
.-tfn».810^iV

Ant. Urn. 3fUr. 14rds,



4bct* II*

faqtum-

IB

222S6

I

hrs. min.
19 30

4 60

14b. 6id.

. 869fISf.

18. 4^iVd.

28a9|ii.

8333+.

. t914f

1. 20|W«.

12H1 gr.

Bid. A^.
l.SlO^iV

14 rds,

Abtb. 78-88.] DIVISION. HI

QBNBEAL PRINCIPLES.

70. If ft given diyiior li contained in * giren dividend * certain

number of times, the feme diriior will oe contained in domble

tliat dividend twice as many times ; in three times that dividend
thriee as'manj times, ^e, jBrenoe,

^
When the divisor remains the same, multipWing the

dividend by any nnmber has the effect m multiplying the

quotient by the same number.
Thiu9-r8= 8i9X2orl844= QB:8X2,ex6or4IH-8s=16= 8X6»Ae.

80. Ifa given divisor is contained in a given dividend a certain

number of times, the same divisor will m contained in Aa(^ that
dividend hi^f as many times ; in oiU'third of that dividend one-

third as many times, ^c. Hence,

When the divisor remains the same, dividing the dividend

by any number, has the effect of dividing the quotient by
the same number.
Thua48-f8= ie; V^ or 84^= 8 =s^: ^-fSore-hSBSssJ^te.

81. Ifa given divisor is contained in a given dividend a certain

number of times, Aa(^ that divisor will be contained in the same
dividend twice as many times, one'third of that divisor thriee as
many times, Ao. Hence,

When the dividend remams the same, dividing the divi-

sor by any number has the effect of multiplying the

quotient by that number.
Thus 4B-fe=«: 48-^1 or 48-^8=18=8X8 : 4B-f& or 48-8= 84=: 8X8, Ao.

83. If a given divisor is contained in a given dividend a certain

number of times, twice that divisor will be contained in the same
dividend only hoi/ as many times, three times that divisor only
one^hird as many times, ko. Hence,

When the dividend remains the same^ multiplying the

divisor by any number has the effect ofdividing the quotient

by the same number.
Thus48-f8= 84: 46-f-twloe8or4B-r4^18= half of 84.

484«ight timeB 8 or 48-^16= 8= ono'eighth of 84^ Ac
88. Ifa given divisor is contained in a given dividend a certain

number of times, tvrice that divisor is containod in t%eice thait

dividend the same number of times ; thrice that divisor in thriee

that dividend the same number of times, ftc. Hence,

When the divisor and dividend are both multiplied by
the same number, the quotient will remain unchanged.
Thus 18-r4=S; 24 or twice 18-r8 or twice 4=8; 1% or thrice 8H-S((

cr thrice 8= 3,00,
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84. iragiTendiTiipittmtpip^UiiliffiidiTidend ft certain

number of tinei, haff tluit diTlsor i| coptiOned in W that

diyf^end mfA^mSmr dPmu^ m-mHuitiit aymkm om.
mttflitaYide^lS^isiJe taiStkberdftitt^^l^t m^^i
WHen ihe di?i8or and di^df^d ay; bo4.di^^ 1t^^

8Mn« munbfc, tiict quoti^pt i^ i^nrnd ttnohaDgea*

VhiiMI^^«»fttlloi^l|Mlfpf4i4-U;oflMi)fofMBtfb*«^

TO DIYIDB BY A Odit^OMtV IfVltiJ^li

Men ^iTrSwIr^ in<o^ ^^f 4nio<%; Jwdflr t. ciariSp on fiSTofi

tJu/actortareuaed, 3%e lotlottptM loOr
. . .

MuUiply each rmadnder byW th^ prieedkig 4iMmi tMm

role for finding the true remainder may betmii^ ei^rfttiw J^^ ^,

pit <^ |i^«r rMia«nibr bv the pkMt^t^MJd Mbr

n8lbs.bjY^.iiZAMPLI.—>]

zym
-1

tilfeiM&aiii at I'tL

2bdMibainders:)iX8 ^ 9:U^

8rd MnMtb)d«rs«X4X^ flp

ti|MnBiidnd«r, VOclbk iteft9]^g.

^dhidiiiglqr^tlM flMior&of »iiiimllnr«iUsit»th»Mlw VMtitatM

Of 8 lb«. eMkLuid teAves» remaii&di^oTl Iblt^UVNSilsMft liyji^

of72 lot. «Mb, ndleftvuB » reniftluder IL w>uvu« ». vyMi-OKW y* "^.^^
pwoela. Henoe the roMon of the rule ibr tindinStieiiuft fttindl^

BznidnOB 19.

I. pivide,9W6tor

4. tJiYl^eM ITbI. 6d. bjr H-
5. DiTide Jgr40 l3s. 4^. b^ &.
f,. HiiMdli £ftl9 l^i. 4d. bi i».

I. DiT^ae, -16^83 by Ut (=Y)^ ?>{3)

Mt

*fww •nr|p» ^r VM* *« «^ T* *• » fil

4nf, 83 lb9. 8 01!. 9 dwt. Of( gra,



Abti. 84-87.] DIVISION. 113

88. When both the divisor and the dividend are deno-
minate numbers

—

BULL
Rtduee both tht divUor and th* dividend to the hwttt denomi*

nation edniaimd in tithtr^ and then proceed ae in Art. 71.

&ZAMPLI l.**Diyide £37 68. 9id. by 38. 6id.

I. d. £ I. d.
8 6^ 87 6 9i
IS

170flyrtbingi.

80

Hi
18

8848
4

170)80797(210^^ titn«i.

840
J)') ,.

178
170

87 %-

37. tn the above and all similar questions tre are required |o
find what fraction the divisor is of the dividend ; or, in otker

words, how often the divisor is contained in, or can be snbtraol-

ed from, the dividend, and the quotient must necessarily, be an
ofrf^roc^ number.

BzAMPLl 2.—Divide 729 cwt 3 qrs. 16 lb. by Sqrs. 9 lb. 7 of.

an. lbs. on.

8 9 7
85

84
16

owt. ars. lbs.qn
789 8
4

8919
8S

16

811
84

18S10I.

14611
8888

78991
16

487946
78991

1861)1167866 0B.(864A'(fr timet

8705
8106

',888-
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1. DiTide £8968 ISs. 7|d. hj X491 121. 0|d. iM«. I«|fff9f
2. Diride 1027 m. 1 fhr. Grds. bj 17 m. 5 far. 27 rds. ^n«. 58.

8. Diride £l7l la. lOfd. bj £07 Oi. 7id. Jn», 3.

4. Divide 9lb. oi. 8 dNrti. 19 ffrt. lay 5 dirte. 9 gm. ^liM. 43».

0. Divide 2866 acres 8 roods SQrds. by 91 acres 6 rds. Jn»> 96.

88. When the dividend alone oontuns decimal places,

the preceding roles are sufficient ', but when the divisor

contains decimals, it becomes necessary to prepare the

quantities for division according to Uie following

—

BULl.

Remove the decimal point d$ many places to the right in both the

diindend and the dioUor, at there are decimals in the dtoitOTf and
turn proceed as in Art. 11, i

ShlB is simply multiplying botli dividend and divisor by the \

glUne number, and therefore (4rt.83) does not afibct the quotient.

Onius removing the decimal pdlnt one place to the right, in both
dl#ideftd and divisor, is equivalent tb nfultiplyilLg each by 10

;

twb places, the same «s iuiiltiplying ^iich by 100 { three places,
VyiOdO, 4c. .

BitAMPLi l.^Divid^ 67-6 by '0009

lIultiDliing each by 10000, or, in other words, remoVlti* the deelibal

oiTifor,) gives ni 8760004-0, ftnd this (Art. f») most give the same quonent
1 87*«-r'0000, therefore

Sre-r '0009 sa 876000 -^ a 9788iraS, Ac.

BzAMPLi 2.—Divide '06 by 8-934.

*06-£-8-934=s60'4-8934.

8984)60*000(0'60iB7.^.
58*604

6*8860
6*2588

1482 . ;

ttfomoving the decimal point three plices to the right, in each, we get
604-8084 and we then proceed thus : SOS* ttld 60 (unitB) . (units) times

;

set down with the dedmal point after it {^9M into 6(R> (tenths). times

:

into 6000 (hundredths), 9 times ; into 60000< (IhiiiUliiilths). 6 (thousandths}
times,fto.

EiEAHPLB 3.—Prepare 93*004 -f- '01)00069 for division.
wtfns. 93-004 -h/000(M^60s 93004000O'-r 69*

Bxi&otsll 21«
1. 43 -^ -0006947= 430000000 -^ 6941
2. 9378*92 •7-9*7891= 93789200 -t.97fldl.

3. 4*96723 -f 23*934= 4967*23 <i-'23984.
4. •793-f--49=:79*3-i-49.



'^m.

,
we get
times i

I times:
idths)

69.

Amn. M-MO

6. •001 -f-

6. Divide

1, Divide
8. Divide
9. Divide

10. Divide
11. Divide

onnsioH.

674*937=:1 -4-674839.
47A5» by 4'ft.

76e-98 by 76*73612.

47*6782975 by 26*175.

1 by 7*6345.

76*347 by 0*3829.

0002 by 000000008

lt»

«Ait. 9*8<

Jnt. 1*81

dAM. 0*13C

Jm. 196*77(

«ln«. 2(

CONTRACTIONS IN DIVISION.

89. To divide by 10, 100, 1000, &o.
^

Remove the decimal point as many placet to the 10 in th^Hn-
dend as there ar4 Oe in the divieor. '

80. To divide by 25. c

Mult^ly by ^ and divide by 100.

Beeeon 96« Xi^,

91. To divide by 15, 35, 45, or 55.

])o$tble the dividend^ and divide the product by 30, 70,

as the case may be.

&BABOV.^Thi»method is fimply doabUug both the iUvIior
We ikittst thentfore tUvlde the remftinder, if any, byS,fi
mainder.

92. To divide by 125.

HfutHply the dividend by 8^ and divide the product by^^/^.

or llOj

BBA80F.--This oontraotion is multiirtyiiit both the dividend i

by 8. For the trtte remainder, therefore, we mwlt divide tlie rempliMter» if
any, by 8.

^
88. To divide by 75, 176, 225, or 275.

Multiply the dividend by 4, and divide the product by ^0, 700,
j

900, or 1 100, 08 the can nUty be.

Sbabov.—76= 2^fi, 176= 2^A, fte. Forthe true remainder, divide the
remainder, if any thus found, by 4.

84. When there are many decimalB in the divideid tnd
but few are required in the quotient, we may abbleviate

the division by the following

—

BUM. %'

Proceed at in Art. 71 tUl the decimal paint is placed

^ttotiintf and thm cutqfadi^ to the right hand ofthedivUkirj

each neto dig^ Qf the mtotimt; remanberifU[ tocdrry vriatt

fMve been wtained by ttie multiplication of the digit n»gh*

unity if thie muUifiieation would hms prsdiassd ^sssn wm
Urn wan 15 ; 2 t/mpre ^Im» 16, oMlJeit <tefi 25| Jke,
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%^. m.—Divide 7$4'33t386 bj 61*347.

Onii.Jjf^ Mttkod. OontrMted Method.
|lM7)7Ml87-880fl2296

«1M7

UOM
12180

1817
ltU9r^

690
BBS

86

7*

i-as

r7BB

fll8«7)7fi48S7'M6(18'<96

140W7'
12MB* -

18178-
12269'

BBoT
B681-

868'

14-0780 16-

ingM the denomlnationi of the quotient beoome small, their pr-

the lower deuomin»tion of the divisorbeoome inoonsider»Ue, and
looted, and connequently, the portions of the dividend firom

would hate been Bubtraoted. what should have been carried
flrom fhijpnltiplioatiou of the digit neglected—since it belongu to a higher
dfluomainon fium what is neglected—must still be retained.

EnBOisi 22.

1. T1M( Ontario. Simcoe, and Huron Railway is 95 miles in

length, i&d cost $3300000. What was the cost per mile 7

a. ^p Rideau Ganal is 126 miles in length, and cost $3860000.
WhaiHiui the average cost ]>> e mile 7

8. Tbe distance of the earth from the sun is 952*70400 miles

;

how long Wbuld it take a cannon ball, going at the rate of

38800 miles per day, to reach the sun ?

4b The national debt of France is 1145012096 dollars, and
the nilbber of inhabitants is 35781628 ; what is the amount of

indeblpdness of each individual 7

5. the national debt of Great Britain is 3764112127 dollars,

and tiie number of inhabitants is 27475271 ; what is the amount
of in^btedness of each individual 7

6. What is the ninth part of $972 7

7. WhaX is each man's part, if $972 be divide > m*: Uly amonor
108ililen7

8. Divide a legacy of $8526 equally bet\Vc.^ ^^^4 persons.

9. Divide 340480 ounces of bread equally between 792 per-

80IUI.

!0. A cubic foot of distilled water weighs 1000 ounces ; what
\i-h the weight of one cubic inch 7

'Jl^. .1, WW' ay Sabbath days' journeys (each 1155 yards)' in
'^:-i K > is^i lay's journey, which was equal to 33 mUes and 2

fttfltt'iA £ugli8h7
Jt'i* o.i^'w many pounds of butter, 19 cents per lb., would pnr-

«%se a ccw, the price of which is $47 50 7

13, Divide 978*634 by 96-34762,
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14. Di.id« 739 buih. I pk. 1 gal. 1 qt. 1 pi. bj 397.

15. Dh IJo 179 owt. 3 qr. 4 lb. 16 os. by lb. 7 os. 8 dri.

16. The ciroumfnrenoe of the eftrth !• about 35000 railat : if a
TeMel Mua 03 m. 4 ftir. 7 rds. a daj, bow long iriU It rtqaire to
•ail round the earth 7

QUESTIONS TO BB ANSWERED BY THE PUPIL.

Non.—Z%« numlwt c^Ur th* «iM«eMm« r^er to the artiele -f iA«
tMtUm,
1. Wtaatitdiyidon? (88)
t. Wh»l is the dlTlaor r (M)
8. What is thedlTidendPjeO)
4. What i* the quotient t what U the derivation (tfthe word ' quntleot' (81)

6. Explain when the quotient will be equal to unity, and when giwttwr or
IMM than unitf. (N)

8. Under what oiretunetancee doei a remainder ariae in divliion ? (8f

7. What ie the denomtaution of the remainder ? (88)
8. Why ou it never be m great m the diviaor P (88)

9. Wlwt is the oortenondenee between the minuend end the ^uMnh in

in eubtraotion end the diviior and th« dividend in division ? (M)
10. What may we consider as the flwtors of the dividend? (8B)

11. How manyways have we of eipressimtr the division of one quantity '

another? what are they? (88)
18. When a quantity oonsisting of several tonus, oonneeted l^tfae sin

is to be divided oy any number, how may thework be pernnMd? (^

18. When a quantity oonsisttng of sevand tc nms, oonneeted by ihia altna -f

or—, contained within brackets, is to b< divided, what mwlbedoae
upon removing the brackets ? (88)

14. Give the general rule fbr division. (71)
15. In the question ** Divide 11 m. 7 fUr. 90 per. 3 yds. by 979." eariain what

is really required. (79) Show that all such questions are riindbleto
a species orsubtraction. (79)

18. In dividing abstract numbers, explain what bringing dowa the nasi
figure ofthe dividend \b equivalent to. (78)

17. When there is a remainder, how is it to be w Htteu ? (71. BiQPipto 1) .

18. What are the three general principles upon widoh the opwraMoM of
division depend? (78)

10. Why do we oegin dividing at the left-hand side ? (77)
ao. How may divirion be proved? (78)

91. The divisor remaining unchanged, what effect has mnll||plyiiig tha
^vidend by any number? (79)

22. The divisor remaining unchanged,what effeot Ium dividing tha dirideiia
hr any number ? (80)

98. The dividend remaining unchanged,what eflleot has dividing the divisor
Terr any number ? (81)

9*. Tne dividend remaining unchanged, what effect has multiplying tha
divisor bsr any aiunber? (89)

96. What is the effect upon the quotient when the divisor and tiie dtvidcnd
are both multiplied by the same number ? (88)

98. What is the eflect upon the quotient when the divisorand the dividapd
are both divided by the same number? (84)

97. How do we divide by a composite number ? (85)
98. When we divide bythe divisors ofa composite divtaor,how dowebbliia

the correct remainder ? (85)
99. When the divisor is separated into only two factors, how may the hila

for obtaining the correct remainder be worded? (86)
SO. When the divlBorand the dividend are both denominate numbenuwhat

istlMrule? (88)
81. When me denominate number is divided by another, what kisd<^a

numbw muil the quotient always be ? (87)

i.i.)«»|iBi<W*W'J^W 5<,if»»,'y,«i(«v,<(^4^»iiaj»<»H«W«
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82. In4;he quertion " Divide 87 Ib.»oE. 16 dr.lqr 1 lb. 9 os. 11 dr.," what are
weinntdil^requIiMtpdo? (fft) _-

88. When the ditisor oontAiiMr deeimMfl, how do wi) plroceod f (88) upon
what prinoiplflLdb we da thiif (88)

8#. How do we diyide hj 1. followed by any number iot Ot 1,(89'X
86. How do we oontraofthe workwhen divicunis by 26 ? How by 18, 86^ 46,

or66? (00.91)
86. How do we divide by 126 ? How by 76, 176. 826. or 276 P (92, 93)
87. How do we abbreviate the work when there are many deeimals in the

dividand and but few are required in the quotientt (9#)

EzxBOiSi 23.

MISCELLANEOUS EXERCISE.
(^On preceding ruUi.)

1. Multiply 789643 by 999998.
2. Bead the following numbers : 67813420'02103Q046,

72000000-OOC 000072, 1001000lOO'OOlOOOOOlOOOOOOl.
3. Express 709, 4376, 9999, 86004, and 3947696 in Roman

numerals.
4. Multiply 749 lb. 10 oz. avoirdupois by 72.

5. What is the price of 17 pairs of gloves at 4s. 7|d per pair ?

6. Th^ planet Neptune is 2860 millions of miles from the sun
\

how long would it take a locomotive to travel from the sun to,

Neptune, at the rate of 30 miles an hour 7

7. Reduce £729 17s. 6id. to dollars and cents.

8. From $10000 subtract $9376*23.
9. Write down five hundred and twenty billions, six millions,

two tbonsand and forty-three, and five thousand and sixteen

trillionOis.

10. Reduce 7964327 inches to acres, roods, Ac.
11. iidd together the following quantities: $729*43, $16*70,

$976*8L $9987*17, $429*00, $129*19.

12. Mtiltiply 6 weeks 4 days 3 hours 17 minutes by 4^9.

13. Take the number 741, and, by removing the decimal point

:

(1) multiply it by 1000000 ; (2) divide it by lOOOO'^
; (8) make

it millions
; (4) make it billionths

; (6) make it trillionths

;

(6) make it hundredths of thousandths
; (7) make it tei^ths.

14. Multiply 78*96 by *00042.

16. How many hogsheads of sugar, each containing 13 cwt.
2 qrs. 14 lbs., may be put on board a ship of 324 tons burden ?

16. A farmer's yearly income was 9237 dollars. He paid for

repairing his house 136 dollars, for hired help on his farm 4
times as much lacking 96 dollars, and f6r other expenses 1902
dollars ; how much does he save yearly ?

17. How many suits of clothes can be made from a piece of
cloth containing 39 yds. 2 qrs. 3 nls. ; each suit requilring 3 yds.

Iqr. 2nls.?
IR. There is a farm consisting of 732 acres ; 26 acres of wb'cb.

is planted with corn and pota/toes; 197 acres sown witb rye
;

166 with oats; 97 with wheat; 199 is pastured; ^nd the re-

inaioder is meadow. How many acres of meoidow ?
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19. Bought 96 acres 3 roods It pwohes pf land| for which I
pay $7764 ; what did I pay for it p«r perch?

20. A ladv, having 312 doUfyrs, paid for a boimet 20 dollars,-

for a shawl 76 dollars, for a sill^ dress 97 dollars, ^4 for some
delaines 83 dollars; hpw much had she remaining?

21. AsUTersmithreceiTedsaib. 8 oz. 14dwt. 16gr8. of silver

to make 12 tankards ; what would the weight ofeiaoh tankard be ?

22. 1 bought four ^Ids ; in the first tl]^er? were 6 acres 3 rds.

12 perches ; in the 8econ.d» 7 acrep 2 roods ; in tl^e third, 9 acres
and 13 perches ; in the fourth, 5 acres 2 roods 36 perches. How
much in all ?

23. A merchant expended 294 dollars for broadcloth, consist-

ing ^f three different kinds; the first at 5 dollars a yard ; the

second at 7 dollars ; and the third at 9 dollars a yar^. He had
as maiyr yards of one kind as of another—how many yards of
each kind did he buy?

24. A silversmith made three dozen spoons, weighing 6 lb.

9 oz. 8 dwt. ; a tea-pot, weighing 3 lb. 2 oz. 16 dwt. 16 grs.

;

t^o pair of silver candlesticks, weighing 4 lb. 6 pz. 17 dwt. ; a
dozen siiver forks, weighin|^ 1 lb. 8 oJs. 19 dwt. 22 grs. ; what
was the weight of all the articles?

25. Reduce £972 lis. Hid. to d(41ars and cents.

26. Reduce 179 lbs. 3 oz. 3 dr. I scir. 14 gr8. tp grains.

27. There is a house 56 feet long, ^nd each pf t)ie two sides of

thp xppf is 25 feet wi^e ; how map^y 9)bipi;leB will it tinke to cover

it, if it require 6 shingles to cover a kqiiare fpot ?

28. A merchant bought 4 bales of cotton ; the first contained

6 cwt. 2 qr. 11 lb. ; the second, 5 cwt. 3 qr. 16 lb. ; the third,

8 cwt. qr. 7 lb. ; the fourth, 3 cwt. 1 qr. 17 lb. He Bojfi. the

Whole at 15 c^nts a pound ; what did it amount to?

29. A merchant has 29 bales of cotton cloth, eistch b4l6 con-

taining 57 yards ; what is the value of the whole at 15 «eiit8 a
yard,?

30. A man willed an estate of $370129 to his two ^Iflren
and wife, as follows : to his son, $139468; to his danghter,

$98579 ; and to his wife the remainder. How much did he will

to Ills wife?
31. Divide £1694 16s. OJid. by £9 19s. Hid.
32. Reduce £19 19s. l^Sd. to dollars and! cents.

33. A merchant having purchased 12 cwt. of sugar, sold at

one time 3 cwt. 2 qrs. 11 lb., and at another lime he sold 4 cwt.
1 qr. 15 lb. ; what is the remainder worth, eft 15 cei^ts per pound?

34. Bought 4.cheats oif hyson tea; the weight pf the first was
2 cwt. qr. 17 lb. ; the second 3 cwt. 2 qrs. 15 lb. ; the third,

2 cwt. 1 qr. 20 lb. ; the fourth, 5 cwt. 3 qr. 17 lb.; what is the
value of the whole at 37} cents a pound?

35. Express 100200300709 in Roman numerals.
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36. Divide 43-2 by 76-8437.

37. Divide 123-4 by 000000066.

38. From $2789-27 take 17 times $63*29.

39. Add together $278-43, $417-16, $11-27, $2110-40, $723-15,

and £29 68. Hid. and divide the sum by 173.

40. In 1857 the total number of volumes in the Common School
and other Public Libraries of Canada West was estimated at

491544 and the number of libraries at 2076. How many volumes
were there upon an average to each library?

SECTION III.

Pboperties of Numbers, Prime Numbers, Measures,
(Greatest Common Measure, Least Oommon
Multiple, Scales op Notation, and Applica-
tion OP THE Fundamental Rules to Different
Scales. Duodecimals.

1. A divisor, or measure of a number, is a number
which will divide it exactly ; that is, leaving no remainder.

2. A multiple of a number is a number of which the

given number is a divisor.

^. An int^er, or integral number, is a whole number.

4. Integers are either jprime or composite^ odd or even,

t.
An Even Number is that of which 2 is a divisor.

I An Odd Number is that of which 2 is not a^divisor.

% A ,Prime Number is one which has no integral divisor

qcmpt unity and itself, thus 2, 3, 5, 7, 11, 13, 17, 19, 23,

2i^;M&o., are primes.

$, A Composite Number is a number which is not prime

;

or is a number which has other integral dimoiB besides

unity and itself, thus 4, 6, 9, 10, 12, 14, 15, 16, 21, &c.,

fffe composite numbers.

9. The Factors of a number are those numbers which,

when multiplied togeiker^ j^roduce or make it.

10. Factors are sometimes called measures, submultiples,

or aliquot parts.

I
lir A Common Measure of two or more numbers, is a

iiumber which will divide each of them without a remain-

der ; thus 7 is a common measure of l4, 35, and 63.

12. Two or. more numbers are prime to one another

when they have no common divisor except unity ; thus, 9
and 14 are " prime to each other,"
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Henoe all prime numbers are prime to each other ; but oompodte niuii-

ben may or may not be prime to one anothor.

18. Oommensurable Numbers are those wliioh baye

some common divisor.

Thus 66 and 8S are oommenrarable. the common diviaor being 11.

14. Incommensurable Numbers are those which are

prime to one another.

Thus 66 and 34 are incommensurable.

16. A Square Number is one which is composed of two
equal factors.

Thus 26=6X5 is a square number: so also 64=8X8, &o.

16. A Cube Number is one which is composed of three

equal factors.

Thus 848=7X7X7 is a cube number: so also 27^=8X8X8. Ac.

17. A Perfect Number is one which is exactly equal to

the sum of all its divisors.

Thus. 6=1+2+8 is a perfect number ; so also 28=1+2+^7+14 is a per-
fect number.

All the numbers known to which this property really belongs, are the
eight following: 6; 28; 496; 8128; 8866^86; 8589669066; 137488601888;
and 2306848008189962128.

NoTB.—All perfect numbers terminate with 6^ or 28.

18. Amicable Numbers are such pairs of integers that

each of them is exactly equal to the sum of all the divisors

of the other.

Thus, 220 and 284 are amicable ; for, 220=1+2+4+71+140, which areiU
the divisors of 284, and284=1+2+6+11+4+10+22+20+44+66+110, whidl
are all divisors of 220.

Other amicable numbers are 17296 and'18416 ; also 9S68688 and 9487066.

19. By the term jproperties of nvmhersj is meant those

qualities or elements which are inseparable from them.

Some of the most important properties of numbers are the

following

:

I: The sum of two or more even numbers is an even
number.

II. The difference of two even numbers is an even num-
ber.

III. The sum or difference of two odd numbers is an
even number. >

IV. The sum of three, five, seven, &c., odd nymbers, is

m Qdd number, «

:ms.
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y. The sum of two, four, si^ eigh^ &?•> q44 ilimK)iN9jrs,

19 ftn, ey^p number.

YI. The sum or difference of an evemvud .&n odd nw*
ber, is an odd number.

VXI. The product of two even number^, or (^ an even

and an odd number, is an even numbfor*

VIII. If an even number.be divisible by an odd num-
ber, thejquotient will be an even number.

IX. The product of any number of factors wiU be even

if one of the factors be even.

Kf An odd number is not divisible 1^ auy eyem number.

Xt. The product of any number of ractorp is odd if they

mre all odd.

XXX. If an odd number divide an even number, it will

idso divide half of it.

XIII. Any number that measures two others must like-

wise measure their mm, their difference, and their^^<ii^i<c^.

ThvM» if 6 ftoes iato 94 fpur time*, tm^ into 18 tbroe iinus, it ii^igo into
S44'1B or 42^tliree plus ft^nr, or MVQn times.

Also, if 6 goes into 24 four times, and into 48 seven tiiines, it yriil gp into
42—24 or 18, seven mioMS four». or three tim^*

Lastly, if e.ftoesintp 34 fqur times, andmto 12^t\irice, it will evidently go
intdria Juneft 24, twelve times :4ttim«B, <»r 4l^ timiHs.

XIY. If oinenmnber measure another, it mudt lilK^v^
measure any multiple of that other.

Tha% if 7 measures 21, it must evidently measure 6 times 81, orU times
m, or 17 Hmw 21, Ac.

XV. Any number, expressed by the decimal notation,

divided by 9, will leave uie same remainder as the sum of

its di^ts divided by 9. (See Art. 95, Sec. II.)

This property of .the number 9 affords an ingenious method of prMring
«aoltofthe fiindttmental rules. The same propertiyheipqgt)to[^j9ytn«her
3 : for 8 is a measure of 9, and will therefore be contained an exact iMjimDer
<or timesIq any number of to. But it belongs to no other cBiU^
The prwed»«lAAot a4M0««<ary ^^^

ber 9. Xt arises from the law qf ineretue in the decimal notattoa. If the
radix of the system were 8, it would belong to 7 ; if the radix ^raro 12. it

would b^OQgfo^11 i andt;ttniver8ally,itb|#Qg|i to the number t\^ is one
less than the radix of thiB system of notation.

XVI. If the number 9 be multiplied by huyfingje digit,

the siM of the figures composing the product WiU xnake 9.

Thus, 9X4=S6, and 8+6=9 ; so also 8X9==72.and 7+2==9.

XVII. If we take any two numbers whatever ; then one

of them, or their mm, o^ their difference, is divisible by 3.

cessa
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not mi
the An

even p
odd^
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Then
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If
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Buioi Is'tUvisible by S^yet tfi(^di^renoe is, fbritIs 6.

XYIII. Any number divided by 1 1, will leuve the same
reTnainder as the sum o^ its altemate (Ugit» ia ihe even

plaoes, reckoning from the right, taken from the s\^n of its

alternate digits m th^ odd places, ihereased |i>7 11, if ne-

cessarj.

Take any number as 88406003. and mark the alternate fignres. Kow the
sum of those marked, vi9 ; 8+0rK4rS=^17. The sum oftocrothers, via : 8-f
44-5+0=^12. And 17—12=5. th0 reiiaaitider iougfatT 1%it is, S8«NMM» di-

vided by 11, will leave 5 remaiudec

Agidn.take 6M9882, thesum ofthe.marked figures is 14 ; thesum ofthose

XIX. Any number ending in 0, w an even number, is

divisible by 2.

XX. Any number ending in 5 or is divisible by 5,

XXIi Ad^ number ending in is divisilble by 1&.

XXn. T^entwo rigl^i-haud igtireaafedivi9i)9leby4,

the whole is divisible by 4,
^

XXIII. When the three right-hand figures are divisible

by 8, the whole number is divisible by 8.

XXIV. When the sum of the digits of a number is di-

vinble by 9, the n^umber itself is divisible by 9.

XXV. When the sum of the d^ts of a niimber i^ divi-

sible ty 3, the number itself is diVifflble by 3.

XXvI. When the sum of the di^ts, standing in the

even places, is equal to the sum oi the £gits stanit^ng in the

odd places, the number is divisible by 11.

Thus to illustrate the last five properties.
The number 7416 is divisiblf^ by 4, because 16, the last two digits, is

divisible by 4
is divisible by 8, beoause 416, its last three digits, is

divisiMeb^S.
is divisible by 9. beoause the sum of its digits. 7+4+1
+6=Pl8. is divisible by 9.

is divisible by 3, because the sum of its digits, 7+4+1
+6^18, is divisible by 8.

So also the number 4667821 is divisible ttr 11, since the i|um of the digits
in the odd places, l+3+6+4s=14=2+7+&, the sum of the digits in the even
plaees.

XXYII. Every comjiosite nuniber may be resolved into

[prime/actors,

] For since a composite niunber is produced by multiplying two or more
factors together, it may evidently be resolved into those factors ; and if

[these factors themselves are eomposite. they also mav be resolmd into
oihAr l^tors, and thus the aualysis may be continued until all the fhctorsi

are prit^ punibers.

4a»i>M^Sii^
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^

I

XXVIII. The least diyisor of any number is a prime

number.
Por erery whole number ii either prime or oomposite (Art. 4) ; but a

oompoeite number oan be resolved into fMton (XXvII) : coniequently, the
least diviaor of any number must be a prime number.

XXIX. Every prime number, except 2, if increased or

diminished by 1 is divisible by 4. (See table of prime

numbers on next page).

XXX. Every prime number except 2, is odd; and
therefore terminates in an odd digit.

NoTB.—It must notbe inferred from this that all oddnumbers amprime.
\

XXXI. All prime numbers, except 2 and 5, must ter-

minate with 1, 3, 7, or 9. Every number that ends in any

'

other digit than 1, 3, 7, or 9, is a composite number.
Por all prime numbers, except 2, must end in an odd digit (XXX), and

all numbers ending in 5 are divisible by B. ,

XXXII. Every prime number, except 2 and 3, If in-

creased or dimini^ed by 1, is divisible by 6.

20. To find the prime numbers between any given

limits

—

^ BULB.

WrUe down aU the odd nuinberSf 1, 3, 6, 7, 9, tfc. Over wery\
thirdfrom 3 torite 3 ; over every fifth from 5 write 6 ; over every \

teventhfrom 1 write 7 ; over every eleventhfrom 11 write 11 ; ar^\

80 on.

Then all the numbers which are thus marked are composite ; and]

the othersj together with 2, are prime.
jilso the figures thus placed over^ are factors of the numbers over]

which they stand,

BXAl^PLB.

Find all the prime numbers less than 100.
8 3-6

1 3 5 7 9 11 13 15 17
S-7 5 8 8-11 B-7

19 21
8-18

23 25 27
8*6

29 31
7

33
817

35

3t 39 41 43 45 47 49 51 63
5-11 8*19 8*7 6-18 8-28

65 57 69 61 63 66 67 69 71
8'6 711 8 6*17 8-29

73 76 77 79 81 83 86 87 89
7*18 8*81 B*19 811
W 9? 95 97 99

s

i

1 1 :

1 2 ]

8 :

1

7 ]

11 ]

18 ]

17 J

19 i

23 i

29 i

81 i

87 i

41 8

48 S

47 2

68 i

69 S

61 i

87 S

71 i

78 S

79 i

83 a

89 a

97 a
101 a

108 a

107 a
109 a
118 a
127 a
181 :

187 {

139 a
149 !

161 :

167 8
168 8
jwjj
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3-6

15
3*11

33
8*17

51
8'2S

69
8*29

87

It
6-7

35

53

71

89

Hence, rejecting all the numbers which hare iuperion^ the
primes less than 100 are 1, 3, 6, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41,

43, 47, 63, 69, 61, 67, 71, 73, 79, 83, 89, 97, together with the

number 2.

This prooess may be extended indefinitely, and ii the method by which
Srimei are found even by modem oomputaton. It was Invented by
Sratosthenes. a learned librarian at Alexandria (Bom B. 0. S76). He ln«

scribed the series of odd numbers upon parchment, then cutting out such
ntunbers as he found to be composite, his parchment with its holes some*
what resembled a sieve: hence, this method is called 'Ifratoethene^ Sieve,

TABLE OF PRIME NUMBERS FROM 1 TO 3407.

TT'iVTi 7«rr 659 941' 1228 1511 1811 ai^ m\ TtST' 8^
2 179 419 661 947 1229 1628 1828 8181 8487 8740 8088
8 181 421 673 963 1281 1531 1881 8187 8441 8768 8089
S 191 481 677 967 1237 1548 1847 8141 84*7 8767 8100
7 198 438 683 971 1249 1640 1861 8148 8459 8777 8119
11 197 439 691 977 1269 1658 1867 8168 8467 8789 3181
18 199 448 701 988 1277 1669 1871 8161 8473 8791 3137
17 211 449 709 991 1279 1567 1878 8179 8477 8797 8168
19 228 467 719 997 1283 1571 1877 8808 8508 8801 8167
28 227 461 727 1009 1289 1679 1879 8807 8681 8803 8109
29 229 468 788 1018 1291 1588 1889 8818 8681 8819 8181
81 283 467 789 1019 1297 1697 1901 8881 8639 8888 8187
87 239 479 748 1021 1301 1601 1907 8887 8648 8837 8191
41 241 487 761 1081 1308 1607 1913 8889 8540 8843 8208
48 251 401 767 1038 1307 1609 1961 8848 8661 8851 8809
47 267 409 761 1039 1819 1618 1938 8861 8567 8867 8217
68 263 603 769 1049 1321 1619 1949 8867 8679 8861 8881
69 269 609 778 1061 1327 1621 1961 8869 8691 8879 8289
61 271 621 787 1«61 1861 1687 1978 8878 8696 8887 8861
87 277 623 797 1068 1367 1687 1979 8881 8609 8897 8863
71 281 641 800 1069 1373 1657 1967 8887 8617 8908 3857
78 283 647 811 1087 1381 1668 1993 8898 8681 8909 8869
79 293 667 821 1091 1399 1667 1997 8897 8633 8917 3871
88 307 668 823 1093 1409 1669 1999 8800 8647 8987 8890
89 811 669 827 1097 1423 1698 2008 8311 8667 8980 8801
97 818 671 829 1108 1427 1697 2011 8383 2650 8963 8807
101 317 677 889 1109 1429 1699 8017 8389 2668 8957 8813
108 331 687 863 1117 1433 1709 8027 8841 2071 8963 8810
107 887 693 867 1123 1489 1721 2029 8347 2677 8900 8888
109 847 699 869 1129 1447 1723 8089 8861 2688 8971 3820
118 349 601 863 1161 1481 1738 8068 8867 2687 8999 3331
127 368 607 877 1168 1463 1741 2068 8371 8689 8001 8348
181 369 613 881 1168 1459 1747 2069 8877 8698 8011 8347
187 367 617 883 1171 1471 1763 2081 8381 2699 8019 3360
139 373 619 887 1181 1481 1769 2083 8388 2707 8083 3861
149 879 631 907 1187 1483 1777 2087 8389 2711 8087 8871
161 883 641 911 1198 1487 1783 8089 8398 8718 8041 8873
167 389 648 919 1201 1489 1787 8099 8399 8719 8049 8380

lies 397 647 929 1213 1493 1789 8111 8411 872g 8061 3301
|l67 401 663 987 1217 1499 1801 2118 8417 8781 3067 8407

'When lb is required to determine whether a siven number is a prime, we
first notice the terminating figure ; if it is diirerent Arom 1, 8, 7. or 0. the
number is composite : but if it terminate with one of the above digits, we
must endeavour to divide it with some cue of the primes, as found in'tibe
table, commencing with 3. There is no necessity for txying 8. for 8 will
divide only the even numbers. Ifwe proceed to try all the lucoeaaive primes
9( the table until we reach a prime which is not im than the square-roo^

';:{itgfe
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i9u^ ^ding fk^yimitt we mty oonolude with oertaiiity

^TIl0T«MDn ilrlqriire^Snaot trramy vrinkoi RrWtdr thin thti fl4tiltare^rn>t

of the innnlMr, i« ihvirtf fipMla t)fe flQ]idw«i| «Mii^fe»atite t If^wmpo^
number ia resolved into two ftustonL one of which is len thun the iqiiiure-

root of the number, the other must be greater than the square-root.

ThesquHre of the Hat prime given in our table is U<IO9(M0: hence,
this table is 8u4lciently«itended to enable us to determine whether any
n«mber not escceodlBgn607(M»)s a w^mi\ It is obvious that numbors may
be propoied wlUQh would require by tbu method Yorr great Ubor to de-
ternune whether ^«y are primes, still this is the only sum and general
method as yet disoovered.

21. To BBSOLTS A OOMPOSITK NUHBBR INTO ITS PbIME FACTORS.
'simii.

Dividf% gt»en mmter ty the maXkit viimbef uihidi ui&l dMde
U wUhokt a ranainder ; thm dhide the quot^nt in the same way,

and th»9 continue ike cpe¥ation tilt a ^tienJt is o5#a«n^4 tohich

'dsw 5e 4ioi4ed by no hunger p-eaier than 1. ^The several divisors

with the Ukt quotient, will be the prime fattors required. (19-

xxvn.)
,
B^Aaov.—'Every diifieion of « numb^. it Is pbdn, resolves it into

' twfJ^idtors, vis. the divisor arid the qt^btidnt. But accordiliiff to the rule,
' the' divisors, in every case, air^ the smaUskt kramb^ra thM will divide the
yto nii^bier tfr the sncoel^ve quot^n$8.;#ithotit a reinsiuder, oohse-
ii^tly Ips^ aire sXLmim^ numbjers. (19^X3tyiII.) AndMuoe the division is

dbnlii^uedliiu » quonent is bbtaisiiEid,which cannot be cUviddd by any num-
ber bfit unil^ oritsett it fotiowa thatthe last Iquotient ttiqst altio be a prime
ntiniber: for, a nriu^e number is one wbieh tisnno^ be exactly divided by
lUut^hoientunber ^ioept unUy and itis${f. (Art. 7.)

'Srotli^--Buioe themm dMsor of every nuuibttr is a prime niUAber. it is

evMent that'a oomtiosite number knsy be resplvea into its printie fictora by
ffii^diiig it donthnJL^ by mt» wme ttwiii&er^Uiftt will divide the given
number itnd the stuseessive qnonehts without a remaihder. Heiioe,
A composite timber oaq be divided by any of its prin^faet4yt$ without

a remuhoer, and bji'the product of any two ormore ofthem, butbyno bther

Thui, the mrime fifustors of 4a&re2.8,attd 7. Now 42 can be divided by
2, 8, tAd 7 ; aoo by2X8, 2x7, 8X7, )ihd 2X8X7 ; but itOan be divided by no

.

Othier number.
SxAitPLE 1.—Resolre 210 Into its prime factors.
OPB^TIOK. "^e first divide the JElven number by 2, which is the

2)al0 least numW that yml qiTide it without a renoainder,

and w^oh is.uso a prime n^unber. We next divide bj,

8, then^ 5. The several divisors and the last qnotlcnt
are theprime factors required.

8)85

n •

H i

I;
^ -'

PA '

&g

^ 7 \in«.^8,6,»nd7.
t>]^oov.~^8X6X7s=3210.
BxAMPiiB 2.—^Resolve t28 into its prime factors.

oPB&i^toir.
2)7S8

.. I

ft)804

2)182

-a

Therefore, 2X2X2X7X18, ».

^c^ 9 w%m

otfK,
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w*»i«.*2»xT«X29.
wtfiM. 2X3*X168.

JTfU. 8X337
-«««.i»X6».

-tfn#. 2*<».

-*W. 20x6X101.
jiM. 7xioi.

j!^. 2x13X43.

3. Resolve 11368 into its prime facton.

4. /Wutt are the itriine factbrs of 2934?
5. What are the prime factors of 1011 ?

6. What are the ^dme factors of 1000 ?

7. What are the prime factors of 1024 7

8. What are the prime factors of 32320 ?

9. What ate the prlitfe factors of 767

1

10. What are the ^rime factors of 1118 ?

DIVISORS.

22. From Art. 21, Note, fbr finding all the divisors of

py number, we dednoe tbe follbwing

—

BULL

Sfitphe tlfe numlferinto Uft prime factors f form a$ many seiHeg

of terms na there are prime factorSf by making I the first term of
each serieSf the first power of one of the prima fact&rs for the

second iermj the secondpower of thisfactor for the third term^ and so

oH, tin#i{^e>itf«:Ai^iM^r that Occurred in the decomposition. Then

muttijpfy these series tt^isther
J
and the partial products <fttM obtained

wiU be the divisors sought.

BxAHFLi I.—What are the divisors of 48 ?

Herewe l|nd4N=2« X8. Therefore ouriiertes Oftdnhs Will be 1 -a "4 -^ »U
«hd 1^-8 1 miU^^^ theiMikiMber.

i..a..4..8..ie
1"8

l»a"4»8»16**8**6"12"24**48
Th^Mofe thjB IQviBbMM 48'aM 1, ft, 8. 4^ 6, 8, 18, 10.H and 48.

we begin ea^ Mries with !> becaKue. were we hot tvdo '•o;i;he difflarent

powers of theprime fMstors woiUd not raemselvM appear among the partial
products.

lExAMPLi 2.—What are the divisors of 360.

' TheiMrime ftustors of 360 are a^xS'XB and therfore the series are 1 »8»
4"8(l»8"9andl-6.

OFEBATIOir.
••• ••!l"d-l

I" 8 "9

1
, 4.. 8 ..3 "6-* 12*' U •>9 ••18 ••36 ••72=^roduotsof 1st and 2nd series

1 ••a^* 4 ••& •• 3 ••6 ••l£»fil •'*
fl •as •^80'* 72 •• 6'^ 10" 80 *-4fi >• 15 ••30>^ 60 ••

120"4B>*90*^180«^860.
U^ere^twpm dWswrs of860 are l. % a, 4. «. 6^ 8, 9, 10, 1^. 15, 18, «»,H SO*

861 40, «. 60; wt 90, HO, t*);3So:
4^^

t rrhe small „^
frs called ^itpdfiei

tothe right of the ilMtors «nd above the line,

6w hdW (mieh thelUgtt is taken as fltotor.

N
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ExiBOlSI 26.

1. What are the diTisors of 100 7

Jtnt. 1, 2, 4f 5, 10, 20, 26, 60, 100.

2. What are the diyiiors of 810 7

^ € 1, 2. 3, 6, 6, 9, 10, 16, 18, 27, 30, 46, 64, 81, 90, 136, 162,
•*^*

{ 270, 406. 810.

3. What are the diyiaora of 920 7

Jint. 1, 2, 4^ 6, 8, 10, 20, 23, 40, 46, 92, 115, 184, 230, 460, 920.

4. What are the divisors of 26000 7

4«. $ h 2| 4, 6, 8, 10, 20, 26, 40, 60, 100, 126, 200, 260, 600,
'^^'

I 626, 1000, 1260, 2600, 3126, 6000, 6260, 12600, 26000.

NUMBER OF DIVISORS.

28. Since the series of tenns whieli we multiplied

together, by the last rule, to obtain the diyisors of any
number commenced with 1, it follows th&t the number of'

terms in each series will be one more than the units in the

exponent of the factors used..

Hen^e, to find the number of divisors of any number,
without actually setting them down, we have the rollowing—

BDLB.

JUiolve the number into its prime /uciors and expreu thtm ae in

example 3, 4, and 6, in Art. ?1. Increase each exponent by unity

and mdiUiply the resulting numbers togetlkr, the prcfdiuit vnU be

the number of divisors.

EzAHPLi.—How many diviaors has 4820 7

4SiOe=A' X8" X5. Here the exponents are 5* 8, and 1 : each of which being
Inoreued hy one, we obtain 6. i, and 2, the continued product of which ii

6X4X2=3iBs-the number of divisora wught.

1.

2.

3.

4.

6.

6.

7.

8.

How
How
How
How
How
How
How
How

many
many
many
many
many
many
many
many

diyisors

divisors

diyisors

diyisors

divisors

divisors

divisors

divisors

ElCKBOlSl

has 88200 7

has 3600?
has 6336 7

has 8247
has 49000 7

has 81000 7

has 76600 7

has 26600 7

26.

Jins. 108.

jtns. 24.

Jliis. 42.

Jns. 8.

jSns, 48.

Jtns. 80.

Jins. 120.

idns. 33.

GREATEST OPMMON MEASURE.

24. The greatest common measure, or greatest common
divisor of two or more numbers, is the greatest numbei;

thut will divide each of them without a renudnder^
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I 108.

.24.

i«. 42.

Ins. 8.

.48.

.80.

I. 120.

.33.

II&OII

26. To find a oommon diyisor or oommon meuur^ of

two or more numbera :

—

RULI.

Ruolv9 the given numbera in$o their prime factort, then if am/
factor be common to aUf U would he a common meature.

If the given numberB have not a common factor tbej cannot
have a common measure greater than unity, and consequently
are either prime numbers or are prime to each oUier. (Arts. 7
and 12.)

* BzAMPitl.—>Find a common divisor of 14. SS^and 63.
UsSX?; 85 =SX7.and 68=8X8X7. The fhotor 7 it oommon to all the

given numhem, and is therefore a common measure of them.

Enncisi 27.

1. Find a common divisor of 21, 18, 27 and 36. Jne. 3.

3. Find a common divisor of 21, 77, 42, and 35. Jhu, 7.

3. Find a common divisor of 26, 62, 91, and 143. Jne, 13.

4. Find a common divisor of 82, 118, and 146. Jne. 2.

26, To find the greatest oommon measure of two quan-
tities ;

—

BULL
Divide the larger by the smaller $ then the divisor by the re^

mainder$ ntxt the preceding divisor by the new remainder:—-'
continue this process until nothing remains^ and the last divisor

wiU be the greatest common measure. If this be im%, Me given
numbers are prime to each other.

BzAMPLB.—^Find the greatest common measure of 3252 and
4248

3262)4248(1
3262

'996)3262(8

264)996(8
792

204)264(1
204

60)204(3 «i

180

24)60(2
48

U)24(2
- 24

996. the first remainder, heoomes the seoond divisor ; SSil» the seeoad re-
.«i».:^^f

^beomues the third divisor,&c 12. the last divisor, is the required
greatest oommon measure.
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( t

• Fioof.—In order to ««tftbUah the truth of thti rule, If li neoMHury to
mnanber (19-ZIII. and XIV.) thst if one numberBManra mother It wUl
llkewiie meMure ray Inteml multiple of thftt other i uid If one number
meeiure two othen, it wiu alio meMure their Kum or their dUtarenoe.
Vint, then. 18 le a common meeiure of SIM end 4MB. Beghinte': at the

end of the proeeei t beoauae II meaiurea IL It alaomeaaurea M^ a uultlple
of II I beoauie II meaaurea M, it moaaurea 48, a multiple of M^ beoauae II
neafuraa U and alao 48, it meaaurea 60. whloh li their lum i beteuae II
meMtirea 60, It meaaurea 180^ amuHipIe of 60 1 beoauae II meaaurea 180. and
alMli it meaaaraathdraum, whloh la 10* (beoauaea II meaaurea 104b and
likewiae 60, itmeaaurea their aum, 164 ; beoauae II meaiurea 104, it meiaurea
791. a multiple of 104 ; and beoauea II meaaurea 791, and alao 104^ It meteuree
their lumi whioh la 990) beoattae 19 meaaurea 996. it meaaurea 1989, a mul-
t^le of 996| and beeauae II meaaurea 2968, and alao 964, It meaaurea their

aum, 8101 1 and beoauie II meaaurea 8IB2, and alio 906. it meaaurea their

aum, which la 4M8. II, therefbre, meaaurea each of the given numbera,
and ii a common meaaure i next it la their ortaUtt oommon meaaure.
For, if not, let aome other aa 38. be greater. Than, (heginning now at

the top of the prooeaa) beoauae 18 meaiurea 8|SI, and alao4MB, it meaaurea
their difllBrenqe. ^hioh la 996 i bManae 18 meiaurea 996. It meaauMa 1088, a
multiple of 9M,and beeiuae 18meaaurea 8101, and alao 9988, it alio meipurea
Hieir difference,whieh la8M ( becanae 18 meaauree 8(S4bitalio meaiurea 792
a multiple of 9M { and beoauie 18 meaaurea 792, and alio 996, it meaaurea
their duterenoew whioh ia 904; oeoauie 18 meaiurei 164^ and alio 264, it

m4Muret their dlflbranoe.n^ioh la 60 1 beoauae 18 meaiurea 60, It meaiurea
180. a multiple of 60 1 andheoauie 18 meaiurei 180, and alio 204, itmeaiurei
their dlffirenoeb which ii M: beoauae 18 meaiurei 84. it meaaurea 46, a
multiple of Ml and beoauae 18 meaaurea 60, and alio 4^ it meaiurei their

diffwenoebwhuh ii II. That li, is meaiurei or divldei 18—

a

ber meaaurea a leaa, which la impoiiible.
ThttMore 18 li not a common meaaure of SI6I and 4M8; and In a atmilar

Buumar tt magr be ihown that no number greater than 18 ia a oommon
imaiure. Therefbre llii the greateit oommon meaaure.
Aa the rule mii^t be proved fbr any other eiample equally well, it ia

true in all caiei.

EziBOMi 28.

1. What is the greatest common measure of 286 and 407?
^ Am. 8*7.

2. What is the greatest common measure of 606 and 308 ?

Am, 22.

3. What is the greatest oommon measure of 74 and 84 ? Am, 2.

4. What is the greatest common measure of 1826 and 2666 ?
^'^ Atu. 365.

6. What is the greatest common measure of 666 and 672 ?

Aru, 4.

27. To find ihe greatest oommon measure of more than

two numbers :

—

BULB.
,^

' lUd the greatut common measure of two of them ; then, of this \

cmnmon measure and a third ; next of this last common measure
{

and a fourth, Sfc. !%• last common measure found vriU be the

gfeatsit commifn measure of all the given number$..

EzAMPLB 1.—Find the greatest common, measure of 679, 6901

and 6734.
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By the hut nde we And that 7 U th« ffi>Mt«t common meMure of 679
Mid 5001 ; Mid by th« Hune rule that It !• the groateat common moaaun of
Tand 67M (the remainlnK number), for 6784-f7=b90)I, with no remainder.
Therefore 7 la the required number.

RX4MPLI 2.—Find the greatest common meaaore of 986, 786,

and A2.

The greateet common moaiuro ofM6 and 7S0 li 8, and the greateat com-
mon muaiuro of 8 and 142 is 2 ; therefore fl ii tlie ffroateat eommon meainro
of the (^ven numbers.
This rule may be shown to be correct In the same way aa the laat ; eicept

that in provinc the number found to be a common meaaure, vre are to
begin at the end of all the processes, and go through all of them in sucoes-
lion ; and in proving that it is the greatett common measure we are to
begin at the commencement of the flrst prooess, or that used to And the
owunQU neasure ofthe two flrst numbers,and proceedsuooesslvely through

ExiROiSi 29.

1. What is the greatest oommon measure of 110, 140, and 6807
Jim. 10.

2. What is the greatest common measure of 1320, 3094, and
4420 7 Am. 442.

3. What is the greatest common measure of 468, 922. and 375 7

Ant. They haye none.
4. What is the greatest common measure of 204, 1190. 1446,

and 2006 ? . Am, 17.

SECOND METHOD.

28. It is manifest that the greatest common, measure
or greatest common divisor of two or more numbers, must
be their greatest oommon factor, and that this greatest oom-
mon factor must be the product of all the prime factors

that are oommon to all the given numbers.

Hence to find the greatest common measure of two or

more numbers, we have the following:—

BULB.

Resolve each of the given numbers into its primefactors ; and the

product of those factors^ which are common to allj mil he the
greatest common measure.

ExAHPLB 1.—What is the greatest common measure of 1365
and 1996 ?

ucuuCi Ot O, V,

faotorot

8)1365

5)465

3)1996

5)666

7)91 7)133

18
and 18 are the prime

19
Hence, 8, 6, 7, and

fetors.
id 19 are the prime
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Arts.

And the faotors that are common to both are 3, 6, 7. Hence 8X6X7=105
^greatest common measure.

ExAMPLB 2.—What is the greatest common measure of, 108,

126, and 162 ?

108=2* X83, 126=2XS« X7, and 162=^2X84.
Hence, the factors that are common are 2 and 8*, and the greatest com-

mon measure=2X3*=^18.
Exercise 30.

1. Work hy this method all the preceding examples.

2. What is the greatest common measure of 56, 84, 140, 168 ?

Jins. 28.

3. What is the greatest common measure of 241920, 380160,

69120, 103680 ? jins. 34560.

4. What is the greatest common measure of 10800, 28040, and
2160 ? Jins. 40.

LEAST COMMON MULTIPLE.

29. One number is a common multiple of two or more
others when it can be divided by each of them without a

remainder.

30. One number is the least common multiple (1. c. m.)

of two or more others when it is the least number that can

be divided by each of them without a remainder.

31. It is evident that a dividend will contain a divisor

an exact number of times, when it contains, as factors,

every factor of that divisor j and hence, the question of

finding the least common multiple of several numbers is

reduced to finding a number which shall contain all the

prime factors of each number and none others. If the

numbers have no common prime factor, their product will

be their least common multiple.

Suppose we wish to see what is the least common multiple of 9, 12, 16, 20,

'Nud 86. Resolving these into their prime faotors, we obtain 9=3^ , 12=2!^ X8,
16=24, 20=2^x5, and 35=7X6. Now it is plain that 2^ mustenter into the
least common multiple as a factor, and, since 2^ is a multiple of 2', we do
not consider 2* also a fitctor of the least comm.>u multiple. So also 8^

must be a factor of the least common multiple ; nnd since ft contains 3, we
do not again multiply by 3. Lastly, 6 and 7 must enter into the least com-
mon multiple.
The factors of the least common multiple are then 2'^. 8*, 6 and 7 : and

these, multiplied togc'uher,give 2^ X3^ X6X7=5040=:least common multiple.

Hence, to find the least common multiple of two or

more numbers, we have the following :

—

BULB.
Resolve the numbers into their prime factors {Art. 21), select all

the diffeterd factors which occurs observing when the same /acior

Of different powers, to take the highest power. The continvied pro-

ct of the factors thw select'4 mil be the least comm<m Tnultiple.
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EXKROISB 31.

1. What is the least common multiple of 8, 9, 10, 12, 25, 32, 75,

and 80?
Here 8 = 2', 9 = 3«,10 = 2 X 5, 12 = 2« X 3, 25 = 5«, 32 =

2», 75= 5« X3, 80=2* X5. Therefore the least common
multiple = 2» X3«X5« = !|ft200.

2. What is the least common Wttltiple of 6, 7, 42, 9, 10, and 630 ?

Jlns. 2 X 3* X 5X7 =630.
3. What is the least common mnltiple of the nine digits ?

Jns. 23x3«X5Xt=2520.
4. What is the least common multiple ofC, 9, 12, 15, 18, 21,and 30?

Jlns. 1260.

5. What is the least common multiple of 670, 100, 335, and 26 ?

^ns. 6700.

6. What is the least common multiple of 8, 10, 18, 27, 36, 44,

and 396 ?

Jlns. 11880.

SECOND METHOD.

32. We may also find the least common multiple of

two or more numbers by the following :

—

RULB.

Write the given nuTnbers in a line^ loith two points between them.

Divide by the least number which will divide any two or more of
them vnthout a remainder^ and set the quotients and the undivided

numbers in a line below.

Divide this line and set down the results as before ; thus continue

the operation till there are no two numbers which can be divided by
any number greater than 1.

The continued product of the divisors and the numbers in me last

line will be the least common multiple sought.

Example l.-~What is the least common multiple of 16, 48,

and 108 ?

2)16.. 48.. 108

2)8. .24. . 64

2)4. .12. . 27

2)2. . 6 . . 27

3)1. . 3 . . 27

1 .. 1.. 9

Ans. 2X2X2X2X3X9 == 432= least common multiple.

The least common multiple of 1, 1, and 9 is 9, and the least common
multiple of 1, 1, and 9X3, will be the least common multiple of 1, 8. and 27,
thenumbers of the fifth line ; the least common multiple of 1,8 and 27, X 2,

will be the least common multiple of 2, 6,and 27, the numbers of the fourth
Hue ; the Issst ccmmon, multiple of 2, 6, and S^,x 2, will be the least com-
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mon multiple of 4, 12, and 27. the numbers in the third line; the least

common multiple of 4.12, and 27,X2, will be the least common multiple of

8, 24, and 6^ the numbers in the second line ; and the least common mul-
tiple of 8, 24, and 64,X2,willbe the least common multiple of16,48, and)||||
the given nnmbers. iP^

The reason of the preceding rule depends upon the principle

that the least common multiple of two or more nambe,rB, is

composed of all the prime factors of the given numbers, each
taken the greatest numb&r of times it is found in either of the

given numbers.

NoTB.—In findinit the least common multiple by iihis method, it is ne-
oessarsr to divide by the smallest number, which will divide two or more of
them withouta remainder.because the divisormay otherwise beacomposite
number (Art. 21). and have a factor common to it, and one ofthe auotients
in the last line. Consequently the continued product of the divisors and
these quotients or undivided numbers in the last line, would be too great
for the least common multiple.
Thus in the third of the following operations the divisor 9 is a compo-

site number, containing the factor 3, common to it and the 3 in the quotient;
consequently the product is three times too large. In the second operation
the divisor 12 is a composite number, and contains the factor 6 common to
it, and the 6 in the quotient: therefore the product is six times too lar^.
The object of.arranging the given numbers in a line, is that all ofthem

may be resolved into their prime factors at the same time ; and also to
present at a glance the factors that compose the least common multiple
required.

BxAUPLB 2.—What is the least common multiple of 12, 18, 36 ?

I.

2)12 . . 18 . . 36

2)6.. 9. .18

/ 8)3.. 9. . 9

8)1.. 3. . 3

II.

12)12 . . 18 . . 36

3)1.. 18.. 3

1.. 6.. 1
12X3X6=216

1.. 1.. 1
2X2X3X3=36= 1. cm.

III.
2)12 . . 18 . . 36

2)6.. 9. 18

9)8 .. 9.. 9

3.. 1.. 1
2X2X9X3 = 108.

EXBBOISB 32.

1. Find the least common mnltiple of 12, 20, and 24. ^nsi 120.

2. Find the least common multiple of 14, 21, 3, 2, and 63.

Jns. 126.

3. Find the least common mnltiple of 18, 12, 39, 216, and 234.

Am. 2808.

4. Find the least common multiple of 8, 18, 15, 20, and 70.

Ans. 2620.
5. Find the least common multiple of 24, 16, 18, and 20.

Ans. 720.

6. Find the least common multiple of 60, 50, 144, 35, and 18.

Ans. 25200.
7. Find the least common multiple of 27, 54, 81, 14, and 63.

.ans 1134.
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THIRD METHOD.

89. The least oommon multiple of several nombers is

most expeditiously found by the followiog

:

BULK.
Write the given nuinben in a line. Take any xme of them as divisor^

and strike out of each of the given numbers all the factors that are
common to it and the assumed number,
Arrange the uncancelled factors of the given numberSf and the

uncanceUed numbers in a lincj take the least other number which
exactly contains one or more of them^ and strike out aU the factors

of this numbers in the second line which are common to any of them
and the second assumed number.

Proceed thus untU the assume numbers cancel all the factors

of the given numbers.
Multiply all the assumed numbers togetherfor the least common

multiple of the given numbers.

ExAHPLB 1.—^What is the least common multiple of 16, 27, 45,
60, 88, 96, 100.

Assume 100
Assume 24
Assume 99

\^ •' 27 •• H^ ••
(!}<)

•• 88 •• HCi .* lC(q

4-!^t- 9-* l^»^!^-j(^

!).. ?•• 11
100X24X99=237600= 1. c. m.

Expj*iLjrA.TIOK.—4, a factor of 100, reduces 16 to 4, 88 to 22« and96 to 24

;

6. another factor of 100, reducta 46 to 9 ; and 20, ahother fEMtor of 100. re-
duces 60 to S. Thenumbera in the aaotrni line then amiL 2t. 0. 8, 22. and M,
We assume 84 of which a factor. 4, cancels 4; anqther factor 2 reduces 22
to 11 : and another fiictor, 8, reduces 27 to 9 and 9 to 8. The numbers in
the third line thenare^ 8, and u. F<nr this line we assumed 99, (tf which
a factor, 8, cancels 8; another tacbar. 9, cancels 9 ; and a third, 11, cancelsU ..

Now since the least common multiple of a series of numbers is a nnmbsr
which stUl contains |il^ the prime taclbon of each number, and none others,
it is manifest that the least common multiple of the given numbers wul be
the same as the least common multiple of 100, aiKr4, 27, 9, 8, 22. and 8^
because only those Actors, which were common to the given numbers and
100 were struck out. '

Similarly, the least oommon multiple of 100. 24, and 9, 8, and 11, will be
the same as the least oommon multiple of 100. and the numbers in the
second line/sinceonly those ftetors which were common to 84aad the num-
bers of th^^second £^e ace struck out.

Viiudly the least Munknon multiple of 100, 24, and 99, is equal to the
least common multiple of thegiven numbers.

BzAMPLi 2.—What is the least common multiple of 120, ?,

39, 65, 88, and 16 7

l^C)-^(^-^!^-(;^-88-ld
ll^-ll^-ll" 2

11" !^

120X13X22= 34320=1. c. m.
ExP£iirA9ioir.—We first assume 120. Now this cancels 120 and 40. Also,

3, a flMtor of 180, reduces 89 to 18) and 5, another factor, reduces 65 to 13.
Also 8, another flkctor, reduces 88 to 11 and 16 to 2. Next assume 18, this
c^noela IS and IS. Neict assusns S2, of whit^ li, c&9 fastor, caRcels the 11

,

and another factor 2, cancels 2.

Assume 120

As^u^e 13

Assume 22
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BzAMPLi 3.—Find the least oommon multiple of 12, 16, 20,

24, SO, 48, 66, and 64.

Assume 96
Assume 70

96X70= 6720= 1. cm.
BXBROISI 33.

1. What is the least oommon multiple of 300, 200, 160, 60, 60,

76, and 126 ? Jins. 3000.

2. What is the least common multiple of 20, 60, 16. 166, 210,

63, and 27? . w«n<. 41680.

3. What is the least common multiple of 12, 132, 144, 60, 96,

and 1728? Jins. 96040.

Work also by this method aU the preceding questione in leaet

common multiple.

DIFFERENT SCALES OP NOTATION.

94. The radix or hose of a scale of notation is its com-

mon ratio. Thus in our system the radix is 10 ; in the

duodecimal system the radix is 12, &c.

86. If the expression 12345 represents a number in the

common or decmial scale of notation, we read it twelve

thousand three hundred and forty-five; but if it expresses

a number in any other scale, we cannot so read it, because

the names thottsandSf hundredsy &c., belong only to the

decimal scale. In order to read it properly in any other

scale we should have to invent names for the different orders.

In place, however, of doing this, we simply read over the

digits and indicate the sosQe. For example, if the expres-

sion 24678 be a number in the nonary scale, we read it

thus

—

twOy/oWy six
J
seoenj eight in the nonary scale.

86. We may express the number 4578 (decimal scale)

by writing the order of each digit beneath it, thus,

4 5 7 8
10
3

10 10
8

and then read it 8 units, 7 of the order of tens, 5 of^ the

order of hundreds or tens squared, or second order of tens,

4 of the third order of tens, &c. Similarly if 4578 express

a number in the nonarj/ scale, we may write it.

4 6 7 8

V

3 »
V V
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com- V
I the

and read it 8 units, 7 ninesy 5 of the tecond order of mn«f,

4 of the third order of nines, &c.

87. The expression 10 always represents the radiz of

the scale. In the decimal scale 10 is equal ten ; in the

binary scale 10 is equal two ; in the unaenary scale 10 is

equal eleven, &c.

88. It is obvious that, in any scale, the highest digit

used must be one less than the radix. Thus, in the deci-

mal scale, the highest digit is 9 ; in the ternary^ 2 ; in the

octencm/f 7, &c. In writing numbers in the duodenary
scale we use the letter t to represent <en, and e, eleveny

and in the undenary scale t likewise represents ten,

89. Let it be required to redace 337 from the decimal to the
octenary scale.

BxPLAVATiov.—Ifwe divide 387 hy 8. we distribute it into
48 groups of 8 each, and have a romainder of 1 unit. If now
we divide these erroups of 8 oy 8, we obtain 6 groups of a stiU

8)42—1 higher order, each containing 8 of the former groups, with a
— remainder 012 of these groups.
S—2 837, in the decimal scale, is therefore equal to 521 in the oc-

teuarv scale ; i. e. the successive remainders written in order
constitute the equivalent enretuion Id the required scale.

Hence, to reduce a number from one scale to another,

we have the following :—

RULE.

Divide the number continually by the radix of the proposed ecale^

till the quotient is lest than the radix.

Write aU the remainders, thus obtained^ in regular orderfrom
left to rightf beginning with the lastf and placing Os where there
are no remakders. The result vnll be the required number.

ExAMPLi l.*>Redace 7342 from the common to the quinary
scale.

0VBB4TI0ir.
^7848

OPBSATIOir.
8)887

6)1488—2

B)5»r-S

0)68- -3

5)11—8

——
' Therefore 7842 denary=s 218882 quinary.
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EzAMPiii S.'^-^pc^as nine millions, three hundre4 iMid forty-

two thousand and twenty-seren, in the duoitnary scale.

OPBBATIOK.

12)64875—8

18)640»-8

18HS^
12)87-6

»-l

:m

Therefore 9842027 dtfndry=8166388 ^bmdomfff'

BziBOlSl 34.

1. Change 592835 from the decimal to the duodmary scale.

2. Kzpress the common number 3700 in the qumanry scale.

Mi. 104300.

3. Biq^ress 10000 in the timienary scale. dtfn<. 7571.

4. Bi^presi a million in the senary scale. JSm, 33233344.
5. Bzpress 10000 in the octenary scale. Jns, 23420.

6. Traoilbrm 12^46654321 into the dvodenary scale.

wd!n<. 248664e^69.

7. Express 10000 in the nonary scale. jSna. 14^^..
8. Transform 300 from thd common to the dinorjf scale,.

.^ns. 100101100.

ExAHPLB 1.—Transform 2313042 firam the quinary to the

octenary scato.

OFBBiLTXOB.
V.

8)2818048

8)181810-7

8)10100-6

8)811—8

8)8^1

1-8

Expx.AVATXoirv-We divide here as before^

bearing in mind, however, that the nmaisno
longearten,but^. We proceed thus.—8 in 8,

no tiines ; fwioe five (the radix) iilteu. and 8

1

make thirteen ; Sin 18, 1 and 5 over ; 6 tiniM^,
are 26, and 1 make 26; 8 in 26, 8 times and 8"
over ; twioeS are 10,and3 makeiS^SIn 18, once
and 6 over, &c. „

Therefore 8818048 9tiJnary= 121257 ooteneuift

Note.—the Roman Numeral written over the number indi-

cates the radix of the leale.
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the

BzAXPLv 2.—Transform UlStlB ttom the mditutry to tto-^

duodenary scale.

OFBBITIOH.
XI.

12)878m

Observe the fini two flittlft hen HW.nofe
thirty-seven, but 8Xll+?»>il>' We stgr U lute

40, 8 times and 4 over ; nezl, Ifl into 4X11+8 or
69.AO.

878^8 widMiafy S3 S4D948,<itio<iettary. jUm.

18)84468-8

12)8188-4

18)294-9

12)2<h-9

12)»-4

EzAi^>LB 3.—Tri^ulform M28^ ttcm the duodenary to the
nonary scale.

OFBBATIOK,
XII.

9)M88«

9)11971—1

9)1640—4

9)208-3

9)28-6

8—8

Observe, herewe say9 intoi tea, 1 and 1 overt
9 into 16, (1X18+4) 1 and 7 over ; 9 into 86. (7X
12+2) 9 andS over; 9 into 68^ (6X1B+8) 7 ; 9 into

t, 1 and 1 over.

And we proceed in the other lines in the same
manner.

^428^ duodenary= 856841 Monary.

EnBdnai 36.

1. Transform 37704 from the nonary to the octenary scale.

Jm. 61416.

2. Transform 444 and 4321 from the quinary to the septenary

scale. Jm. 286 and 1466.

3. Transform 1212201 from the quaternary to the nonary scale.

Jne. 10000.

40. A number may be transformed fh)m any soale to

the deoimal by the preceding vnk^ but the following is

more Gonvenient.

Mult^ty the left hand figure by the given radix^ and to the pro-
duet adJi tt^ next figure,

27ien muUi^ thie sicm hy the radix and add the next figure^
Continue this process untU oil the figureit have been wed. Then
the last product wtU be the number in the d&nmal scale.

^
NOTB.-—Both this and the preceding rale are the same in prin-n

ciple ae reducing denominate numbers from one denomination
to another.
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BzAMPi.1 1.—Reduce 76345 from the octenmry scale to the de^
cimal icale.

opnuTxov.
vm.
76845
8

n of the fDurth order.
v

,

8

409 of the third order.
8

8996 of the second order.
8

81978 units= required number in decimal aoele.

EzAXPLi 2.—Transform ettete from the duodenary to the com-
mon or decimal scale.

OPlSATXOir.
xu.
«tMe
IS

148= number of fifth order.
II

1714= number of fourth order.
18

y 80679= number of third order.
'

18

848068= number of second order.

M68607= units= required number in dMimaJ scale*

EzsB0isa36.

1. Change 20212331 from the quaternary into the decimal scale.

jSns, 36261.

% Ohange 101202220 from the ternary into the decimal scale*

Ans* 7864.

3. Transform 1522365 from the nonary into the deeinud scale.

jins, 841568.

4. Transform 33233344 from the eenary into the decimal scale.

Ane. lOOQOOO.

BxAMPLi 5.~Tran8form 2734, octenary scale, into the unde^

natyf eeptenaryj and quinary scides, and prove the results by
reduciss all four numbers to the decimal scale.
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VIII.
11)^84

vm.
7)8784

vra.
6)1784

11)SL0~4

11)14-4

""l-l

7)88^-2

7)86-4

6)464-0

6)74-0

6)14-«

Therefore 2784 ootenary=ll^ undenary=4a
8-a

0iM»ry=aaOOO9tMtMiry.

2
8

187
8

M 88
11 7

136 ni
11 7

18
S

60
88

laWdenary, Itmdmarj/. 1000 denary. ISOOdMory.
Since the results all agree when reduced to the denary tcale,we oondnde

the work \» correct.

6. Transform 132V13 nonaryf into the ternary^ duodenary^

and octenary scales, and prove the results by reducing all four

numbers to the denary scale.

7. Transform f2^290 duodenary^ IntQ the nonary^ «enary,

quaternary^ and binary scales, and prove the result by reducing
all five numbers to the decimal scale.

FUNDAMENTAL BULBS.

41. The fundamental rules of arithmetic are carried on
in the different scales as with numbers in the ordinaiy or

decimal scale ; observing that, when we wish to find whit
to carry in addition, subtraction, multiplication, &c., we
divide, not by teiij but by the radix of the particular scale

used.

EzAMPLB 1.—Add together 34120, 3121, 13102, 31410, 12314,
112243 and 444444 m the senary scale.

OFEBATXOK. Observe the sum of the first line is 14> which, divided by 6,
VL the radix of the soal& gives us 8 to set down and 8 to cany

;

34180 the sum of the second une is 16, which, divided by the rado.
3181 6, gives us 4 to set down and 8 to carry, &c.
13108
81410
18314

118248

114404BuliW. ^

ExAMPUt 2.—From 43^Y6 take 9^09, in the undenary scale.
: ovBiAXitv, Observe, here we say 9 firom & we cannot, but 9 firom 17 (I

XI. borrowedsii and 6) and 8 rsslaias. &c,

0M9
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BxAMPW 8.—Multiply 3426 by 567, in the octenary scale.

OPBBi.TIOV.
vni.
84M
fi«7

25S04
21566

Observe, we s«r 7 times 6 ure tf, 8 (the ndiz) into 48
6 to oany and 2 to set dowu^ 7 times 2 are U and 6 make
19i equal to 8 to set down and 2 to carry, &o. "

BxAMPLB 4.^Divide 671384 by 7876| in the nonary scale.

OPBBATIOV.

7876)871884(76^^ Atu,

61786

earn

7601

Here 7876 will go into 67188 7 times (observe
it would go 8, times in the decimal scale )j and
7876 multipUed by 7 gives 61786, this being
subtracted, gives a remainder, 6242. to which
we bring down the next digit, 4, and inroceed
as in common division.

NoTi|.-^Af|et tbe units' figure is brought down, we may either

write the renudndeir in the form of a fraction, as in example 29,

or we may place a point, and annexing Os, continue the diyision

as in the following example.
Observe, this point is called the decimal or denary point only

in the decimal system. In every other scA^ ) of notation it takes

its name from the system—thus, in the duodenary or duodeci-

xtol system it is called the duodenary or duodecimal point, in the

senary system, the eenary point, &c.

EzAMPiii 5.—'Divide 1134667 by e473, in the duodenary scale.

OVSRAXIOV.
I xn. XII.

««78)A84M7(m'l0,fte.
06M6

97897
9M06

U91*0
«47'8

045-90

f62-79

EXIBOISB 37. u

1. Multiply 252 by 262, in the senary scale. Jlns. 122024.
2. Divide 92e76721 by 62^ in the duodenary scale. Jtns. h2te.

3. From 201210 take 102221, in the ternary scale, jine. 21212.
Multiply 572S4 by 675, in the octsrary scale. MSfM. VAAA l0mK.

5. Add together 101, 1001, 1111, 1011, 1000, 1111, and 10101,
in the binary scale, Jim, 1010100,
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6. Oiyide 143613 by 2148, in the ttpttnmry icale.

Jm 60-6264+.
7. Add togttber 66482, 42210, 1444, 66001, and 64821, in the

99ptenary scale. jiiu. 826041.
8. From 71848 take 6e6/4, in the ditodenarif BOikie. •Aw. m64.
9. Multiply 84^7 by 6666, in the duodeimry leale.

Jm. 1<36«296.

10. Divide 1010100001 by 100101, in the binary seale.

Jns. lOOlOx^S^.
42. All the methods of proof given in Sec. IL, ibr die

fundamental rules in the common scale, apply to the

various other scales; but it must be lememberod that in

using the |^rinoiple of the proof by nines for mnltipuca-

tion and division, we use, not nine, but a number one

less than the radix of the scale.

Thus, in applytng thli principle to the proof in Bzemple 4 9tmu oMt
oat of ST9H live » femtlnder 8; tefveni oMt out of 07^ give » remainder
4, 4X8, tad MVMM eeet out, give » remainder 6 ; seveniam oat of 61U78M,
{plve a remainder 6.

If the radix be 18, we oast eot the lis ; if the radix be 6, we oatt oat the
68, fto.

48. Numbers containing digits to the right of the

separating point, are dealt with according to the rules given

in Arts. 53 and 88, Sec. II.

BxAiipLn .—Multiply dT*14»3 by 6'ld in Hsbdvoienary scale.

OSBBATIOV. Wer
XII. seven

$714<8 right t

Vl0t tiplier»«ndi+8=7. (Art. 68. See. n.)

1966616

DUODKOIMAL MULTIPLICATION.
44. The term duodecimal is oonmionlv applied to a

set of denommate fractions having 1 foot (UneoTf sgwwe,
or oit&ic measure) for their unit.

The foot is supposed to be divided into 1.2 equal parts,

called jprimes ; efMn of which is divided into 12 equal parts,

called teoondff &o.

12 fimrthsT'" maie 1 4ird, marked
'"

12 thirds '' 1 second, « ;'

12 seconds " 1 prime, "

12 primes « 1 foot, " a
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46. The term "inch/' sometimes used in thin table,

is ohjectionable, corresponding to "prime" only when
the unit is a linear foot. When the unit is a square foot,

the prime is
I'l

of a square foot, or is a mrface 12 inches

long and 1 inch wide ; when the unit is a cubic fbot, the

prime is i^ of a cubic foot, or is a solid 12 inches long, 12
inches wide, and 1 inch thick.

46. Let AEHQ repreaent the surflAoe of a reotangulw
table fcmr feet in length and three in breadth. Now, if

AM be divided into four equal parts, and AH into three / ^ p
equal parts, each of these parts, Ab, bo. A, &o., will be 1
root lonf,and iflines bk.oe,dm aredrawn through b, o, snd
c4 parallel to AS. and liues>)>, lo through/and I, paral-
lel toXB, they will divide the whole surfteeinto the small
figures, Ab^, bero, Ac, B k » m O
And, kinoe Ab=l foot, and 4/^1 fbot, 4/M i* * tqttarefoot, so likewise is

I
each of the other figures, b»ro, orxd, &c.
Now it is evident that there are as many vertical rows of these square

feet as there are linear feet in AJB, and as many squares in each row as there
•re linear feet in AH, that is in this case the number of equarefeet in the
8urflM:e=4X8=:12.
As the same method of proof would apply in any similar case, it appears

that—

7%e area of any rectaimular turface U found in tquare feet^

and fractions of a square foot ^ by multiplying the number express"

ing how many linear feet^ Sfc, there are in tJu lengthy by the ntim-

ber expressing how many linsar feet^ 4rc., there are in the breadth.

NoTB.—In linear measure, primes are linear inches : in square measure,
seconds are square inches: and in cubic measure, thirds are cubic inches,

47. The example under Section 43, page 143, is, in

effect, equivalent to finding the area of a rectangle, one side

of which is 43 feet 1' 4" 10"' and 3"" long, and the other

6 ft. V 11" 10'" long. The answer may be transkted 265
sq. ft. 10' 0" 8'" 11"" 8"*" 3""" and 6^""".

Note.—1^1. the number to the left of the separating point, Is a number
in the duodenary scale. In order to read it in common terms,we convert it

to an equivaletit number in the decimal scsJe (Art. 40), and thus <A)taiu266.
It is obvious that, since the orders primes, seconds, thirds, Ac, form a
series of numbers descending in a 12-fold proportion from left to right,
we must allow the digits to the right of the point to remain as they are.

ExAMPLB.—Find the area of a rectangular ceiling 43 ft. 4f

1" long by 20 ft. II' 10" wide.
OFBRATioK. Here, since 48 and 80 are ntunbers in the common scale, we

XII. must reduce them to the duodenary soste before attaching
87*47 them by the point to the other psrts of the numbers. We
16'0t thus obtain for the first, 87. ana for the second, 18. After—~ multiplying and pointing off four places in the product, we
aoitt find idt to the right of the point : this, reduced to an equiva-
88B88 lent number in the common ntme, gives us 910, to whichwe
24006 attach the other four digits, with their indices, as balow.
37«

68iJM»e-910ttq.ft.ft'0"2'"10"" Ans.
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48. The oomroon arithmetioal rule for duodecimal mul-
tiplloation is as follows :

—

RITIB.

Writt iht multiplier under the multiplicand having quantUiet of
the iame denominalion under tach other.

Multiply each term of the multiplicand by each term of the mul*
tiplier eeparately.

Write the partial product* under one another, to at to have
guantitiet of the name name in the tame vertical column, and add
the teveral partial product* together.

NoTi.—Considering the foot to hare no Index, the denomi-
nation of the product of any two factors is found by adding their
indices.

.Thiw S''X4"' give 6"'"
J 4 ft.X7""' give 88"'"

j 8 ft.XS ft. give 6 ft. t •'Xll
givew , ao.

Thii til ooromonly expressed, for the sake of brevity, by saying—feet into
feet produce feet, feet into primeH produce primeii, Ac. primes into feet
produce primes, primes into primea produce secontls. Ac, secdnda iulo
seconds produce fourttis, seconds into thirdk produce flfthH. Ao.

ExAMPLB 1.—Multiply 43 ft. 4' 7" by 20 ft. 11' 10".

Hare 7 and 10, multiplied tovether. give us 70, and
adding tlielr indices, wu see tnat tlio product in so
many fourths—?!*"", are equal to !<•"" to uet down
and &"' to carry. Next 4rxi0"s40'" and A"'

OPBRATIOV.
48 V 7"
son 10

» 1 tf" lO*"'

80 9 a 6
867 7 8

910 6' o" 2"' 10""

'49. In comparing this example with the previous number
it will be seen that the two methods very closely agree—the

only difference being that, in the latter method, upon reach-

ing the units or feet, we drop the duodecimal scale and carry

on the process in the decimal scale, while, in the former, we
carry on the whole process in the duodecimal scale, and
afterwards reduce that part of the expression to the left of

the separating point to the common or decimal scale.

60. Provided we multiply every part of the multipli-

cand by every part of the multiplier, it is perfectly im-

material where we commence the process. It is customary,

however, to commence, not as we have done in the last

example, with the lowest denomination of both multiplier

and multiplicand, but with the highest of the multijplier

and the lowest of the multiplicand. Hence duodecimal

maltiplication is frequently called Cross Multiplication^
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t nff 17///ExAMPLB 2.—ifahiplj 8fft. 2' 1" 4'" by 1' 3" 7

OPBaATXOV.
8 ft. a' 7" 4/"

18 7

8 J .7 J'"
9 7 10 0'""

1 10 j8 8 4"""

4' a" I'w 8"" 8'"" 4""" Ans.

tSzniGiBi 88.

1. Multiply 4 ft. r 8" 10"' by 9 ft. T 11" 11"'.

JSm. UBq. ft. 9' 1"^"'0""B""' 2""".

2. Multiply .10 ft. W 3" by 11 ft. 2' T'.

j&w. .222 sq. <ft.
«' D" «'"'9'^'.

3. Multiply 9" 7'" 4"" by 7'" 3"" 11'"".

IffM 5"" lo'"" 4""" 11""'".8"""" (8'"""".

,
4. How many square inches, &c., are there in a sheet -cfpap^r

9iindfaeBand6incfaes ?"4"'wide? \

.ans* A! 6" 8'" 6"" or 64il *q- iachcs.

6. What is ^e superficial ooatents of a sheet of ^ass whose
lenfl^tb is 7 ift. 4' 1 1"land bceacUfli S 'ft.. 2' 3" ?

^. 83 sq. ft. 6' .9" 7'" 10"".

SI. The solid oonteats aEe£)nDd% multiplying togeH^er

the length, breadth, and thidcness.

ExAHPLS.—How many cords of wood are there in a,pile 79. ft.

8 inches long, 4 ft. 2 inches wide, and 7 ft. 114nohtt8 high?

opbsaItiok.

PIBS:: SBTHOD.
JBr'8

4:2

1104
.8268

837-04

re

SBCOm) MSTBODi
78 '8^

4 4'

214848
41774

18
318

1'^'

^ U'4"
n'

304
9888

8' 4"

7'V'
8'"

14

Ko. of fl;..in cords i;8)re80^M(18*644e9 duodenary iOXI W 8" i'"-rl28.
>i% as (nuiilwr Of ft. in«ord)

» — a«*fMf«mn.«c«le. =.20jMCTcQrd»;4»*.

•iro

* t^+tIt+t-jV?) *c. of a sqmnfQ9t.
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EXBROISB 39.

1. Multip]j( together 15 ft., 1 ft.. 1 ft. 2Vand 8^
Am. 11 cubic ft. 8'=11 cubic ft. 1152 cnbic in.

2. Multiply together 63 ft. 6 in., 10 ft. 3 in., and 2 ft.

Jns. 1096 cubic ft. 9-.

3. How many ocurds of wood in a pile 10 ft. long, 5 ft. hi^^, and
7 ft. wide? wtfn«. 2 cords 94 c^ic ft.

4. How many cords of wood are there in a pile 4 ft. wide, 6 ft.

3 in. high, and 70 ft. long? J^. y\%\.

5. WhatJire the exact cubic contents of a block of marble 4 ^.
7' 8" long by 9 ft. 6' wide and 2 ft. 11' thick?

Am. 128 cubic ft. 6' 6" 2'".

6. How many bricks, 8 inches long, 4 Inohes wide, and 2 inches

thick, will it re<)uire to make a wall 26 ft. long, 20 ft. high,

and 2 (ft. 6 inches thick? Ant, 33760 bricks.

68. It is sometimes asked how we ean mnltUlr flaet, faielies, kc„ by fleet,

inohes, &c.,while we oannotmtUtlply pounds,wumiKtand pence bypoondst
ghillinggand pence, ^he answer isvety simple.

1st. when we say that 'f^t multiplied m feet rive sQuare feet, we
mtevely use, at we have seen. (Art. 40), on abbreviated form of expression
for the following, viz ttliat "the numberof squarefeet containedtn way reot-
'•Bgidar surfMe, to equal to the product Of two numbers, one (tf which
represents the number of linear feet in one side ; and the Other the num-
berof linear feet in the adfaoent side."

2nd. When we are multiplying coxether priikes, seconds, Ac., we are
merely muMplylug together a -set of fKitors havinsr 12 or powers of 12 for
denominators; and whenwe say that aeeondg mutttplied%/oi(rlMs,.give
igM^sj prim«8, mtilt^ed t^ seotmdlf, give thirds, Actyn sbnply mean
that the product of any two of these fraottons is a flraotiDn having for its

denominator a power of 12, Which power is indicated by the sum of the
indices of the factors.
Itisheiioe obvious 'tfaat duodecimal multiplication aflbrds no support

whatever to the idea that money may be multiplied by money.

QUBStriONfi TO BE AN8WBBED BY THE PUPIL.

"SoffH.'-'ThB rnnbers after the questions rtfer to the articles of the
Section.

1. 'What is the nceMMTtf of a number ? (1)
2. What is the multiple of a number ? (2)
3. What isan <iM(Mr«r7 (S)

4. Of how many kmdaave faitegersf (4)
6. What is an evm number? (6)
6. What is wa odd number ? (6)
7. What is aprime number ? (7)
8. What is a«o«N!po«ito number ? (a)

9. What are theJW»r« ofa nmmber P (9)
10. By what othcnr names are faetors known ? (10)
11. what is a common mecuure of two or more numbers ? (U)
12. Whfsa are twowmere^numbws prime to each other '/ (12)
18. Are all prime nundwiejHiaaate to eaeh other ? (12)
14. Are all oomposiie Kunwera prime to each other ? (12)
16. What are cowwwwMrwMg numbers ? (is)
16. Wlmt are iacowmsiMtfraM^numbers? lu)
17. Wmt is a sisiiaw namber P (16)
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18. What la a eube number? (16)

19. What ia a perfect number P (17)

ao. Mention some perfect numbers. How do all perfect numbers termini
atef(m

ai. What are amieable numbers? Mention some amicable numbers. (18)

ftB. What is meant by the propertiea cfnumbers ? ( 19)

28. What is the sum of two or more even numbers ? (19-1.)

24. What is the difference of two even numbers ? (19>II.) «

.

85. What is the sum of 8, 5, 7, &c., odd numbers? (19-lV.)
26. What is the sum of 2. 4. 6, 8, &c.. odd numbers? (19- v.)
27. What is the sum or difference of an odd and an even number? (19-YI.)
88. When is the product of any number of factors even? (19- IX.)
29. When is the product of any number of factors odd ? (19-XI.)
80. When will a number measure the sum, difference and product of two

numbers? (19-XIII)
81. If the number 9 be multiplied by any single digit to what is the sum

of the digits in the product equal ? (19-XVI.)
82. By what is any number ending lu divisible? (19XIX, &c.)
83. By What is any number ending in 5 divisible i (19-XXj
84. By what is any number ending in 2 divisible ? (19-XIX.)
85. When is a number divisible by 4? (19-XXII.)

When is a number divisible by 8 ? (19-XXIII.)
When is a number divisible by 9 ? (l9-XXiy.) I

88. When is a number divisible by 8 ? ( 19-XXV.) i

89. When Is a number divisible by 1 1 ? (19-XXVI.)

.

40. Show that every composite number may be resolved into prime fac-
tors. (W-XXV11.)

41. Show that the least divisor of any number is a prime number.
(19-XXVIlI.l

42. With what digits must all prime numbers except 2 and 6 terminate ? .

(19-XXXI.f
48. How do you find the prime numbers between any limits? (20)
44. What is this process called and why ? (20)
45. When it is required to ascertain whether a given number is prime or

not. what is the first thing we do ? (20)

46. When we tiy the primes of the table as divisors, which is the highest
wen<>edu8e? (20)

47- Why is it unnecesitary to try any divisor greater than the square root
orthe number? (20)

48. How do we resolve a coTrposite number into its prime factors? (21)
49. By what numbers can a composite number be divided ? (21-Note.)
60. What is the rule fbr finding all the divisors of a number ? (22)
51. How do we find simply how many divisors a number has? (23)
52. What is the greatest common measure of two or more numbers ? (24)
63. How do we find a common measure of two or more nutubers ? (25)
54. How do we find the greatest common measure of two numbers ? (26)
55. Prove the rule in Art. 26.

66. How do we find the O. C. M. of three or more numbers ? (27)
57. What is the second method of finding the 0. 0. M. ? (28)
68. Upon what principle does this method rest ? (28)
69. What is a common multiple of two or more numbers ? (29)
60. What in the least common mutiple of two or more numbers? (80)
61. Give the first rul« for finding the 1. c. m. of two or more numbers. (31)
62. Give the second rule. (32). What is the reason of this rule ? (32)
63. Give the most convenient and expeditious rule for finding the 1. o. m.

of several numbers. (83)
64. Wliat is meant by tlie radix or base of a system of notation ? (84)
65. How do we read numbers in different scales ? (35)
66. Express the number 234213 quinary £8 in Art. 36.

67. What does the expression 10 always represent? (37)
^

68. What is the highest digit used in any scale ? (88)
W. «iVW UW WW r«UHV« or UUUtM«U' II'WIU wu« wauuvmri \amf



r.Ul. Sbct.IIL] MIS0ILLANIOX7S ZXBBOIBS. 149

rrnin*

(18)

t.

9'Tl.)

>f two

lesum

\

aetac-

imber.

Inate?

me or

dghest

re root

21)
J.)

i)

(24)

(26)

^S

ra. (31)

L o> in<

)

70. What ! the rule (br tnmtfbrming s number tlram My iMle ittto the
decimal? (40)

71. How are the fundamental operationi carried on in the dUrereut
Males P (41).

72. How is the teiNurating point tiamed in the diflbrent scales ? (41-Note.)

75. How are operations in the different scales proved ? (48)
74. What are duodecimals? (44)

76. Give the table of duodecimals. (44)
76. What is a prime? (49)
77. How is the area of a rectangular surflsce found? (46)
78. W hat is the rule for duodecimal multiplication ? (48)
79. How may the rule for fluding the denomination or the product be con-

cisely worded ? f48)
80. How are solid contents found? (51)
81. Show that duodecimal multiplication affords no support to the idea

that money may be multiplied by money, ftc. (62)

EXEROISK 40.

MISCELLANEOUS EXERCISE.
(On preceding rulen.)

1. Add together $72918, $710-60, $166-78, £93 14s. 7id., £276
19s. 10|d., $497-81 and £276 4s. lljd.

2. Multiply 47 miles, 6 far. 17 per. 4 yds. 2 ft. 7 in. by 676.

3. How many divisors has the number 243000 7

4. From 713427 octenary take 4234434 ^uiTtary and give the

answer in both scales.

6. Divide 79-342 by -00006378.

6. Express 79423 and 234567 in Bonian numerals.

7. What is the 1. c. m. of 6, 7, 9, 11, 16, 18, 20, 21, 22, 24, 28,

30, 33, 35, 36, 40, 42, 44, 45, 48, and 60.

8. Give all the readings of 376*342.

9. Multiply 64276-3427 by 9999993000.
10. Transform 78263 nonary into the quinary and undenary scales

and prove the results by reducing all the numbers to the
septenary scale.

11. Form a table of all the prime numbers less than 200.

12. Reduce £672 7s. 7d. to dollars and cents.

13. What is the G. C. M. of 243000, 891, 37800 and 36100.

14. Give all the readings of 6 yards 3 qrs. 3 nails 2 inches.

16. Write down as one number, seven hundred and forty-two
quintillions, nine hundred and five billions, seventy-eight
thousand and fourteen, and eighty-seven million, two hun-
dred tl)Ousand and eleven tenths of trillionths.

Id. Read the following numbers :

71300100200401-000000070402
134900101000100100-000200020002
4700000000020007-00000000000278

17. Add together £178 16s. 4|d., £97 16s. ll|d., £693 19s. llfd.,
£216 lis. 9id., £678 14s. 7id., £197 13s. lljd., £117 68. 5d.,

and £91 Is. IJd.

;8. What are ;he prime factors of 276000?
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19. Mohiply era a' r Si^'' lO'^ by 13 a n' 11'^^

20. Dirlde 7/eft-047 bjj 713<96 ir. the dtMMJenoi^ fU»!^.

21. Wh&t niimber in the common scale is the grefi^tcthf^ can
. be expressed' bj seven fifipnree in tii» ^tiat^ermN^ seale?

22. What numbei in the oommon scale is the teast that can be
expressed as au integral number by fiT& figiues ia the.

octenary scale ?

23. Bedace 74002702 sqnare inches to acres;

24. Whait is the least common maltij^e of 240, 780) 1620,und
1728?

25. Divide $7894*16 among 3 men, 4 vomen and 6 chUffrea, so

that each woman shall have twice as much aa a^^ child and
each man 6 times as much as a woman. What is the share

of each 7

26. What are the g^atest and least integri^ numbers in the

common scale that o«i be expressed by 10 figures in the

Mnary. aoali&?

27. Diyide 729 yds. 3!qca. 3 na. 1 im by 7 yds; 1 qn 1 na, 1 in.

28. Multiply 762-4978 by 63*423;

29. From 723426 take 938^912614^1.

30. From 129 lb. tal£fr 63 Ibi 4 oz. 7 drs. 2 ser;

31. What are the divisors of 1064 ?

32. How many yards of carpet Z ft. 7 in. wide,, will be required

to cover a floor 30 fk; 6 in. long' andi20 ft. 11 in. wide^^

.7
»«pi^«i**^W«R»»^P*W~^ili^^r*"«"W^

SECTION IV.

TOLQAR AND DEOHIAL FBAOTIOIJS, &0.

1. A fraction is an expression, repnesenting, one ox more
of the equal parts into whioh any qaantity ma^ be ^vided.

2. If a quantity be divided into 2, 5^ ^, of 34^ &o.,

eq^al parts, then on« of these parts is called on^-halfi on&-

Jijth^ om-ninthy or one-thirt^-/ourth, «fcc,, as the case may
be.

one-half is written }
one-third is written ,J
one-fourth is wtten ^
ond-fiifth is^writtem:. |

one-Aiiith is written .^

one-hundtedth is written y^y
onerwxt^reighth is written-^^^

eleven^^yenteenths is written:!

H, &o.

3. The division of om ixvmmrh^, another ma^^ m in-
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diaittftd lb tfiitMr diftiifinl wayij ?» : by lawo^die ftdl sign

of diwbVi -^ orotberq£ tti piii%'^^ ob :

aniiimttiiii«>-iiidiaMtt'tkftidt»Mb»oe 17)101 8;Iv'will^ lM-8.
or thus iTt 8, or thuiy

.

No# the- kit of tfame, vis: ^ is a frtedon, asd so in

every other case, a fnadoa indieatiBi the< divitton of one
number, oalied the nmrnemtotfj \sy anotber munber, called

the denominator,

4. In afraotion the nnniber below tiu&line is oaUed the

dencminatoflr,, beooose it indioates intn how many eqnal

parts the nnU ia^dinddsd^-

—

u e.,it teUs the dmiomifttUion of

therpafitSi The numbep above < thft^ line is called/ the- nu-

merator, because it nitmemtoa or teUsrhow manyoi^ ^bam
eqnalnEurUare tobe taken. (Art. 2)

5. The numerator and denominator are called iMteniM
of the fraction,

6. Since every, firaotion expresses the division of the

numerator by the denominator, it follows that

—

The valtie of the fraction is the quotient oBtbined' by
dividing^ the.muaerato£ b^ the,daiumiinator,

7. Hence, 1st. Wheii the numerator is less than the

denominaloz;,.llie<value»o£ thn.£Dant&)n is less than 1.

2nd; When thA' numfirotos m equals to^ lh« denominator
the valine- of the^ fi«K}<don is etpial to 1<.

3rdl When the numerator is greater tlian t^e denomi^

nator 1^ value* of the ftactiott is greater than 1.

&P. S^m (Art 6) and (Aorte 79—^ Son. n.) itis mini-
ftsfe Aa<>—

'

1st. Multiplying the numerator o£ ai fraction i hy any
number multiplies the fraction by that number.

2nd. Multiplying the denominator- of a^ faction by any
number divides th<] fraction; bv that numeber.

3rd. Multi|)lying both numerator and denominator of a
fraction oy the same number dbernot !tffect the value

of the fhtotion.

4th. Dividing the numerator of a fraction by any num-
ber divide I the fraction by that number.

5th. Dividing the denominator of a- frt^on by any
numb^ mudd^ies itA fraetscab^ Usai nussber,»•»
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6tlt Bividing both r. nentor ancl deDominfttor of a ftao-

tioQ by the same number dees not affeot its Take.
9. Fraotions are divided into two classes :—vulgar and

decimal.

10. A Decimal Fraction is a fraction in which thf de-

nominator is 1) followed by one or more Os.

11. All other fractions are called Vu^ar or Common
Fractions.

NoiB.-The word nUgsr la here used in the sense ofcommon.

12. There are six kinds of vulgar fractions—iproper,

improper^ mixedf simple^ compound^ and complex,

13. A Proper Fraction is one in which the denominator
is greater than the numerator.

* A Proper Fraction may also be defined to be a fraction whose'
value is less than 1.

'^™
ti. i^. iV, W, ^Vf, '?<% "e proper fractions.

The following diagrams represent unity^ seven-seyenthSf

and the proper fraction, fivensevenths.

Unity.

^

The very flRint Ihies indicate what ^ wants to make it equal to unity and

idetUieal vdih ]. In the dis^rrama which are to follow, we shall, in this

manner, generally subjoin the difference between the fraction and unity.
The teacher should impress on the mind of the pupil that he might have

chosen any other ucity to exemplify the nature of a fraction.

14. The following will show that 4 may be considered

as either the 4 of 1 or the 4 of 5, both—though not identi-

qal-^—being perfectly equal.

I of 5 units.

He

Unity.

01 4 of I unit.

ji.. »..«, ^..i^we msy RUppose tbat the flyii nnpta betonflr to but! unit : in

the other, that Mob of the five belongs to different units of the sMne kind.
Jk>« wii«^ -««

^

n

w
e

P
fj

V;«:
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iMlljr, f magr 1m mppoMdM tlw | of on* uoil flvt Mntt
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ilaifiMtfei

equal to

^ of 5 nniti.

16. An Improper Fraction is a iVaotion whose deno-

minator is not greater than its numerator.

An Improper Fraction may also be defined to be a fraction

whose value is equal to or greater than 1.

Thus. ^,
i^,

J,. ^, a,fl^,
fJl, f, ff, Ao.. are improper fractions.

Id. A Mixed Number is a number made up of a whole

number and a fraction.

Thus, 16|. l9Sf, l|f, 99B^,e^ 2^, fto., are mixed numheiB. ^

17. An Improper Fraction iii always equal either to a

whole number or to a mixed number. The following will

exemplify an improper fraction, t nd its equivalent mixed
number

:

I
"-'^-

1 nrm
Unity

IT

+ »

ID
W-

I

rrn

I

18. A Simple reaction expresses one or more equal

parts of unity.

Thus, f, f , f, ^1, I, it^, ^'* <u^ simple fractions.

19. A Compoprid Fraciaon expresses one or more equal

parts of a fraction ; or in other words, is a fraction of a

fraction.

Thus. I off,
1^ c; ^ of^ of I cf -if&. 4e., ifs vCiwpvuad 2t»itHv^
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Mi faffiMMM^ nil Mm ftttr«nititll» or uoltSFi 1M» tiM liilir«fMlW*of
the three-iionrthi of unity :—that is. unltj belus divided tatfulMtt sMrlii».

three of theee are to be divided into nine parte and then ftmrof theae nine
are to be taken ; tkuai^

m

1 i

Unity.

1

1

1

1

r

>

1

I

—
-

*

-

NoTB.—The word^of,'*phMsed between the several parts ofaocnrpound
fnctian. is equal to and may be replaced by X, theai«Diof mnttlpllc lUeii.

91* A Complex Fraction is one! hana^ a &aotlQ» ob ar

mizcKi number inits numer:;tor oe denomuuitoCy ot^ in boih.

Thus, -t ^-. ^ |.. ^ -1. ||.&<vare;>mplexftraotion..

I
NoTB.— meanSkthat weaiie^to takrths fbuvttr partt.nol sof^^witr^Mt

4
oftllfffafituiit^ Ihi*iviU/beeiieapliiMby>—

J_ '

TJiiity.

n

22. Since fractions, like, mtB^/sxa, are capable of being

increased or diminisbe4 Khey viay beadded, sabtrtujted, &o.

23. Every int^ev may be consicfered as a fraction hav-

uigim^, £9S its £nQminator«
Thus, 18 may be written i^ ; 6» ^ ; 29, ^, Ac.

BJBDUGTXQN OF, EBAOTlQNa.

24* ^ee (Arti 8) multinfying both nvmcnitor andbdt-

nominator by the same number does not alter the Tokioittf

the ^'^'vs^je^ yf^^jsss^ reduce- S3& in^^ i»&&si^i^ Jsa^sg

mj proposed denominator, b^ the Mowing :

—

1.

8.

3.

4.

a.

'.^•\
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miUtht^ integral number-in Me f&rm of nfirmtkm HwHtg I

for Us dinomituaor, (Aft 23.)

Jkd^muHipli^bo^ mtrntnUor' and^ dtnombuiior of'tkt.mnMUff
exprevtion by the proposed denominator. (Art. 8.)

BtAMPLi 1.—Rtodace 16 to a.&Aation having 11 for its deno-
minator.

'SkAMPhJt 2,—Oeduco 1?3 to a firactioA havlag 31'fi>r its dfinor
minator.

BljnuiiSB 41.

1. Reduce 29 to a fraction.having: 12 for. its denominator.

a. Reduce 24? to a fraction having^S fbr its denominator.

3. Reduce 7, 23, and 101, tofraotions hairing 13 for denominator.

4. Reduce 4, 37, 126, 73, and VHfT to fractions having 101 for

denominator.
8. Reduce 204,, 7D11, and 1999 to fractions,having,201 for deno-

minator.

25. Let it be required to rcduoe the mixed number 8iV to an improper
fraction.

3W ia equal to the wh<de number 8, and the fraction -fr* and by (Art. Si.)

8 = ffTtherefore 8^-= ff+^r =:.ff

.

Henoe,.ta rodaoe a mixed irambcr to an- impfoper ^Nm-

tioQ, we deduod the fellowing^:*-*-"

BULE.

JXRdtiplying, the wholt Tmmber by the denominator, cfthefroBtian,,

to the product adithe^giiien numerator and' place the sum over the

given denominator.

BxAMPtiS l.'^Reduoe 18^ to an improper fraoiion*.

OPBSATIOK. Exp]<AiM!Tioi^.--'We mtiltlp^ tite whole number;9^ by 9
78| and add in tiie numerakop*A, IJIvbft.eirefi tt» (Ml..whieh;we

9 write over the given,denoiiuoa$ioi;dKandthe4'esHltingfrao-
tion, iLfiii is the impnoper fraction eoue^.

a-^LAns.

EzAMPLB 2.»Reduce 276ili»tQ'aa impiropert fraction.

mtvVf f'^'inri.
|0 *Q
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BziROni 43.

1. Redaoe the miied n;.mberf, 13-^% 1&)^, and 128i}to improper
fractions. Jnt. -^B^ Wi and ^|a.

2. ReducA the mixed numbers 384f, 673-^, 4792^^, and 668/g
to improper fractions.

jinB. a^L, A^|i Ji|f«LL, and i«^.

26. Since every fraotion indicates the division of the

numerator by the denominator—to reduce an improper
fraotion to a mixed number, we have the following :

—

BULL
Dividt the numerator by the denominator and the quotient vUl

be the required mixed number.

ExAMPLS 1.—Reduce ^^^ to a mixed number.
a^A = 201-f-7 = 29| -in*. J

BxAicpLs 2.—Reduce ^^^"^ to a mixed number.
80047-7-11 a 1882^ Ane.

ExiROisi 43.

1. Reduce the improper fractions ^, ^SPi and ^sW 'O
mixed numbers. An9. 31-,*f, 47-4^, and IB-rAnr-

a. Reduce the improper fractions «fJ', ^^^^ and »§f* to
piixed numbers. Ane. 88|i, 158^J, and 78.

27. To reduce a fraotion to its lowest terms :-^

BULL

Divide both terms by their greatest common measure.

This is simply dividing both terms by the same number-which does not
affect the value of the flraction. (Art. 8.)

The greatest common measure may be found by (Art.
26, Sect. III.) or, very frequently, by inspection.

BxAMPLB 1.—Reduce fjj to its lowest terms.' '

Greatest commonm^wure= 2S. Dividing both terms by 85 ; 4^ =:f Ans.

ExAMPLB 2.^Reduce |§$ to its lowest terms.
Greatest common measure of 126 and 168 = 18.

DividiP? both terms by 18 we get |||= x Atu. ^'

EXBROISB 44.

1. Reduce ^Sfir to 1*8 lowest terms. ^n«. ^Ijy.
2. RedttceHi^l to its lowest terma. /t^» iAa±
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8. Reduce fff|f and f|$ to their lowest termi. Jnt. ^ tad f

.

4. Redace }ff{, ^>^ and y^|f to their lowest terns.

Jfu. il, ^, and HH.
28 Inttiod of dividing both terffu by their greatitt ecmmon

meature toe may divide both by Any common meaeure. We thue

redv:e the fraction to lower terme, md^ continuing the divition as

long as the terme have a common nuaturCf we ehall finally have

reduced thefraction to itt lowett terme.

Note.—It is advisable to commit to memory the properties of
numbers given in Art. 19, Sec. Ill from XVIII to XXIV.
EzAMPLK 21.->Reduce I^Uoi ^<> ^^ lowest. terms.

iWH% dividing by 10. (XXI. of Art. 19, See. III.)

= am <il^<li"B hy 8. (XXIII. of Art. 19. 8eo. ill.)

= f^U <lividing by 9. (XXIV. of Art. 19, Beo. III.)

dividing by S. ( XXV. of Art. 19. Sec. III.)

BzAMPLi 22.—Reduce fffj to its lowest terms.

im dividing by S. (XX- in Art. 19. 6eo. III.)

= m dividing by V. (XXIV. in Art. 19. See. III.)

= ff dividing by 8. (XXV. in Art. 19, Beo. Ill*)

= ^l^ne.
EZBRCIBB 46.

1. Reduce ^t^ to its lowest terms. Jne. ^f.
2. Reduce tI(Mu7 to its lowest terms. »Ans. ^if.^.

3. Reduce If^^^Hi^ to its lowest terms. Jine. |.

4. Reduce iV'iW to its lowest terms. .^im. ^j.
5. Reduce ^Vs, f^ <^Qd M^^ to their lowest terms.

jine. I'f, -^u and

29. Tc reduce fractions of different denominators to

equivalent fractions having the same denominator :-^

BULL

Multiply each num£rator by aU the denominatote except ite oum
for a neio numerator^ and all the denominators together for a
new denominator.

This is merely multiplying both numerator and denominator of each
fraotion by the same quantity, viai the product of ali the other denomina-
tors, aud consequently (Art. 8.) it does not alter the value of the fraction.

BxAMPLB l.*«Redace |) -h and f to a common denominator.

8X11X 9 s: 297sl8t.numerator.
7x 4X 9 =s 838 au2ud numerator.
6X 4X11=: 22u=Srd numerator.
4X11X 9 as 8962=common denominator.

iWaAiMth* AAnividmil ftwAMmig am fU, t|kand MA

3Ef«Ba^'
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BXAMPLI a.—BtdaM ^, f, f, and -^i to •quiTalant frMtioni
hariog a Gomnio& 4«Donlii*tor.

l;^Kt)<7^1lx465cKlit numentor.
6X>»<»X)I1 1

<Mi u4wuiwwilor.
iXJxaxili itiftwSfd nwatnitor.
VX»<5X 7Bs68ft=sMli numerator.
tK&xyxn*«T7»-ieoiamon HktmnAntikor. '

Ann tbe «qulvft1ent ftvoUons are ^f^, f^g, ffg »nd ^f g.

BxBBOifti 46.

1. Redaee I, 'f, 4> f ) "^^^ ^t ^o eqaivttl«&t fractions haring a
common dknoininstor.

^»«. MiiBi inM> Hmt im». v'a^-
2. Reduce '^rt il>ftn<i re ^^ fractions having a common deno-

minator. Jn». HH» 48Mi ift^(/*f-

8. Redace % -i^f, VWi ti *b<1 ' *o frftotions having * common
denominator.

^ns. ilSii, T^MV/W/V, tWiV, and ^^^.
4. Reduce -Pf, f, and ^ to a common denominator.

^na. VWf, •ft',^, and ^VoV-
6. Reduce |, |, ^,<and -^i to a common denominator.

. .*«.im,HH,m«,anditfA.
6. Reduce i) 9) f> and ^ to a common denominator.

^»». Mft, if», if J, and ^.

SO. To redace fractions 'to e^vdent fractions baving

their least common denominator :

—

HULL

Find the least common mtdtipU of all the denominators. {Jin.

3Z,Sec.IIJ.)
Midtiply ioth terms of eadh fraction by the quotient obtained by

dividing mis least eonmon midtipk by the denominator of that

fraction.

KhitlraMrely multiplying beth ^teraui ligr the eame vtautil^y, as in Art.

EzAUPLi 1.—Reduce {j ^ff f, and -^ to their least common
denominator.

Sie XiM^ oommon multiple of 4, ll2S.|ind IB. la 4S.

oliiplying both terms of the Iiitmmon by 12 (i. ». *f) It tteoomes^

.

" Md *• % 4(i^i}|)»*MQme8||.
** trd *• bylt(Le.^) it becomes ft.
* 4fh *' b78(i.e.f|)itbeoome8||.

The eiiui*»to^'.finMttd)tt -lui^^ common denominator, are
therafore iSifca,aiS||.

M

M
<«
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BxAMPia 3.—RednM f , A, f^, f i, ^, Md ) to tMr IcMt
common dtoonkifttor.

The leMt ewMMMi moHtpto of •. «, 10. 4*. li. and 4^ to M>.
The multiplier tor holh tecma of the nnt ftraotion to <|A =3 44, for eeeond.

J^>=80( for the third. WaH; ftnr the fourth. «MssS; for theflflh.

y>a 4 : and for the ifacth, ifft=».
kultlpljiiv hyibtm muilMn, we obtain

|J||, ||f, |Hf, ||f, ^,
»nd ^f^ for the requfavd ftraetioiM.

BxiROin 47.

1. Seduce |, f, |, I, and ^f to their laait common denominaKHr.

« « . « . - ,. .10 -*»!*: ^»-»V^.lW,Vy^, and ^^.
2. mdace fri }» f > If) sod i} to their Ir a«| common denomi-

nntor. ^f«.mm Hf, AV, •«« Hf.
3. Rednoe |, |, j|, ft, I, ^^ \f, Vf, and ff to tbeir I«at oom-

Hion dMiMBunator.

^-m m, iihm m^ us, «'j> m and ii^.
4. Reduce f, iV, n-» B) H, and u ^ ^ ^^ ^^aet common

doaominator. Jm. m, Uh ^^R, Hit W, ^nd |^.
5. Reduce |^, ^| ^, and ^j to tb :!{r *oa8t commoii denomi-

nator. ^-M. «S§, il«, it*, and ^(f.
6. Reduce i, f, |, ^, |, ii, \i, and || to their least common

4enominator.
^«*. U, Ih U. ff, «, H, n, and ft.

7. Hednce 4, lit -fr, iV> A? and \l to their least common
'denominator.

Jini. HU, et«, ^88, ?ia |#jj, and fHJ.
«. Redoee H, I. I, +i, A, W, ^ and M to their least

oommon denominator.

^>w. MUi mh, w^Pi tills, iH», ms, un^ and um.

'81. Let it be reqluired to reua . >

|f-
of ^f to a sinrplefraetion.

\^ of -^ means 12 times -^ of^.
. Weget -^ of -^, i.e. divide-^ by 17, when we multiply the denomi*

natorllbyl? (Art. 8). Tuerefore ^ of
i^f =tTxTT, aod to mnltiply

thto residt her ii, we multiplythe namerator, A, by 19» (Ast. 8.)

. Therefore^i^of.^f—ii^=^^*

Hepoe to redoee a ««nipound fraction to a simple 0113

we 4ed loe tiie foH^KfiBg :'r-

BUUL.

MiilHplf tilike Jiumerttton to^Mer for a new ntctnero^OTi and
dU the denomintUort together for a rusw denomindtor^

?r-
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t

B3CAMPLI 3.—Reduce | of 4 of f to a simple fraction.

|of4off=8^7^=n^8V^«'-
NoTB.—In all oases tne answermust be reduced to its lowest terms.

BXIROISI 48.

1. Reduce ^ of g of -ft- of f^ to a simple fraction. JifU. ^.
2. Reduce I of i of f ofV^ of |f to a simple fraction. Jru. ^f.

3. Reduce |^ ofW of il to a simple fraction. »^ns. -j^g,

4. Reduce I of f of ^Sf of |f to a simple fraction. jSns. 1^^,

82. Since the several numerators of the comfjound

fraction form the factors of the numerator of the simple

fraction, and al^ the several denominators of the compound
fraction, the factors of the denominator of the simple frac-

tion, it follows (Art. 8.) that,

—

Before applying the rule in (Art. 31) w« may catt out or cancel

ail the factors that are common to a numerator and a denominator'

of the compound fraction.
ExAMPLi 1.—Reduce -ft- of 4 of J of U of ff to a simple

fraction.

STJLTBMKNT. OANGBLLID.

i-of iofi t,fMpf85 6X4X8X22X86
11 7 6 87 16""11X7X6X27X16 ilSaxfxX1i:XH5 3-^««-

3 i|

Here 6 and 27 contain a common fftotor. 8, which is oast out, and these
numbers thus reduced to 2 and 9. Next this 2 reduces 16 to 8,and the 9 is

reduced to 3 by the third numerator, which is thus cancelled. ARain, 11
oanoels II (the first denominator) and reduces 22 to 2, and this 2 reduces
the 8. bferore obtained fVom the 16. to 4. Next, this 4 is cancelled by the 4
in the numerator. Again, 7 cancels the 7 in the denominator and reduces
the 86, in the numerator, to 6, and this 6 oanoels the 6 in the denominator.
All the numerators are now reduced to unity, as also idi the denominators

but the fourth, which is 8. The resulting fraction is therefore ~v2t!!\^]
^ ^j.%., 1 t % t

1x1x1x8x1
but this is simply ^.

ExAUPLB 2.—Reduce iV of f of f of {j^ to a simple fraction.

STATBMBBT.

.t
*' 10

jtnt.

CA50BILBD.

Lof*-ofJLofi5=-^:^<*^15^55- Tx^x9xw_ r
11 6 8 20 11X6X6X20 "~^^(jj^«^*ft— "3^5"

NoTB.—Ifany of the terms of che compound fraction are whole or mixed
numbers, they must be reduced to fractions (Arts. 28 and 26).
The prs<Ms«! cf cascelUsg esesaplified sbore should alwa^ be adop

irhen possible.

\m

8*.v»,#^s'!^;v
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EZBBGIBI 49.

1. Reduce f off of f of -^ to a simple fraction. ^tu. -^f.

2. Reduce | of f of -j^V of -A* of ii of if to a simple fraction.

'Ana. ^.
3. Reduce f of -^ of 51 to a simple fraction. Jtm. \.

A. Reduce ^ of -^^ of|^ of -f^ of if of 2^ to a simple fraction.

6. Reduce -^^ of f of^^ of^ of ff of 6^ to a simple fraction.

Jru. -^f.

6. Reduce f of^ of 154 to a simple fraction. jSra. 24.
fi

88. Let it be required ta reduce the complex flraotion -r- to a aimple
firaotion. i

Sinoe (Art. 8) we may multiply both numerator and denominator of a
firaotionby the same number, without altering its value—we may multiply
both terms of the given flraotion by 4, i. e., By the denominator with its

terms inverted, without altering its value.

Therefore1= |g|=^ « fX I = ?JL*.

Henoe, to reducs a complex fraction to a simple one, we
deduce the following :

—

BULK.

Redw the expre$ium (Artt. 23 and 25) to the fwm qf^I3^^2!l;

, ,
fraction

i. i^reduee both numerator and denomtnator to Hmple fractiont.
Then multiply the extremte or outride numbers together for a

new numerator^ and the msant or intermediate numbers together
for a new denominator,

IzAXPLB 1.—Reduce -^ to a simple fraction.

•^=i = 9X11
2X7

=
ii
= TtV-***.

NoTB.—factors that are common to one of the extremes and one of th«
means, are to be struck out or cancelled^ (Art.8S).

EzAXPLi 2.—Reducem to a simple fraction.

9

tT«r„Al 7X9_63 _ .

tt

}i;gsmmM^-"^'^-r'
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C^ICTilV.

1. Bedtice -jtt to a simple fraction. jins. ff.

2. Reduce -^ir to a simple fraction. Jins.-ig. ^ ,

3. Reduce "^kr. to a simple fraction. jins, 2.

4. Reduce "Jn^t ~9 ft^^d -3- to simple fractions.

.tfn*. iJf, il, and H-

5. Reduce -j^, x a^d p to simple fractions.

jSm. ^, 31^, and -^tf.

161 6^ 17 21i • i {
6. Reduce -jYTi 131 "isTt "Jo?"'

*"^ if *** si^nple fii^actions. ^

^«»^ 1?, ii, M, 2-Ar, and A.

"

I'

I 84. A denottiinate fraction is a frac%|) of a ^^c^iiis^te

number,

Thi:^ I^ a lb** -^ of a mile, 3 of a day, ftc.» are deuomimite fi^iops.

SS. Jbduction ofdenomin^t^ iVactJons cpnen^t^ in Qbang-

ing Ibemfifolti^ tme dintaSJ^^tiop W 9^^ w^i&fit »}^r-

ingjBitwry^.
86. Lefe it be required to reduce f of a pint to the l!Hil^lidH't^ilhiiheI.

Since 1 qt.s 8 pints, f of a pint = i of f of a quart.

Also because 1 gal. Es ii qts. :|! of a pint^^ <^^ Of I of a gal.

Similarly f of a pint

=

i ofi of i q/i iqt j of a^bu8hel.='2^jp=y|f bushel.

Hence to reduce a denominate fra^ion &om a lower to

a hi^er denominationj we fNfd^ee the "^Uofn^t^j^ :—

•

SULB.

Take the number elkpreseing how many vfthe given denominaiion

are rehired to make one qf the next higher; alto the number ex*

pretting how many qf this denomination are required to make one

of the next h'^her again^ and 90, on ^il ther^fuired denomination

be reachH»
Write the fractions formed by these number* as denominatorst

with I as ntmeraior and the given fractionlh the form of a com^

porndfractioUf which reduce to a simple fraction, {Art, 31.)



1«M.«M9.3
Mi'

aF VnAMStlKlKI. les

BzAMPLi 1.—Reduce ^cX ti.miavito to the fraction of & week.

'ExAKPLS^.—Bedace.fi of a grain troy, to the fraction of an
onnce.

II of^ of^=y^ of »u oa. Troy.

ExiBbiSB 51.

1. Redvee.^ of an oz. to the fraction of a pound, aroirdupois.

Jlns. ^j lb.

2. JReduce f of ^ of a penny to the fraction of a po^nd.

3. rRedu<|e I of.8) dagifs to the fraction of a week. Jim. -h ^^^

4. Reduce -^ of 16^ nails to the fraction of an Hi^pUsh ell.

Jim, T^ E.e.

5. Reduce ^ of -^ of a yard to the fraction of a perch.

6. Reduce % of f of 21-)V o^ ^ cord foot to^the fraction of« ooffd.

Jtm. If^ cord.

7. Reduce -^ of t*^^ of 91 square perches to the fraction of an
acre. .^fUF. jsiv act®*

87. Let it beirequhred to le^ooe | of la^iv to the fraction of a zninute.

Since there areM hours in a diy«iid^ nshmtes in an hour

;

^ ofa day will be 24 ijiaaa^ of ^hour and 00 times 24 times ^ of a mi-

nute ; that is,
I
of a day is equal to |X24X60 gfa minute.

Therefore |^ of a day =s f of^ of fi/i of a minute =: -L^ minute.

Hence, to reduce a denominate IVaotion from a higher

to a lower denomination, we have the following * —

RULB. ->S'

Take the number expre$»ing •how mmycf the next lower denom-
ination make one of the ginen denomination; aUOf the ntimfter, ««•

pretang how many of the next Ufwer again ^nake one ofthU denom-
inationf and soontUlthe required denomination be reached.

Write thefractioneformed by theee numbers as numercdorit with
1 as denominator^ as the given fraction^ theform ofa compound
fraction^ which reduce to a simple fraction, {J[rt, 31.)

Example 1.—Reduce | of a £ to the fraction of a penny.

1of 'f of i^« tis 1^ ::» ie» pence.

M^JmPtm <2.—Beduqe 1 of f of «1^ of a furlong to the fractioB

of afoot.

I of A of 4f qf A^ of J^ of f s SOO ft. 4i|«.
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EZSROIBI 62.

1. Reduce K of* bashel to the fraction of a quart.

jSru.^ qt.

2. Reduce f of a gal. to the fraction of ^ of f of a gill.

Jm. ^^.
3. Reduce I of 2 pecks to the fraction of J of f of a pint.

4. Reduce H of a lb. to the fraction of a scruple.

Jiru. affa gcr.

5. Reduce 37^ of | of | of VV ofV of a lb. avoirdupois to the
fraction of a dram. Jim, -^j^g dr.

38. To find the value of a denominate fraction in terms

of a lower denomination :

—

RULE.

Divide the numerator by the denominator according to the rule

giotn in Jrt. 71, Sec. II.

Hilii Is only actually performiiig the work which the fhujtion indicates.
(Art.8)

ExAifPLB.-^What is the yalue ofH of a mile?

Umiles-flS

18)11 miles (6 Air. 80 per. ^9, yda. Ane.
8 ss tu. in a mile.

.• '

//

88 ss number of fUrlongs.
78

10
40 ss perches in Airlong.

400 =i= perohesi
880

Si =s yards in a perch.

«56= number of yards.
58

8

EXBROISB 53. ^

1. What is the valae of I'f of a bushel and also of f of a lb.

aVoiil-dnpsiis ? - ';

JlM. I pk. gal. qt. 1-^ pt. and 13 oz. llf drams.
2, What is the value of 1^ of a yard of doth 7

jih». 2 drs. na. li'\r inched.

9. What is the value oC J of a lb. troy ; an4 also of iVrsq. mil<e T

>^ns, 10 02. 13 dvft. 8 grs. ; and 62 abmi^ 1 rood^ 8 sq. per.

4 sq. yds, 2 ft. tSi^ in.
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4. What is the ralne of | of a furlong ; and of f of a J£ ?

jStu, 35 rds. 3 ydf. ft. 2 in. ; and 111. S^d.

89. Let it be required to reduce 9b. 7}d. to the fraction cf £7 UBm.

£>. 7!d._ 187 ihrthiiigg.

£7 188. 76Mlkrthings.
Th«(to*.7W.=,^of«W.

HencC; to reduce one denominate number to the fraction of

another, we^deduce the following :—

BULL

Reduce both quantities to the lowest denomination contfiiined. m
either.

Then place that qttaniity which is to be the fraction of the othkr

as numerator and the remaining quantity as denominator.

BxAMPLi 1.—Reduce 3 days 4 hours to the fraction of a week.

8 days 4 ho^urs^ 76 hours.

1 week =s 168 honn.
And the required fraction is -^^= ^| Ane.

ExAMPLB 2.—^What fraction is 3 lb. 4 oz. 2 dr. 2 scr. 7 gm,
of 63 lb. 4 oz. 7 dr. Apothecaries^ weight ?

it

S lb. 4 oz. 2 dr. 8 scr. 7 grs. = 19607 grs,

68 lb. 4 oz. 7 dr. 3= S6S880 grs.

V AndthefrMtionis^^^s^^ilfM.

EZSRCISK 64.

1. What fraction is 6 bush. 1 pk. 1 gal. 1 qt. 1 pt. of 60 bush.?

2. What fraction is 36 per. 9 ft. 9. in. of a furlong? jSm, |.

3. What fractiii is 7 h. 12 m. ct % day ? Am, ^g.

4. What fraction is 3 sq. yds. 2 ft. 120 in. of 3 sq. per. 131 yds.
1ft. 72 in.? • ^n».^.

6. What fraction is 7 oz. 7 dr. 2 scr. 14 grs. of 21 lbs. Apoth.?

6. Reduce 9 min. 48 sec. t<: ibe frac^^on of a
'

7. Reduce 16 bush. 1 pk. 1 pt. to the fraction

An*, Ylh,
Ans. yf^xf.

69 bush.
Jns. ^VW.

8. Reduce 3 qrs. 3^ na. to the fraction of an ell Eui^ int. 2|.

9. What part of a lb. Troy is 13 dwt. 7 grs. ? ^n»; ^^.
10. What part of 64 cords of wood is 4800 cubic feet? Am,\^,

•M%

m

>ji***«w((&i?|ftr'^
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Aj)DMoiJ or vtrtcuit pAAOTiom
40. Addition of fraotions is the process of finding %

single fraction which shall ezprecv^ ^Ln \y^;e of all the

h actions stHed.
Addition raay brillustrated as folio w^^-<^>

„.L^. Iw! ±:y^^\
I

"I

'Mliil
41. In order that frscdons may be added ther mi\3t have

a oommoB denominator;

Tiitts ^ ^^4m»ke neither ^ x^x\\ out 'f wc redin (^ fth^i !<> dquiVii^iit

.^''B?' viv? I^^c,<io]£it^ bfliivtt and after th^ veotirs a^ oomaon? de-
fi^miitttci, will be repjnsented as follows i*—

We baffe increased the numb^ i.* of the parts just as mach as
we have diminished their sisS'

49* For ilie addition of fr^olftoos we hane Ui«re^re^the

foUowing :^

—

BULB.
*

JUdntfis ctmipoimd mA conqtUx paciwmM to HMpU<iiM3\ €wd aU
to, a woman denominator. (Jrts. 29, 31, and 33.)

Md aU the nv!mercf$ov9 t»st$het,i 9^^ MimmUki ihtw mtm Jflhcie

ihe cdrnw^mrdefi^emii^or,. .^z -j#t daLtl'i^i citiis'hj..
.'

ReduceMe reeuHing fraction^ toKefi -an improperJttSAumf to

a misii'^^ number. (Art, 26.)

No~ 'Jfmixidnmnbers ocf irm^theatUkndM^theiaf^^al
jHyrtiota aire to be added s^rd^^^i, "^i' their nm addMHotUeum
qfihefiractiMii.

\^



E

BzAMPUi l.-tAdd'togetli0r^, tVi ^» Vr »ad i^*

BM«^iinOfl(1i|lBfirMtions bftve alreMbrfpommoii denominator, we iMve
aimj^^foi <iiNBl ,t{i« nmiiititori ttbopIiM li, ft& oomttondbilomilwtar.
beaBi/^ tneir lum.

Thus iV+t'^T»r+iV-*^1 = iT^= ff= a^-An:

ExAMfLM 2.—Add together ^, 9, |, f i^nd ^i.

Tli«ie ItaMJtions reduced to their leut oommoa denominator by Art. 80^

*>«»«^if, ft If, fl. I|.»v# »w» vw, «B
gfl lim '

804 Afrl ti
And IW|+i^|i+H= Tc

" =W =H «" *i^r -^n..

BxAMPLi 3.--Add together ?, |, -/V aadi of 4 of -ft:
of Jt «* H»

i^or| of^ of II of 5j[ is equal to | (^rf. SI).

T|^f fraitidttb to be yclded ar^ th«reMi^ f+|+S«r+|'.
' These veAiAed to a common denominator {Ari, i|i'bepome

Bit4]iPLi 4-~Add together 9|^ 11^ 16|, 43|, and^
Keirethi^ taMt fraction is a complex IMiUoit «nd It eQiial t^f. '

j)|+;il}+l«|44j^+f£4+w+i<H^»4-(|4-|+1*t^^^

iU»t^V?|1t^it^+iJ«+H^^ =?HSS«Hie*

Tlf0t^^ the tum of the given quantities is TlhH/^=^ie*
BiiAJkpL»'9.'^Add togeitiierf)f and 5|.

Here adding the three flra^tions ^ther we pbtainJ^m for^^*^^»
to MaK^e add the inti^na nii&b^ ffj^d thni o\imi Hii eMM^sutt

EXBROISl 55.

1. Add toge«r |J, |f and W- -^»«- ft ** ^A*
2. AM topiier A, A, A, A, « «?* ife ^ , ^^

3. Add together 4^, 11%, 16^, 2if and 19»f* ^^

4. Add togetlier 16fi, lliJ. iS^s 1% a^M^^Mi..

ilrai;5: Add t<#tirbf% 1| auS ^.
6. Add tofl^ther \, f, }, 4, |, *, J and |. A^
7. Addtr>|eth6jr|,f, aMf. iins.

8. Ag^mi Af^. Bit

.*%*

i'S^^'iSj^^. ife'Ly*LA'i!fe^
'f.'.

AVSi^ti'^i; itys^
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10. Add together Ufy, 47f, 21^}, ^ and 19}.

Ans. 104H*
11. Add together 17}, 43f 168}, 207,V ^^ 506}ii.

Ans. 943}}.
12. Add together 6f , 11}, ^V, 16tV, h A »nd 17}}.

^n«. 53}}}.
13. Add together }, f , } and 68}. Aria. 69}}f
14. Add together 173,^, ^ and 91}}. Ana. 273}}}.
16. Add together 1}}, 2}f , 3}} and 4}}• Ana. 13}}}.
16. Add together }, ^, ^\, ^, ^V, |, } and }. Am, 3^.
17. Add together 7, 11}, 18, 26} and 79 /f.

Ana. 142//^.
18. Add together f , 7^^ and } of } of 10}. Ana, 11 y^.

it 20}
19. Add together;;^, } of 3,"t of^ of 2}, and 7^

*
. Ana. 15y\;^.

20. Add together 3}, 11} and 14}}. Ana. 29}f

.

21. Add together J of }, f of }, } of }, } of 1,% and 4J
ofl}cf}of}of}of}

22. Add together 41}, 106}, 300}, 241} and 472}
Ana. 1}}}]

23. Add together 92/^, 37^^ and 7}
loil

Ana. 1161}}.
Ana. 137}}}.

24. Add together 21}, 36}, 2fand } of}. Ana. 61}.

26. Add together 2} of 3|, J^, 2} of 4} of If, and 4
ofAof2}of 1} Ana. 34}}}}.

wi

43. In order to add denominate fractions they mutt not only

have a ammion denominator^ hut they mud befractions of the same
unitf i. e.f must be of the same denomination.
Thus £|, fa. and |d. cannot Ik) added 'Ujgether, a» the result would be

neitilier f of a pound,f ofa shilling, nor ^ of a penny.

But if we reduce them all to the fraotir-a of a pound, or all to the firaotion

of a shilling, or all to the fraction of a penny, it is obvious that we may
then add the resulting firactions, having first reduced them to a common
denooiinator.

; Henoe, for the addition of denominate fractions, we have
ithe following :

—

BULL , ,1

, JBIeduee all the fractions to the same denomination (Jlrts^ 3^ and
37). Reduce the resuUing fractions to a ewnmon demominatnr

(Jhrts. 29 and 30). Add^(as in Art, 42) and find the valiu oj^^e
reeuUingfraction (Art. 38).
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SzAMPiiB 1.—Add tog«th«r | of a daj and | of an hour.

-yh.+ |li,= J,y. + ^ =^ = 6Hh. = 5h. 35m. 42f seo.

BzAMPLi 2.—Add together -ff of a poand, f ofa shilling, and
^ of a penny.

^ of a £a i^f
ofs^ of i^s i-^fa of a penny=sI5t^ fonoe.

|of»ihuUnff=| ofJjt=JjLorapeniiy=:^paMe.
«80+806+lS»

152^+4J+? = 166+ 885
= 167HJ pence= 138. Ijfjd.

NoTi.—*In place of proceeding as above, we may find the

TAlne of each fraction separately (Art. 88) and add the resnlts^v

ExAHPLi 3.—Af!d together ^ of a bnshel, | of a peck, and^
of a gal.

# of a buihel= 8 pki. gaL 1 qt. 1^ pts.

fofapeck = IgaLdqtf.

8nm=:l bnah. pks. gal. 1 qt. Off pta. ilM.

BznoiBi 66.

1. What is the sam of A-lb. Apothecaries' weight, f ok.

^ dr. and f 8cr. ? Am. 4 oss. 6 drs. 2 sors. IS^H &^'
2. Add together } yd. | ell Eng. and ^ qr.

Am. 3 qrs. t 1|}| in.

3. Add together | of a yard, | of a foot, ana ^ of an in.

Am. 7 inches.

4. What is the sum of ^ of a mile, ^ o£a fbrlong, and
' Aofayard? -4n«^5ftlr.l6rds.0yds. Oft. 3^in.

5. Wnat is ihe sum of | wk; \ day, } h. ?

Am. 2 days 2 h. 12 m.
6. Add together £\y fs., and -^d. Am. 3s. If^d.
7. What is the sum of f of 21s. f of Ss « ^^ £S 128. 6d.

£fy and ^fd. ? ii ^. «<.3 12s. 4^)4.

SUBTRACTION OF VULGAR FRACTIONS.

44. Subtraction of Tulgar fractions is the process of find-

ing the difference between two fi'aotions.

l'^ We have seen that before fime^iui oan be added they most hare a eom-'
jljb inoa denominator and that iHien denonfinate ihustions are to be added
Kt thegr nraafe be also of tiie «ame deiioniinatiou» nnd thia is manifeskfy the'^

(ilMiealiolntbesnbtraottonofflrftctfom.

"- :-'jS.
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Henoe, for Ihtf 8u))tnM>tk>n of ftitelidiiii; we Uaf« the A)l-

lowing :

—

ROLl.

lUdttc* eompQWd and cojnpUx fractioM ip timplt onu awi ^l
to «' '.f /*^lrwtf«MI, ifm ahready nicA.

' r'-ttic,:' (ffthe rtiidting fractiom to a common dfhdmMUor,
JtiCy.Mt'ti&ik i^kmtirdt&r of th§ n^tf^akiend fr^ tfii numerator

of the mtfMmdi «mf VHuath tk$ diffn^^e tartti the coMmon dtno'

mifuUor,

Nbti>-*Ia the ease of mixed numbers it firequehtlT happens
thai flM'ftWBfioHil i:^** ^f th« 0«i)itMEl«nd ir ^^telr t}i&tt tiie

M^MiMitftl {Isf^i (u .itMf milk jen 1 WbtM thin o^ei^^ iAMeAd of
redaoing lK>th quantities to improper ftactjoyoa ,and tljien apply-

ing tMMe;it iilmuetj l^ileY t& bb^^bW u^iSF^dm th^ integral

|Murt of the minaend an^opqftaringit as a ^i^jkion, htiftiig ihe

4KMnmon denomln'atbi)^^it t^ tie fractiooa^ pf^Ho^ the mi&u-
isflld. (See 3rd, 4th and otb Examples below.)

BxAKPLi 1.—From | take t^. \

f-i. i\= 1%—rt« iVff ^n«. ^

Here reducing j and -^^ to a oonfimoii denominator they beoomu -^^^
and fi^.

BxiiUPMi 2.—From I ofJot i^^i of 4?» take^ of i
of k.

Here|rof.ot^o«4«=:g.

bIxamHi 3.—J'rom.l92^«x take Iflt^

.\ axid'^li redws^'to a ootniddii <fenoibiiMl>ofb^(k#ie .% and |^.

KMb *iai* weroHMioi; sUJbtract|^ from v^^ we have to borrow 1 firam

th^4Af!«Hi^pai>kol the mhiuendiapd (iensiMttg i»iie i|4>a^ itldy^.
We,vAiw 'qAi|is|il9f^i'>^ tol9i|f{, iu)drthw

EuMPXk i.-^IromT^O iV take 16*

39^«J-. 16^ = 29! ' — 16ff = 2a+Uf — 16^ = 28H— 16|f

BxAMPiA 6.--What is' tii4 dttfo'iMtfc^ MtW^it iofi-df f^ of 3f
dajs aad f 4tf |.«f 51 hsMis^r

= 121

EXAMPL#^

ded
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Bnaomr 67.

1. from I take ^.
8i

2. Prom ^^\/H^V of ti of ff take ^^. jtm. 0.

«

3. From 98aH take 29^. jSfnt: W3tWo.
4. What ii the difflience bet#6ett 68^ and I8V>A ?

Jbtf. 60^111 i

5. What is the difftrenoe between lOOi and 9| *" Jnt. 90f.
6. What ii the 4y&rence between 6i and | of 9i ? .Inf. 11.

1, From eili^r tStf elOfff. wfiwTA^*.
8. From 4 of a take f of<^-^ ^n*. ff.
9. From § of a lb. avoirAupoia take | of a dram.

4m^ 10 01. 9} dn.
10. What is the diMrettc« between jl4VrAi>i^^f^ .^nt. aj^f.
11. What is the diflnrenc4 beween | of a mile, and -^ of a fuv-

lonjr
"* Am. 1 fdr. 5 rd. 3 ydi. 1 ft. 10 in.

12. Find .ae Talue of I of^a—tV Pf 281.
•^^•JS^'

13. Findthevalueofl2iWif+J of ? off of 8J of^—i^
14. Findthevalueof SVrHdJ—3i^2j4.5i4.6J—164. Jtu.
15. From -]^ of an acre tak^l^it^terch.

jSnt. 1-rood 17 p. 22rj^B. 2 ft. 108 in.

16. From 16| take 9if, and firom 16»Vtf0 titke^^U.
' 4ni>9r^,tJ^9m^,

45. Let it be required to multiply Jif by I

.

Here we are requhred to multi|flrtV4»y |i that is by | of 7.

Now if we multiply .^Vby 7 we idaU bnro multiplied by a quantity 8
times too great, and the product wiU be 8 ^es tiob great.

If. therefore, we multiply^ byf7 Wi» shal) have to divide the result by 8
in order to get tiie product of A^ x |.
But (Art 8) we multiply-^ by 7, wheti w^ripultip^ the,numerator by 7,

and we divide th^respltlbg^lil^iQpw!^^

TbmM,^ Xi^^ ti^riS to mvi}|ipl]f^>aeti«iir tof^ih^, .w«^

multiply the numerators together for a ne^ numerator, and tlie denom.
inators together for a new dramnfaiator.

Bmo^, fbt ^ Mui&^lieatidn of vii^ar fh:ctii(M8 ^q
deduce the foUowiog:—

amiK.

IUditC9 eompotmd and c<mpUxfra4AiQm to dmple om$ {M». 31.
and 33) and wMokima mittd^flimitfi t^ impif^trfraelumi {iirta.
23 and 25^,' -•

,

Cancel any factor* thai are c&mirum to a nuff Tst&r isad a djr
nominator of the muUingfractions (Jirt,di2),

'* ^!S3

,m-
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Multiply all th* nthtced numtratort togethir for a mw nttmcr-

atoTf mim th* riduetd denominaton togethir for a mw ifiiomi-

nator.

B§duce tht retuUf if neeutaryf to a mix9d numbtr,

BzAMPLi 1.—Multiply I byH.

H«m we auoel the flnt denomiiutor and reduce the eeooud numerator
tos.

EzAMPLi 2.—Multiply together -frt }> ^i find H>

BTATllfSirT. OAirOIXl.BD.

i'fX|xix«t= ii^T^T^i ~ T •^'**-

BzAMPLi 3.—Multiply together |, -A-, 6f, 9f, 2|, and 63.

VIAXMMMKT.

|xAxVxVx4xV
OAVOILLBD.

BzAMPUi 4.—Multiply together if^, IS-j^i 9|, i of f of 7, and

i ofH of 26.

BTATBKBirT.

TkxWx^'^xVxW

3
OASOJSLLMD.

3
3

179
L. i?i JBvS W_206X3X8X3__6635
7» ^ U ^

Ik H^ 1>^"" 179 — 179—30iH«^»>*-

EzAMPLi 6.—Multiply together |, 3/rf 4}, }, 6^ and 6^.

STATlMairT.

ixWx|xfx¥xtt. v\

CAKCBLLSP.
"* i*l A A 1? 77_247x43x77_8l7ai7
j^

X
3j ^

3j
>^ 6 ^ t ^16"~ 81X 6X16"" 607$

-^^^«^?**

^7fl5^f:w-!Sr!!3!S^,,
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jttu, -iC.

Jim. Hi.

Bznoui 68.

1. What ii the product of f§X\f
a. Whftt if th« prodaot of fxl 7

8. What if the prodaot of Ax^«7
4. Mnltiplj together 1, f and iV*
6. Maltiplj together 14, 16i>» end 8A. Jtu. 74»jf.
6. Maltiply together ^, 89, A ftnd H* •^n«- W-
7. Beqaired the product ox |, A, ^Vi ifB <^nd f

.

wfnt. ^VVV*
8. Required the prodaot of % V> JVi 21| | and 6. wfnt. 131.

9. Required the product of !» f> -At iV *<^d 209. jfiw. 9f

.

10. Find the yalue of 6| X 11? X lO^X iVX^j of Vff* •'^* iV
11. Find the yalue of ^ of ^r of^ of 77x f of V^ of 91x6l|.

Jtnt, 1127i.

12. Multiply together -g-f
9J1

"Ti YjIJi ^Vi »»* H-

18. Multiply ^ of 8 by f of 19.

14. Multiply f^ of 7 byH of 87^.
15. Find the ralue of 6|X I X } X f•

le. Find the ralae of 8|x4ixl5.
17. Multiply i of 8} of A of 91 by 8i«rXH of 6i of ^ of ff of

16i of I-tIt- '^nt, 4729HI.
27 871 2 81A>

18. Find the ralue of ^n^^^JL^-i^' -*»"• W*
19. Multiply ta^ by i of f of H- •^»«- ^h

«... ,
,^B| |of8iXiVof28 7i i . 100

20. Find theTalueofg^X^^.^;j^X3|xfxl4fXi2i

Jm. lOf

.

Jfu. 408|.
.ffMt. 2-]n).

.Au. 268|. *

46. To multiply an intend denominate number by a
fraction, we baye tbe following:-^

MuUiply th» denominaU number by ike nUMeraiorofthe/ractton
and divide tke retuU by tiu denominaior.

Norm,—Thii !• merely ooniiderinf the denominate number a flraeMon
.having 1 for ite denominator (Art. v), and applying the preoeding rule.

ExAMPLi 1.—^How much is f of $129*63.

j of l»e8=:^p^*=!52|3-|57.eif Ane.

BxAMPU 2.—How much is -ffOfi of 10 lb. 6 os. 4 dr. Ayoir?

fr of i of 10 lb. « Oi. 4 dr;=^ ofao lb. • o«. 4 dr;ai2i^li^^^J^=:

3 lbs. 4 01. 14/r dranw. wfn<.

;fe
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m

I'

ExKRotra ^9.

1. How much is l^g of 4 days 61i.? ./^. 5 days 38 m. 20 set:.

2. Hbw ihuch is il of £29? J*i». jCB 1«8. 6^d.

3. Howibuch is f of 186 acree 3 roods? j9ns. 145 ^eMs'l rood.

4. fiow much is H off of^ of 23i iim«s 2*4 h.^ m.i
'• ^*' Ufew. llioiir'&Sinin.

6. H«w much is ? of ^ of f^of 1 of^S bush, ipk.l. gal. ?

^na. 2 bu$h. 2 ijk. ^eil. '3 C|t. I-)^ pt.

4,7 . 'From the principles already egtjlbii^e(!, it is evident

thftt^

l0t« When the multiplier is less than unity, the product

is less than the ^^plioand.
%4. i?,9 multiply a fraetion by a ?fhoJe,nui^l3!^r..vemay

« either mi^ltiply the numerator^ the j&act^n or wide tli^e

denqminatqr by that numbor. (4rt. ^).

.3rd. To .multiply a whole .nuB^)er by anv fraction^hating
imi^fprits nuinelrator, we siinply divide the wiiole num-
ber% i^e denominajbor.

Thug, to multiply by J, i, |, |, -^^ *p,, we divide by 2, 8,4, », 11, 4c.
'**^

^th. When ^ultipljyin^ by a milled ^untber ef which

theif8eti9(nfd4>art hsii^ unity fyr ftsttuuMffAtor, Itos/bcitter

to multiply %y the int^gralpart of the multiplier first and
thc|i iiy ithe fractional part, afterwards addii^g the two

partial products together.

u L »dii-

yf}mmDIVISION OP VFX*^AR iP'RAOnONB.

48. Let it be required to divide i^ by ^.
Here we are required to divide ^ ^^^ ,^^1'' ^« by^ of 5.

Now ilr we divide f by 5, We vm a fflTiiK^\li tK^cp f^^
m^^i^ fjhe

quotient is 11 times less than the required quotient.

^nierefove, to obtain the oonreot ^ttent of fHhfd *^^ dttidhiS ^ by

5, ve shall have to multiply the TO|idt by 11.

But (Arti 8) we divide the fraction f by 5, WheU We multiply the detiomi*

nator 7 by 6, and we multiply tiieiaidt Ifyil when we m^^tipty the nu*
merator 8 by 11.

a?hereft)re^.HV=^=

verted.

Hence for the di^ioi^ <€' li^^Qtions we haye the follow

ing:— *

.

-^^^-E? X^sssdividend X divisorWtbits terms In-
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20 sec.

1 rood.

1?

mpt.

avident

product

le tium-

,11, Ac.

if wWch
bMtsr
first and

the two

It, And the

iheddUomi-

>ly the nu-

ts terms in-

RULI.

lUfluct,compound and complex fractions to siwpU of\es_i }iB^o\e

and mvK»i numbers to improper fractioM.
Invtriihe terms of the divisor md'proceed as intntitipliedtum.

In aadltion to the foregohig analysis) the .following may be
given aa a proof of the truth of this rule.

f•±-^=;;j- because the dividend of any question in ^i(ision may be

made the numerator and the divisor the denominator of a flraction.

Vfoitr sinceve may multiply bo^tenuB of the'lAkOtion^ "Ity tutf nam*

her, wemay multiply the^ by^ , i. e.rtbe denominator w^th,it8.tenp|i in-

verted.

Therefore 4«4-^=-^^(beoau8efrXV=l)=fxP-; whence

the 1;ri|th ofAhe rule.

EzAMPLi 1.—Divide j'V ^7 i*r«

BxAMPLB 2.—Divide | of -ft- by VV of 82.
i

ExAMPLi 3.—Divide ^^ bj 3^.

BxAMPM 4.?rTDivWe T?f of T*r ofXX3| rby iV of g|X4|.

STAraBIBMT. ' ^ "* ^«B1I« Of DHTISOB iNVtfSflD.

_1

OANCILLID.

Xll % 36

3

35 ^5 ., .

EXBROISK 60.

1. Divide I of ^ by i of 8^
2. DiV'RTeH by ififed divide the result by -ff.

3. >Di^dav82^ l»ir 26fr.
4. D^yi40$ijby|9^<t.
5. Divide 1) by | of 2i of 16 of 8| of i)l^.

6. Divide 2i by (H-A of 9.)
7. ©ivfei«48*by|if iof S.

8. Divide «| by f of^<r 4^ ^.

Ans.^ms^

Jlns, 7^.
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0. Divide 4} of 3^ by 2i of 6i. J.'T'*. ItV-

10. Divide -^ by
jj.

-tffw. Wff-

11. Divide f of 7A byA of iTf

.

-«n«. JH-
13. Divide li| of H of i of If by \ of i?, of | of 5. Aiu, 3tf

.

12 24
13. Divide ^ by 21. .tfiw. f.

41.

14. Divide ^^ by -j^- Jiw \,

16. Divide 14^ of ^ by ^ of 8^ of j^. .^n*. l^V-

n
3i

^^ ^•

% 7 -iV 4ft 3 I
13. Divide 16J of -f of y of y by ^ of -^1 of rr of

;

49. To divide an integral denominate number by a
fraction:

—

ftOLI.

Multiply it by the denominator and divide the re$ult by the

numerator of the fraction,

NoTB.—This la, in efltot, merely oonaidering the dononiinatd number ai t
flractloii hmfiag 1 for ito dmomiiietor (Art. 28) and applying !>he for^coing
rale.

BxiMPts.—Divide 6 days 17 hours 11 minutes by ff.

6 days I7h. llm.~ Jr-6 days 17h. Urn. x ll==l£?yiJ%2l5il2Lli

— 14 days 18h. 30m. 12 seo. Jne.

EXBROISB 61.

1. Divide £8 148. 6id. by -^' Jini, £8 80. 6Jd.

2. Divide Im. 6 Air. 91 yds. 2 feet by 2i cf l^.
Jm. 2 far. 124 yds. 2 ft.

3. Divide 3 acres, 3 roods and 3 perches by %,

jin$. 6 acres 1 rood 6 per.

4. Divide £7 16s. 2d. by f Jim. £17 lis. 4id.

60. To reduce a fraction having a complex fraction in

its numerator or denominator or both to a simple fraction

we haTO simply to apply as often as necessary the rule

giyen in Art 33.

NG7i.-r?a«ticul&7 attention must b4 )^A to the relative

.

length and heaoinen of the separating lines as they determine
the various numeratori and dwominatore.
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SjUMPUi 1.—Simplify

it

it

OPIBATIOir.

0^ e^ 6SXtXlW 13X88

^} i
Is

15X85
"" *XWX85"" 86

2X198

l^jfir*

EzAicpuB a.—Simplify

6
i&

J
-I34 5

H
5

3i

¥^1

2^

8i

JJ

V

it

7
OPSSATIOK.

13

lo"

24

TaT J

13X13 13X13

20X24 20X24

16

2 1

It

7X5

IT

13XiaXlt 2873

aux 34X1X3 16800

M

Jinx.

,;.^'.^|^->^'

^'M£
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1. Multiply

m
T

9

7
7
9

i

BZIBOIBB 62.

fty

f 0f32

I

.» •_

Am.^^,

2. Divide

//

61

91

"T"

T
12i

by

^.

4i
3. Divide

3J

6i

. -mnL by -

3J

16f

7

Amx. 3^.

51. From what hfiA already been said, the truth of the

following principles is evident.

Ist. When the dividend is equal to the divisor, the

quotient will be 1.

2nd. When the dividend is greater than the divisor, the

quotient will be greater than 1.

3rd. When the dividend is less than the divisor, the

qnotient will be less thaa^*»-

.<,*,
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4th. The quotient will be as many times gre&ter or \em^

than 1 as the dividend is greater or less than the divisor.'

5th. To divide a fraction by a whole number, we may
either divide the numerator or multiply the denominat(nr

by that number.

6th. To divide a whole number by a fraction having 1
for its numerator, we simply multiply the whole number
by the denominator of the fraction.

Thus, to divicle by ^^ J, ^, |, &c., we multiply by 2, 8, 6, 7, 4c,

QUESTIONS TO BE ANSWERED BY THE PUPIL.

Note.—2%« numerals
articles qf the Section.

after the Queationa rttfer to the jMunddfad

1. What isa flraotion P (1 and 3)

2. What does every fraction indicate ? (3)

8. What is the denominator of a fraction, and why is it called so ? (4)
4. What is the numerator of a firaction, and why is it so called ? (4)
5. What are the terms of a Araotiou ? (5)

6. How is the value of a fraction obtained ? (6)

7. When is the fraction equal to 1, and when greater or less than 1 Y (7)

8. What effect has midtiplying the numerator of a fraction by any mun-'
ber ? (8)

9. How does multiplying the 4^nominatcr of a firaction by any numlwr
affect the value of the firaction ? (8)

lag both terms of a <j

affect its value ?(8)

10. How does multiplyiag both terms of a .raction by the same number

11. How does dividing the numerator by any number affect the value of
the firaction ?r8)

12. Hew does dividing the denominator by any number affec^t the value <tf

thefructiou? (8)

18. How does dividing both numerator and denominator by the same num-
ber affect the value ? (8)

14. Into what classes are fhMtions divided? (9)
15. What is the distinction between vulgar and decimal fractions? (10

and 11.)

16. What Ls the meaning ofthe word" vulcrar " as applied to fractions P (11)
17. Bnumer. .te the six diffsrent kinds of vulgar firacticns. (12)
18. What is a proper fhustion P (13)
19. What is en improper firaction P (16)
20. What is a mixed number ? (16)
21. To what must an improper firaction always be equal ? (17)
22. What is a simple fraction ? (18)
23. What is a compound firaction P (19)
24. What is a complex fraction P (21)
26. How may we convert an integer into a firaction P (23)
26. How may we reduce a wh(ue number to a fraction haviuff a given

denominator P (24)
27. How is a mixed number reduced to an improper firaction ? (8S)
28. How is an improper (hxtion mluoed to a mixed number ? (26)
29. How is a firaction reduced to its lowest terms ? (27 and 28)
80. How are firactiona reduced to a common denonrintstorP (20)
31. How are fractionsreduced to their least common denominator? (30)
39. How is a oomnound fV«cticn redtj;^ to a simple one r (31)

>j
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88.

84..

85.
86.

t7.
88.

89.

40.

41.

4a.

48.
44.

45.

46.
417.

4B.

SO4
51.

SI

58.

5^
55.

56.

67.

68.

Whi^t ii mmat by OKnodlingT (88)

Upon what prlnaple may we oanoel factors oommou to numeratorand
denominator f (88 and 8)

How do we reduce oopplex fractions to simple ones r (88)
"What Is a denominate fraction ? (34)

In what does reduction of denominate firaotions consist ? (85)
How do wo reduce a denominate fraction Arom a lower to a higher

denomination? (86)
How do we reduce a denominate fraction flrom a higher to a lower

denomination? (87)
How do we find the value of a denominate firaotion ? (36

ion ofanother ?How do we reduce one denominate number to the
(88)

Wliat is addition of ftractions? (40)
What kind of flraotions only can be added ? (41)
What is t,he rule for addition of ftraotions? (42)

When mixed numbers are to be added how do we proceed ? (48, note)
What is the rule for the addition of <!enominate flraotions ? (43)
What is the rule for the subtractioxt of flraotions ? (44)
What is the rule for multiplication of flraotions ? (46)

Give a proof of the truth of this rule. (45)

§ow do we multiplyan integral denominate
ow may we multiply a flraction by a

How do we miUtiply a whole number

'

rator? (47)
How do we multiply a whole num^jor by a mixednumber, the flractional

part of which nas 1 for numerator ? (47)
What is the rule for division of flraotions ? (48)
Give a proof of the truth of this rule, (48)

How do we divide an int^n^J iienominate number by a flraction? (49)
How do we divide a fraction by a whole number ? (61)

How do we divide a whole number by a flraction having 1 for its
numerator? (61)

ruie. [Vi)

enominate r.xmber by a flraction? (46)
by a wholt) Jiumberf (47)
nber by a fraction having 1 for nume>

E:iBROiSB 63.

MISCELLANEOUS EXERCISE ON VULGAR FRACTIONS.

1. The Ottawa River is 600 miles long ; the Gatineaa 420 miles,

the Chaadidre 100 miles, the Richelieu 160 miles, and the
Niagara 36 miles. The entire length ot the St. Lawrence,
from the upper end of Lake Superior to the Sea is 2000
miles. How will the lengths of these different riyers be
expressed as fractions of that of the St Lawrence?

2. The population of Godorich is ^ of that of Peterborough,
the population of Peterborou^n is U of that of Brcckville,

the population of Brockville is If of that of Prescott, the
population of Prescott is i of that of Ottawa City, the
population of Ottawa City is 2| cf that of Port Hope, and
the population of Port Hope is ^V o^ that of Toronto.
What fraction is the population of Goderich of that of
Toronto?

3. What will 6} pounds of tea cost, at 66) cents per lb. ?

4. Suppose I have | of a 9hip, and that | bu;^ ^ more } wliAt
is my entire share 7
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6.

"\

6.

A boy divided his marbles in the following manner ; be
gave to A

J
of them, to B i»o, to J, and to D J, keeping

the rest to himself; how many did he give away, and how
many did he keep?

Find the value of
^^-^^

of ^^+^*
of ^tt3.

7. What cost 1670^ pounds of coifee at 12} cents per pound?
8. A tree whose length was 136 feet, was broken into two

pieces by falling
; | of the length of the longer pitoe

equalled % of the length of the shorter. What was Ibe
length of the two pieces respectively ?

9. A farmer bought at one time 971 acres of land, for 1000
dollars; at another, 127 j^ acres, for 1376} dollars; at
another, 600| acres for 68311 dollars; and at anothtr,

333i acres for 4013yV dollars. What was the whole quan-
tity of land that he purchased, and the sum that he paid
for it?

10. Find the value of (12g— 8J— l-^y + A)X4i x (7'^r-«i);
and also of (I -M<^)— (f -s- 3^).

11. What is the value of 192 barrels of flour, at $6} a barn^l?
12. What is the value of 37GH acres of laud, at $75f per acre?
13. Bought at one time 147| bushels of coal, and at another thne

320]f bushels. Having consumed 1661 bushels, I desire to
know what quantity of the coal purchased is still on hand ?

14. Divide U^L^Jhij 1i ; and find the value of-JL±i±i.
773 V 1.1.1

15. If 17| bushels of wheat sow 7^ acres how many bushels

will it require to sow one acre ?

16. Multiply the sum of 3|, 4), and ^, by the di£ference of 7^
and 5^ ; and divide the product by the sum of 94^ and
93^.

17. Divide 2 by the sum of 2|, ^, and 4 ; add l}--4 ^ ^^^ ^l^^
tient ; and multiply the result by the dififerenca of 6} and
4i.

18. Find the value of (J+i)X(lH2i)x(2T^H)X(3T»o—?) J

and also of (l)-H2i)-f(6i>f30.
19. A person dies worth $40000, and leaves | of his property

to his wife, | to his son, and the rest to his daughter.
The wife at her death leaves | of her legacy to the son, and
the rest to her daughter ; but the son adds his fortune to
bis sister's and gives her ^ of the whole. &ow much will

the sister gain by this; Mid what fraction will her gi^a
' be of the whole ?



1^ DSOIMAL FBAOtlONB. tteCT. IV. A

DECIMALS AJCjTD DECIMAL FRACTIONS.

52. A deeimal fraction ifl a fraetion having unity with

one or more Os to the right of it for denominator:

Thus -nj^iri ihri Ai -rtMriri *C' are decimal fractions.

68. A decimal fraction is reduced to its corresponding

decimal by dividing the numerator hj the denominator

;

b^ 8inoe( Art. 52) this denominator is unity followed by
onior more. Os, we divide the numerator by the denomi-
nator when we move the decimal point as many places to

the left in the numeratoi^ as there are Os in the denominator.

SxAMPLi 1. Redaoe -i^Vir to a deeimal. jSns. '743.

2. Rednce ttt^^Su^v to a decimal. Jlns. '00092376.

EXEBGIBB 64.

1. Reduce -ftViyj -nr^S-nTy a^^d iV to decimals.
«^«.*567/00098 and '7.

2. Reduce Ttns^hrff and looWooft to decimals.

.>4n«. -0000023 and -0000176.

3. Reduce ro8^ 8SMTnr to a decunal. Jlns. '000278643.

94. It is as inaccurate to confound a decimal fraction with its

corriBsponding decimal as to confound a vulgar fraction

wiith its quotient : Thus the value of | is *75, so also the

ali)e of ^ is -75 but -75 and fcfj are no more identical

than are j and* 75.

66. To reduce a decimal to its corresponding ^.eeimd

fta«tion:

—

BULB.

Conaider the significant part of the decimal as numeraiw and
heneaih it %oTitf.for denominator 1 followed by as many 0& as there

are pUmes in the decimal.

ExAMFLB 1. Reduce -043 to a decimal fraction. ^m> toBtt*

2. Reduce -00000676 t(ja decimal fraction. »^ns.-YuMhTSV'

EXBRCISB 65.

v,V
1. Reduce *73, '092 and '0003 to decimal fractions.

2. Reduce '^137 and '000006943 to decimal fvfictipp^.

'^ns. iWff, and T7nrS8o^mr7r.

3. Reduce '13578967 and -023004003 to decimal fractions.

^n*. iWifWff, and i%?,i)M?8?7r.

fl

bi

ci

ct

1.

2.

3.

4.

5.

a

si

ft
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66. Decimal fractions follow ttxactlj the same rales as Tulgar
fractions.—-It is, howerer, generally more conrenient to

obtain their qnotlentSi and then perforin on them the re-

quired processes of addition, Ac, hj the methods already
described (Sect. n).

To reduce a vulgar fraction to a decimal or to a deoimal

fraotioii:

—

9'tlt,

Divide the numerator ly the denominator and the quotient viM
be the required " decimal " ; the tatter may be changid to m
corresponding decimalfraction by (Art. 55).

Thia is merely actually perfionning the division which the finetton indi-
cates.

ExAXPLff 1. Reduce ^ to a decimal and also to a decimal firae-

tion.

8)^
•876 jSnt. :ss. -f^^^ Ane.

2. Reduce i^ to a decimal.
16)9-

Ane, '5 and '375.

'An*. -fSs »nd -^is.

'5625 Am.
EXIBCISB 66.

1. Reduce | and | to decimals.
2. Reduce ^ and i to decimal fractions.

3. Reduce f|, ^|, and ^ to decimals.

Ans. -9733 4-, 4'666+ and -44117 +.*

4. Reduce 9, VVy cui(^ $ to decimals.
Am. -857142 +, '4166 + and -44444 -^.

5. Reduce -^f and v^^ to decimals.
Am. -15178571428+ and -554012 +.

hi. Let it be required to reduce £3 78. 6!|d. to the decimal of

a pound.
OPBBATIOir.

|d=^6d hence 6}d= e-?6d. If now we divide this by 12 we shall have
its vttlue «» Hbe ^eefmal ofa shilling.

6id?i«^0dUs-6«868. hence 7s 6id=7'6i»6a.
next it we divide this by 20 we shall have its value as a desimal of a

9b. 6}(dM*tfB85s=£*S78125.
Therefore £8 78 Qlds^ S78126.

Hence to reduce a denotninate number of liffereiit de-

hoininatious to an eqtuvalent decimal of a given die-

nomna^on we deduce the fotiowing:—

* The sigh+ wvi^^n after these answers Simply hidieates that tiiere is
still a remaind " .

' oonsequenily that the diviBion may be carried on
further.
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IDLI.

Di'it'h tM lowest detuymifiation luaiud by that nunUter which
fnakei one of tht next higher dtnr 'natim.

Annex thit quotient to the numba q; the next higher denomi*
nation given and divide ae before.

Proceed thus through all the denominatioM to the om required^

and the latt reeuU will be the one sought.

llAHPLi 1. Bedaoe 3 daysi 12 hours, 3 miuuteSi 30 seconds, to
the decimal of ^ week.

60)90=aeo.s40i8O.

aoja'Sssdeolnua of a minuteeS min. 80 aeo.

Mi)lfOSSSsdeoinml ofm hou7»12 h. 8 m. 80 leo.

7)af50Hi806g3deciin«l of a daj=8 days 12h. 8m. 80 nee.

,
4»e. *6008478=deoimalofaweek==8di^l^8m. SOaeo.

fiziMPLi 2. Rednce 187 lb. 13 oz. 11 drams to the decimal
of a ton.

\

OPSBATIOir.

eo)lVdrauM.

16)18'6876 ounceg.

11000)18^8664^75 lbs.

•008087784876 ton. AlUi

Here we divide the 11 drams by 18
and thus obtain '6876 to which we pre*
fix the given 18 os. Next we divide
this by 16 and obtain *86546876 to
wliioh we bring down the 187 lb. and
divide the result by 8000, the number
of IbSi in a Vm.

Kdrii^To divide by 8000 rtilnove the decimal point three places to the
l<sfi and divide by 8 ; similarly to divide by 60» SO. Ac., remove the deci-

mal point ime place to the left and divide by 6, 8. oc.

EXBBOISB 67.

1. Reduce 3 yds 2 ft. 1 in. to the decimal of a furlong.

Ans. -01679+.

L Reduce 3 dwt. 17 grs. Troy, to the decimal of a pound.
Am, •01646138+

.

L Reduce 2 scr. 7 grs. to the decimal of a pound, Apoth.
Ans. •0081697+.

4. Rednce 5 fur. 35 per. 2 yd. 2 ft. 9. in. to the decimal of a mile.

Am, '73603+.

8. Rednce 8 qr. 2 na. to the decimal of a yard. Am, *875.

6. Rednce 58. to the dechnal of 13s. 4d. Am, •375.*

* B^dnoe 68. first to the fraction of 188. «Ul. and then reduce the resulting
flracttdn to a decimal.

4»a««a« va« •waaawi* w\r vaav <

MaA4lA» tfv# tAa AA — f^6^ .p. 3 ««. eMJCafwvivu w» Awa* ma* —• "T^TT """'
"ft

""" wffiP»

r

'
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7. Bedaee 12 h. 56 min. 21 lee. to the decimal of a daj.

8. Rednoe ) of | of 6}d. to the decimal of £{.
Am. -OnOSS-l-.

9. Redaoe f of i of a miln *o the decimal of S| inchei.

Am. 8620-671428+.
10. Bednoe | of | ofm lb. Ayoir. to the decimal of | of an ot.

Am. 0-2444+.
11. Reduce 3 V 1 q< 1 pt. to the decimal of a bushel.

Am. -92 18''!^^

2*0400

68. Let it be to ^ad the value in tenna of a lovrf

denomination oi yard.

OPBAi^nov. .. ExpxjLVATXOir.—Sinoe ihare we 8 Aael in a
Tird, it ii evident that any dedmslof a nurd
11 fATM times m threat a deoimat of a rook
Henoe to reduoe the dedmal of a yard to a
dedmal of a foot we multiply it by 8. This

evee us two feet and 'MH^ w a foot. Bimi-
rly multiplying the dedmal of a foot bv Ifl

reduces it to an equivalent decimal 6f an
inoh. We thus And '8476 of a foot equal to 4
inches and '17 of an inoh. Amin. multiply-
inff this last by 12 reduces it to the decimal
of a line, and we thus find the whole quantity

Am. 2 ft. 4 in. 2*04 line8..'782S of a yard equal to 2 ft. 4 in. 8*04 lines.

Nora.—In these multiplications we only multiply the number to the
right of the separating point.

Henoe, to find the valne of a denominate number in

Wms of integers of a lower denomination wo have the

following :

—

RULI.

Multiply the given decimal by the number of unUs of the next

lower denomination that make one of the given denomination.

Point off as many decimal places as there were in the muUiplierf
and the integral portionj if any, toiU be units of that lower denomii^

nation; the decimal part may be reduced to a stiU lower denomi'
nation^ and soon.

EzAKPiB 1.—Find the yalue of £'97875. ,

OFVEUXIOV.
•97875

ao

19'S7600S.
18

e'sooood,
4 ^

Am. 19b. 6id. + g of a farthing.

Q-vuuuur.
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omtmumm tuoncALs. i^u»<in^

BzAvrui t.-Ml'liia the tidM of '*lH39if^of^piMvA Ap6th«-

ovsBindv.

Am. 9 OE. 3 dr. 1 ser. 9'448

m

4ri*

r«llOQdior.

I, iSilid llii Talae <tf 0*3945 of jL,4»y.

«tfii«.vfr boors 28 min. 4*8 sec.

% tmminSi9» of O«a066 6f a mdie.
,

4 ;
i '

: 4m. 8 iliir. 6 per. 4 ycfa. 3 ft. 6*24 in.
^

3. Vilid the mOoe of 0*IMi|58 of mi ob. Troj. i

«Aft. 6 d^rt. 4*39344 gMkW.
4.'m0^ftm^ )a*t6 of je2 29. eci. jIm. je48 es. io|d.

Jk mi the ««Im of U'il^S of 7 b«Bh. 1 pk. 1 g»l, 1 qt
Jim, 82 bOBb. 3 pke; gil. 1 qL e*49(» pt*

e. find the sloe of -aOSt of a Vj, Troy. .

wtfnt. 2 m, 9 dirt 9*631 gndne.
t. fted lievshM! of *lit6 of I Air. 9% per. 2i jdl. <&' io<. *

,/ 49«. 13 per. 3 j4«. I fl^ 4 in,

8. Find the ralne of *625 of a league. J9n$. 1 mOit 1 4bi>.

9. What ie the Talae of '016626 of a bushel ? j^. 1 pttkt.

10. What is the valne of '9398^ df an acre?
-

)iAM. 3 roods 80 ffSr. 1 yd. 4 ft. 9^ hiehes.

11. Find tte naltte of *27'75 of I aqw yd. » It 92 in.

Jiu, 3 sqw It ^71 ill.
,

' ' i nil I fi

OIBOULATIKQ OR RBPBATING DEGIMJl^.

* 68. Let it be required to reduee % and f to decisuil^

OPIBATIOV.
»)6

7)6
*665686»ftO.

II T i Mill t i I
I II III '«» » »» <l> •*f

*If tbef^Tenqnaatitybe eqwened in m<»e than one dniOBilnetloik it

riwuld be nduoea to <mm before ^qiriyinf the rule. Thus in this eonunple
7 bosh. 1 pk. 1 gia. 1 qt.= 8S7 qto. end U'lTSiS X 287 =c SSM MSiB qts;= 82
bvuh. 9 p&. e 1^. 1 qt. 0*490B pintt.
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10|d.

t.

fipt.*

rftint.

pitkt.

kehes.

^r--'.^

i!^,'&

Ion it

punple

AikM.6»^.3 OUMy^LiMrO BlltlBfAtiS. I8f

In HiMe ftnd inany oiher eases I3ie diviinoii does Hot
terminate, and liie talne ef the i^saotion ein emiy t»e

approximately eipieflied. In the fonner a£ ihe a))OTe

eKawpIes tbe Igm 6 Is oonstantlj zepeated, lod in the

latter the sories qf Ignies 867142.

60. Decimals wMoh do not tenninate, »• e., whiioh con-

sist of tlie same digit or set of digiln oon8tan% i>^peated,

are oalM ^peaiiiig or Oironlating ])eQima]s.

aii The digit or set of digits, whioh^repeats, is called a

rqtdmdy jperiod or drcU.

NoTS^-<^Tbe tema p«i94 and dreU are eonmumly ued an!]^

when the repetend contains two or more dij^tB.

62. A Single Bepetend is one in which only n singjb

di^tr«^peMa»

I TkiM'SttS Ae. t *9m Ae. ; •8M8B Ao.«PG ill^ NpiftMida.

68. A Sin^e Bepetend is ezprossed hy writing the digit

that rq^eats with Hl dot over it,

Thiu, '8SS Ao. Ii written i ; *m Ac is mrittm *7.

94u A Gironlftting Decnmal or C(MBpoimd Biepetend is

one in whkh more than one digit repeats,

Tfanm"Unnim Ae. t •MMSO Ao. ; iaUkU4itlB^ Ao.,m GiraolaAiiv Ikoi-
miiftor Oan^onnd Bapetendt.

69. A Giroolating Decimal is expressed by wiitlng ihe

reo^rIiQg period onee wiUi a dot over its first and h^^tsu
muiB^ ^Stlfm Acis written i«r ; ^loaeAc. Mt *llS«l4SiAe.il wiitt0B iau.

60. A Pure B^^etend or Oircnkting Dermal is ene i%
whieh the repetend commences timmedtat^ alter the

decimal point.

67. A Mixed Bepetend or Cirenlating Deoimid is poe

yrlfiok eontuns one ^ saore ebtos or rignificant fignres

between the repetend and the dednud point.

Vbiis,*i 7, T«m|taP!eJkDe(endk

"M, iflmi, 'Vrin^ nemx^ Olrcu!fttiii$ Deotmeli.
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68. Similar Repetends are those wluch oommenoe at

tiM same number of plaoes from the decimal pointy

Thof, *nMB, *nfl7M snd *00msM are Similar Bepetendi.

69* PiSBJihilar Repetends are those which oommenoe at

a diffsrent number of plaoes ftom the decimal pdnt,

;nitv,'7Mi *MMf!f and '9191178 are Biniiiiilar Repetends.

70. Obterminous Repetends are those which terminate

at the same niunber of places from the decimal point,

Hhnif *7487i *6Stf and '184/7 are Ooterminous Itepetenda.

71. Similar and Coterminous Repetends are those which

bo^ oommenoe aD.<! end at the same distance from the

decimal point,

[| I . lluia» '784887. 16*4171818. 1981618411 are Similar ft Ciotermlnons Bepetenda.^

' Tl* In reducing a fraotton to a decimal we place a point after the nume-

,

raftor, and annex 6b to It until it ia exactly divialble \a the denominator,
jpatalnce the point doea Aot affect the division, n^erebr determining the
jplaa* of the pmnt in the reanlttng duotient, it ismanifeat that we may
leave it alto^ther out of oonsidmnon, so that anneiing Os to the nume*
valor becomes in ^ItotfiMi^te<N«r it 0$ gtu^ a power ef 10 a$ ipW make
UconiamthedmtonUitator, Now if the ft«otion,befbre proceeding to the
diTl8ion,<be reduced to its loweot terms, the denominator can have uo flus-

ter to common with the numerator ; and if the denominator be eiaotly
oontuiMdIn the numerator with the Os annexed, it oui onhr be flrmn its

beAflg contained in that power of la by which the original numerator was
mmnplled. But since 10 contains only the factors 2 and 5, any power of
l6 can aontain only the Ikotors 2 and 5 ; aud hence, in order that the de-
nominator may be exactly contained in numemtor with Os annexed, it

must coiKtaki only the flMtors 2 and 5, f Men of 2 and fi.

Hence, when a vulgar fraction is reduced to its lowest

terms, if the denominator contain no factors other than 2
and 6) the corresponding decimal will hefinite; but if the

denominator oontain any other frotor than 2 and 5, as 3,

7, 11, &e., the corresponding decimal will be infinite, i. e.,

mm be a repetend.

SlcAHPLL—Oan -j^, ^, ^ and iVf be exactly expresied as
decimala?

16, the denominator of the first, =s2X2X2X2, (i. e. contains

no prime fkctor other than 2 or 6) tilierefore it can be exaetly
expressed by a decimal.

.

26=6 X 6 (i. e. no prime factor other than 2 or 6) therefore

, H con be exactly expressed by a djieimal. '^

12 =5 2 X 2 X 3 (i. e. doet contain a factor other than 2 or 6)
therefore -^ cannot be exaothr decimated.

125=5X0X5 (i.e. no &otor other than 2 or 6) therefore
can be exactly decimated.
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Eznom 69.

Of the following fraotioiui, whioh oan and which oannot

be ezacily decimated, i. e., reduced to equivalent decimals ?

1. h ^t H, tHt, and m-
2« ifFf fl TnTi TTTTi til' '

3. Hi Ai iV, I, and tHit.

78. We may determine the number of places in the

decimal or finite part of the decimal correspon^g to a
Tulgar fraction by the following :—

BUU.

Reduce the fraction to Ut loweet temUf and deeompoM the

denominator into itsprimefaetore,

y the denommator coataiine no faetore other Man 3 or 6, or

powere of 2 or 6^ the whole decimalieftnUe.

If the denominator does not contam 2 or 5. aefactor, the deeim/ot

eontaine nofinite part.

The higheet exponent of 2 or 5 witt indicate the number of def^
malplacee in the finite part of the corresponding decimal,

BzAMPLi 1.—How many decimal places will be required to
express /Afrt
Heroi 8126 =5X6X5)^6X6 s;s6«, Therefne fhe equiTilMit d^dmalirlll

oonUin 5 places.

BzAMPXii 2.—How many decimal places will M required to
express -ftWr?
Here,ie00=s2XSX8xaxaxSX6X6s=a6 X5S. Htnoe « it tiift liighert

(PBpQaeat, trndUbt number of decdmal plMeii will tbereftnre be 6.

BXBBOISB 70.

1. How many decimal places will be required to express the
following fractions, via :— i^, ^ftr, ^<fc and -^s t

Jine, 4, 3. 6 and 10.

2. How many places will there be in the finite part of the deci-
mals corresponding to i^, Ji^, tHStt and^^ ?

Jtns, 6, If 4 and 11.

74. In decimating vulgar fractions Where many places

are req|uired in the decimu, the method of continuwy di-

viding becomes very tedious. In such cases we may some-
times shorten the work aS follows :

—

BxAXPLLw-What d^oinial is equiyalent to the vtil|^ fraction
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M)l'<»(QrQ6^

116

140
116

MO

8
'

^=0*03448^. Therelore ft\ss0'29686^ «ld ittltotMutii^g tbis

Talae for^ we get:—
^±:0*0844827686A. Hence ^=0'2068966617%V and snbsti-

ttttiag tUs lotA ^>^ f^t '*-**

^s 0*0344827686a068966517^, Henoe ^ as 0*241378810844-
82768^S0}| and tflOMUtoting this value for^ we gUt :—

|8|^=:;0*03448»m20iSi9<Nifll'r24137d3i. Jns, ^
70* The number of places in a period cannot esseed

<iie ibdte in the denominatoit i^iinns one.

'tim'%>iiit <M5tt42^ wluwe tlie aiial} figona abotre the' Une re-

preaent the anccesaiTe remaindera, none of l^lijieb, (rf>ooiir8e,

ean be^aa gjraat aa 7, the diTi8or,r-the next lenuundier after

the 8 wodld be 4| and coiiBeataetttly tiie digita would- com-
mence to repeat.

7jIh Tboae ii^tends tl^at hme aa many places, minus
one, atf fljeteaae unite in the^ denowaiinatoig or theigeqniva-

leaH! TU%«r fWiotions are sometimes called perfect repetends.

The foHowing are tilie oi^y firactioiia J^viag a d<MMwaiBator

leaa'thail 100 tbat give perfict r^ends when decimated :—

li iVi tVi 5V» 5^1 iftr, B'ff, ^ and ^.

77. To reduee a pure lepetei^ to an eqnmlent vulgar

£n^tioB:*-r

' Pat tht inniod for nunMraltor^ mi at many, ,ntne« as ther* are

^laeu mlthe period for denomi^or.



iof.?i
I;

AMbfBiVS.] mmhAniKat pimMjui. m

il^gthis

I gabsti-

1810844-

xmrmuit
Uteithan

line re-

:ooarse,

dcom-

minus
•equiya-

jettnds,

Kainator

; vulgar

kert art

Bxiiitiii.wW|iAi flMMtiOBI tqiiiiiakBt to !9| '98,

•m»^a*Q97048.

ii ft I*

8iiiiilM)y^s'dl*flierefbra^=:i»7{ {|«i*i|{}|=-7»;Ao.

Hnwe *din.'=^7{Ws
f|f

; *o«whaneeftetMiMOCtlwrQle laevld«il>

Vmmam Ti.

• • • • • •

1. Bedtice *8, -09, •342, -7004 and -0020011 tt^e^TlOiNII«!«»
fractiona. ')•'

• • •' • • •

2. Bedtoe -19, *1067, *11115 and -704103 -fo eqniTaleiit Tvlgav
fractions; *• ;;.::, ^^.r^r .,,

• • • • « t •

3. Rednce -102, *0<»18, -OOOOno^ -010208^ m^mWUm t«

eqaiTa|»n»^iaift,j&iaolkwppi_
4a#. ^S^!ii^^^»h¥> imafllW *n4 i»l«llf*

79i To ffedvoe amiiMl vepatend toaa eqpuariteiiik'T^

frofitioit:-*-

VBia.

Subtract theftniU part from iht vHuiU and nt down UU Hfn^
«nMfor the muMTatar.
F^ deiumibnitUirpiii^M as th$r9 areplaett in <ft« <lMf:

J^lH^ipartJbUdlbe«t^aMi^^ Ot off ^er^ ort pki^ In tki

*JMt€*part,
• • • ••-•'

BzAi(PL9*—^Bednce *73, *1234 and -7132092 to their eqniTalent
irit%4r fiaetions.

OFIBATIOH.

n-r 7= 6fr=3:iii]m«ntorof Avf^frMMon.

8=lirt pJ^SSrSlBce the rapetond hat^Mt (Nie iiaiee in the
one pleoe ia the h^biHe nevtt

vf^UenA jidiitMiia ti»«h«ei1ii
sg^yp ". «wrt«J"""«^ !*«••



102 dndotuLnno dmoialb. (•901.x?-

MWiia at lid PwwBihMito^ diia» 1ih» jnflntto part «r tha dtdmil.
oonMnsybiir plMM and the finite part ^ibiwi pjMei.

BiiBov.—Let it be leqnlred U> reduce '^78184 to an ei|QiT»-

]«Bt olgar teotioB.

Let «= •978734 (I)

Then lOOx= 97*8784 <U)

And lOOOOOOxs 978734*8784 (in)} mbtraotini^ (U) from (lU)
giree 999900« = 978784—87.

1, 978784—97
Wlienoe c = —

w^^Wi
^ Tflo/f rtp^imi mimu tkt finUt part

for a fmmeraior§ and ainumy 9« m thtn ar$ plaeu in k\fMU
parL/ottowed by at many 0« it thert art plactt in finUt piirt

'Jiht dtnoniindior,

\ The rnlfl may also be explained as follows:

—

^

Taking the nme pimpte *9787M and midtiplylng it Xnj 100, wt get

msi X IMstrSTMs «y4.n97M=i7+#i)f ('AM. 77.)

ll««,dnoewenuiltipUedbylQOthlixeBiiitiilootlmflatoogviat. Thare-

flure '9787MpbA^+^{^v a^d to add theie fraetfona we sraat rednoe

ri tben to a ecMimn deoonmiator when thflor beooraet

5^^+ -5^= (hioe mf*10006-l)

tyxetOMIHl) . 8m _ 97X10000-^ fWe 97000»-47 . «784

•gJW 998010 "• 989900 +989900* 999900 999900

"°
^MMi>tt

** ^'^'^^^^ nqMteiMi mtmttjkiittpaH far tmmerator; and at

MOHf 9t at fhtrt art piaeet imit^MU part,flMowtd JgatmrnnyOtat
ihtrt art pktott injimftPOj^Jtr dtnominaior.
Whanetihttmfhfitr ^itmam^btt,

BziBOisi 72.

.1. Bednoe *8826, '147858, and *4l820076 to their eqairalent
vnlgar fractions.

• • • • .

8. Bednce 875*4965 and d01*8ii756 to theiif eqairalent mixed
numbers. Jh«. 87^^ and 301^,

3. Pidnce -088. *0714286, and •123456 to their equivalent

Tolgar fractions. '^t -h* itt 'miSiMB*
•»;

,
':*' Jt'.'*4

4. Beditlce •7084, •96432, -00207, and •14887i tO thiirfMvalent
Tolgar fractions. urni.f|H,||f,T^iiaHMIS

J
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878*

70. Tliere we aereral properties belonging to metendi
which it is necessary to remember. Tbej are as.Mows:

let Any finite decimal may be regarded as a repetend If

we make the Os recur:

Thofl, '27= '870.-= ttOOz: '27006=: '2700006. ko.

2nd. A repetend having any number of places may Ita

reduced to one haying twicCf thrioe^ &c., that number of
places.

Thus a repetend having 2 places may be redaced to one hav*
ing.4| 6| 8, 10, 12, &c., places.

For example. 'S72
=

'37272b '8727272, fto.

-232181 ='2321842134= •23'2181S18481Mb Ao.

3rd. Two or more repetends, having a different number
of places in each, may be reduced to others hating the
same number of places in each, by the, Allowing:—-

BULL
TidiB the numhern indicating how many placet there are in eadk

-^ repetendy and fimi their least common multtple. Reduce each r^p§m

tend to that number of placet.

• •• • •

Thus, let it be required to reduce *147, *932, 'S.^lTi torepeten^
having the same number of places.

Here the nnmbera of ptaies are 1, 2. and 8, and the leart common multipla
of 1, 2 and 3 is 6, and houoe each uew repetend must have 6 placet.

Therefore '147= 'U777777. '962 =*93232S2, and *8417sS'ail7«17.

4th. Any repetend may be transformed into anothet

having a finite part and an infiuto part containing as many
places as the original repetend, and hence any two or more
repetends mny be made similar, %

Thus, *4i28 =:? '41281= *412812, Ac

7'65432i= 7*6548216= 7'65432t65, Ac
5th. Having made two or more repetends similar by the

last article, they may be made coterminous by the preced-

ing one, and lience two or more repetends inay always be
m&de similar and coterminous.

6th. If several repetends of equal places be added toge-

ther their sum will be a repetend of the same number of
plaoesj si]^. every set of periods will,give the samexsp^.
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ADDITIOir Of OXROULATIKG I^lOIMlLa

90. To add oironlatiDg decimals :—
>ULI.

Makiih§rtpittnd$»imilar and cottrminout and wrU* thm w^*
ittr 9M imothtr, toot to hw th$ mitt of tht tarn order in M*
MMM virtieat column,
Md, bigitmins at th$ right hand iide and carrying v^at w>uld

AoM bun obtaintd if th* dteknah had btcn carried ovt two or threo^
pkea fitriktr.

• • • • • • ,•

XzAiiriA-^dd together '^881 *927, '421 an^ 9*128466.

DiMtanilar. BlmU»r. Blmilu tad Cotennlnoui..

*7U :u •788 =: 78888888888801

fm*U ar rUMfj ^ 912846884668456
loarri«d;.

0WD. cs 1110648888766104

BOBOISa 78,

•

1. Add together *8, 6*827, 19*48, 27'0278 and •0347128.

M?w. 63-8108688274.

!• Add together 7*427, 9-1234, 17'298'7643 and 18-67.

Jnt, 52*52622820390147i.

H Add together 4Vs, 7**16'4, 4*7i23 and •8731*7.

Jim, l7-80926Q2ia8«

4. Add together l-S, 99-088, -162, -814, 2-93, 3-'769230, 97-2d

•nd 184-09. Jtns.
339-f261 77443^

SUBTRACTION OF CIRCULATING DECIMALS.

81. To cmbtraot one repetend from another:— \v

KVUL
Jfofct thk rip€tifidt timiht tmd eoterminoue^ and vfritc mt bt-.
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math fh$ oihtr, to a$ io ham tmttt ^ 4h$ mmm ordtr l» tht

vtrMeoi eohmn.
Subtract 0$ in vthoU numbf»t taktng noHet whtthtr mm woM

hau bitn borrcwtd if tht ptriodt had bttn txtmidtd,

• • • •

BzAMPiJi.—From 9Y'08429 take 11'088T6.

Dlwiinilar. Bimilw. BimilMr Mid Oot«niiliiQiii»

97*08410 9708480 97*084X01010

11*08878 11*088768 11*088788789

TmedlfllBreno^i 86*968888189

If ilM perlodi bad been extended,we would luiTe had to borrow out fnm
^Ititflgiure of the minuend period { andbewinf tbleln]idiid,weiiBr9
imui 8i 0| so*

EXIBOIBI t4.

1. From 729*3427 take 93*126.

2. From 1*43729*1 take -00713.

3. From 1-2764 take •4'7884.

Jm, 636-216T4il

jSm. l'48oi60059t8M.

Jnt, -6637001628090Y.
• •

4. From 42-18763 take 17-0000008432. Ant. 25-1876324900.

MULTIPLICATION OF OIROULATINO DECIMALS.

82. To multiply one repetend by another or by a finite

decimal:

—

BULL

Change the dedmalt into their equivalent w/ilgar frMtUmt {JlfU,
77 and lS)imultiply thete together^ and reduce the product to Mt
eqtmalent deeimai»

• • •

EzAMPLB 1.—Multiply -3 by *78.

•3 = 8 = iand-78 = Jf= f}.

Therefore, -3 X -78 = i X H = ffi = 26 Ant.
« • • •

BzAMPLB 2.—Multiply -318 by 7432.

•318 = )V and -7432 = ^.

Therefore, -sls X 7432 = A X ft = i!fr= •23648._

jft (5-



Gwovtij^*

T».

1. Multiply taS b7 a*9.

a. Moltlply -ast by in.

8. Multiply -818 by -W. ^

4. iToltiply Vlii by -47068.

6. Multiply 4Vaa by 198.

'«iM.'#liPlNKi

diM. «'t88i8.

•iMt. '88.

^ni. •8ie54i68850.
* * .

Jnt, •986.

DIVISION OF OIBOULATINO DBOIHALS.

88., To divide one vepetend by another or by a iinite

dlMinidi :-— ktjLto.

Changi ttu dicimah into tMr equivaltnt vulgar fritcHoru,

dMU Of in Art, 48, and tiduee the nnUt to U9 corrttponding

IxAMPM.—DlTidf -437 by -818.

•437 =: -^a and -818 = ^,

TlHwforo, -437-5-818 as i*A-5-A=T*ftrX V-H=0-6a.

BZBROIBI 76,

1. IHTide ^083 by 133.

a. DiTide 889-186 by 16-7.

8, DIHde -81664168360 by •47063.

Jm, -6.

jSnt. 34*6.

4Nt. I-Y&64

4. SATide ''ik by -118881. jin$, 3-8336394U7947068.

EkiBOfM 77.

MISOBLLANBOUS BXBROISB ON DEtttMAtff.

1. Reduce | of f of -^ of 14 to Hi eqalTalent decimal.

a. Multiply '67 by a-is.

8. Find the yalue of *678ia6 of a wfiek.

• •

4. Reduce -93437 to its equiyalent fraction.

• . - . •
.

.

' » * '•
" • •

6r Add together 67-334,98*713, and 91-0347i3a4, and from their

•nm take. 100-133466789.

6. Reduce.6 Ittt. 36 rOto. ^ ^A** 3tt. ^ in. to the deeiittal 4fa
mile.

I
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T. Find tht dHRiNttM between lT*4M5ti iq. ft 9foA 100*8 i^ia.

a. Wb»t if tlie ve3i»e of ^Itami of two MceeT

9. Rednoe IMaV ud l*04286Ti to TnlgAr fk«eaont.

10. Diride 4^845 by 1-^0.

11. From 8S-*62 Uke 18-'76482.

^12. What ii the difference<between '784 of a lb. end -198 of en oe.

eroirdaDoisT
18. How meny jerde of oerpet 2 ft. $h in* wide will be teqniroA

to cover a floor 27*8 ft lof^JMtd 80*16 ft. wide.

14. Mnltiplj 8145 by 4-MV.

16. How menj finite pleeet are there in the decimalf oorreepond-

i«» to Vlr, iV, A, iVi, V^, •»* AVk?

16. Add together 81|, 61-126, 88B|Sf r' '1.9r634*

It. B.4.« (i±r?;!? ^t^') + !:?i'p!to.*..
^l-6+2*629 **• / 1>W«

pie quantity.

q^^PlSONS TO VB KfXBWBJtSD BT THB FUPIL.

Von.—Tke wmbtn qfhr ih0 qtMHom nfw to iht oHMtt qf Ok#
AmMom.
1. WhtttisedeohnalfiriMtion? (S8) . . . .
Si IVSurtlliihediittaMltonmima »dMimel KBditeoomipondincdetfaBel

|ii9ll MHiMMi Ai^ 47 8«A !•>

ft. HowweoM^ ridMe 4 oi. 17 dwl VHtn. tothe'deoliiial of e HlfX (IT)

6. How would you find the vtlue of '71S4S of a Freneh eUi^ (tt)
7. What ii meent by rapeafcing or dro^hKttnf deoiinilaf (i»>
8. Whet it arepetend.per<od. Or ofrde ? (jiu
9. Whet is e tingle repetend, end how ia ft eiprenedf (61 ft 69).
10. Whet it e oirouleling dedmel <m oeoipeirtd repetend, imd how it H

einrMtedr (eiFes;
-•m'^-t^ «~

11. Whet It e pure repeteadf m
IS. Wh»f evetlmiisrrepetendtt Give an example. (68]
14. Whatal^dil(^imUarrep()tendt,? GiTe^ezainplet
15. What era eet«mfeoeeMpelend»fOiTeexaaip

ie. (68)

plea, m)
and ctit*

iA» <4 l^licetiii the tidte pert of llrii

^ spdendefG^Teexfubplee. |[70)

16. Wheftei^rnKHiWdH ariAto ligt boUi atttike end oolwttlnonat Qlve
examplet. (9l>

17. When oen a \ttbar Araotlon he t-
18. Show that tlttfeiiffaieBiiiHly
19. How can we.eiofrtpdSii^tte niml)flK <tf i^lioeein Oe tidtepert

M.IftheT
wbatltthet

n.'vneKepeptneqafepeieniitp^Vr
.

M, Bowisapnrerqietsuufe^teoedioanugarfMMStionr (911

^A
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M. Row It » nixed rapetend rwduoed to ft rulgar flraotlon ? (78)
Kk Show the truth of thli rule. (78)
18. Show that any finite decimal magr be made into a repetend. (70) .

•7. Show thatany repetend maar be reduced to another having twioci thrioe»

Ac, at many placei. (70)

.

M. Show that any number of repetends ma^ be made to have the lame
number of places, and give the rule. (70)

10. Show that any pure repetend may be trafaiformed into a mixed repe-
tend. (70)

80. Show that two or more repetendi may be made liiuiUr aiid ootermi-
uoui. (70)

81. How are circulating decimals added t (80)
81. How are circulating decimals subtracted F (81)
88. How do we multiply circulating decimals together f (88)
81 How do we divide one circulating decimal by another r (88)

BlBBOISI 78.

MISOBLLANEOUS BXEROISE.
{On preceding Rtdes.)

1. Transform 4312131 quinary^ into the nonary^ temaryi and
Menary soales, and prove the results by reducing all four

nnrabers to the decimal scale.

2. Write down seven hundred and two trillions seven millions

thirty thousand and seventeen,and four millions and seventj-
Iz tenths of quadrillionths.

8. Divide 976*432 bj -00000096.

^ uru * I !, I
. (2]i+-6626~l'6+TV)-H.^

4. What is the value of ^^jt;>x^^a3e^7^^ij^^..g|7^^^

19

6
5. Divide 97 lb. 3 oz. 4 dr. 1 sor. 17 grs. by 9 lb. 7 oz. 7 dr. 2 sor.

6. A wall is to be built 16 yards long, 7 feet high, and 13 in.

thick, with a doorway 6 ft. high and 4 ft. wide ; howmany
bricks will it require, the solid contents of each being 108
oubic inches ?

7. Multiply 9 ft. 6' 4" 7'" by 11 ft. 7' 9" 11"'

8. Find the value of
^ olXtl^H.

9. Reduce 782436 pints to bushels, &c.
10. Find the least common multiple of 77, 42, 27, 21,33, 14, 7, 11)

63, and 30.

11. Divide 36^87942 by 2864 in the duodecimal scale. Also
/ ;, change 3762814 from the nonary to the decimal scale.

15. pow many divisors has the number 160528 7

13. Find the value of '1234626 of 2 weeks and 2 days. v

.

14. Multiply 27 lb. 4 os. 3dr., avoirdupois, by 728i.
^^

16. Add together $98-17, $42-29, £16 38. 83d., $97-19,$127-87i,
f^ndfros? their sam subtract £67 X7s. 7id.

16. Reduce •8,*V6, '9123) «nd 'OOSSStf to their equivalent rnlgar
fraotioni.
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Id.

It. Tftke th« nQinb«r T04 and by remoTing the At^mtA point
<1) Make it 10000 timef greater; (3) make it 10000000
timei leiy ; (8) make it billionf

; (4) make it hnndredtbe of
bilUonths

; (5) make it tenths of millionthi
; (6) make it

hundredths.

[{(2|y'5 of i»)4-0H4-69+itfrl-niVH-(H oM^)*

^•*"««
i of 'Qimei-H. ^

19. Divide £660 3s. lid. among 4 men, 6 women, and 8 childreoi

giving to each man double of a woman's share *, and to each
woman triple of a child's.

20. Add together lO^Vt l^i 28|r> And 129f.
21. Write down all the divisors of 8100.

22. Find the G. 0. M. of 2691, 11817 and 9828.

23. Find the exact length of the lunar month which containi
266M43 seconds, and of the solar year, which contafU
316bcd28 seconds. J-

24. |Iow many times will a carriage wheel turn in going fKom
Toronto to Hamilton, a distance of 38 mileS) the circumlbr-

ence of the wheel being 14 feet 11 inches f

26. What is the weight of the water contained in a rectanguU^
cistern 11 feet wide, 13 feet long, and 16 feet deep, andh<^
many gallons of water does it contain?

NoTBk—A oubio foot of water weigh* 62*6 lbs. and a ti^allon welgHis 10 IlMk

26. Reduce £13 lis. ll)d. to dollars and cents.

27. From 93-iV take 76H <^nd divide the result by -Hf,
^•7-i liof4i

28. Find the value of i^^f^^ioi ^ » «>'Wm-
29. Transform 91342 undenary into the quinmry^ duodinary aftd

binary scales and prove the results by reducing all four
numbers to the decimal scale.

80. What are the prime factors of 7680?
31. Beduce 72 miles, 3 fur., 7 per., 2 yds., 1 ft., 7 in. to lines.

32. Find the price of 97 pairs of gloves at 47 cents per pair.

33. What is the worth of a pile of cord wood 73 feet long, 4
feet wide and 11 feet high, at $3*621 per cord ?

34. Divide 93-723 by 29'4i73.

36. How many bushels of oats are there in 73429 lbs?
36. What is the worth of 719630 lbs. of wheat at $1*80 per

bushel?
37. Add together $72*14 and $93-76 ; multiply the sum by 9*47

and divide the product equally among 11 persons.

38. Fmd the G. 0. M. of 21389 and 180781.

* These questions thouch apparently difficult are not so in reaUty-*thi|r
are desifnea for exerdsem oanoelUug, and do not requirt mueh work.
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89. Redaoe iV» h h iit \\i ^% ^nd i to. equiritleAt ft«otiozi0,

bATiog a common djexibminator.

40. Purcbaaed 17 yarda of cotton at 11 cents per yard, 10 jardi
of ribbon at 37i cents a yard, 14 j yards of silk at $2*17 a
yard, a }iarasol $4*75, a bonnet $1 1-50, 67 yards of sheeting
at 27 cents a yard, 15 yards of French merino at %l'Zli
a yard, and trimmings |7>93. Required the amount of my
bilL

SECTION V.

RATIO AND PROPORTION.

1. Two numbers haying the same unit may be compared

with one another in two ways.

^ let. By oonsideriog how much greater or leas one. is than

die other; and
\

jSnd. By considering how momy times one contains the

2. Hatio is the relation which one number bears to

i&other with respect to magnitude, when the numbers are

compared by considering, not how much greater or lest

<me b than, the other, but how many times or parts of a
time one contains the other. Hence

:

The ratio of two numbers is the quotient zxmxig from the

^vision of one by the other.

^us the ratio of 18 to Qis 8, sinceIS-f-e:;^ the ratio of 7 to IX isl,8inoe

S. The ratio of one humber to another, when measured with respect to
their d^trtnee, is sometimes called arithmetical ratio, to distinguish it

from the ratio considered as in (Art. 2), which is called geomotrical ratio;

In the followiug pages, whenevur the term ratio ia used, geometrical ratio

Is meant ( we sluuil use the term difference in place of arithmetical ratio.

4. Since ratio simply expresses the quotient arising

from the division of one number by another, and since

(Art. 66, Sect. II.) we have three ways of indicating divi-

sion, it follows that we have three ways of e;cpressing the

ntto of one number to another.

- Thus the ratioof 9 to 4 is expressed eitherby 9-t4, or by §,orb|f9:4.

The ratio of 7 to 18 is indicated either by 7-rl8, cr by ^, or by 7 : 13.

6. Batio can exist only between numbers of the aama

kind.
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Thus t| In obrlottf thft^no omnpuiMMV with rwpeofe to iii«mttiid*«io bt

iDAde between 9htmr» eudll jMNrndt, or between \9d«^MaiBmHm^tio,
Kei, ttaeeenunb«i«ve not oFthe tame Und, and tliawftne« i|o. tiUn.ow
eiiet between them

.

6. Numbers are of tbe same kind when they are of the

same denomination, or when they have the same nait, or

when one can be maltipU(Bd so tti to exceed the other.

7. The two given numbers which constitute the^ ratio

are called the terms of the ratio; wh^n spoken of tcig^thftr

they are called a couplet,

8. The first term of a couplet is ealled tbe anteeedeni;

the last term, the consequent.

When the ratio is expressed in tbe form of a fraotiooi tbenn-
meraftoris the antecedent and the denominator the consequent.

8. Batio is either direct or inversCj simple or compound,
10. A Direct Ratio is that which arises from the 4lvision

of the antecedent by the consequent.

11. An Inverse or Inverted Ratio is that which ariJiBjp

from the division of the consequent by the antecedent!

Thus,the iovexve ratio of 16 to S is 8 : 16, or -^^ or ft-f1^ or |v

15. An Invenne Batio is sometimes called a i^\ffN>qti

ratio.

Thu8thereoiiMraoalratio<tft6to8is8:lQori*f =: ^ =: ini«n» ratiaof

16to8.

18. The reciprocal of a quantity is unity dividted by
that quantity.

Thus the reoiprocal of 8 is | ; of 11, ^iot^,l; of ^g,^ ; of k 9; of

14. TT^ the direct ratio of two numbert is expreuedl^poii^e^

the inverse or reciprocal ratio is expressed by inverting Ms ordsr

of the terms ; when by a fraction^ by inverting thefraction,

16. A Simple Batio is one that has but one iM^teqedept

and one consequent.

Thus 9 : 8, 7 : 11, 18 : 2, fto., are simple ratios.

16. A Compound Batio is a ratio produced by ^onir

pounding or multiplying together the cosreBponding terms

of two or more simple ratios.

Thus, the simple ratio of 9t8is8.
the simple ratio of 84: 8 is 12.

The ratio compounded of these is 816 : 6» 88.

xi, it must De distinotlf resMmbered thst %eompo«nd mtfo.ifi of.^w
same natjore ss a^ar other i^tiq. and, UlWA shnple am, cmM§ of^pm
antecedent and oneoousemient. The term compoundntiC fausM m«reqf
to indicate the origin of tne ratio in particular cases.
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10. HoHos an connpMrndtd by muUiplying together all the an-

tee^kntt for a tuw antecedtntt and all the contequenis for a new
eotuetiuent.

Thus, the ratiooompoonded of 2 i7, 2t 8. K ill, Knd4:8ii8X2X6X4:7
X8XllX8or80:968.

ExiBoiai 79.

1. What is the ratio of 27 to 3? Jiru. 9.

3. What is the ratio of 7 to 11

7

^tu. <fr.

8. What is the ratio of 9 to 277 Jlnt. |.

4. What is the ratio of 42 to 6 7 ^n$. 8|.

6. What is the ratio of 72 to 67 Jiru. 12.

Required the ratio of the following numbers :—

6.

7.

8.

\9,

10.

fl.
1?.

6 to 26.

49 to 7.

83 to 7.

187 to 11,

19 to 162.

23 to 299.

147 to 21.

Jiru. i.

Jins. 7.

Jlns, llf.
^TU. 17.

13. $17 to $8*60. Jiru, 2.

14. $93 to $31. Jiru. 3.

16. 14 bus. to 2 pks. Jim. 28.

16. 40 m. to 12 fur. Aru. 26|^
17. 24 lb. to 12 oz. \

18. 17 shillings to £51.
19. 16 acres to 30 sq. per.

Required the inyerse ratio of the following numbers :•—

20.

21.

22.

23.

24.

26.

26.

7 to 21.

12 to 2.

27 to 6.

9 to 36.

19 to 67.

81 to 9.

187 to 17.

MIU, 3.

Aru. \.

Jiru. |.

Jiru. 4.

27. 6 dajs to 4 weeks. Jlne. 4|.

28. 11 min. to 30 sec. Aru, ^.
29. 4 lbs. to 12 oz. Jiru. -pg.

30. 3 qts. to 43 gals. Jiru. 67Jr.

31. 70 per. to 2 miles.

32. 7 Flem. ells to 9 Sng. ells.

33. 1 1 oz. to 68 scruples.

Required the reciprocal ratio of the following numbers :—
34.

36.

36.

37.

38.

7 to 42.

itoj.
42 to 28
17 to 68.

19 to 17.

jiru. |:^=6.
^ns. 8:2=4.

^n«. ^:b^=|.

39. 1^ to gV' •^«»« h
40. 72 to 18. Jiru. i.

41. 612 to 32. Jiru. iV
42. i to I.

43. f to |.

Required the ratios compounded of the following ratios !—

*

44. 2 to 3, 5 to 7 and 1 to 7.

46. 8 to 6 and 17 to 3.

46. 9 to 8, 7 to 6/6 to 6, 4 to 3 and 2 to 1.

47. 1 to 7, 1 to 3, 3 to 1 and 6 to 1

48. 2 to 6, 3 to 7, 4 to 6, 21 to 2 and 1 to 9.

Jiru. 10 to 147.

Jiru. 136 to 18.

Jiru. 2620 : 864.

Jim. 16 : 21.

Jiru. 5^ : 3160.

19. Since the antecedent of a couplet is a dividend, the

conseqaent a diviBor, and the ratio the quotient, it follows

from the principles eatabliahed in Arts. 79-84, Sect. II.,

that:—
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Ist. Multiplying the antecedent of a couplet or divid-

ing the consequent by any number multiplies the ratio by
tlut number.
Thus the ratio of 28 to 112= ^.
Themtioof 88 X 8tolia=:}=|X8sthreetimeBthentio'ora8toll8.

' 2nd. Dividing the antecedent of a couplet or multiply-

ing the consequent by any number divides the ratio by
that number.
Thus the ratio of 64 to 16= 4.

The ratio of 64-r 2 to 16=82 :16=2= 44-2=half the ratioof 64 to 16.

3rd. Multiplying or dividing both antecedent and con-

sequent of a couplet by the same number does not alter

the value of the ratio. ,

Thus the ratio of 18 to 8 is 8,

The ratio of 18 X 7 : 6 X 7=126 : 48ss8=: ratio of 18 -i- a : 6-f 2 x=9 : 8.

20. Since any number of ratios to be compounded to-

gether may be expressed as fractions and then compound-
ed by the rule for multiplication of firactions (Art. 45,

Sect. IV.) it follows that:—

When several ratios are to be compounded together toe mayj he-

fore mulHplying the corresponding terms together^ cancel any fdctor
ttuU is common to an antecedent and a^nsequent.

ExAMPLB 1.—Gompound together 4: 17, 34 : 63, 11 : 2, 13 : 7,

and 21 : 65.

OFBBlTIOir.
It

3?^

11
1?
3
5^1 : dSi

ExpLAjrATioir.—17 oaiioels 17 and re-

duces 84 to 2 and this 8 cancels 8, the
third consequent ; 11 reduces 66 to 6 1 18
reduces 66 to S and 7 reduces 21 to 8.

The only antecedents now lef( are 4 and 8
which multiplied together make^l8, and

.^ A*, ii the only remaining consequents are 6 and
12 : 25.^ns.5 which multipUed together make 26.

The ratio 12 to 26 is therefore the ratio
compounded of ail the given ratios.

=4X3 : 6X6
or

EzAMPLB 2.f^Oompound the

following ratios :-—

OFBSATIOir.

HI

^

t : 1$

\

\% : 11
I

-=9X2 : 13

or
% g% • « «£
ie . i» ««nw.

EzAKPLB 3.—Find the ratio

compounded of the following

raHos :—
OPBSlTIOir.
X1

11
«IH : W5^S^

W : M
= 1 : 4 jins.
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lPI(<)IlPi 80.

1. Find tfaa rfttio eompooftdid o0 9 : 16| 26 1 81, Ml : It ftud

48:100. 4»04^t.9*
2. Find the ratio compounded of 18 : 25, 7 : 9| 11 : 12, fad

91:48. .^m. 143tU0.
3. Fii^^ t^« Q^Uo compounded of 1 : 2, 2 : 8| 8:4, 4 : 6j i(<: 6

and 7:11. Jnt. t : 66.

4. Find the ratio compounded of 2 : 6, 9 : 11, 14. : 11 and
187:112. .Aw. 8: 6.

6. Find the ratio compounded of 8 : B, 7 : 0^ 11 : 13, 15 : 1,7

fnd 1,9 : 21. Jna. 209 : €[63.

91* If the anteoedent of a oouplet be ^jmoZ tp tb^ Odn-
sequent, the raUo is equal to 1 and ia oaJQie^ a i^do o/
equality.

If the antecedent be greats than the conaequesit the

xatiQ if) sp!«i(ter than % and i^ called 9k,mHo of greatm^

s= I is » rwtio of equelity.

BXSBOIBB 81.

In examples 1-43 of Exercise 79 point out which arcMtios of
greatw and which ratios of lets ineqnoiUy,

19. JRo^tot art compared wUh one another by expre^ing them in^ fcrmtff^ theee to their equivaliimt JmdtUg^
l^amga eommm denominator and comparing the numratore,

ica(tM mo^ aieobe compared fry actually dividing 4« antecedpU
byUie coneequmtt and thm aeeertaining which givee the greateet

qmticnt,

NoTB.—The latter method is usually the more convenient.

Ihniii|rt.» 1.—-Which is the greatest and which the least of
the following ratios, riz : 3 : 4, 7 : 8, and 9 : 10 7

By 1st Rule ? \ 8= f=IH ^""^^J
* ^^ *« g««^»t «yid 3 :

4

9:10=T^=in *«*"•

= 3-!* 4= •76>
= 7-J- 8= -876y

=S9-M0= -9)

B]

If the anteo€4ei>t be lem tiban the oonfequeni the mti0
is less than 1, and is called a ratio of hu vwn^vj^is^,

!l9i<wrthe.ri^«f 7 : 7s=
Theratioof 7t a=

3 4=3-!* 4= -76

By 2nd Rule 7 : 8

St: 10

Hence 9 : 10 |% greatest

and^3 :4^ea8t^

ExAWPLi 2.^0onvpare together the. following f*tio|j= 7.

2 : 3 and 11 : 1^ and 6:6.
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Vtmnur

I t6> fti^d

43:110.
: 6|5<: 6
». T : 66.

: 11 and
N«. 2 : 5.

I, 16:17
109 : 663.

% oon-

ratiQ of

lent ibe

libemtv)

Mtioi of

Man in

Vjteced^
greatBit

lient.

least of

afid3:4

greatest

t: 8=

6 : tes

AimO. m
HiiMO T : 8 ii thf greateit and

a ; 3 is the least.

7 : 6a= t-*- Ss-SlS

a: Scs 2^ 3=6
By ai^dlCethod n . 18=ll-i-13=:-846163

6 : 6s 6-h 6=:*83

Hence 7 : 8 ii the

grtatMt^and^ : 8
the least.

1. Point oat whi^h is greatest and which least of the inttos

7 : 4,6 : 3, 17 : 8, and 11 : 6.

Jru, 11 : 6 is greatest and 7 : 4'leait.

2. Pdfnt out which is greatest and which least of the ratios

16 : 9, 10 : 3, 7 : 2, and 8 : 3.

jSm. 7 : 2 is grCatett and 16 : 9 leait.

3. Pbltit otrt which is greatest and whi<ih least of the ratios

7 : 33, 11 : 49, 16 : 71, ai^d 21 : 106.

AH», 16 : 71 is tbe greafeiit and 21 : 106 least.

23. K the terms of two or more oouplets, hffving the

same ratio^ be added together, the resulting ooQi^ei ^f)411

haye ihe same ratio.

Thuf, the ratio of 6:2=8, the ntid oftl:7=S. tn^^iHe^^l^ Ofttrlla^
und the ratioM&^SS to 2-f7+11. that is, of 60 to 20 is also 8.

TiMk lll^if«i2a il9l)siWitU tMn 6+21+88 :8+7+11^6 : 2.

a4v If firotn the terms of any <)oiiplet the terms of an*

otb^ eonplet haviilg the samfi ratio be snbtraoted, then the

resulting couplet wul have the same ratio.

*tik^i«tte^^Coqri^tb>i8 7.iu(d't ratioof U to 2 it?,
ratio ofw-Vlih^l%Mi U, <6r21 :9 iS 7, 6r, ITSS :9=s1;4: 2/then

So alio the
ii »^14?5

—2=85:B.

^i, A ratio ofgreater inegwxlityi in diminifthedliy odd*

ing the same number-to both terms.

Thill, the ratlft«fC<ISt«tslB.

The ratio of 48+12:8+12 or 60: 20=awhich ii leia thaaratio'48:8.

26. A ratio of Use inequality is tftcrtfosed^ by adcUng

the iame,iKimber to both terms.

Thus, theamm^M^,
The ratio of S+iiiei+li

8:4B.

+it«<ao:eDJi»^i^hieh4s gieater t&An ratioof
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PROPOBTION.

27. Pioportion is an eqaaliiy of ratios.

ThoBt tlien^oil8:8ftiid 26i 6 oomtitute ftpioportton^iinoe 15: 8= 6a

28. The terms of the two couplets are called propor-

tionals.

29t Proportion xn^y be expressed in two ways,

1st. By placing= , the sign of equality^ between the

ratios.

2nd. By placing fonr points, thus :
:

, between the two

ratios.

Thu8» we may express the proportion existing between 15, 8, 25, and 6 by
15:8s=26:5,orbyl6:8::25:5.

Vfe read either of them bysaying the ratio of 16 to 8 equals the ratio of

S6 to 6 ; or simply 16 is to 8 as 85 is to 6.
' NOTB.—The sign : : is supposed to be derived firom=l the sign of equalty

,

the ftmr piiittt hetag merely the extremitiet of the Imes. \

80. In every proportion there must be/<mr termiy since

there must be two oot%>lets, and each couplet consists of

two terms.

81. When three numbers constitute a proportion, one

of them is repeated so as to form two terms.

Thus, if 18, 6k and 2 are proportionals.
18:6: :6: 2.

Ih this case the 6.L e., the term repeated, is called the middle term or a
mean proportional between the other two numbers.
The 2 is called the third term or a tMrd proportional to the other two

numbers.

82. It is important to remember the distinction between ratio

and proportion,

A ratio consists of two teriM^ an antecedent and a consequent.

A proportion consists of two couplets or fonr terms.
One ratio may be greater or less than another.

One proportion cannot be greater or less than another, since

equality does not admit of degrees. *

88. The outer terms of a proportion are called the ex-

tremesy and the two intermediate ones, the means.
Thus, in the proportion 8 : 17 :: 21 : no.

, 8 and 119 are tue extremes.
17 and 21 are tbe means.

84. K four quantities be proportionals, the ^product of

^he extremes is equal to the product of the means.
' 6:11::18:88. Then 6X88=:11X18.
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:8= 6s

propor-

een the

the two

S, and 6 by

he ratio of
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l$t term x 4ih term

2nd term,

2nd term x 3rd term

Ut term.

EzAMPLH 1.—^What is the fourth proportional to 7, 11 and 36 T.

4th terms and term X 8rd term 11X36 ssKAne.

pterins:
1st X 4th 9X128

Thisnajbe estabUdMd in fha (bUowlnff nunuMf :-« : linJL and 18 : 8ftH

^,andiinoe6:ll::18:88»^l[Cs(|(Art.87.) Now.fiiicemtatipIjln8 equals

by the same number does not destroy their equaUty. if we multifdy these

fractions by 11 we get 6s3 -~- ; and multiplying each of these bgr 88k we

liave 6 X 88»18 X 11 i but 6 and 88 are the extremes and 18 andU are the ,

meana ; therefore in amr geometrical proportion theproduct oftheextrcoMa^:
equals the product of the means. ^

The same fact may be establiBhed more generally as

foUowp;—
Iiet a, 5, and d be any four proportionals whaterer.

Bat ttibzsr^taiAo'.dzsr-j
^

Therefore
-f-=4'

— Multiplying each of thess equals by & X (f,wehata

ay,d=ibXo, But a and d are the extremes and ft and are the means^
Therefore, Ac

86. This principle then maar be considered the t«it oi a geometrical pro-
pOTtion. ifthe product of the extremes equals the product of the meanSi,
the four quautinea are proportional ; if the products are not equal* the
numbers are not proportional.

86. It follows from Art. 34 that :—

Is^ Jlf the product of the meant b$ divided by one extreiMf the

quotient totU be the other extreme,

2nd, If the product of the extremet be dwidfd by OM meant ^^
quotient toiU be Ms other nuan,

and hence,

3rd, If any three terms of a proportion be given^ thefourth may
befomdthue:

2nd term x 3rd term
Ut term =—

1st term. 7

ExAMPLB 2.—The first, second and fourth terms of a proportioi^

are 9, 16 and 128. Beqaired the third term.

zna 16
• mm ai^vrv*
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f^;''

Xziidini 83.

1. tbd<#e«dtiA| tbird «ii4 fearth teniig of a propetttioB are IT,

1 1) iMkl 98i . What ii the ftn% term ? «tffM. a.

I 2. The firft, third, and fourth terms of a proportion are 21, 68
and 89. Rehired the eeoond term. jtnt. 19,

8. The first three terms of a proportion are 2, 3 and 1. What
is the fourth term? , ^nt. 101.

4. The last three terms of a proportion are 91, 88 and 104.

Required the first term. jSnt, 11.

Find the fourth proportional to

5. 4 vds. 18 yds. and $96. Jnt. f432.
6. S lb. 2 lb. and $3*76. ^nt. $1*80.

1, I cwt. 216 cwt. and $7.60. Jtu. $1612 60.

8. 6 miles, 1 mile and 27 shillin^gs. Jtu. 4s. 6d.

9. 10 lb. 160 lb. and £Q 3s. 9d. Jn» £92 IGs. 3d.

10. 4 days, 27 days and $)00. Ms. $676.

87. It Will be ttsefhl to remember the following properties of
i CfedofeitrleiA proportion. As the proofii are given in etei^
oomihon work on Algebra, it has not been thought advisable to^.

insert them here, a, fr, c and d stand for any four proportionals
whatever.

AKirtastely di ciibta
Inversely o:a::d:o
By^OMiAWMittQn a4^6)6::^+<i:<i^ INvindti '(»—b:bi:d— d:d
ByOonveniona:a+&::o :e+d

Ora:a—b::o'.e—d

Orifl6:«;:ie:4
16:1V::6:4
6:lSt:4M0
16+6:6:: 10+ 4>4i or 2l!6:M4>4
16— 6:6::10— 4:4.or9:6:i6r4
16 : 16+ 6: : 10 : 10+ «, or 16 rSl : : 10:U
:i6:16— 6::10:1&—4,orl5:9i:10:6

88. Proportion in Arithmetic is usually divided into

riknple, ooinpotind and ooiijoined.

SIMPLE PROPORTION.

89. Simple Proportion is f^uentfy eallediUie Rule of
Three, because when three terms are given, bv meamrofthem
a fourth may be found. It is also somedbteS called the

Golden Bule from its extensive utility.,

40. EzAMPLi.—If 16 barrels of flour cost $112, what Will 129
barrels cost ?

'.1o thtamid eVoy other queatien iu Simpte '^PrOpdM<» there aire two
ratloB. one of which is perfect (i.e. baa both tonD«,given) and the other im-
perftwt and Arom the natiureof proportion we know that these two ratios
muftt be both of the lamekind, that ia» they must'bebdlh ratios ot greater
ipegtuMiM or laathraitiM of let^'iHMualUii,
Now ill the &b<^eeiiitoj[)Ie. the ratio df|m^tlteitti8i^^ lira rt«to of

l«M inetuoMy since it isevident that, ir'Wha^iMilcoit^fl^, 129 bah^Is
will cost vore. Therefore the other ratio is- also a ratio ofhu intquaUtv
and must be written 16 : 120.
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h>4

1 into

And since the ratioa are equal.
barrela. ddllan.
16!l29::112:iln«. ' '

Alio (Art. M) An*.=: 112—5?« |908.

Pboov.—Set OOS in the fourth place, thus

:

16: 129:: 118: 90S "

and see if the product of extremes= product of means (Art. SB.)

16X90S= 14448=129X112.

From the preceding illustrations and principles we de-

duce for Simple Proportion the following general

BULK.

Set the given term of the imperfect ratio in the third plaeif and
the letter x. to represent the amwer, in thefourth,

3%cn, if, by the nature of the question, the ratio of the third

term to the answer ii a ratio of greater ineqttalily, make th* r«-

maining ratio a ratio of greater inequality alto ; but \f tht ratio

of the third term to the answer be a ratio of leu iM^pwlity, makt
the other ratio a ratio of less ineqtuUity also.

'

Lastly, {Art, 36,) multiply the second and third terms together

^

divide the product by the first term^ and the quotient vrUl be the

answer in the ^ame denomination as the third term.

Proof.—Multiply the first term and the answer together, and^ if
the product is equal to the product of the second and third terms,

the work is correct. (Art. 35.)

ExAiiPLB 1.—If a man can walk 166 miles in 12 daySi how
many miles can he walk in 60 days ?

Here the imperfect ratio is 156 miles to x^ and, in order to ascertain
whether it is a ratio of greater or less inequality, we have merely to ask the
following jsimple question—If a man can walk 16S miles in 12 mys, can he
walk more or less in 60 days ? Evidently more. Therefore the ratio of
165 : X is a ratio of less inequality, or, in other words, the antecedent piuit
be the least of the two numbers, and the statement Is

days, miles.
12:60::165:;r.

Whence the answer= —^zr^ = 776 miles.

1
12

Since the second and third terms mnltiplied together, con-
stitute a dividend, and the first term is a diyisor, it is manifest,

from the principles of division (Arts. 79-84, Sect. II.), that we
may cancel any factor that is common to the first term and
eithef of the other terms.

Thus in the last example we have 12 : 60 : : 156 : a; and. dividing the first

and second by 12, we get 1 : 6 : : 156 : x and 166X6= 776 Ans, '

; i {

EzAMPLB 2.—If 96 bushels of wheat cost $128, whit Will 16
bushels (iost?

As the answer to the question inust be in dollars; the imiMrflBet ratio if

f128 : t, and from the natitre of the question, we know that lO^buf^els wQl
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Here 81 reduoei 96 to S and 1 18 to 4, end
oanoelii 3 Mid rvduoee 16 to 6.

poet Iwiii ItiinM btfiheli t we therefore place 16, the imaller of the remaining
torma. m t^ momd plaet, and the. other term, M, In the Jlr§t pteo*.
H«n«»thoilliteii«Mitla98:16bufhelai:#lM:r.

^^
oPimATioir.

huh, •

I c; X 4 =s $20 Jtnt,

The teaoW would do well to inBut upon his pupils per-

fomiiiig' all questidns in Proportion by analysis.

Thn% to aolve^he htit qiuitlon, we hecln aa Mlowi : If 86 huabela owtt
1118, Iboahel will ooet ji^ of |188, or |l^. Then if 1 buihel coat |l'8!t^

16 InulMla will coat 18 timea aa muohi which la |ao.

BxAMPLi 3.--If 27 men can'mow 60 acres of grafn U a da/i
how many acres can 93 men mow?

oraiATioF.

H flL: ao
3
81X20—^-?-rB2P^ acres

Here the imperfect ratio i< ii; ' acrea, and
ainceM men will evidetitly inc ^ uiore than 87
men. we mak^ 93 tho nooond term and f the
4r$t> Hence the itatemeut la 87 : 88 : : 00 : «<

hito 8 redooea 87 to 9 and 98 to81, andV again
redttoea 9 to.S-and 60 to 90> and the anawer la

^ e4Ufi)i^V> «l multiplied to 80. and.(^T)diM|^ 8.

This question may be thns performed by analysis

:

If mim mow 00 aorea a day, l man will mow^ of60 acres, or2^ acres

;

8S men will thert re re mow 96 timea 2) aorea= 2(M| Int.

BtlBOlsi 84.

I 1. If 11 baskets of peaches cost $13*42, what will 87 baskets

cost?
^

jJn«. $10e'14.

2. If 20 -^^ds of wood cost $266) what will 26 cords cost?

: ' J8n». $237-60.

8. If a man reeeiyes $29.20 for 16 days' work, for how many
days should he work for $83-60 7 .^n*. 46f| days.

4. If 16 bags potatoes are sold for $12-80, what will 166

bags bring? • ./?n«. $124-80.

ft. If a stick '' feet long cast m ;»1jE. 'o'w of 6 feet, what wU be

nW hoightof atree w^ic^i mit . ?i.>aow ^f A^eet long?

!?: i\ Ao^hsh ^ •

' ^' ^.?66ffeet.

«. If astack Of hay will feea37cow8for 99 days, Bow long

<-'WUlltffeed65cow87 JTnii. 48fHayB.

7. If 9 bushels of peas sow 6 acres, how many buspels >ni* oe

required to sow 48 acres? .^?»i«. 861 bushels.

;»>i. If 3 men put np 73 perchesof fencing in 2 dAyif, hftff long
'*? 'frym. ^iHT t*kfr to put up 803 percl^es ? -^

.^n*.:22\jays.

9 If V/d pails of maple sap make lOO lbs. of sugar, ncfirmuch

iuff«?^*mi2S pails nyUfo? -fflW.^ff lbs.

10. JrffSoStlii2oT88*S'weaTe lOt yards of cloth, i^haf trill it

i

•98t to weave 466 yards 7 jint, $89.90.
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11. If $16 pay for the carriage of 12 barrelf of flour, for the car-

nage ofhow many barrel! wUl $1278 pay t Jn$. 6751 barrelf.

12. K U inen ^iluagb 165 aerei in a week, how many acrei would
3 vDeQ plough in the same time? jtnt.^^5 aorei.

13. Tf i barti^<t flour make 260 four-pound loarel of brelMl|

iiow many such loaves will 67 barrels make?
jan$. 4187i loaTei.

'

14. If 190 hi. shell of applec make 16 barrels of cider, >iow mAny
barrels of cider will 38 bushels of apples make?

Jru. 3^ xrrels.

15. If 90 men can build a wall in 12 days, how many men uld

build it in 16 days? ^nt. 72 «n.

16. If 17 days' work pay for 2 barrels of flour, for h ^w m ay

barrels will 279 days' work pay? Jim. 32\* ^rre i.

17. If a train trarel 27 miles per hour, how far will it ^ivel .n

24 hours 7 *m. 64 miles

18. If 7 cows make 80 lbs. of batter a week, how much uiay b

expected from 23 cows T Jint. 98^ ^bs.

42. J^ any of the teriM cotU in fraction» or mixtd nv, 1,

apply tht rules in Section IV.

ExAMPLi 1.—If
f- of a basket of peaches cost f of a dtr %tt

how much will -^ of a basket of peaches cost?

OPB&iTIOV.

|:i»f::?:«. Therefore answer= fx t'rH= $f X AXf =r 1»

cents.

ExAKPLi 2.—If ^^ of a bushel cost ^^ of a pound, what wH
\\ of a bushel cost 7

0FBBi.TI05.

"^tf :H • : J^A : *. Therefore answer =if X \\-r-?6= T*rXHX^

=

jEJf = lis. lOJd.

NoTB.—If the first term be a fraction, invert it and connect it to the
others by the siga of multiplioation*

ExKroiSB 85,

1. If -ji^f of a ship cost $9750, what will :\ cost? Ant. $42000.
2. How much will i of a yard come to \i \ of a yard cost ^ of a

shilling? Am, 2fd.
3. If $7-49 pay for ^ of a ton of coals, what will 8^ tons cost ?

Ane. $80*25.

4. If 5^ yards of broadcloth cost $28*42, what will f of a yard
come tot \ifri. $2*80.

6. If if eii a dollar pay for f of a bag of apples, for what part
of a bag will i(s of a dollar pay ? An». -hfi^'i bag.

6. If $H>0 iteck is worth $98ij what will $472 it itock be
trdfth? \;fnt. '$46^7*121.
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7. If 11 i tons of hay last a cerUin number of horses 107-^f
dajrs, how many days will 11^1 tons last the same number
of horses? ^n«. 70j|^ days.

8. If 22f cords of wood last as long as 15-^^3^ tons of coal, how
many cords of wood will last as long as 11^^^ tons of coal?

jlns. 16^g cords of wood.
9.' If I of ^ of 3^ yards of broadcloth cost ^ of ^^ of $4|, what

will f of i of "^ of a yard cost ? Jins. $2^^ or $00669.

48. When the first and second terms are not of the

same denomination or contain different denominations

—

RULB.

Reduce both to the lowest denomination contained in either^ and
then apply the rvle in Art. 40.

ExAMpLB.—If 11 bushels 2 pks. 1 gal. cost $74, what will 76

bushels! 1 pk. 1 gal. 1 qt. 1 pt. cost?

OPBBATIOy.

The lowest denomination contained in either is pints.

11 bush. 2 pks. 1 gai. : 76 busb. 1 pk. 1 gal. 1 qt. 1 pt. : : $74 : a; ; this reduced
becomes 744 : 4891 :: 174 : or.

In this example 11 bush. 2 pk. 1 gaL= 744 pints and 76 bush. 1 pk. 1 gal.

lqt.lpt.= 4801 pints.

EHXROIBB 86.

1. What will 37 sq. yds. 4 ft. 120 in. of painting cost, if 9 sq.

yds. 2 ft. cost $3-50? Am. $14,245.

2. How much will 12 lb. 10 oz. of silver come to at $1*26 per
oz. ? An$. $192-50.

3. If 10 yards of ribbon cost $3-40, what will 3 yds. 2 qrs.

cost? Ans.%\'id.
4. If 15 oz. 12 dwt. 16 grs. cost $3-80, what will 13 oz. 14 grs.

cost? Am. $3-167.

5. What will ^ lb. 1 oz. 11 dwt. cost, if 12 lb. 6 oz. 4 dwt. cost

$600? w^ns. $150.

6. If a man can pump 64 barrels of water in 2 hrs. 46 min. 30
sec, in what time will he pump 24 barrels ?

Am. 1 h. 14 min.

7. What win 73 yds. 3 qrs. 2 na. 1 in. of velyet cost, if 3 Plem.
ells 2 qrs. 1 na. cost £4 I7s. 8id? Am. £128 6s. 10|^d.

8. If4f oz. avoirdupois cost 8^| shillings, what will 8j^|'lbs.

cost ? Am. £13 9s. O^d.

9. In the copy of a work containing 327 pages, a remarkable
passage commences at the end of the 156th page. On what
page might it be expecied to begin in a copy containing

400 pages? Am, On the 191st page.
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10. If the rent of 46 acres, 3 roods, and 14 perohes be £100, what
will be the rent of 35 acres, 2 roods and 10 perches 7

Jtn9.£l6 18s. 6|H9d.
11. When A had travelled 68 days at the rate of 12 miles a day,

B, who had travelled 48 days, overtook him. How many
miles a day did B travel, allowing both to have started

from the same place? Jin$. 17.

12. If 21^ shillings pay for 16^ lbs. of prunes, how many pounds
can be bought for 32f shillings? Jins. 24-A^c 1^*

13. A ton of coal yields about 9000 cubic feet of gas ; a street

lamp consumea about 6, and an argand burner (one in

which the air passes through the centre of the flame) 4
cubic feet in an hour. How many tons of coal would be re-

quired to keep 1 7493 street lamps, and 192724 argand burn-
ers in shops, &c., lighted for 1000 hours? Jlru. 9R373|.

14. The gas consumed in London requires about 60000 tons of

coal per annum. For how long a time would the gas this

quantity may be supposed to produce (at the rate of 9000
cubic feet per ton), keep one argand light, (consuming 4
cubic feet per hour) constantly burning?

Ans, 12842 years and 170 days.

15. Suppose 11270 lbs. of beef for a ship's use were to be cut up
in pieces of 41b., 3 lb., 2 lb., 1 lb., and i lb.—there being
an equal number of each. How many pieces would there-

be of each? jSm. 1073; and 3) lb. left.

16. The sloth does not advance more than 100 yards in a day.

How long would it take to crawl from Toronto to Kingston,

allowing the distance to be 180 miles? '

Jns. 3168 days, or about 8g years.

1 7. Suppose that a greyhound makes 2 7springs while a hare makes
26, and that their spring" are of equ^ length. How many
springs must the hound make to overtake the hare, if the

latter has a start of 60 springs? jiw, 675.

s.

COMPOUND PROPORTION.

44. Compound Proportion is an equality between a

compound ratio and a simple ratio.

Thus 7 : 11 comiK)unded with 22 : 21 1 : 84 : 61, is a compound ratio.

Or 7X22:11X21 : : 34 :51, and applying Art. 40 we have 7X22X61=11X21
X34.

46. Compound Proportion is also called the Double
Eu!e of Three. It enables us to obtain the answe? by a
single statement, although two or ipore proportions are oon-

taii^ed ii^ the question,

|e.
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46. In Conipotmd' Prtjtirtion thei:6 are three or more
ratios, one of which is imperfect and all the others perfect.

47. Let it be required to solre th6 foUowltig question : If 18
men dig a trench 30 yards long, in 24 dajff, by worlcing 8 hours
a day, how many men viill dig a trench 60 yards long, in 64
days, working 6 hours a day ?

Let us tappose ihp time to be the same in both CBBesi. and this question
becomes the SMne as the following:

If 18 men dik SO yards of trench, how many mei^ will di^flO jrards ?

Here it !S evident the' answeir will be th6 same' fmdtion of18 thftt 60 yards
is of 80y..rds ;' or, in other words, the required number of men=:S^ of 18
men.

,
. Next let usrtake tnto scoount the nUifiiber of days ; but supikise they work
tbe^same number of hours perday in beth cases.
':initiqttesttotitfaen'b^m:e8: If |4 of 18 teen reqildre 24 days to dig a

treriob, how many inen will dig it in fill days ?

In this dase it is^ain tiiat the answer will be the same fiction of |^
of 18 men that 24 days H ot 64 da^ys ; that is, the required liumber of men=3

Xastly. let us tak^ intp,cpn^d^tion^e time worlf^ ,^^h day.

The question then becjpities : If. |^ pi^ f^ .of 18 meii dig a trenph in a cer-

tain number of dsy^, working 8 hours per day^ how many men will dig it

wbrkinifc (Thours per duty ,^ , ^ l *
'Ih*tfiiS oAsethe'answerisoVviottslyasS of || of |^ of 18 men, or dividing

these equals by 18. *^^ =s|x|lXf8.

- br takihg the reciprocals ^jjj^= J ><M><I8-
That is the, ratio- cprnpounded of 6 : 8, 64 : 24. and 30 : 60= ratio of

18 1 Answer, or, 64^24 >•:: 18 : Answer.

the^effirSJ^^wifed^b^^e eoSlinfi ofallthe fl!S't^s.

From the preceding prinoiples-and illustrations, we de-

'duce the following general

RULE FOR OaM?OUND PROPORTION.

Pktce thai nUm^er'iJbhichUofihewamekindaM the amwer in

the third terriif and the letter x to represent the answer in the fourth

term.
Then take the other numbers in pairSf *or itoo of a kindj and

arrange them as in simple proportion.

Finally multiply together all the second terms and the third

termj divide the result hy the product of the first term^ and the

quotient will be the fourth term or answer required.

KoTV.—Since the thjrd term, and secqi^d terms mnltiplied to-

gether cdpstitiite a diyidehd, and the first tierms multiplied to-

gether a divisor, we may (Arts. 79-84, Sect. II) cancel any
footers that are common to any of thti first terms and to the third

term or any of the second terms*
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:EzA¥P(<B Iv—If 5 compositors, in 16 days, 11 honrs lo^ng, ona
oompose 25 sheets of 24 pages in each sheet, 44 lines in each
page, and 40 letters in a line ; in how many days, each 10 hours
long, may 9 compositors compose a volume, to be printed in the
same letter, consisting of 36 sheets, 16 pages to a sheet, 60 line«

to a page, and 45 letters to a line?

9 comp.
10 hours
25 sheets

24 pages
44 lines

40 letters

STATBinNT.

5 comp.
11 hours.

36 sheets.

16 pages.

60 lines.

45 letters.

8A1» OANOILLID.

S):^

?
days.

: 16 : a;
J^)|

: M^'
X.:: 1$

4(Ut 3X4=12
days.

ExPLAKATioir.—The imperfeot ratio is that of It^dajsto an unknown
number of dayn. We place this ratio to the riirht hand-xide, as in Simnla
ProDortion. Now we compare Mfh pi^ir, of terms with this ratio, in order
to decide whether they constitute a ratio of greater or less Inequality.
Thus, if 5 compositors require 16 days, will 9 comp6sitorB require more or
less ? Evidently less ; therefore it is a ratio of greater inequality, and we
must write it 9 : S. Nejxt, if 11 hours to the dajtr vequi^ 16 4ays. #111 1A
hours to the day require more, or less?—more {'th^reforovwemust write
10:11. Next, if 26 sheets reouire 16 da^s, will 86 dt^vs r^ifire n^re or
less t—mjove ; therefore we write 26 : 36. Next, if 44 Ijines to^ pafmrequlro
16 days, will 50 lines to a pafce require more or lessf-^ihCrAS'tneipilbre

we write 44 : 60. lastly, if 40 letters to a line require 16 days, will 45 letten
to a line require more or less f—more ; therefore we write 40 : 45.
The statement is now cofnpletc, and we cancel as follows; 5 cancels 6,

the first consequent, and reduces 25, the third antecedent, to 5, and 6 can*
oils this 6, and reduces 50. the fifth' cfain8CqUflAt,io 10. and 10 Camseb Ihls
lOandtO^ the second antecedent. AifAin.9 cantldlfi i>^. (Si;s| antecedent
and recUipea 36. the third oenaequent, toA and4>can6ela thM.4.an(ircdiiee«
4i„th^ fifth antecedent, to 11, andU excels thi^ It and li:m6 icomid eon*
s^uent. Agstn, 8 reduces 24'to 8 alAd 16 to 8, 11 caMielir this Sand reduoen
4B to15. 2 cancels the 2 resulting ftrom the 16 and reduces 40 to M. and
5 reduces thii[| 20 to 4 and the 15 resulting: fjrqm 45 to 3. Xia^hr, 4 am*
eels this' 4 and reduced 16. the third term, to 4. There remain but 8
and 4 which multiplied together make 12. Am.

KxAMPLB 2.—|f 24 men can gaw 90 ^ords of -^6ods.in.6 dayi
lKrben,the days are 9 hours ]ong, hbw niaiiy cords can 8 men saw
in 36 days, when they are 12 hours ib^g?

STATBlOtNT. BAICB OANOBLLID.

34 inen : 8 men. }
6 days : 36 days. / ::

9 hours : 12 hours. )

cords.

90 : X.
<?

10

^ :: ^:x.
\4n». 10XL2xi2=

240 cords.

Here the Imperfect ratid is 90 iA%9<, If 94 !men law 90 Cords, will 8 men
-saw more or less Pj-^less : therefore it is a i;*^o ol^jnreat^r inequality, and
wa write 24 : B. Kext. if 6 diurs saw 90 cords of wood, will sef cU^ijaw moT«
or less lessors I tbwSiure it u a ratio of less inequamy, and we write : 86.
Lastly, if 9 hours per day saw 90 cords, will 12 hours per day saw more or
)«99 P—more \ therefore it is a ratio of 1ms inequality, and we write 9 : 18,
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EzAHPLB 3.—If 248 men, in 6} days, of 11 hours each, dig a
trench of 1 degrees of^^ardness, 232| yards long, 3f wide, and
2^ deep ; in how many days, of 9 hotirs long, will 24 men dig a
trench of 4 degrees of hardnesf§, 337} yards long, 5^ wide, and
3} deep?

£4 : 248 men,
9 :11 hours.

7 i^iegreen.

282^:337} yds. long.

3|:6| yds. wide.

24 : 3i yds. deep.

STATBMBNT.

: : 6i days : Ans. or,

1 i

8.|S

¥

7

• ••¥•*•

Thfe answer will be (a}8xVXlXfipxVXiXV")-7-(VXfXi
x^S^xV-xD
=M*X¥XtXAJJiXVXiXVXs^*XiX}.X:fbXAX?.

OANOBLLBD.

^ t^ tSI 4

J
XjX^X

j^
Xj^Xj^Xj^Xj^j^X

j^
X^X^^-X-Xy

==4X3X11=132 days. ^ 1^1

EXBBOISB 87.

1. If 120 bushels of corn last 14 horses 56 days, how many days
will 90 bashels last 6 horses ? ^ns. 98 days.

2. If a wall of 28 feet high were built in 15 days by 63 men,
how many men would build a wall 32 feet high in 8 days 7

ikns. 135 m3n.
3. If 1 U). of thread make 3 yards of linen of li yards wide,

how many pounds of thread would be required to make a
piece of linen of 46 yards long and 1 yard wide?w$n«. 121b.

4. If 3 lb. of worsted make 10 yards of stuff of 1| yards broad,

how many pounds would make a piece 100 yards long and
li broad? Jns. 2!ilh.

5. If 12 horses in 6 days draw 44 tons of stones, how many
horses would draw 132 tons the same distance in 18 days 7

^n$. 10 horses.

6. If 27s. are the wages of 4 men for 7 ^aja, what will be the

;,wages of 14 men for 10 days ? »Ans. £6 16s.

7. 3 mpsters, who have each 8 apprentices, earn $144 in 6 weeks
—each consisting of 6 working days. How much would 5

masters, each having 10 apprentices, earn in 8- weeks, work-
ing 5|;days per.week-—thQ wages being in both cases the

iaine ? i ^TU. $440i

.<^
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my
rs?

8. If % shoemakers, in 4 weeks, make 36 pair of men's and 24
pair of women's shoes, how many pair of each kind would
18 shoemakers make in 6 weeks ?

: * Jtna. 136 pair of men's and 90 pair of women's shoes.

•Lwall is to be built of the height of 27 feet ; and 9 feet high
if it are builtby 12 men in 6 days. How many men must

be employed to finish the remainder in 4 days ? Jtna. 36.

10. If a footman travels 130 miles in 3 days, when the days are
14 hours long, in how many days df 7 hours each will he
travel 390 miles? Jiru. 18,

11. If the price of 10 oz. of bread, when the flour is Is. lOJd. per
stone, is Id., What must be paid for 31b. 12 oz. when the
flour is 2s. 6d. per stone ? Jhu. 8d.

12. If 5 compositors in 16 days of 14 hours long, ean compose
20 sheets of 24 pages in each sheet, 50 lines in a page, and
40 letters in a line ; in how many days of 7 hours long may *

10 compositors compose a volume to be printed in the same
letter, containing 40 sheets, 16 pages in a sheet, 60 lines in

a page, and 60 letters in a line ? ^Ans, 32 days.

13. If 336 men, in 6 days of ten hours each, dig a trench of 5
degrees of hardness, 70 yards long, 3 wide and ^ deep, what
length of trench of 6 degrees of hardness, 5 yards wide^ and
3 deep, may be dug by 240 men in 9 days of 1 2 hours each 7

^nt. 36 yards,

14. If a pasture of 16 acres will feed 6 horses for 4 months, how
many acres will feed 12 horses for 9 months ?

Jlns. 72 acres.

16. If 25 persons consume 300 bushels of corn in one year, how
much will 139 persons consume in 7 years at the same rate ?

Jns. 11676 bushels.

16. If 32 men build a wall 36 feet long, 8 feet high, and 4 feet

wide, in 4 days ; in what time will 48 men build a wall 864
feet long, 5 feet high, and 3 feet wide ?

^ns. 30 days.

17. If a regiment of 679 soldiers consume 702 bushels of wheat
in 336 days, how many bushels will an army of 22407
soldiers consume in 112 days? ,Ans. 7722 bushels.

18. If 12 tailord in 27 days can finish 13 suits of clothes, how
many tailors in 19 days of the same length, can finish the

clothes of a regiment of soldiers consisting of 494 men. "

,^ns. 648 tailors.

19. If 17 head of cattle consume 6 acres 2 roods 10 perches of

pasture in 30 days, how many acres would be consumed by
40 head in RJ days ?

4i^, 2^ acres \ rood.
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20. If 180 bricks, 8 inches long, and 2 wide, are required

for a wallc 20 feet long, and 6 feet wide, liow; many bricks

will be required for a walk 100 feet long and 4 feet wide?
Jim, 600 bricks.

I 1

CONJOINED PROPORTION.

48. Conjoined Proportion is a kind of Compound Pro-

portion, in which the ratio of one of the terms to its cor-

responding term is made to depend on equivalencies among
the intermediate terms of the proportion.

49. Conjoined Proportion is sometimes called the Chain

Bule from the peculiar manner in which the different

pairs of terms are linked, as it were, together. It relates

?rincipally to exchanges between different countries, in

es]pect to specie, weights, and measures, but is applicable

to common business transactions.

60. ExAMPLB 1,—Suppose 7 yards of velvet in Toronto Cjost

as much as 9 in Montreal, and 16 in Montreal as much as 24 in

Paris, how many yards in Toronto will cost as much as 54 in

Paris.

ExPLAVATiOK.—This questionmay be stated as a problem iu Compound
Proportion as follows:

The impe;irfeot rat|o la 7 yards Toronto to an tinktibwn
Mbntreal,
more or

I yards

Paris pay for a certain number /!22il\ ^^^^ Toronto, will 54 yards Paris

my for more or less?—more ; therefore we write the ratio 24 : 64. Now

(Art. 47) the answer =*-rr7r7— ; and it is evident that we may consider
9X84

all the factors of the numerator as antecedents, and all the fttotorsof the
denominator as consequents, and then make the statement thus

:

STATEMENT.

7 yds. Toronto = 9 yds. Montreal.

16 " Montreal =: 24 " Paris.

54 " Paris = a; " Toronto. ^

' Since the left*hand numbers constitute a dividend and tiie right*hand
numbers a divisor, we may cancel factors that are common. Merefly writ'

ing the numbers and doing this 've have—
' SAME OAKGELLBD.

\

4 1$ = ^4^

xne impe;|rreoii rano is 7 yards Toronto to an unK
9 J 16"^

. . * . a,
number of yards Toronto. Then, if 9 yards MCn

24 : 64i •
*

' pay for 7 yards Toronto, will 16 yards pay for mo
less ?—more ; therefore ¥fe write 9 : 16. Next Ifi24

;

^^ = 2:= 4X t^ 28yds=,s/fn*.

From the preceding principles and illustrations y^e de?

duce the^followingj
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RPLB FOR CONJOINED PROPORTION.

Write the equivalent temu, a$ they occurj fijght and left of the

nifn of equality, taking care that terms of the same name shall

always be on opposite sides.

Multiply aU the term* on the same side as the odd term for a
dividend and all on the other side for a divisor. The quotient will

be the required term.

ExAUPLB 2.—If 25 sheep eat as much baj as 19^ goa|;s, and 33
goats as much as 10 cows, and 38 cOws as mtich as 22 horses,

how many horses will eat as much as 60 sheep ?

STATBMEKT.

25 sheep =19 goats

33 goats =10 cows
38 cows =22 horses

i horses=60 sheep

BAMB CANCBLLBD.

I ^? =1HJ-

Or writing the

numbers merely,
' cancelling and ap-

'

plying the rule. ^ ^ _^^^
Ans. 4x2=8 horses.

Here, sinee the term 85 sh(iep is on the left hauct-side, we put the odd
term, 60$h6ep, ontheright'handside. .

NoTB.—The si|;n=Tin,auoh. questions, merely means equal in value, at
equal in time, oir equal in dffeci, ka,

BxAMFLB 3.-1^ 19 lbs. of tea in Guelph co^tasmuchas20 lbs.

in Hamilton, and 7 in Hamilton, as much as9| lbs. in, Quebec, and
30 lbs. in Quebec ^8 much as 29ilbs. in Bostoi^, and 8i lbs. in

Boston as much as 5i lbs. in London, and 10 lbs. in London as

much as 5t lbs. in Hong Kong ; how many lbs. in Hong Kong
iire worth 100 lbs. in Guelph ?

BTATBSCBirT.

19 Guelph = 20 Hamilton
= 9| Quebec
= 29$ Boston
= 5j^ London
= 5? Hong Kong

7 Hamilton
30 Quebec
8 1 Boston
10 London

SAME CAKCELLBD.

IS) = \^
^^

t = 9J

ai = 6i

X Hong Kong= 100 Guelph

9

1(S( = ^T 15)

X ^n«. 10X9JX5J=506|lb8.

EXEROISB 88.

1. If 17 cords of wood are equivalent to 116 lbs. of tea, and 87
lbs. of tea to 23 barrels of flour, and 19 barrels of flour to

34 days' work, and 92 days' work to 57 baskets of peaches,

and 31 baskets of peaches to 24 dollars, and 12 dollars to

2 tons of coal ; how many cords of wood may be purchased
for 35 tons of coal ? wtfn«. 135|.

2. If 6 lbs. of tea are worth 29 lbs. of sugar, and 17 lbs. of
sugar pay for 1 bushel of wheat, and 2? bushels of whc&t
are equivalent to 4 tons of coal, and 34 tons of coal par-
chase 15 cows, and 29 cows cost $1160 ; how many pounds
of tea can be purchased for Ans.
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4.

If 11 bushels of barley pay for 21 bushels of potatoes, and
19 bushels of potatoes for 29 bushels of oats, and 115 bushels

of oats for 44 bushels of wheat, and 14| bushels of wheat
for 38 bushels of peas, and 60 bushels of peas for 66 bushels

of rye, and 75 bushels of rye for lli^ bushels of clover seed

;

for how.many bushels of barley will 36 bushels of clover

seed pay ? Jm, 89H*
If 16 baskets of pears pay for 29 turkeys, and 17 turkeys for

7 days' work, and 7^ days' work for 187 loaves of bread, and

3} loaves of bread cost as much as 4 lbs. of veal, and veal

is 11 cents per pound, and $7'92 pay for 63 lbs. of sugar;

how many pounds of sugar will 21 baskets of pears pur-

chase 7 Jins. 4041.

6. Suppose A can do as much work in 7 days as B can ioi 11

days, and B as much in 5 days as can in 8 days, and as

much in 16 days as D can in 21 days, and D as much in 11

days as B can in 5 days ; in how many days would A do as

much work as E can do in 42 days? jSw. 2Q\.
6. If 7 barrels of flour pay for 23 cords of wood, and 6 oOrds

ofwood pay for 1 1 cwt. of beef, and 46 cwt. of beef cost £28,
and £77 pay for 9 sheep, and 5 sheep are worth as much as
8 tons of coal ; how many barrels of flour may be purchased
for 9 tons of coal ? ^ru. 13^.

7. If 15s. in N. England be the same in value as 20s in N. York,
and 24s. in N. York the same as 22s. 6d. in N. Jersey, and
30s. in N. Jersey the same as 20s. in Canada; how many
pounds in N. England are the same in value as £240 7s. 6d.
in Canada ? j^m. £288 9s.

QUESTIONS TO BE ANSWERED BY THE PUPIL.

Note.—2%« numbers following the questions r^er to the numbered
articles qf the section.

1. In how many ways may one number be compared with another with
respect to magnitude ? (1)

2. What is ratio ? (2) ^, ^
8. What is the difference between the Oeometrioal and the Arithmetioal

ratio of numbers? (3)

4. How many ways have we of expressing the ratio of one number to
another? (4)

6. Between what kind ofquantities only can ratio exist? (5)

6. When are quantities said to be of the same kind ? (6)

7. What is a couplet? (7)

8. What is the antecedent?—the consequent ? (8) .

9. How many kinds of ratio are there ? (9) \
10. What is a direct ratio ? (10)

11. What is an inverse ratio ? (11)

12. What is the reciprocal of a quantity ? (18)

IS^ Wh**"- is ft recinrooa! ratio t (12)

14. How is*the reciprocal ratio of two numbers «cpr<»B8ed ? (14)
15. Show that " reciprocqil ratip" and "inverse n^tio" are interchangeable

ter»!MW)

Skct.V

16. Wb
17. Whi
18. Sin(

w
19. How
20. Hov

A/1

21.

cc

Hov

22. Ho\n

28.

CO
Ho«

24.

le
Wh€

25. Whe
26. Whe
27. How
28. Whe

In

29.

in
Wha

30.

ac
Wha

31. Whi
82. How
88. Wha
84. How
85. Whe

36.

c&
Poin

87. Wha
88. Prov

89. Wha
40. Bedi

41.

in
Ifr:

2a
ly.

42. Wha
48. Wha
44. Give
45. Give

W14

46.

ms
ShoM
^ an

47. tfan
48. Ifth

4U

49.

ull

Wha
50. Wha
61. How

62.

cn
Inst

53.

en
How

54.

lUl

Whe
65. Show

COI

ui
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16. What it a limple ratio P (IS)

17. What is a compound ratio ? (16)
18. Since a compound ratio doe* not differ in nature froQ a simple ratio,

why is the term used f (17)
19. How are ratios oompoundkl tofretherP (18)
20. How does multiplying the antecedent or dividing the consequent of a

couplet by any number, afftwt the ratio? (19)
21. How does dividing the antecedent or multiplying the consequeut of a

couplet by any number, affect the ratio ? why ? (19)
22. How does multiplying or dividing both antecedent and consequent of a

couplet by any number, affect the ratio ? Why P (19)
28. How does it happen that we ma^r cancel any fsotors commou to an an-

tecedent anda consequent, before compounding ratios together P (20)
24. When is a ratio called a ratto qfequality '/ (21)
25. When is a ratio called a ratio (^greater inequality 7 (21)
26. When is a ratio called a ratio qf less inequality '/ (21)
27. How are ratios compared with one another P (22)

28. When equal ratios are added together, what is the nature of the result*
ing ratio P (23)

29. What effect has adding the same number to both terms of a ratio P (2S
and 26)

80. What is Proportion P (27)
31. What are the terms of the two equal ratios called? (28)

82. How many ways are there of expressing Proportion ? (29)

83. What is the supposed derivation of the sign : : P (29—Note)
84. How many terms must there be in every proportion P (80)
86. When three numbere constitutea proportion, what is the repeated term

'

called P—What is the last term called P (81)
36. Point out the distinctions between ratio and proportion. (82)
87. What are " extremee" and "means"? (38)

38. Prove that if four quantities are proportional, the product of the ex-
tremes is equal to the product of the means. (34)

39. What is the test of geometrical ratio P (35)
40. Deduce firom this principle a rule for finding any one of the terms when

the other three are given. (36)

41. Itnw.ixiy, what does the proportion become P Ist, by composition,
2nd, alternately; 3rd, by conversion ; 4th, by division; 6th, inverse-
ly- (37)

42. What are the different kinds of Proportion P (88)
43. What other names has Simple Proportion P—Why so called P (89)
44. Give the rule for making the statement in Simple Proportion. (40)

45. Qive the rule for finding the unknown quantity after the statement is

made. (40.)

46. Show that we may cancel any factors that are common to the first term
and either of the others, before applying the rule. (41)

47. If any of the terms contain fractions, what is doneP (42)

48. If the first and second terms are not of the same denomination, what is

. the rule P (48)
49. What is Compound Proportion? (44)
50. What other name has Compound Proportion P (45)
61. How many ratios are there in Compound Proportion, and how many of

them are perfect P (46)
62. In stating a question in Compound Proportion, what do you make the

third term P (47)
63. How do you know whether the other ratios are ratios of greater or less

inequality P (47)
54. When the statement is made, how is the answer obtained P (47)
56. Show that before appMnff the rulewe may cancel any factors, that are

common to any of the first terms, and to the secondand third terms.
U7—Nnte)

Icliangeable irtfis^jt'
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66. What ii Coqjoined Proportion ? (48)
57. Why is it loinetiinea called the Chain Bule? (4B)
68. Give the rule for Conjoined Proportion. (SV)

68. In what lepse is the sign— taken in these statements? (60}

EXIBOISE 89.

MISOELLANEOUS EXERCISE.

{On preceding Rules).

1. What is the ratio compounded of the ratios 7:8, 1*7: 11, 23: 29,

319 : 119, and 16:^69?
2. lleduce £119 16s. 6id. to dollars and cents.

3. How many days arie there from 12th March to the l7th of the

following February ?

Compare together the following ratios, and point out which
is greatest and which least, 9 : i:;i; 21 : 27, 7:10, and 11 : 15.

4.

6. From 76-23478 take 19-1342291.
'

6. Multiply 71324^ undenary by 23421 quinary and divide the

result by <4e7 duodenary. Give the answer in each scale.

7. If 6-63 cubic inches of water weigh 3-254 ounces avoirdupois,

what will be the weight of 7*9 cubic inches of nitric acid

having a specific gravity of 1-2207

8. Divide 63 yds. 3 qri^. 2 na. 1 in. of ribbon equally among 17

persons.

9. What is the value of -913625 of an acre at 67 cents per sq.

vard ?

10. Multiply i of il of I of 20 bushels hj'BX'ixl.
11. Of the ratios 6 : 7, 17 : 8, 23 : 11, and 88 : 176, point out (1)

which is the greatest, (2) which is the least, (3) which are

ratios of greater inequality, (4) which are ratios of less in-

equality, (5) what is the ratio compounded of these ratios.

12i The population in Canada in 1851 was 1842265, and in

1857 it was estimated at 2571437. What was the rate per

cent, of increase 7

13. From one-half of two-thirds of eighteen twenty-ninths sub-

tract one-eighth of two-thirds of five^sevenths.

14i Deduct 7 per cent, from 1 1 feet.

16. What is the value of, 79 lbs. of tea at £-00163 per ounce?
16. If 3 nien in 2^ days, working 12 hours a day, can cradle a

field of wheat containing 20 acres, in how many days can
4 men, working 10 hours a day, cradle a field of wheat con-

taining 35 acres 7 i .

17. Find the value of (| of ffX-02X -456)^(1^ of § qf i of 61).

18. A certain number is divided by 6, the result is divided by \,

. this result by V; ai^<1 ^l^is last result by f . The last quotient

if 2 ; what was the original number 7

19.
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19. If 50 barrels of flour in Toronto are worth 125 yards cJoth

in New Vork, and 80 yards of Cloth in New York * ties of

cotton in Charleston, and 13 bales of cotton in Ciiarlebion

3| hojgsheadB of sugar in New Orleans ; how many hogs-
heads of sugar in New Orleans are worth 1000 barrels of

flour in Toronto ? . .

20. Multiply 73-47 by -0063, and divide the result by 17-2346.

21. Reduce 2 roods 7 per. 4 yds. 3 ft. 117 in. to the decimal of

7 acres.

22. Deduct -73 of 11 furlongs from f of f of ^ of 70 miles.

23. From 274312 nonary take 1101011010 binary, and multiply

the result by 6565 septenary, Qiye the answer in all three

scales.

24. Find the 1. c. m. of 44, 276, 18, 190, 209, and 226.

26. If 60 men in 6 weeks of 5 working days, of 10 hours each,

build an embankment 800 yards in length, 18 feet in mean
breadth and 11 ft. in mean height, how many men will

make an embankment 8742 feet long, 20 feet wide and 8 ft.

high, in 10 weeks, of 6 days each, and ll working hours to

each day 7

26. How many divisors has the number 172000?

27. Multiply 42-7 by 9-7123.
,

28. Deduct 27 per cent, from $73-42.

29. Wliat are all the divisors of 6300 ?

30. If f of f of 31 lbs. of coffee cost f of i of ^^ of | of a dollar^

what will I of '7 of -6 ofU of 90 lbs. cost?

31. If $2739-18 be divided among 7 men, 2 women, and 11 chil-

dren, so that each child shall have f of a woman's sharCj

and each woman -^^ of a man's share, what will be the

amount received by each ?

32. What is the reciprocal ratio of ^ : V-; the direct ratio of

93 : 17, and the inverse ratio of f of |^ ?

33. Add together f of 6i yards, f of f of 8| ft., and ^ of ^^f of

7fff inches.

34. What is the ratio compounded of 23 : 7, 4 : 11, 6 : 5, 13 : lljj

and 38^:3?
35. A pint contains 9000 grains of barley, and each grain is onei

third of an inch long. How far would the grains in 23 bush.

2 pks. 1 gal. 1 qt. 1 pt. reach if placed one after another?
36. Reduce -MA to its lowest terms.

37. Add together |, f, ^ and f in the octenary scale.

38. If 17 Bh«ep eat as much gt-ass as 6 cows, and 26 cows require

27^ acres, and 12 acres supply 13 horses, and 11 horses eat
' as much as 28 goatS) how many gofits will eat as much M

68 8heep?
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89. Suppoie that SO men, by working 5 houri each day, can dig,

in 04 days, 24 cellari, which are each 36 feet long, 21 feet

wide and 10 feet deep, how many men would be required

to dig, in 27 dayi, 18 oellarg, which are each 48 feet long,

28 feet wide, and 9 feet deep, provided they work only 3
houri each day ?

SECTION VI.

»

PRAOTIOB.

1. Praotice is so called from its being the method of

calculation practised by mercantile men ; it is an abridged

mode of performing processes dependent on the Bule Qf

: Three—particularly when one of the terms is unity. ;

The ttatettunt of a queitlon in praotice, in general temu, would be—
One qnantUp qfgoods : anotJier quantity qfgoods : : price qjfformer : price

qf latter,

2. The simplification of the Rule of Three by means of

practice, is principally effected, either by dividing the given

qttantity into ** parts," and finding the sum of the prices of

these parts ; or by dividing the price into '' parts," and
finding the sum of the prices of each of these parts ; in

either case, as is evident, we obtain the required price.

8. An Aliquot Part is an exact or even part.

Thus, 8 shillings is an aliquot part of a pound; 12i oents is an aliquot
''part of a dollar; 6 months, 4 months, 8 months, 2 mouths, li months are
aliquot puts of a year, fto.

TABLE OF ALIQUOT PARTS.

Parts of £1.
Parts of

Is.

10s =z \
88 8d =
5s =
4s =
8s 4d =
2s6d = .

2s =ni^
18 8d =1^
ls4d =tV
ls8d =iV
Is ^T0

8d= i
td=: I

5d= i

PkrUof tewt.*
of as Ibi.

14 ^ .

ld=iV

56 lb

281b

161b

141b

81b
71b

parti of • qr.
of MHm.

Ulb
71b
8|lb

li lb

= i

* Although we allow but 100 lbs. to the owt. in Canada, it is often neoes-

saiy to make calculations with the old owt., of 112 lbs. This arisesfrom the
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ExAicnj 1.—-Find the price of 2T8S ytrdi of illk at $3-37^
per yard.

OPIKATIOir.

10 0. I 1788 Tbe cott of 8788 yards at |3'87i= oost at |8 + cost al
8 87^ cents.

1788 yds. at |8 comes to 8 times as much as at |l ; i.e.,

88M to 8 times •8788. or $8840. 87| oU. equals 85 ots. + isjf

IM 0. i 898*78 cents, hence, 8788 yds. at 87| cents =z price at 88 cunts+
847'87i price at 18| centn.

Since 8788 yards at $1 comes to 88788. and 80 cents =: i
Ant, |O808'68i of a dollar; 8788 yards at 86 cents come to | of $8788,

i.e., to f605'76. Again, because 8783 yards at 29 cents
xwme to 1686*76 and 184 cents equals i of 86 cents, 8783 yards at 18| cents
will come to | of $6e6'7S ; i. e., to 8847'87f
Then 8788 yards at |8'37i= price at 83 4- price at 86 cents + price at 181

MntS = 88848 + •695-75 + •S49-87I= •03d8-68^

BzAMPLB 2.—What is the cost of 972 oz. of gold dust at £3
148. 8id. per os. ?

OFlKlTIOir.

lOi. 978
8

'

£8916
486
168
40 lOs.

80 6
6 1 8d.

» cost at £8= cost at 10= cost at <0 8 4— oost at 10= cost at 8
ss cost at U

i.4d.

IQd.
6d.

lid.

£3629 16 8 ~ cost at £3 14 8i

ExAMPLi 3.—Find the price of 729 days' urork at SI 7s. lid.
per day.

es.

ls.8d.
6d.

Id. i

OFBBATIOlf.

8729 = price at £1
188 5 =: price at
60 16 := price at
16 3 9 =: price at

6
1 8

6

16 8i== price at 0*

£987 18 1U=: price at £1 7 li

BxAMPLi 4.—^What is the cost of 624 bush. 1 pk. 1 gal. 3 qt.

of wheat at $2*87^ per bushel?

80 oti.

86 ots.

12| cts.

684
2

OFESATXOir.

•1248 =s price of 624 bush, at •2.00
818 = price " •• at 50
156= price " •' at 26
78 = i»ice " •• at 12*

#1794= price of 684 bush, at •2-87i

net that the latter is still in common use in Great Britain, several of the
States of the American Union, Ac. The aliquot parts of the new owt., of
100 lbs. are the same ae the aliquot parts of #1.

P
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ipk,

Igal.

2qt.

Iqt.

PBAOTIOB.

$2'87i =prioeoflbu8h.

•71| = price of Ipk.

•S6i^= price ofl gal.

•l7ft=:prioeof2qt.

;
= price of Iqt.

\

[8«CT. VI.

$l'S4||=prioeoflpk.lgal.3qt. ^

Then 917M = price of 624 bushels at $2'87j per bushel,
1*84^1 =: price of 1 pk. 1 gal. 8 qt. at |2'87i per bush.

|1795'34||= priceof624 bush. 1 pk. 1 gal. 8 qt. at |2'87i per bush.

ExAMPLB S^^What is the price of 96 acres 1 rood 14^ per. at

JST lis. 6id. per acre?

4 ;

lOS.

Is. Sd.

I

96
7

£672 = price of 96 acres at £7
48 0= " •• " at 10

6 0= " " •• at 1 8
12= " « *• at U
6= " •' " at 0|

£726 18= price of 96 aorea at £7 11 6^

Irood

10 per.

4per.

iper.

£711 6^

11710J+i = price of 1 rood.

9 <^+Tff =:prioeoflOpcgr<^«a»

8 9|-i-ia =: price of 4 perches.

61+11^ = price of i perch,

<^11- 7 +7ihr''=P'^<'^^'l'^l^'P®'**'^^ll9*Bid.perao.
£726 18 = price of 96 acres.

Am, £729 99. Id. +^ t.= price of 96 acres 1 rood 14^ per.

EzAKFiiB 6.--What is the cost of 964)^^- square yards of plas-

tering at 22i cents per square yard?

90 d9.

SictB.

964

|198'80 e!EoostQf964yds.at20cts.
^4*10 = cost of 964 yds. at 2} ots.

1216*90 =3COstof964yd8,at22icts.
'161= oost of^ of a yd. at 22^ cts

i^!l><l!= 16|«ent8.

^iiM. |217'06i= oost of 964y- yds. at 22i ots. per yd.

EziBOlSB 90.

1. Required the Talue of 9264*7 lbs. of tea at 36 cents per lb.

./2n«. $32426*45.

2. What is the cost of 94937 pails at Is. 5d. each T

^n«. £6724 148, Id.
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h.

perbush.

i
pdr. at

td.perao.

of plas-

101 tents.

or lb.

2426-45.

148, Id,

3. What is the worth of 96972 boxes at 7| cents?
^ns, $7197-90.

4. What is the cost of 62 acres at $28.80. per acre?
Jins. $1785-60.

5. Find the price of 2310 lbs. at 32^ cents per lb. Jjts. $750*76.

6. Find the price of 2117 bags at 37^ cents each. Jiru. $793*87}.

7. Find the price of 7606 pair of shoes at Is. 93d. a pair.

Jins. £680 4s. 7|d.

8. What is the value of 1217 lbs. of coffee at I7i cents, per lb?
^fw. $212*97}.

9. Find the price of 2103 cords of wood at $3*071 per cord.
^ns. $6466-72}.

10. What is the cost of 2006 oz. of gold dnst at £3 188. 10|d.

per oz.? Jins. £8266 28. Od.

11. Required the value of 6 oz. 18dwt. 20 grs. of silver at $1-65
peroz. ^n«. $10-75}|.

12. What is the cost of 98 yds. 3 qrs. 1 na. of cloth at £l 15s.

per yard? Jins. £172 18s. 5id.

13. What is the rent of 344 acres 3 roods 15 per. at £4 Is. Id.

per acre? Ms. £1398 Is. Og^d.

14. What is the price of 5 oz. 6 dwt. 17 grs. of mercuiy at Ss.

lOd. per oz.? jins. £1 lis. Iffd.

15. Find the ptice of 4 yards 2 qrs. 3 nails of satin at £l 2s. 4d.

per yard. ^ns. £5 4s. 8id.

16. Find the price of 32 acres 1 rood 14 perches at £1 168. per
acre. Jins. £58 48. 1 d.

17. Find the price of 3 gals. ^ pts. of spirits of wine at 78. 6d.

per gallon. jins, £1 78. 2id.

18. How much will 724 bushels of apples come to at $1-671 net*

buGhel? ^n«. $1212-70.

19. What i3 the cost of 721 bush, of wheat at $1-93} per bush. ?

Jins. $1396-93).

20. What is the cost of 4514 rods of fencing at £2 178. 7}d. per
V rod? Jins. £13006 19s. 3d.

21. What is the price of 37491 acres at £3 15s. 6d. per acre?
Jins. £14153 I7s. 9|d.

Allowing 112 lbs. to the cwt., find tbe value of—
22. 17 cwt. 1 qr. 17 lbs. at £1 4s. 9d. per cwt.

Jins. £21 108. 8AVd.
23. 78 cwt. 3 qrs. 12 lbs. at $11*55 per cwt. ^ns. $910*80.

24. 20 tons 19 cwt. 3 qjat. 27} lbs. at £10 lOs. per ton?
Jin^, £220*98. ll}d. nearly.

26. 219 tons 16 cwt. 3 qrs. at $45-50 per ton. jins. $10002'60|,
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ExiBOiSS 91.

BILLS OF PARCELS.

(No. 1.) sM

QxmsKOf Wh JprUf 1869,

Mr. John Day,
Bought of BlOHABD JONIB. . <

s. d. £ 8. -i,^

15 yards of fine broadcloth, at 13 6 per vard, 10 2 6
24 fards of superfine ditto, at 18 9 " 22 10

29 yards of yard wide ditto, at...... 8 4 '< 11 6
leyardsofdrngget, at 6 3 " 6

12 yards of serge, at 2 10 " 1 14 0^^

32 yards of shalloon, at 18 " 2 13 4

' i ' Jins, £BS 4 10

(No. 2.)

MoNTBiAL, 24^A /une, 1869.

Mr. Jahbs Paul,
Bought of Thomas Norton.

8. d.

9 pair of worsted stockings, at. . .

.

4 6 per pair, .

6 pair of silk ditto, at 16 9 "

17 pair of thread ditto, at. 6 4 "

23 pair of cotton ditto, at..... 4 10 "

14 pair ofyam ditto, at 2 4"
18 pair of women's silk gloves, at .

.

4 2 "

19 yards of flannel, at 1 71 per yard,

Jtu, £|3 16 41

(No. 3.)

Toronto, lOth Jti/y^ 1869.

Mr. Wm. FiLBiRT, , -

Bought of GiOROB Prion.

,
76| lbs. of sugar, at 7| cents per lb.,

63 lbs. of tea, at 93 "

126 lbs. of butter, at 13 "
.

35f lbs. of raisins, at 18| "

17 lbs. of sago, «t 16 "

^ 23 4b8. of rice, at 9 "

68) lbs. of starch, at 22 «

Jim, $10602f

*
\'>
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(No. 4.)

UAMSLrotft Uth Juguit^ lBi9,

Mr. John Jamss,

^ < Bought of Jamis Thovai.

$ ots.

198 Songster's National Arithmetic, &t * 0*60

197 Robertson's Philosophy of Grammar, at 0*60

83 Hodgins' (Geography, at 1*00

fil Sangster's Algebraic Formula, at 0*12}

217 Strachan's Canadian Penmanship, at 0'37|

UaHodgins'Oeography of British Provinces, at.. 0*46 "

237 Sangster's Elementary Arithmetic, at 0*30
•«•

Am. $521-25

(No. 6.)

/? NiAQABA, 17M Septembtr, 1869.

Mr. Alix. Lnra,
Bonght of Lawbihoi MiBom.

8. d.

9ji yards of silk, at 12 9 per yard,

13 yards of flowered ditto, at 15 6 "

lU yards of lustring, at 6 10 '*

14 yards of brocade, at 11 3 "

l2i yards of satin, at 10 8 "

Uf yards of velvet, at 18 "

Am. X44 15 10

(No. 6.)

EOMBTOir, IW "Wy, 1869.

Dr. Aliz. Haxzltov,
Bonght of TlMOTRT PiSTLB.

14 oB. ipecacuanha, at $0*67
23 " laudanum, at 0*89

17 " emetic tartar, at 1*26

25 " cantharidee, at 2*17

27 <* gum mastic, at 0*61

58 *^ guSi vwuphor, at »..••• 0*27

dffM. $186*94
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(No. 1.)

London, 0. W., Ut May, 1859.

Mr. J4S. Qbbt,
Bought of MiOHijsL Lewis.

8 d.

151 lbs. of currants, at 4 per lb.,

1H lbs. of Malaga raisins, at 6| "

19| lbs. df sun raisins, at 6 "

17 lb8.ofrice,at 31 «

8i lbs. df pepper, at 1 6 "

3 loaves of sugar, veigfat 321 lbs., at*..081"
13 oz. of cloves, at. 9 per oz.

Jlns. £3 13 6^

'

- TARE AND TRET. !

4. Tare and Tret is the name given to a rule by means
of which merchants calculate the amount of certain

allowances which were formerly made in buying and sell-

ing goods by weight in large quantities. They were as fol-

lows:

1. Tret, an allowance for waste in weighing.

2. Tare, an allowance for the actual or supposed

weight of the lox, hag^ harrelj &c., cont£4ning the

goods. And
3. Oloff, an allowance of 2 lbs. in every 336 for the

turn of the scale in retailing goods.

Of these the only one known in Canada is Tare ; and as

this is always set down in ftdl in the invoice^ Tare and Tret,

as a rule, has no enstence in Canadian mercantile trans-

actions, and has therefore been altogether omitted. <

QUESTIONS TO BE ANSWERED BY THE PUPIL.

NoTB.-*-2%e mmbwa aftw the questions rtfw to the articles (if the
section.

1. What is Practice ?(1) \
2. Why is it BO calledP (1) . j t ,^.

8. Of what rule is Practice merely a taodificatiou P (i)
*

4k. What iroutd be the general statement of a question in I^aotice? (1)
fi. How is thA Draoesa for findinar the nrioe of a number of articleiii siinnli*

_Jl«d by Practice P (8) " "

«, Whafis an aliquot part ? (3)
7. what are the aliquot parte of a dollar ? (3)

12.
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859.

( 5^
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Tret,
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impli>

6. What are the aliquot parts of a year ? (8)
9. What are the aliquot parts of a month f (3)

10. What are the aliquot parts of a £ ? (3)
11. What are the aliquot parts of a shilliug? (8)
12. What are the aliquot pwts of a owt. (112 lbs.) ? (3)

EzBBOlSB 92.

MISOELLANEOUS EXEROISE.
{On preceding Rules,)

1. Take the number 70204, and by removing the decimal point \

(1) multiply it by 100000; (2) divide it by 10000; (3)
make it thousancUhs; (4) make it tenths of bUlioniht ; (6)
make it tenths ; and (6) make it hundredths of biUionths.

2. Divide 4271 by -0000637.

3. What will 19 tons 19 cwt. 3 qrs. 27| lbs. of hops cost, at

. £19 19s. llldperton?

4. Addtogether 73-723, 11-342, 16-713, 19-034, 713-213437, and

12-345678.

6. Of the ratios 5 : 7, 9 : 12^ 12 : 17, and 7 : 10, point out (1)
which is greatest, (2) which is least, (3) what is the ratio

compounded of these?
6. If 1 acre of land cost $80-50, what will 25 acres, 2 roods,

35 rods cost ?

7. What is the G. 0. M. of 144, 486, and 63.

8. What is the price of 7439 cords of wood at $3-681 a cord ?

9. Reduce HSiMi imU> iBM^S. and §t|^ to their lowest
terms.

10. If 341 bushels of turnips fixe worth 17 bushels of potatoes,

and 9 bushels of potatoes 59i lbs. of tea, and 6 lbs. of tea 11|
stone of flour, and 13 stone of flour $3-60, and 38 cents pay
for 12 lbs. of bread ; how many bushels of turnips are worth
119 lbs of bread?

11. If 27 men in 7 days^ working 8 hours a day, paint 42 floors,

each 20 feet long and 16 feet wide, with 3 coats of paint to

I
each; in how many days, of 11 hours each, will 64 men'
paint 77 floors, each 24 feet long and 22 feet wide, giving
each 5 coats of paint?

12w Take the number 7449164 and by removing the decimal point,

make it (1) One hundred thousand times greater.

(2) One million times less.

(3) Hundredths of quadrillionths.

(4) Thousandths.

(6) Tenths Ji biUionths.

(6) Tenths.

13. Reduce 72342 nonary to equivalent expressions in the duo^

denary^ senary^ and ternary scales, and prove the resulta by
reducing all fonr numbers to the decimal scale.
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14. Express in the decimal scale the greatest and least nnmberi
that can be formed with six digits in the binaryf quatemarifi
senary, octenary, and duodenary scales.

16. Write down all the divisors of 1728.
16. What is the 1. o. m. of the first fifteen even nnmbers, 3, 4, 6,

8, &c. ?

17. From 97-91342 take 18-1234567.
18. What would be the cost of painting a ceiling 20 ft. 7 in.

long acd 19 ft. Sin. 7" wide, at $2 -871 per square yard?
19. Diyide 916 acres, 3 roods, 17 per.,7 yards, by 43 acres, 1 rood,

a per., 17 yds.

SECTION VII.

PEliliOENTAGE, COMMISSSION, BROEEBAGE, STOOKSl/i
INSURANCE, CUSTOM-HOUSE BUSINESS,

ASSESSMENT.

i. The term Per Cent, is derived from the Latin word
per, " by " or " for " and centum^ " a hundred," and meanst
" for a hundred." The term is usually employed to indi-

cate the allowance paid for the use of money, but may also

be used to express so much the hundred units of any other

quantity.
. _

IliUs, tiie term 6 per cent, on so many dollars, gallons, miles, days, ftOMtt
signifies |5 on erery $100, or S gallons on every 100 gallons, or 6 miloi on
every 100 miles, or 6 days on every 100 days, &c.

2. When the rate per cent, is known, the rate per unit

is easily outained by dividing the rate ]^r cent, by 100. --

Thus, 1 per cent, is equal to -^
2 per cent, is eqiud to -j-^

7 per cent, is equal to -f^o

9 per cent, is equal to y§77

10 per cent, is equal to -f§(f

18 per cent, is equal to -^
89 per cent, is equal to "^
95 per cent, is equal toi^
125 per cent, is equal to \Vh
S?a nar oflnt. is equal to Tto

or '01 per unit,

or '02 per unit,

or '07 per unit,

or '09 per unit,

or *10 per unit,

or '18 per unit,

or '39 per unit,

or *96 per unit.

orr25 per imit.

ora'78 par ^t.
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-J

t per oent. to eqwli to ?^ or INW per unit

I per oeut. to equil to -i. or '00S5 per unit

t per cent, to equal to fL or DOVB per unit
100

f per oent. to equal to .i. or '00126 per Quit
100 ^

01 per oent. to equal toiL or 'Oas^per unit, fto.

100

BziBOin 93.

1« ^atrate per nnit is equivalent to 1*6 per cent., 11 p«rc«ntr
It per cent.) 63 per cent.?

-h Wh6 j rate per unit is equivalent to 6 per cent.| 29 per cent.,

137 por eent.?

3. What rate per unit is equivalent to 81 per cent, 9| per cent.,

21 per cent, t

4. What rate per unit is equivalent to i per oent., f per oent,

2 Zl per cent, t

. 6. At 6i per cent., how much is it for 1 ?

6. At l8| per cent., how much to it for 1

7

"T. At 231 'per cent., how much is it for 1

7

8. At 2*734 per cent., how much is it for 17
9. At 82*7 per cent.; how much is it for 1

7

10. At 19^ per cent., how much is it for 1 i

Mm. '0626.

Jn», *186.

Ant, •23625*

utfw. *02734.

An», '827.

Am, -199.

8. To find the percentage of any given number

—

BUtB.

MvlHply thB given nvmher by the rate per wiU expreutA dmi*
maUyf and point off the product as directed in Art. 63, Sec. tt,

SzAMPLB l.-«What is 7 per cent, on $673*937

OFBBJkTIOV.

•e78WX'07=f*yi78l
BzmiTATIoir.Hr per cent, to equivalent to '07 per unit; or, in oHmt

wordU, the peroentaM on each dollar to 7 oents. It to obriona then that the
peroentage on the whole sum will be as many timet 7 oents as the sum oon-
tains d^&ura { that to '07xe73'93.

ExiJCPLB 2.—What is 6i per oent. on $2934 7

Am, $2934X'065=$190*71.

ExASPLS 3.«—Whatis 47) per eent. on 7893 gallons ofmolasses7
.in*. 7893 gal.X'4776s3768'9075 gaUons.

flxnoiSR 94.

1. What la 6 per cent, of $742*10 7

2. >vhat if 11 per cent, of q^OOO?
8. Fow mnoh u 10 per een^i* of $734*19 7

Am. $3M0i.
Am. $110.

Am. $73-419.
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4. How much is 87| per cent, of $1634*50 T Jm. $1421*4375.
6. What is 12| per oent. on $994-70? j2n«.$124*3376.

6. What is 8} per cent, on $777*60 ? jins, $6d-03i.
7. What is 2| per cent, of $7135*80 ? jins, $160*5555.
8. A merchant imports 2740 boxes of Oranges, and finds, upon

receiying them, that 20 per cent, of the whole quantity are

decayed. To how many boxes was his loss equiyalent 7

jin». 548 boxes.
9. A gentleman purchases a fiirm for $7490, agreeing to pay

10 per cent, down, 17 per cent, at the end of the first year,

27 per cent, at the end of the second year, and 46 per cent,

at the end of the third year. What is the amount of each
payment? Aru. $749 down. ').«-, j.

:

$1273*30 at the end of 1st year.

$2022*30 at the end of 2nd year.

$3445*40 at the end of 3rd year.

10. (l^hat is the difGsrence between 4} per cent, of $740 and 2^
per cent, of $1680? ^ru. $8*70.

11. If I.purchase 729 gallons of brandy and lose 11 per cent, by
leakage, &c., how much have I remaining?

.i^C'^snl, .^n*. 648T«yj gallons.

12. Add together 25 per cent, of $763*22, 16 per cent, of $847*16,

and 6| per cent, of $1284*17. vtfn<. $403*486225.
13. ,A P^'soi^ dying leaves an estate worth $17429*40 to be

alvided among his three sons, l^he eldeiat is to receive 43
per cent, of the whole, the second 37 per cent, of the

whole^and the youngest son the remainder; what is the

share of each?
^n«. The eldest receives $7494*64^, the second $6448*87|,

aud^e youngest $3486*88.

14. A m^btchalnt purchases vinegar to the amount of63978 gallons,

and finds, upon receiving it, that 36 per cent, had leaked
away. What Was his loss ? Jtfns. 24832*08 gallons.

15. A brick kiln contains 29800 bricks, and it is found after

burning that 17 per cent, of the entire quantity are wprth-
how many good bricks were there in the kiln?^

'

J,^

Abi

pel

the

1

nui

Ez

Ex

1.

2.

3.

4,

5,

6

7

8

9

10

COMMISSION.

4^. Ooptukkissiott is tlie p^i^entage ebftrged by agents,

or oommlssion xnerchants, for their services in purchasing

or seliiig goods, ooUecting bills, &o,
~^"

'

^ ' ^ho buya or sells goodt n^r^atcsoieat ia eau«d an 4gent, a
t, a Factor, or a Oorretpondenji.

OS
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6. To find the oomxnission on any mun at a given rate

per cent, is simply to find the peroenti^ on that sum, aiid

the rul> .jnplqyed is the same as that in Art» 3, viz

:

Multiply the given amount by th€ rate per unit expreseed d«oC-

jiuUly.

EzAJiPiiS 1.—What is the oommisdionon $790*80 at 8 per oehti?

Jins. $790-80 X '03 == $23*724.

EzAMPLB 2,-~>A commissioti merchant sells goods to the &moiint
of $7982*76; what is his commission at 2} per cent.?

Jns. $7982*75 X '0276 = $210*626625.

BxKBOisi 96.

1. What is the commission on $1000«t 4^ per cent.? Jm.$iB»
2. What is t^e commission on $1678*30 at 2| per cent. 7

ill*. $37*76176.

3. What is the commission on $7531*19 at 3) per cent. t.

Jm. $262-41962&.

4. Find the commission on $508*60 at l\ per cent.?

Jtm. $iS'9676;

6. Find the commission on $7863*60 at 1) per cent. ?

-tfn«. $137*61125.

6. An agent collects debts to the amount of $87d'30 : what is

his commission at 2| per cent. ? jSns. $21*96TB.

7. A correspondent purchases teas for me to Uie amooat of
$7193*16 ; what have I to pay him for comn^sion at 3i peir

cent.? wins. $224*78626.

8. A commission merchant sells goods to the amoant of
$6734*10; What is his cotnmission at 17 per cent.?

, ^^ .

9. An agent sells 7l8 barrels of flooi* at $7*13 aba^et ; w^at

'

is his conmiission at 4^ per cent.? Jl,ns, $217*.67]L9I^

10. A commission merchant disposes of 8243 biishels' of wheat
at $1*86 per bushel; what is the amount of 1m» oon^iss^
at 6t per cent.? wins. $^7*7871876.

BROESRAaB.

6. Brokerage is^epercentagecharged bymoney dealers,

caUed Brokersy for n^otiating notes, mortgmet, Mlh of
exchomge^ &0., or for ba;^ng or selHng stoeks, &e,

?, Broken^ ia me^dy another name for oommiiMdid^,

and lA oompulSd by the same rule. f
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ExiBOin 96.

1. What it the brokerage on $7893'87 at 2 per cent. T

Am. $157-8774.

2. What is (he brokerage on $8000 at I per cent. ? Jru. tlO.

9. What it the brokerage on $8643*22 at l\ per cent. 7

Jim, $10804026.

4. What if the brokerage on $78963*80 at | per cent.?

Jint. $690*93326.

6. What if the brokerage on $1987*27 at 8| per cent?
j9nt. $74*522626.

8. GommisBiott and Brokerage should both be oompnted
on tiie amount of money collected or invetted.

For example: If I receive $10000 to invest and charge 6 per

eent, my brokerage would be $500 if I invested the whole
$10600 ; bnt ify as is nsoally the case, I am requested to dednct,

from the amount sent, my brokerage or commission, and invest

the remainder, it would obviously be unjust to charge commis-
lipii on the whole amount,-*!, e., on the sum invested and also

on the sum I retain for commission. Hence, in all cases, the*

nm aotnallj expended is the proper basis upon which to com-
pute the commission, brokerage, ^r.

9« To compute oommission or brokerage when it ifi to*

be 4idiM(ed in advance from a given amount, and th&'

balance invested :^-

BVLl.

1. DificiciAc given amount by $1, plut the commission on $ff
(Md the reeuU wiU be the sum to be invested.

2. Subtract the part to be invested from the given ajnountf and
tkeremedndiir will be the commission or brokerage.

BsUm^iii.—A correspondent receives $16782, with instroc-

timi^; to deduct hii commission at 3| per cent., and invest the
babmce in sugar at 9| cents per pound. How much sugar does
he Ukip to his employer, and what is his commission?

OPBBiLTXOV,

iiersa -r 1*035= |16|iU'40275= sum to be invested.
16788— 616814*40896= #567*60786 =r OQmmisaion.
^6814*40875 -r 01 cents =:170678'8n Ibt. uCjw;

lixFli^ixxov.—The ooonnission on ]|ft» at tiie rate of SlfwrAoent., is

INSS. Benoe, mr ereiy time lie reodves fl'OSS, be keeps |q*0M for oom-
mli^on and iuTesfts tl. It is plain, then, that if we divide fhtidyen
aii«ont, #11788, bj n*08B, or in otfaw wordS» find how Otim the JMor
iua Is ooutaliied in the fonnflr, we ibaU 6ad hew oftaa be invMli il t Le^'

' BHoy doHm he tevasiB.

-X

I



»-U] fTOOK. m
Ths work may be provtd by finding tht tommitHon on th$ mm

tnveated (Art. 6), and eomparifiti U with iki eommiMtUm OMAnmi
.by dtduetinx tke turn invented from th$ whoU turn etnt, tf tHut
. are equal, the work i$ correct.

BZIBOIBI OY.

:1. An agent receives $4000, with initrnotlooB to purchase Ore»l
Western Railway stock. After deducting his brokerage at
li per cent., how much money bad he to invest and what
was his brokerage 7 Jne. Invested $3950*61 T38.

Oommission $49*38271.
.2. A merchant sends his agent $7S00, with instructions to de-

duct his conmiission at 4i per cent., and purchase laces witit

£f 4he remainder. What is the oommission, and what sum was
expended in laces? Jlns. Oommission $322*96651.

Invested $7177^08849.
:3. A commission merchant receives $8470, with instructions to

\ purchase the best brand of Canadian superfine flour at $6*40
>^per barrel. He is to receive out of this sum 6 per cent, on

' ^ the amount he invests. How many barrels of flour does he
purchase? jint. 1260iV barrels,

4. A broker receives $11000, with instructions to invest it in
Bank stock—dedncting bis brokerage at | per cent. What
sum had he to invest? Ant, $10904*084882.

6. If I renut to my agent $13000, instructing him to purohaso
, broad doth at $3*68 per yard, and he keeps 4i per cent on
the sum invested, for commission; how much cloth does
bo nend ose, and what is his commission ?

Am, 3427*0499 yds. of doth.
$659*8086 oomiDissio&,

u

I

STOCK.
to. Stock is a term used to denote tbe Cc^ital of

moneyed institationfl, as Banks, Bailzoad Companies, Chs
Oompanic:,, Insurance Companies, Manofaotories. &o*

11. Stock is usually divided 5uto portions ot $100 or

£100 each, called sfta/yed, and che Cerent individuala

owning these are called shareTtoldeT's or $toekholdera.

12. The Association of Shcvreholdertf is called a Qm^
pcmy or Corporation; and the Act of Parliament speoifjr-

mg their oopporate powers, rights, and privileges is oaUed
9, charter.

Id. The nominal or par yalue of a share is its ori^nal

u
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14. The market or real value of a share is the sum for

ifHoh ii ban b^ sold.

id. The rise and fall in the value of Stook is reckoned

at a certain per cent, on its nominal or jpar value.

16. When stocks sell for their original cost or valua-

tioi^i they are said to be at jpar ; when they sell for more
than their original valuation, they are said to be af a
premium or advcmcef or ahovepar; when they do notbring
their original cost or valuation, they are said to be a£ a
diecotmtf or below pa/r.

Ifdm.—Par ii % Latin word, and means equal or a ttate qf equaUty.
Btook if at par when a hundrea^doUar share sells for flOO ; it is above par
when it brinn more than |100, and below par when it wiU not bring as
muob as tldO,

17. Persons who deal in stocks are called atoch-hrokera

or BlochjohberB,

|8. To find how much stock either above or behw par
fk ^ven suin will purchase :

—

BULL

Divide the given amount by the worth of $1 stock, and the

re9i4p v>ill ip the stock required.

BzAM^La l.«>r9ow maoh stock at 10 per cent below par can
be .parohased for $25000 T Jne. $26000 -^ 0«90s:$277'}7*'77§.

BssLAVATZOir.—'When stock is 10 per cent, beloto par. each share of
ilOU sella for only $90. i. e. MO money will purchase IIQO stock, therefo;

.

|0.^.infl|ney wUlpurchaae |1 stock uid the given sum will purchase $1
•took as ofien as it» (the given sum) contains $0*90.

iSxAHPLB 2.—<How much stock at 15 per cent, premium may
be porohased for $7000 ? ^ns, $7000 -t- 1*15= $6086-9665.

BxPX>lBri.Ti09.-~Wlien stock is 15 per cent. 06000 par^ it requires $115
money-topu^hase $100 stock, or $1*16 money tqpurcnase.|l stock. Hence
if wedivide'the whole sum to be invested by the vslhieDf 9l^ stock, it is

evidentwe must g^t the ai^ount of stock produced*

!

BxAMpLi3.—tl ow^ $16400 stock of the Bank of Montreal,
and »eU out at 13 per cent premium. What do I receive 9

Jine, $16400 X 1-13= $18532.

BxFLAtfATioy.—Each $100 8tock briugs ^e.$113 money.pr |1 stock
brings ll'lS ibon^, therefore 116400 stookmust bringfieiOOXl'lS money.

ExiBOISB 98«

1. A person has $9000 which he wishes to invest in Grand
Trunk R^lway shares, then selling at 17 peir cent, discount,

what amount of stock can he purchase ? Jins, $10843*373.

2. If J invest $8500 in Upper Oanada Bank stock, which is sell-

ing 11 Der cent, above par, whatamount of stock do I receive ?
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3. If I remit to my agent $17600, with instrnctionB to dedaot
bia brokerage at 1 1 per cent., and invest tbe remainder in Great
Western Railroad stook. then selling at 7 per cent, fmwninm,
what amount of stook ao I receive. Jhu. $16163-22.

4. If I reoeiye $20000, with instructions to dedact my commis-
sion at 1) per cent., and invest the balance in stock, which
is then selling at 3 per cent, discount, what amount of

stock do I remit to my employer ? Am, $20263*989.
6. Mr. A. owns 200 shares in the Oanada Life Assurance Com-

pany. The par value is $100 a share, the stock at a premium
of 6| per cent. ; if I purchase it through a broker who
charges me { per cent, for the transaction : how much do
my 200 shares cost me. Jnt. $212S|4'626.

INSURANCE.

19. Insoranoo is a written agreement by which an indi-

vidual or an incorporated company becomes bound, in con-

sideration of a certain sum paid in advance, to exempt
the owners of certain kinds of proper^, a3 houses, house-

hold furniture, merchandise, ships, &c., from loss by fire,

iupwreok, or other calamity.

20. The Written Inatrumentf or contract between the

parties, is called a Policy of Inaunmce,
•

21. The sum paid for the insurance is called the

Premiuniy and is usually a certain per cent, on the sipi for

which the property 18 insured.

22. Houses, merchandize, furniture, &o., are usually in-

sured against risk of fire for the year, or other specified

time.

NoTB.'The rate of iasurance od dwelling housefly stores, gootts. house-
hold fiurblture, Ac., v&riea from i to 2 per cent, per annum, oo the sum
insured according to the chwaoter and position of the tenement ; vessehi
are insured for the voyage or the year.

23. To compute the premium for insurance for 1 year,

or a specified time, we use the same rule as for Oonunission

or Brokerage. '

EzAHPLB.—If I insure my bouse and furniture for $t389, at

the rate of li per oent. per annum, what preininm must I pay
yearly? jflns. $7389 X '0125=: $92-13626.

ExFLAiTiiTioir.—U per oent., 1. e. $1*25 per SIOO. is egual to (O^OISS per
dollar. The premium, therefore win be as many times 9(K0125 as the s^^
inaured euuMuui 91 i «. 6. the premium \?ill be C-C125 K 78S9. %
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BZIB0I&I99.

1. Whftt is the premium for insnranoe on $7500, at 1| per oeniT
Jru, $131*25.

a. WbAt is the premium for inanrtoce on $8375, at } per. cent.?

Jru. $62-8125.

3; What 1^ the premium for insurance on $6000, at Ifper cent.?

^n«. $112-50.

4. What is the premium for insurance on $6000 at $1-17 per
cent. (i. e. per $100) ? jina. $58-60.

0. What is the premium for insurance on $6400, at $0-90 per
cent.? Jins. $67*60.

6. What is the premium for insurance on $4600, at $0-36 per
cent.? jStu. $16*75.

7. What premium must I pay for insuring a cargo offlour worth
^6000, from Quebec to Liverpool, at $3 per cent.?

Jim. $1080.

8J 4- firm, owning four steamers running on lake Ontario, efifect

an insurance with a company in Toronto to the amount of
$27od(hon each, paying $4-82 per cent. (i. e. ^^ per cent.)

What is the total premium on the four steamers 7

.in«. $6205*60.

9. What is the annual premium on an insurance for $39000,
at 21- per cent? .itfns. $868.

10. fiftrmer insures his barns and their contents to the amount
of $17800. What premium does he pay at } per cent.

j&ru. $89.

lU A tessel running between Hamilton and Oswego is insured^ $12360, at thib rate of If per cent, per mon^. To what
Joes the premium of insurance amount for 7 months, begin-

ning with the 10th of April and j^nding with the 10th of

November? jiru, $1236.

I

24. To find what sam must be insured on property so

that, if destroyed, its yalue and the prcfminxn may ooljb be

reoov^rc^:

BUXiS.

voZtM of thi property hy $1, mthtM the premium, oa

$1 iii fhigMn rate per ctnt,

;E94IIIpjA 1.^»Aiidiip«owner wishes to insure a vessel Valued

.at$K450,so that: if It be wrecked he may recover both the

valipgf ipB, vessel axwl the premium. In opoer to do so, for

wh^ sop must he isiure, at $4*60 per cent.?

Jm. $1745O-«-*904^$18291*4O461.
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\

BznAiri.Tiov.~If I insure f;o9d»to tfete valae of $1^, st 4r6 pefr^mt^
and thoy are destroyed, I receive only |0B'40 towards my loss, tM>» I

Skid #4*60 for insurance;, that is, for every f I of niy kxip I reoeit^'foiMi.
ttcttithen, ttM recovery of90rM4 requiresm to be insured^ th^reoova^

of #l746a will require as quMiy doUars to. b» insured as10*954 is contained
timMin $iimr^ ^^
P]MK>9.-^18Wl*4040i K '04e»t841'4046l ss tlieppemlnm, andfl8Ml'4tt4n

-r#841'40461=|17450=: value of the vessel. /i

Skamkli ; 3.—What sum must be insured on a house valaeid
at $6000, at 3 per cent, so that in c^se of fire theralue of botii

premium and property may be secured 7

jSm. $6000^ -97 = $6186-667.

ExPLAKATioir.—For eveiv dollar I lose (taking premium into account)
I reiDeiye 97 cents i that is, in order >to receiver 97 centSr I must insure far
fl.ahd in order to receive II60Q0, without any loss, I must Insure fbr

#8009-r-W?=t8186-567.

EZBBOIBB lOd.

1. For what sum must I insure a cargo valiie4 atfl7000|SO
that in case the whole is lost I may recoTer both th^e V)uue
of the property and the premium of 3} per cent.? '

2. For what sum must I insure on $22760 in order to cover
both, the premium of 6 per cent, and the jalue of^ the property
insurea? Jim. %m<S^^i$fi
What suin must hb insured at 2i per cent, on prop«rt|P'

worth $15000 so that the owner may be secured against au
loss? ^ns. $15346-2085.

4. A steamer worth $33000 is insured at 6} per cent.^ft>r rack
a sum, that in case of its becoming a totad wr^k, the

owners recover both the worth, of the yessel, and the pre-

mium of insurance. For what sum is it insured ?

Ms. lissoistaois.

(

•»:

CUSTOM HOUSE BUSINESS.

. 2&^ All goods oomiog into Oanada froiB^ F<!Ga*eigii coun-

tries are required by law to be landed at oertain {daoea or

ports called Boris of Entry.

26. At every Port of Entry in Oanada, the Gbvemment
has an establishment oalled a Custom Houte^ with ond or

more officers attached to it, called CustomrHouie Ofieer^,^

27. A certain charge called' a Du^, fixed by Act of

.

Parliament, is made upon nearly all gooddentering Canada
from Foreign countries. K

29. It ift the bn^ess Qf the Oustom-Hoose pffia|nj^

inop^j^ tW oargipetyof all vessels; ei|t«ari]pig at ffij^JHTiQ^ r
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f:

ports, to eiamine the invoiee of goods, collect the duties,

&o., &o^ J^

89. Besides the duties on merchandize, all vessels en-

gaged in oooimeroe are required to pay certain chaigvi for

lli^ pri^ege of entering the port, &o. ; these charges are

oilled har^r dues.

80. The duties levied by law on goods imported into

Canada are of two kinds: ^
^^

'

iBt. Specific duties.

2nd. Ad Valorem duties. '^r>t

81, A specific duty is a certain sum levied on the ton,

cwt., lb., ^on, square yard, &n., of a particular kind of

merchandise, as so much per square yard on woollens,

flann!^ or cloths, so much per lb. on tea, so much per gal-

ioni in brandy, wine, &c. f
82. An ad valorem duty iii a certain percentage on

the'actual cost of the goods in the country in which the

were

h

mniB Ml ad valorem duty of 10 per cent, on satin purchaBed in Vraade
isaoharfte for dutgr of10 per cent, of the sum the invoice of satin cost in

Pmnoe. *

IfOTB li—The term ad valorem is tram, the Latin; and means aeeording

to ihe vahte, i. e., ,«(|MMf thevalue. ..

^KoVtt fJ^-^Axk invdoe is a written statement of the goods, showing the

qiy/H^lfy'ci eadi sort and its value or price. I

^^'. In the United States Custom Houses certain legal

allowances are made for draft, tare, leakage, &c., before

spei^o duties are imposed. In Canada, however, as.

before remarked, (Art. 4, Sect. VI.,) these are not known,

^e tare being found by actually weighing one or more of,

the boxes, &c., containing the goods, and the leali^age by

guaging the cask. -^

Nora."At present (1859) the various kinds of spirits are the only aftiidei

upon whtfili specific duties are charged by the Canadian Tariff.

i84« tTo calculate the specific duty on an invoice of

^toufilE) %e tartf Uakage^ ^c, and multiply the remainder by

tht given duty per gallon^ 26., yard^ ifC

'^MlSm\^M4i WBis per lb. what is tlM specific du^ on

t |ai?3Mftl weighii

ortar«?

ighing 73 lbs.) each, allowiiiK 4 lbs, per 19Q



bts.19-860 custom houbb bushtiss* 243

hy

onRJLTioxr.

78 X 9= 611 Ibi.=gnM8 weight.
611 X 'Ms: ^^ lbs.B terec

400^ snet »t 41 cents per lb. ::-: 400|| X 4^- iM-SlBS. =uln$.

fixAMPU 2.-^What is the specific dntj on 10 chests of tea,

the net weight 783 lbs., at 11 cents per lb. 7

OPIBATION.

783 X 11= 6613 cents = $86.13. Jim.

BXIBOISB lOL

1. What is the specific dntj, at 3| cents per lb., on 6 hhils. of
sugar, each weighing 1347 lbs., allowing tare 6 lbs. per 1007'

Jm. $221*58.

2. What is the specific dnty, at $1*20 per 100 lbs., on 11 bags
of rice, each weighing 127 lbs., allowing 3 lbs. per 100 fbr

tare 7 Jins. $l(^'26»

3. What is the specific duty, at 13 cents per gallon, on 129 gal<
*

Ions of oil 7 ^M. $16'77.

4. What is the specific duty, at 6} cents per lb., on 207 drums
of figs, each l^eighing 31 lbs., allowing 2ilbs. a drum for

tare 7 Jins. $342*1968.

5. What is the specific duty, at 47 cents per yard, on 214 yards
of black silk yelvet? jSru, $100*58.

35. To find the ad valorem duty on an invoice of m6r*
chandise :

—

BUM. *

Multiply the value of the goods at the place in iohich they were
purchaaid by the per cent, charged^ expreaeed decimaUyf and Me
reeuU will be the duty required.

BxAMPLB. 1—What is the ad valorem duty, at 27 per cent, on
an invoice of brandy which cost $7493*70 7

OPIBATION.
$7493-70 X *27=: $2023-299. ^ns.

SzAMPLi. i. What is the ad valorem duty^ at 19 per cent, on
a quantity of broadcloth which cdkt $4116*40 7

OPBBATION.
$4116-40 X '19 =$782*116. .4tt».

EZEBOISB 102.

1. What is the ad valorem duty, at 21 per cent, on an invdtfe

of silks whicli^^ost $17429-80 7 Jlns. $3660*2680.
2. What is the >^ valorem duty, at 7| per cent, on 40 buzw

of tea which flost $2920*16 7 Ans, $210*013.

3. What is the il vi^orem duty, at 26 i r cent., on an inVoica

of jeweUery irhidi cost $71342*90 7 ^fu. $17836*^(11.
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A. What is the Ad valorem dntj, at 20 per cent., on an invoic?

of boots and shoes which cost ^dlS-YS? Jm, 5182*746.

5. What Ui the ad valorem dutj at 33 per cent, on aa invoice

of French silks which cost $U7l3'19 ? Jim. $4856-3527.

ASSESSMENT OP TAXES. ' t

86. A tax is a certain sum required to be raised by a

municipality for local improvement, payment of ofl&cers,

and other general purposes. It is collected from each

citiseuMn proportion to the value of bis property.

Sfi In levying taxes the first thing to be done is to

make a complete inventory of the value of all the property

in the oit£, town, township, &c., in which the tax is to be

raised. This inventory is made by oflBcers called Assessors

!i|]^dmted by the municipality.

-88* To calculate the amount of taxes any one indivi-

dual has to pay:

—

* .

RtlLBIi'
r

Divide the whole sunt to be levied by the whole value of rate-*

able prclperty in the town, township, Sfc. : the qtiotient will be the

mm to be paid on each dollar

^

Multiply the rate per dollar by the amount of the persoiils prop^

erty, and the product viU be the amount of his tax.

EzAHPLi-i-A certain township requires to raise the sum
of $14729*00 for general purposes ; the whole amount of rateable

property in the municipality being set down at $2713500^ what

proportion must I bear if my property is assessed at $749.0*00.

OPBEATION.

914729 -f $2743600 =$0'Q06i}68==: rate per dollar.

|(0*00536S X 7490— $4U'20632. Ans.

ElBROIBB 103.

1. The assessmeat rolls ofa town show the value of the ratteablei

property to be $7142300. A tar of $23900 is to be levied

for general purposes ; how much is my proportion, my prop-*

erty being set down at $14729*50. 4ns. $49*2878>,

2. A tax of $100000 is to be levied on a county having rateable

property to the value of $5793000; what is th-? amount
borae by A, whose property Is valued at $18600?

*tfn«, $32x0732.
31 latihe last examnln what wo\M,be the amount of Fs tax,

tl^lVftlwof his prOi>erty being $7500? -fl»«. $l«9*466.

4. In tha saflKe esample what would be the amoant o£ O's tax,

his property being asBsused at $11400. Jm^ WM*^9^^
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QUBSTIONa TO BE ANBWBBED BT THE PUPIL.

NoTH.--3^ nutMTok afUf the quutiont rtfer to the wmbered
artiolet qfthe teetion.

1. What is the mwuhig and derivation of the tenn per cent. P (1)
2. When the i%te percent, is known, how is the rate per unit obiainel? (2)
8. How do wo ascertain the percentage on any given number ? (8)
4. What is commission ? (4)
6. What is thepereon who sells goods for another called ? (4)
6. How do we And the commission on any given sum ? (6)
7. What is brokerage ? (6)
8. How is the brokerage on any sum computed ? (7)
9. Upon what sum should commission and brokerage be computed? (8)

10. Explain this by an example.
11. How do we compute commission cr brokerage when it is tobe deducted

in advance from agiven amount, and the oalanoe invested? (9)
12. How is this rule proved ? (9)
13. What is understood by the term Stock ? (10) m
14. How is Stock uHually divided ? (11)
16. What is meant by the terms Shareholders, Oorporation, and (3harknr(

(11 and 12).

16; What do you understand by thd nominal or par value of Stock? (18)
17; .WhaJ; ismeant by the fnarhet or real valpe of StockM 14)
18. When ip Stock said to be at par ? when at ?i premium or above par?

and when at a doMount or below par l (16)

19. What is the meaning of the term par / (16 note.)
20. What are persons who deal in Stocks called ? (17)
21. When Stock is either above or below par, how do wd find how ttlttoh

of it a given sum will purchase f (18)
22. What is Insurance ? (19)

23. What is a Policy of Insurance P (20)
24. What is meant by the' Premium of Insurance? (21)
25. Por what length of time is properliy uauaUp insured ? (32)
26. How do we compute the premium of insurance onwoy amount ofgoo^

property, Ac. P (23)

27. Hew do we computo the amount for wtiioh we must insun in ovAbir to
cover both the value of the property and the premium paid? (M)

28. How may the truth of this rule be proved? (24)
29. What are Ports of Entry P (25)

39. What is the duty of Custom«House Officers ? (28)
£1; What are duties? (27) \ '

•

82. What are harbor dues? (29)

S3. What different kinds of duties are levied on goods in Cahadait <8R)
M. VfhzA we epeei/lo duties 7 (SI)

96. "Wlmtiasxi ad valorem duty? {S&)

86. What is the meaning of the term ad valorem ? (82)
87. What is an invoice? (82)
38. What is the rule for computing specific duties? (84)
39. What is the rule for calculating ad valorem duties ? (S5)
40. What is a tax? (36)
41. How are taxes imposed? (9 and 88)

#
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SECTION VIII.

INTBRBST, DISOOUNT, EQUATION OP PAYMENTS, AND
PARTNBESHIP.

1. Interest is the sum aLiowed for the use of money,
and is usually reckoned Qt a certain rate per cent, per

annum ; that is, so many pounds for the use of £100 for

one year, so many dollars for ihe use of $100 for one year,

&o.

NOTB.
pear.

tenn per eent. means per hundred ; percmnwn means per

,
9> Interest di£fers from Oommisdon, Brokerage, &o., in

that the latter are computed at a certain per cent, without

regard to time, ^hile interest is calculated at a certain

rate per cent, for one year, and consequently for longer

and shorter perio(^s in like proportion.

8. The Principal is the sum lent.

4. The Bate cer cent is the sum paid for the use of
each hundred dollars, pounds, &c.

6. The Bate per tmit is the sum paid for the use of

each dollar, pound, &c.

6. The Interest is the whole sum received for the use

of the principal.

7. The Amount is the sum ohtained by adding together

the principal and the interest.

interest at the rate of 7 per ceut. (j9«r annwn. understood), at the end of
the year I receive back the $200, and in addition $14 for interest. Here«

$200*00 is the principal. ,

Thus, if I lend $200 for a year, on the agreement that I am to reoeive
rest at the rate of 7 per cent. (j9«

eceive back the $200, and
$200*00 is the principal. ,

' 7*00 is the rate per cent. f

0*07 is the rate per unit.
14*00 is the interest.

214*00 is the amount =priucipal+ interest.

8. Interest is either Simple or Compound.
0. Money is lent at Simple Interest when the .interest

is not added to the principal so as to bear interest.

- ThuA. if $100 be lent at simple intctreit at 9 nmr QAnt^ the priaeipal re^
mains unchanged, being alwa^ $l66, and the vnUreei for daoh suooessiTe
yttaris$6..

\ \
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10. Money is lent at Compound Interest when the in-

terest, as it falls due from tune to time, is added to Uie
prinoinal ; the sum thna obtained oonstitating a new prin-

^
cipal for the ensoip'; year, half year, quarter, &o., as the

^ ease may be.

Thill :'if flOO be lent at S per cent, per annom cuuiix)und interert. the
,winoipalohar.ges at the end of each year; being liSiOO for the first year.

tX 9166 (L e. foroaer prinolpid+its interest) for the second, •UOtS fbr the
•;< third, Ao. The interest Is consequently 95 for the first year, tSlS fbr the

second, tS'SUS fbr the third, tco.

^-- .

—

1£.

SIMPLE INTBRKST. _

11. QuestionB in Interest are dep^dent on Proportion,

and may all readily be Bolved by one or more statements in

the Bnle of Three ; but in order to deduce special rules,

we shall represent the different quantities by their initial

letters, and thus obtain a series of al^braio formulae, whidi^,

translated, become the common arithmetical rules for in-

terest.

It is to be presumed that the pupil hae made sufficient progress in Al*

S
bra before ne arrives at :hia noint, to readily understand ifhat foUowi.
le opwations involved art of the simplest kind, and may without dlffi-

eulty be comprehended, evtn by those wholly ignorant in Algebra. The
only part, however, absolutely necessary for working any problem in
interest, is the iiUeirpretatioi ^ of the formulat i. e. the amhmatiealmU,
and this we have alwa^rs app mded. A xlanoe at the formulae and the
corresponding rules will show low much less labor is necessary to remem-
ber the former than the latfer ; -and indeed the pupil shouldlbe reuuiNd
to deduce from time to time ar y formula he may find it neodsary to i

NoTB.—-When two or more letters are written together thti%

prt. the meaning is that the values of these letters are to be imil'

Hpliei together. Thus, Prt means that the value of P is to

be maltiplied by the value of r, and tli»t by the value of ^

When letters are written in the fonri of a fraction, thus ^^L.
Pr

the meanin,^ is the same as in common arithmetical fractions

;

i. e., that the part f.onstitating the numerator is to be divided

by llie par « constituting the denominator.

Thn.i, -pT means that the value ofP is to be subtracted from

the vain© of .i, and this difference is to be divided by the value

of P multiplied hj the value of r.
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/"si

Let VzzzPrinoipalt IssJnterett, AssAwmntt rasnte per unit,

-iliBe (i.e, ttttutmrofsvtmi).

, Tb«)fb(NaiiM f=xiaterMt Of 41 inr l2««i\tod
<= number af yean, r<= interest of il for the
ttiten ttBle^^iddVH r^ihtelreetbf gimtMm^
for given time uid at given rate. ^berarore/=:
JVTana dividing each of these equate, 1st by rt.

and by Pt, and 8rd by Pr. we get ftnrmulM (II.)

(UI.) and (lY.) in the margin.
Again, because r^se interest of lltit.giTen rate

and for given time, l+tr^^^ the «unount of ^i at
riven rue «nd time» andP times l+^> that is.

P(l-4-W)=:amount of given prbaoipal ti the
given rate and tl>ae. Therefore .^ssP (l+rt),
which is formula (Y.) in the margin,and dividing
each of these equals by l-H'^ we get formula
(YI.) in the margin. Taking (Y.) and actually
multiplying as indicated, the part within the
brackets bv P, we get A—P+Prt; and sub-
tracting Pmnn-eaeh'of these, we get A—F=Prt.
Dividing these equals, 1st by Pt nd 2nd by Pr,
we get formulas (vU.) and (YUI., inthe margin.

' jtJiUtly, if we are required to find in wiiAt time
avysnin of nMmey will amount to any. given
number of times itself at a given rate per cent.,

xiTf in other words, in what time any ininoipal
wiU amount to » times that pineibAl "where n
simply stands for the required number qf times,
we have In fbrmuU (YlU.) in the margin.

A-P nP-r-p
t^'jy'sr''"]^, beoauto the amount is to be
i»P;and dividing both niunerator and denomi<

Prt(I,)

I

•Hill)

J

I

P(l+rO(^.)
Ji

=rH<(^^.)

-ptivii^)

A-P

n-r-l

-(i!r.)

:(^5fci

n—

1

ir4*l (X/.)

nator of this flraotion by P, we get formula (IX.)
in the margin. mKltiplj^tng (JuC.) by t we get tr^z
M^l: uid cuviding those equals by^^we^^ for-
mula (X.) : and, again, adding 1 to each of these
same equals, we get formula (XL)

APPLICATIONS.

13. When the Tnrinci{»al, rate per cent., and time are

,^|^kl, tofind tJie iu iereat—
Buiji/=Pr*(i.)

liiiT^RPBSTi^TiONi—2%e interest u found by iMdtipf^fing the

prmcipifl, by the rate per unit, and the rendtig^ product by the time,

ExAXPii«i'<^Wfaat is the interest en ^ai^'SO for T yters At 8
j^r cent. 7

onotATibir.
,
Here P= $842*20, r= '08, and *= 7.

Then IiszPrtzSii 9842^20 X OB X 7 ss |10r682. AM9.

14. l¥lientlie ihtetest, rate per oeUt. itnd time aire^Yen

tofind the pnncipu— • \

Rdl*. P=^(ii.)
, ^

Intbrpbbtation.—rAe prine^^is /ownd b^ dioiding th$ intp''^

est by the product of the rate per unit and the time^

[

yei
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8

ExAMPLi.—What principal will give $207*50 iliter«tt in 6}
' years at 4} per cent. ?

OPlBATIOir.

Here I— •207*80, i= «*6, and r == 0478.

9207-80

rt 6*8X'0478 *S087B
8872*064. Am.

16. When the interest, principal, and time are giyen to

find the rate per cent.—
/

RuLB. r =z pi (iii.)

Intbrprbtation.—J%e rate per unit is found by dividing the

interest by the prodv.ct of the principal andjime^ and the rate per
cent. ufourAfrom tiie rate per unit by multiplying the latter by 100.

i2«A^iit>£B.^At wliat rate per cent, will $729*18 give $10d*ll
interest in 9 years ?

OPBBATIOK.

Here P= $72918, /= $109*11, and ^=9.

Pt 729*18X9 6882*62
= 0*01662= rate per unit.

Therefore the rate per cent. := 0*01662X100= VQSi =^ If nearly. Ant.

16. When the interest, principal, and rate per cent, are

given, to find the time—
][

'

RuLB. ^=p-(ir.)

Interpretation.—The time is found by dividing the interest by

the product of the principal and rate per unit.

ExAMPLB.'In what time will $850 give $89*75 interest, at

13 per cent. ?

Here P= $850, /= f89'78, and r= '18.

(Then tz=: ~~ --^^^= §?^ = ^-^ r= 0*812217 years= 9 rtonthu,^"S""
pj. 850X13 110*6 1105

"^ *

22 days.
,

17. When the principal, rate per cent., and time are

given, tofind the amount—
Rum. ji=zP (1+rO (v.)

Intbrprbtation.—The amount isfound by multiplyit^ theprin'
cipal by the ammmt of $1 for the given rate and time.

ExAMPLB.^To what aura wUl $789*60 amount in II y«ars, at
3 per cent. ?

OPBRATION.
Here P= •788*80, J-

=
-SS, and i is ii.

ThenX«P <!+»'«) =:$7rt*8ftXl'88r=l(JB0-484. .in*.

JfoIB—(1+rtJ in tfaii ^liMfionvlf*8>Cllis I-f*38=1*28,
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'-/

18. When the amount, rate per oent., and time are
given, tofind theprincipal— m

iHMBpMtATiOH.—2%« principal itfound by dividing tha given
amount by the amount of $1 for the given tine at the given
rate. .

,

SxiMPi.B.-»What principal put to interest at 7| per cent,
will amount to $2000 in 8 years ?

OPBBITIOV.
Herdil= 92000, r=: *075 and fs 8.

,m,

2000

1-60

20000

16
•I960. Ana.

19. Wbon the amount, principal, and time are given, to

JInd t?he rate per cent—
ji—P

'>

RuLa. r = -

Pt
(vU.)

Irtbrpbhtation.—2!be rate per unit is found by eubtraeting
the principal f)rom the amount, and dividing the difference by th§
principal multiplied by the time. The rate per ce i. is found by
muU^lying the rate per unit by 100.

.

BxAMPUR.—At what rate per cent, will $730 amount to
$2783*80 in 23 years?

OPBBAIIOV.

Here^s $2783*80.P= 9780 and « s=2S.
_ A—P 92788-80~'a7S0_ 92058-80 .,.^Thenr^-^-g

$730x28
'

--$10790 = ^^= »*0PQ'^ "nit.

^ Henoe rate per cent.= 18*28= 12i nearly,

20. When the amount, principal, and rate per cent, are

given, to find the time—
a p

Rum. t == -^ (viii.)

iNnBpBBTATiON.-—2%e time is found by subtracting the princi-
pal from the amount, and dividing the difference by the principal
muUy(>iied by the rate per unit,

JIZAKTLB.^In what time will $666*33 amount fo $983*73 at
12 per cent.?

onnusxoir.
H^ ul s= 9968:78, P= 9606*88and r3^ -18

.n.._ ^

_

A—Jf_ 98878-666*88 8iri0 »?|000^..-_^

yewaU m<nitht 1» dayi. Ant.
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thiS given
h* given

per cent.

^Y60, to

T

btraeting

ce by the

fmmdby

lOUQt to

erunit.

cent, are

\e jnind-
principai

)83-73 at

ijpinssS

21. To find the time in which any sum wiU amount to

any given number of times itself at a given rate per oeht

—

BuLi. t = ——— (ix.)

IvTiRPRiTATlov.—>!Zb find the time in tohkh a given ewn wiU,
amount to n timee itnlf at a given rate per cent., wbtrad I from
n, md divide the remainder by the rate per tmlt.

BzAMPLB l.—*In what time will any sum of money amount to
eleven times itself at 8 per cent. ?

OFBBAT!09.
Here i»= 11 and ;< =: '08.

n--l_n—1_ 10 1000

'
.'"

Then^s *=s'' — ns^ ~"S~ =^ 125 yeww, Jtne*r *08 '08 8

BxAMPLB 2.~In what time will $67'83 quadruple itself at 4|
per cent. 7

OPBRATIOV.
Here m= 4, since the money la to quadrwple iUeVt, and res 'OiTS.

Then «—5;-=
.;5J5^

=
:3j^^

=:_- = 68-m yews. Am.

22. To find the rate per cent, at which any sum will

amount to a given number of times itself in a given time—

Bulb, r= —7- (x.)

Intbrpbbtation.—3%e rate per unit is found by subtraeting 1
from n, the number oftimee itself to which the given principal ie to
anMuntf and dividing the remainder by the given number of years.

BzAMPLB.--At what rate per cent. wiU a given sum amount
to 26 times itself in 72 years ?

Heren=2S, ^rs72.

t n

OPBBATZOir.

34

72T=-
= 4=m= rate per unit.

Hence rate per cent. = 8S^. Ans.

28. To find to how rncmy timee itself a given sum will

amount in a given time at a given rate per cent.

—

Rdlb. n= «r + 1. (xi.)

Intbbpbbtation.—-27^ nwnher of timesj orUfis found by mmi-^
tiplyii^ the time by the rate per tiittf, and adding 1 to the product.

ExAMFLi.—To bow maniy iimei itBelf Wiii fowf cents amonnt
in 20 years at 17 per cent.?
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ExiROiai 104.

1. What in the intoreston $723-19 for t-83 years^at 6'Y per cent.?

Jni. $364-6813086.
2. To what Bxim will $857- 19 amount in 6} yeara at 6i per cent?

Jru. $1219'362775.
3. To how many times itself will £2 198. OJd. amount in 11

years at 72i per cent. ? Jlnt. 8-976, or nearly 9 times.
4. In what time will $664*32 give $234-66 interest at 7 per

cent. ? Jlns. 6-12112, or 6 years 1 m. 13 days.
6. At what rate per cent, will $700 amount to $1200 in 6

years ? Jru. 14f per cent.
6 In what time will any sum of money quadruple itself at 23

per cent. ^ns. 13 years 16 days.
7. Find the time in ^ioh $270 will give $87 interest, at 7 per

cent. Jna. 4 years 7^ months.
8. To wh|k^ sum will $680 amount in 11^ years, at 11 per cent?

B*^ ^ns. $1540-20.
9. Wh«i*#jriQcipal will amount to $2000 in 20 years, at 8 per

cent.? Jins. $109'23^.
\0, At what ratd per cent, will any sum of nioney amount to 21

times itself in 24 years ? Ms. 83^ per cent.
11. In what time will a given sum of money amount to 23 times

itself, at 16 per cent. ? Jim, 137* years.
1^. Find the interest on $679-18 at 7i per cent, for 11-73 years.

Jins. $617-4266.
13. At what rate per cent, will $950 amount to $1763-42 in 10

years? jSm. 8*662 per cent., or rather over 8i per cent.
14. In what time will $666 amount to $1347*60, at 6 per cent. ?

Jm. 17-064 + years, or 17 years 19 days.
15. In what time will $273 give $100 interest, at 9 per cent. ?

^ns, 4 years 26 days.
16. At what rate per cent, will $476*30 amount to $600 in 2

years? Jtm, 2^ per cent.
17. At what rate per cent, will $749*49 give $2{^7 interest in 7

years ? Jiu, 4-898 per cent.
18. What principal will amount to$llll-ilinll years, at 11

percent.? -«»», $802*7647.
19. Find the interest on ^lBt'47, at 11 por cent, for 9 years.

Jins, £166 15s. la^ld.

SPBCUL RULES.

JMu Th»4Bt6»e8tof <»00ab9)^.oenl., for one year, is t6; heneethein-

tevpl Of il at 6 per eent., for,«a9 y<^, i^ ill'OQ, and for tvo mnth* it is I
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er cent.?

[)81d0a6.

>er oeDt?
•362775.
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16 days.
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117-4265.

•42 in 10

per cent.

cent.?

19 days.
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25 days.

500 in 2

)er cent.

rest in 7

)er cent.

rs, at 11

02'7647.

rears.

tee the in-

\tht tt iR \

Henoe, to find the interest of' $1, at 6 per cent, per
annum for any number of months, we deduce the follow-

ing:—
auLi.

Divide thi number of montht by 2, and call the quotient centt.

BxAMPLB 1.—What is the interest of $1 at 6 per cent, for 7
years and 9 months ?

0PBRi.TI0N.

7 yparH and monttai,= 08 monthi. and OS-f2= 4(4 oenti »|0'465. Ane.

BxAMPLi 2.—Find the interest on $72*93 for 7 years and 8
months at 6 per cent.

OPBBATIOir.

7 yean 8 mo.= 92 months, half of 92= 40 cents= interest of $1 for given
rate and time.

Then $0'46X79'98= #83*0478. Ane.

ExiROlsi 105.

1. Find the interest on $1 for 11 raonthu at 6 per cent.

M. 6) cents.

2. Find the interest on $1 for It mouthj at 6 per cent.

jlne. $0*08, or 8 cents.

3. Find the interest on $1 for 9 years 8 months at 6 per c«nt.

jSn$. $0*58.

4. What is the interest on $1 for 16 yrs. 3 months et 6 per cent.?

Jine. $0*97i.
5. Whatis the intereston $1 for 11 yrs. 7 months at 6 per cent.?

jine, $0*695.

6. What is the interest on $1 for 12 yrs. 6 months at 6 per cent. ?

Jne. $0*745.

7. Find the interest on $279*40 for 3 yrs. 2 mo's. at 6 per cent.

Jns. $63086.
8. Find the interest mu |il89'70 for 6 yrs. 7 mo's. at 6 per cent.

Jm. $74-9316.

9. Find the interest on $1463 for 3 yrs. 11 mo's. at 6 per cent.

j3m. $343-805.

10. Find the interest on $28967*60 for U years 1 month at 6
per cent. jlm. $19263-3875.

It

25. Since in computing interest the month is taken as 30 days, two
months will ooutaiu 60 days, and, by Art. 24, the interest on $1 al6 per
cent, for 2 months or 60 days is one cent, the interest on $1 at 6 per o«nt.
per amuim, for 6 daps, will therefore be -jij^ of one cent ; 1. e. one mill or

Hencfl^ to Had the interest oa $1 at 6 per cent, per an-

num for days, we have the following :

—

>'4
>

y.-:,,
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iSaU one'Sixth of the number of days nUUt or thouiondths of a
dollar.

BxAiiPLB.—What is the interest on $1 at 6 per cent, for 16
days ?

OPBBATION.

10-f4ts=2| miIlB=«0'0026. ilnt.

EZIBOISK 106.

1. What is the interest on $1 for 2 days at 6 per cent. 7

Ans. $0*0003.

2. What is the interest on $1 for 7 days at 6 per nbuX. 7

Am, $0001^.
3. What is the interest on $1 for 11 days at 6 per cenc. 7

Am. $0*001^.
4. What is the interest on $1 for 27 days at 6 per cent. 7

>
I

Am. $0-004K
5. What is the interest on $1 for 47 days at 6 per cent. 7

Am. $0*007^.
6. Required the interest on $1 for 8 months 12 days at 6 per

cent. Am. $0*042.
7. Beqaired the interest on $1 for 66 days at 6 per cent.

Am. $0*011.
8. Reqtired the interest on $1 for 2 years 2 months 19 days

at 6 per cent. Am.^'lZ^,
9. Find the interest on $1 for 7 years 8 months 9 days at 6

per cent Am. $0*4611.
10. What is the interest on $1 for 17 years 11 months 23 days

at 6 per cent. 7 Am. $l*078f

.

11. Beqaired the interest on $1 for 12 years 7 months 17 days
attf per cent. •««». $0*757|.

26. To find the interest on any sum of money at 6 per
cent, per annum for any time :

—

BT7LB.

Wimd the ititerest on $lfor the given Hme^ by Arts. 24 and 26|
and multiply this by the given principal.

ExAHrLB.—What is the interest on $763*20 at 6 per cent, for
6i years 7 months and 26 days 7

**'

* This is the method in common use for compating interaili ftr daysi

S?\5^ i*
oonriders the year as oontaininff on& 860 dafi instead ofS86,

the-iwdt is too large by^^ or j^ of itieE Hence» iriiii perfect.aocu-

»w4ft4eared, the intaralk Ito the diys #Min' obfained ligr l^ rede must
be dtatfldshed Iqr v> part ot itself* ,
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per

orBEAXXoir.

Interest on |1 for 6 yem 7 months =:$VWi
Interest on 91 for 86 days =s 4i

Thorefore interest onH for 6 yrs. 7 months 96day8=40'889^

Then* |0'S89|X76S'80==|3M'7712. wlM.

EziBOIBB 107.

1. Find the interest on $917*30 for 7 months 17 days at 6 per
cent. Jns. $34*704616.

2. Find the interest on $842*50 for 3 months 13 days at 6 per
cent. jSru. $14*462916.

3. Required the interest on $573*83 at 6 per cent, for 2 years
11 months 10 days. jins. $101*3766.

4. Beqnired the interest on $642*30 at 6 per cent, for 6 years
9 months 19 days. Jins, $262*16545.

6. Beqnired the interest on $1427*87} at 6 per cent, for 6 years
5 months 7 days. Jin». $465*7262.

6. Find the interest on $709*63 for 4 years 7 months 16 days
,
at 6 per cent. jina. $197*040596.

7. Find the amount of $2463*20 at 6 per cent, for 7 years 7
months 22 days. jinf. $3592*9877.

8. What is Hm interest on $999*99 at 8 per cent, for 9 years 9
months 9 days ? Jns. $586*494135.

9. What is the interest on $68*70 for 3 years 4 months 27 days^

at 6 per cent. ?
,

Jm. $14*04916.

10. Find the interest on $742*63 at 6 per cent, for 3 years 28
days. Jru, $137*139.

11. To what sum will $200 amount in 7 years 4 months 11 days
at 6 per cent. 7 Jfu. $298*366«

12. To what sum will $743*63 amonnt in 9 years 3 mon^ 9
days at 6 per cent. ? Jtru. $1 167*460095.

27. To find the interest on any Bum at any other rate

per cent, for any given time :

—

BULB.

i^ndl the interett on the given principal for the given time at

per cent, by Art. 26.

7%en add to or subtract from this interest such a fractional

part of iiselfas the given rate exceeds or falls short of 6 per c««**^^,^
per annum.

^**^'

The a.nount is obtained by adding the interest and the principal

together.

* Is crdsr tc obtain the 'lunwt aniww, this nvoiion^hen it ocoivrsbum
h(itetalbaB& in the toaemoitkVvSgarftme^
to make the interest offl for the git^K tixne thQ itnii<fpM«r.

WtS.I
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Example.—-What is the Interest oh $450 for 3 years 6 months
11 days at 8 per cent. ?

OPEIUTION.

Interest on $1 at 6 per cent, for given timQc=:$0'21lf

.

Interest on ^460 at 6 per cent, for given time=90'2U^ X4SA=$06'325.

Hence interest on (4i50 at 8 per cont. for given time=$95'325+<'«»« third
of $95-325=:|il27'10. Ans.

NoTB.—Since S = 6 + 2= 6 + iof6we find the interest at 6 per cent.,

and increase it by one third ot itself for the interest at 8 per cent.
8o for interest at d per cent., we should find the interest at 6 percent.,

and increase it by orW'halfot itself; for 7 per cent., increase the interest at
6 per cent by one-sixth j at 14 per cent., double the interest at 6 per cent.,

and increase it by i of the interest at 6 per cent. ; at 6 per cent., find the
interest at 6 per cent, and deduct one-sixth ; at 4^ per cent., find the inte«
rest at 6 per cent., and deduct one-fourth, &c., &c.

EZBBOIBB 108.

1. Required the interest on $1234*56 for 8 years 9 months 10

days at 1 per cent. ^ns. $758*5685.

2. Required the interest on $9876*54 for 2 years 1 month 11

days at 3 per cent. wfru. $626*337245.
3. Required the interest on $715*30 for 3 years 7 months 10

days at 8 per cent. Ans. $206*6422.

4. To what sum will $555*55 amount in 2 years 4 months 8

days at 12 per cent.? Jlns. $712*68646.
5. To what sum will $7766*55 amount in 100 days at 6 per

cent. ? Jins. $7874*41875.
6. To what snm will $500 amount in 8 years 8 month? 8 days

at 16 per cent. ? Jlns. $1195*111.

7. What is the interest on $576 for 3 years 5 months 7 days
at 5 per cent. ? Jns. $98*96.

8: What is the interest on $2478*91 for 2 years 6 months 11

days at 4^ per cent. ? jins. $282*285.

9; What is the interest on $780 from May 9^ to December 11,

at 6 per cent. 7
.

Jins. $2808.
10. What is the interest on a note of $1830*63 from August 16,

1851, to June 19,- 1852, at 7 per cent. ? w^ns. $109*63439.

11. What is the amount of a note of $6200 from Sept. 3, 1858,

to January 9, 1859, at 6 per cent. ? •
.;:2n«. $6332*266.

I PARtPIAL PAYMENTS.

28. To compute the interest, on notes or bonds, when
partial payments have been made :^-^

\'

BULB.

J^htintireMi be paid by 4m^
MuUiply the mmby ike number of day$ tbhkh haw elag^ he/on

any paiymni wob made. Svibtract ti» first payment^ and multiply
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lonths

s.

s iMrd

IT cent.,

enV
ercept.,
i^restat

er cent.,

And the
iheinte-

nths 10

i8'6685.

onth 11

337246.

mtbs 10

[)6'6422.

LonthB 8

2-58646.

lat 6 per

41815.

8 days
95-111.

7 days
$98'd6.

onthsll
;282-285.

mber 11,

$2808.
gust 16,

>9 -63439.

3, 1858,

1332*266.

PARTIAL PAYMENTS. m

is, when

Mil 6e/or<

tht remainder by the number of day$ which paeeed hettoetn th^fint
and seamd paymente. Skihtraet the second payment^ and muHiply
t^i» remainder by the nwnber of day$ which paeeed betwittn the

ucond and third paymenie. Subtract the third payneni, ife>,

Add all the products together^ and find the interest of their mm
for One day. > -

][f the interest is to be paid by the week or month^ substitute

weeks (^ monthsfor daySf M the above rule.

BzAMPLB.—Sow much principal and interest have I to paj
on the following note on the 10th November, 1859 ?

Toronto, IBthOctober, 1858.

For valne received, I promise to pay to Timothy Thomas, or
order, the suni of six hundred and twenty dollars, on demand,
with interest at 6 per cent.

"*^-'^ Thomas WillIamb.

The following endorsen^ents were made on this note

:

IBSB.-^lfdVember 25th, therie was ^lidorsed $ 47'BO
« December 28th, " « . « 10^-«^'-

1859.—Pebrnary 11th, " " " 216-19
« Jttne6tb, " " " 60-10
** September 2nd, " " " 183*26

OPIBATION.
•if

From 18th October to 25th November there are 88 days.
** 2Sth Nov. to 28th December "

83 *^

" 28th D^. to 11th February
** nth F^ruary to 8th June

«

4S
115

'* 6tti June to 2nd.^pteinber
** 2hdSept(iinbertot0th|fov.
Whole cum |620,00 for 88^da^s=928860.00 for 1 day.

JMb endorsement 47*50 ,ai 1 1 an a {.— . i ^ • i

I .
I

Bidance #672*50 for 33 dayB=:$1889a'50 for 1 day.
Second endorsement 108*93 .....;

! •
, i; .

,

.*;-:-

Babmee #468-57 for 45 days==$20860'66 fo? 1 fay.
Third endorsement 816-18

Balance $M7-S9 for 116 da3r8s$884tt'85 fori day.
Fourth endorsement 60*10

Balanoe |187«9 for 88 day8=4l6481-6a for ^ day.
Fifth endorsement 188'2&

Balanoe |4'04 for 60 days= 278*76 for 1 day.

Whole interest ~thatof9l0852S-a» fori day*

Interest on 1108523*28 at 6 per oent. for 1 year=;:|60U'3M8
Henoo interest for 1 day3»|6511*89684^6S=:4ltm
Then interest dt
Balauoe OB note
Then interest due ...,»{ j^i .l;i.)fF|17'88W )\mo

FlAnoipid anA Interest due
a

=s|s^'8m
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EXIROISB 109.

1. What principal and interest was da« on the following note

on the 7th October, 1860 ? <^

OniLPH, June 2nd, 1859."

For value received, I promise to pay, on demand, to James
Qeorge, or order, the sum of twelve hundred and seventeen dol-

lars and thirty cents, with interest from date at 6 per cent
JOSKPH JoBNS,

On this note there were endorsed the following payments ^^^

1859.—July Itth, received $20'7-80
^

Oct. 6th, " 209-60

Dec. nth, *« 320-90

I860.—March 29th, « 421-83 re
jins. $98*6816.

2. What principal and interest was due on the following note

on the Ist May, 1863?
\

Port floPB, June It/A, 1860.

For value received, I promise to pay, on demand, to Messrs.

Henly k Jobson, or order, the sum of seven thousand, three hun-

dred and forty-eight dollars and twenty-five cents, with interest

from date at 8 per cent.

Ebnby Qoodpat.

On this note there were endorsed the following payments

:

I860.—September 6th, received $2463*80
392*20 "^^

982-20
2842-90
317*23 'i

Jru, $1003*1333.

u December 7th,

1861.—June 1 1th,

1862.—February 7th,

*< December 19th,

II

II

II

GOMPOUKD INTEREST.

t9. In the present ttrtiote^

leim in'OdmjKmnd Interest., ]u
alter the pupil is fiuniliar with

^l merely take some ofthe Simpler prob-
„j|;|^e ftill discussion of the. rule u&til

lipe of Lofiarithms. (See Sect. XI.)

80. We hare seen (Art. 10) that when money is lent at

eompound interest, the intarest is added to tho princii)al-at

the dose of each period, and, with it, constitutes a new

principal for th«3 next term

given time at a giten rate per oeiit :—

«
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ing note

1859.
James

teeu dql-

lent

HNS.

lents :
^

iMiiiJii.

L6.

n

jriai not©
\

>

1860.

to Messrs.

three hun-
i,h interest

OODPAT.

)ayment8

:

1333.

..jpler prob-
U. rule utitil

is lent at

^incijMil at

Ltes a new

IVM ft** aa"*

RtlB.

JVnd ^A« intwttt en th$ given principal for one period, t. c,
ORi TKAR, HALF TiAR, Or QUARTIR, cu the coKe may he, and add it

to the principal.

Then find the inferett on this amount for the next pibiod and
add it to the principal wedfor that period^ as before.

Proceed in this manner unth each siiccessive year or period of
the proposed time.

I'hen the last result will he the amount of the given principal^

at the given rate^ for the given time. Subtract the given principal

from thiSf and the remainder will be the Compound Interest

required.

Example.—What is the Gompoand Interest on $1000 for 4
years at 5 per cent, per annum ?

OPIBATION.
11000.00 Principal.

80.00 Interest for Ist year.

' I $1080.00 Amount for 1 year:==prinoipal for 2nd year.
62*80 Interest for 2nd year.

11102*80 Amount fbr2 year8=prinoipal for 8rd year.
65'128 Interest for 3rd year.

$ 1187*628 Amount for 3 yearsrsprinoipal for 4th year.

6i '88128 Interest for 4th year.

|121S'80628 Amount for 4 years.

1000.00 given Prinoipu.

Ans. $215'8002S=^Compound Interest required.

EXIBOISI 110.

1. What is the Compound Interest of $1800 for 6 years at 6 per
cent, per annum ? jins. $608*806.

2. What is the Oompound T^terest of $'r00 for 3} years at 7 per
cent, half-yearly ? Jins. $424*040.

Note.—Since the payments are made ht^-yedrh, and bear interest at
the rate of 7 per cent, per half year, we simply find the amount of the
given principal at 7 per oent. for 7 payments.

3. Wh«t are the amount and Compound Interest of $673*40 for 2
yeurs at 3 per cent, quarterly ?

Jns. ;ip>53*0429= Amou $1 79*6429= Interest.

4. What are the amount and Compound Interest €f $860 for 3
years at 4 per cent, half-yearly ?

.4n». $1088*1743= Amount. $228* 1 74j ; Interest.^C
81. Gompouad iDterect is most expeditiously calonlated

by the following—

J4P

^dS^>i
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TABLB
Til

SHEWING THB-AMOUNTS OF $1 ob JBi AT COMPOUND
INTEREST, FOR X^Y NUMBER OF PAYMENTS FROM
1 TO 60.

8
per
cent.

4
per

cent.

I'OSOOO 1 '04000

i'Od09oji ofneo

1'09<27K 1 1M86

7
8
9
10

n
114

13
14
16

16

M
18
19
ao

21
22

U
25

).'12551
r 16927

1 19406
I'^aesT
1 26677
I •80^7
r&IS92

r88423
1*42576
r468S&
1*51259

95797

1*60471

166285
I

1-76851
1-80611

i^0P6

2/ >i»6

126^2
I'SWW"
1*86867
1-42381

1'4B024

1 '63946
1*60103
1*66607
1*78168
1*80094

1*87298
1*94790

7024312 02682
12*10686
2*19112

t6
pw

cent.

1 03000 1 ^^OOO

I loawli •ii'.»6fl

1*15,6<11^1«
iWl ' *26248

1 '27028 1*33833

27
28
29
80

1 :.774vil

l-:51!>i;l

l'iH',M691

1*71034
l*7958t<

l*88S6ft

1 *97««.'J

2*07893

il862|

•.WS«3|

6894'»

•7908v^l

'89830

01220
18293
26090
'89656

6

cant.

4
:ii';or

i.".'lt.

9 iM^i :jiAt

6
per

cent.

2'221SJ^»

2 28793
» -36667
2*42728

a 'sw<»8
S*5''';5A.S

'•66233

81
32

2*1828712*64086
2*2920air69277
2*40662
2*62895
2*66830

1-86029
1*91610
1*97869
2*08279
2*09378

2*46472
8 '66380

2*878772*78696
2*92526

8 07152
3*22510

2*66684 8 '38085

2-85434
» 02660
S 20718

3 39956
3 '60364
S-S197&
4*04898
4*29187

86

36
87
88
39
40

41
42
48
44
46

46
47
48
49
60

2-S1386(i'94609

2*89828
2-98528
3.07478
3 16703
3*26204

S£a))387

2 99870
S'lWtMi
3'2«i40

3 'a/818
8'60se6
3*64888
^l '79482

4*10393
4*26809
4*43881
4*61637
4*80102

3-86990
3*46070
3 '66462

6

3-671455
3*78160

3*89604
4*01190
4-18285
4*26622
4*88391

4 '99306
6 19278
*40049

61661
5*84118

!- 35567
3 '78846
8-92013
4*11614
4*32194

4*58804
4^76494
600319
6-85386
5-51601

5-79182
608141
6-38548
6-70476
7-03999

p 07482
6*81782
6*67058
6-88386

7 10668

7
7*78189
814967
8-66716
8-98601

6
per
c^nt.

9-48426
9-9069716
10-40187
10-92133
11-46740

4-54938
4*82285
5-11169
6 '41839
6-74849

6 08810
6^46389
6*84059
7*25102
7*68609

8'1«726

8 68609
9 15425
9 '70361
10*28672

10 90286
ir66708
1825Q46
12*93848
18*76461

14*69049
'46592

16-89387
17*37700
18-42515

82. To compute Compound Interest by thfii above

, TaJ>le
:—

* '

•'

BULB. •

Mnd by the table the arwmnt of$l /a the given time and at the

givm raie»

MidtifUy the s^m thusfound by ihe givenj^nc^pdl^ av/i the reisuU

will he the required amount.

Subtract the principal ^rom this amount^ and the renMin^'*-:^' imU
be the Cgmpound Inter*"^t.

Exi.MPLB.^—^What ar' ::>t) amount and Odmpound Liiterest of

$3400 at 5 per cent. •> .1 years?
'

oi^BBATIOl?.
\

Bv the table thia i ^u. < . of $1 at.6 per o^nt, tpr - ^ 7earB=;;$2'Q7898r

"mi =Frinoii»ai.
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SQ4

4t'Um
4'82Z8fi'

6 -11169
6*41839
6*74840

6 08810

„_, «:4B88»

aiA 6*84089

386 7*26102

601 '/ -68609

1188

(141

»48
)476

)999

9169
di69

4907
»71S

8601

8*1^26
8*68609
9*15426
9*70361
10*28672

10 '902861
11*66708'

lJi-26046

12 9SS48
18*76461

69049
0697116 '46692
012716*89387
ai38 17 '37700
674018*42516

the above

le (xnd at the

Wfruiin^-'''' will

.^teteiflit of

;;$2•Q7898^

ABff. 82^.j OOM^OtTND llri-lllB^ifll?. 2B1

tt

ExAMPLi.—What is the amount and compound interest of
£47 10b. for 6 years at 3 per cent< half yearly?

OPBBATION.

« - ., ,
£47 10s.=£47-6.

We find l^ the table that

, ,
£1*42676 Is the amount of £1 for the given time and rate.

I : 417*6 is the multiplier.

£eH236=s6714 6i is the requbed amoUnt. ^
47 10 is the given piincIpaL

And^ 4 6i is the required interest.

(orw>^0 J-

.' EXBROiSB 111.

1. What are the amount and compound interest on $876 for 11

years at 6 per cent? Jtra, Amount = $1661*0126.
> Interest =3 $786*0126.

I
2. What are the amount and compound interest on $643*98 for

13 years at 4 per cent, half yearly?
I Jim. Amount= $1786*41623.

l^,.. Interest =$1141*43263.
''8. What are the amount and compound iilterest of 1 cent at 6

per cent, per annum for 46 years ? Jins. Amount= $*137646.

Interest=$*127646.

4. What are the amount and compound interest of $78*20 for 7

years at 3 per cent, quarterly ? Jins. Amounts $178*916.

Interest= $100*716.

':'Sii What are the iimount ftnd compound interest of $777*77-for 9
' years, at 6 per cent, half-yearly?

jins. Amount= $1871*7968.

! t^ Interest =$1094'0268.
6. what are the amount and compound interest of JC44 68. 9d.

for 11 years at 6 per c6nt. per annum?
\ins. Amount==^84 Is. td.

Interest= £39 168. iSd.

c,. T< What are the amonnt and compound interest of £32 48. iB)fd.

for- 3 years at 4 per cent, half-yearly ?

^^^^ Jins. Amount= £40 15s. 10)d. nearly.

Intereet=£ 8 lis. Id.

^3. Given the amount, time and tate—to find the

principal ; that is, to find the pt^esent worth of any stim to

be due ereafter—^a certain rate of int^est being allowed

for the money now paid

—

BkVUM.

Fini hy ihi TdhU tU* amuni of $1 ai the ^^eti Mi M'for
the ^vlm iim; dkddimii Uintd ihegHiHi ctitmnt. Tie gwtunt
toill be the principal.
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' Rx4ypL»—What principal will amount to $10000 in 12 yean
at 6 per cent, compound interest 7

OPBSATXOV.

Amount of $1 for 12 years at'six per cent.

:

$10000 -i- 2*0122 =:t4969-684. Atu.

EXBROIBB 112.

:|2'012£.

1. What principal will amount to $7439*87 in 7 years At 4 per

cent, compound interest 7
**

Jiru. $5663*697.

2. What principal will amount to $9193*90 in 20 years at 5 per
cent, compound interest 7 Jtru. $3465.081.

3. What ready money ought to be paid for a debt of £595 10s.

2?d. to be due 3 years hence, allowing 6 per cent, per an-

num compound interest ? jSns. X500.
4. What ready money ought to be paid for a debt of $7111*11.

to be due 7 years hence, alloveing 6 per cent, compound
interest 7 Jns. $4729-293.

I
^. What principal, put to interest for 6 years, would amount to

£268 Os. 4|^d. at 5 per cent, per annum 7 Jim. £20^.

DISCOUNT.
84. Discount is an allowance made for payment of

a debt before it is due.

86. The present worth of a debt payable at some future

tim^, without interest, is that sum of money whi6h, being

put out at legal interest, will amount to the debt by the

time it becomes due.

Thiis, if I owe aman $100 r, id give him a note for that amonat,
payable one year hence without interest, the present value ot my
note is less than $100, since $100 being put out at interest for

i year at 6 per cent, will amount to $106..

Sfl From Art. 18 it il evident that to find the present worth of a note,
•plSfiMB at some future tioQ i, without iuterest. is simply to find what prin-
tipi, put to interest at the rate specified, will amount to the sum named
4m tmi!ftoe of the note in tne given time; i.«. by the time the note becomes
dUA.

Hence to find the present worth of any sum to be paid

at some future time without interest, we have (Art. 18^
Hie following :

—

RULI. P=

. I|rTBBPBiTikTiOM.-r2^ preie^ worth48 fauna, hy dividing; the

Mm^mt 4if tk» notejdebtj ^^c, by the aHM&nto/ $1, at t/UtpedJied

Wtitpit cm, form given tm*.

'25

A'-
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; Now.—n« ditcount it found by diducting M« priwU tuJiii
Jrom the nolej debt, ^c.

ExAMPLi 1.—What is the present value of a note for $860
payable 3 jetrs hence, allowing discount at the rate of 6 per
cent, per annum 7

OPBSATIOV.

«8. Whence l+r<a 1*18.

PBoor.—Interest on fTKS'SlU for 8 years at 6per cent.. *= Il8n8||.
Added principal = 728*8lf|.

Amount = ^0.00

ExAMPW 2.~What is the discount on a note for $728-63 due
9 months hence, allowing discount at 7 per cent, per annum 7

OPIBATION.
Here A= 1728-68. r= '07, and * =s 75 year. Whence 1 +W= 1-0385,

X 728-63
Then P= --—= « 1692-886 prewnt wcrth.

1+ rt 1-0525

Then amount on fMse of note...$728*es
Present value 602*285

Discount 186'aMilM.

^ EZVBOISI 113,

1. What is the present worth of a note ' $962, payable in one
year, at 4 per cent, discount 7 Jn$. $9*^5.

2.' What is the present worth of $2202, payable in 6 years and
9 month3, at 6 per cent, per annum discount 7

^n«. $16371 '74.

3. What sum will cischarge a debt of $1003*50, to be due in

8 months hence,- allowing 6 per cent, per annum discount?
Jl7ts. $964-9038.

4. What ready money will now pay a debt of $716 due 7 months
hence, allowing discount at 8 '"** ""nt.? Juh. $i)84'0764.

>&. What ready money will now j a debt of $1342-60, due
^' 125 days hence, at 6| per cent. 7 Jns. $1313 266.

6. If a legacy of $2400 is left to me on the 3rd of May, to be
paid on the Christmas day following, what must I receive

as present payment, allowing 5 per cent, per annum disioouht?

wtfnt. $2324*84.

7. Find the discount on a bill of $2202 at 5 per cent., payable

9 months hence. Jns. $7H-59036.

'8. What is the present worth of a note for $4360, payable one
Tear and 5 months henCe,ftt 6 p6r cent. 7 Jru. $4018-43317.

Whatrls the present worth of a note for $1647, due 11 mduthM
lience, at 6 per cent.? jint, $%6^i l^^i

'
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264 fiANK DISCOUNT. (8i6T. Vlli*

f,\

i i

10. Required the present worth of a note for $1000 dae 3 yean
7 months hence, at 6 per c^t. ^nt. |1646'09053.

11. What is the discount on a note for $2070>90| payable 1 year
1 months hence, at 6 per cent.? jtw, $161*919.

2. V~ bat is the present worth of a note of $970'63, payable in

1 months at 8 per cent.? Jnt. $904*313.

NoTB.—When the payments are to be made at different times, And the
present value of ths sums separately ; their sum will be the present value
of the note, and, as before, this subtracted firom the whole amount will
give the discount.

13. What is the discount on $3024, the one half payable in 6 and
the r _..»,., in lf5 months, 1 per cen*,. per annum being
allowed? Jnt. $160*0464.

14. A merchant owes $440, payable in 20 months, and $896.
payable in 24 months ; the first he pays in 6 months, and
the second in one month after that. What did he pay, al-

lowing 8 per cent, per annum ? Ans. $1200.

BANK DISCOUNT.

87. Banic Disoount is a charge made by a bank for the

payment of money on a note b^or« the note is due, and
differs materially from discc t as commo /"y calculated.

88. Banks consider the discount to be t^ same an be

Interest on the whole amount of H^e note^ froui the tiiue it

is discounted until the time it becomes diae. '^ank Dis-

oount is therefore greater than the true discount by the

ir+.ertt;at on the discount.

8^. Tlie three days of grace, which by mercantile usage,

ZQ fdlowt to elapse after a note falls due, before it is pay-

able, are always included by banks in the time for which

tibey calculate the discount,

40. Two i lads of notes. aredisoouDted at banks: . , ,i ,

l8t. BuHne*" mies or bu$itiit)t8 pofsr. These are notes aetuaUy given

b35 one ^ndiv «al to another tor property sold or value received, ^ ,

2nd ^^tcomrodation notes, called also aooommodatiou pa^ef. The
are i ^ tna(^ for the purpose of borrowing money from the »ul^«.

41. To tind the bank disoount on a note :

—

IT
BUIiB.

cint.
j$f(d Sdaytia ike time which the notehoB^d rtmbfif^i

^^fi^^m^* *** intertitji^ thi» fuM at the ffw«», r^

^'^ilikM^ii|!<^What is the baiik 4i8emiai oa:* tiiaio of |t00,

j^yalaile in 69 days, allowing discount at e per cent.?
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OPIRATION.

JBere {he time the note hoe to run ie 72 dayt =s 2 inioniA* 12 dayt,

Intereft of |1 at 6 per cent, for 2 months It days, is $0-012.

^D^na^ ef #700 at 6 per oent. for S months 12 da^s #01)12X700==
e8 M). JLn$,

BZBBOISI* 114.

1. What is the bank disconnt on a note for $986, haying 2 yean
and 3 months to run, allowing diBcoant at 7 per cent.?.

Jn$. $165-8701.
2. If I have a note for $640, payable in 100 days, and get It

discounted at the rate of 8 per cent, per annum, what dis-

count am I charged 7 .^ns. $14*6488.
3. I, sell a horse and carriage for $663-80, tf&d receire a note

foir that sum, payable, without interest, 9r^ay|i hence.
Now if I get this discounted at the rate of 6 per ^fit. per
annum, what sum do I receive ? .iiw. $664*967.

42. It is often necessary to make a tiote of Wfaldi t£e

|>re8ent Value shall be a cettain sum.

Thus, suppose I require to receive from the bank $1000, and
wish to give my note, payable in 7 months, at 6 per cent., what
amount must I put on the face of the note 7

<tfeiW: the; interest on 91 at ft per cent, for 7 mdnCha and 8 dnrk (i* «4urs
9) is 90*0856, and this wUl be the bank discounton |1 iw 7 monthi

at B per cent.
' > To^t the present value of H, we subtract $0-0856 from $1, wUoh gLves
us^o-oeis. , .

Hence, for every 10*9646 1 receive, I must put $1 on the fioe of the note {

• -r -, -.1 . . - 1000 . , , .^..

. and therefore to receive $1000, 1 must i^ut o^geis. i> e. #108(^06 on the flKse

of the note.

Pboov.—Face of note $WllfiM
Bank discount on liose-^^fi^ it 6 per cent, per an. for 7 m. 80*806

Present value HOOO'OO

Henoe to find the face of a note, due at some future

time an^d discounted at a given rate per cent, per aimuni,

that shall have a known present value, we have &e follow-

ing:—

!'''
• . ' J

; • • Iftesa iiamptoe ar»worked by the role given inArts, ttand M,^Jtf the
absoiuceiy oetrrso^ answer is required, ^it must be obtained'by ^<tomimy«
firomtheieyfmilte^oftlbs interest for.the d' yexm^H b^fore.eiplMinC
In example fl^ itwiU be observed, this makes a difllBtenoe of 80 oenta.
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Find tht prititU value of $1 for tht tame time (adding the three
davt qf grace) and at the eame rate; divide the reouired preeent
value of the note by thie, and the quotient will be the face of the

note.

BxAMPLi.—For what inm must a note be drawn at 8 monthi
18 dajs, 80 that discounted immediately at 6 per cent. It shall
produce $670 ?

OPIRATION.
Interwt on |1 fbr 8 monthi 21 dnys at 6 per o«nt.s:to-0«6. and this taken

tnm fl glTei ui •ottsesexpreMUt worth of tl.
«70

Then ^^^= 97Wi1. Ane.
^.

EXBBCISI* 116.

1. What sum must I put on the face of a note parable in 90
days so that I may obtain $3756 when discounted at a bank
at 7 percent.? ^/i<. $3824*16.

\^X For what sum must a note be drawn payable in 6 months
in order that its proceeds at 6 per cent, bank discount may
be $1147-80? wtf»M. $1177-734.

8. For what sum must a note be drawn payable in <6 days so
that its proceeds at 31 per cent, bank discount may be
$713-90? ^n«. $717-2471.

EQUATION OF PAYMENTS.

48. Equation of Payments is the process of finding the

equated or average time when two or more payments, due

at different times, may be made at on^e without loss to

dither party.

44. The average time for the payment of several sums
due at different times is called the mean time or equated

time.

45. To find the equated time for any number of pay-

ments:—
RULLf

Urat multiply each debt by the time brfore it becomee dw. ; then

diviiU the sum of the producte thue obtained by the mm Of the

JNiymen/«, and the quotient will be the equated time required.

• Work by Arts. 26 and 27.
^

t This rule is basvd upon the supposition that what is gained by Iceep-

inr certain payments after they becouie due is equal to wh«t is lost by
BwiBK other naymitnta b'jiore they beecms due. This, however, is not
iiaotilytnie; for the gain is the interest, while th« loss is eQttal(Miljp<tothe

.u.
\'
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NoTi.—When there ape both dayi and montbi, they r(.iii«t ivl b«
reduoed to the lame unit; •'. e., the payments m jt. all be
reckoned for lo many dayi, or lo many months or parts of
a month. J^ one of the payments is due on the day from
which the equated time is reckonfd, the corresponding pro-
duct will be nothing ; but in finding the turn of the debts,
this payment must be added with the others. (See Exam-
ple 3 below.)

ExAMPLi 1.—A merchant pnrchasea a yessel for $7000,$2000
to be paid in 3 months, $2000 in 6 months, and the balance in

11 months. Now if he wishes to make the whole in one pay-
ment for what time must his note be drawn 7

OPB«i,TIO!r.
iSOOOX Si=f iWHiXl
2000X fi= lOOOOXl
8000X11= 880U0X1

7000) •48000(7 months. Ans.

ExPLAHATioir.—The interest of
•2000 for thre«; irionths is equal to the
interest of •6000 for one month.
SimiUrly, the intereit of the leoond
pAiyment is equal to the interest of

f10000 for one month, and the inter-

est of the third payment is equal to the interest of •SSOOo for one motitli.

Hence, the intereHt of the several payroentM. at the given times, will be
equal to that of •lOOOO for one month ; and if we divide ih\» •lOOOO by the
sum of the payments, •7000, we obtain 7 months for the equated time.

•«90()0X1
That is, ^7000 : $49000 : : 1 month : Ans.-ss '^97000'= 7 months.

ExAicPLi 2.—A person owes another X20, payable in 6 months

;

X50, payable in 8 months ; and £90, payable in 12 months. At
what time may all be paid together, without loss or gain to

either party ?

OPBEATIOir.
£ it

20 X 6 = 120
60 X 8 — 400
90 X12 <s 1080

leo 160)1600(10 monviis.ilfM.
1600

discount, which (Art SS) is alwBys less thsnrttie interest : but the discre-
pancy is so trifling as not to make any material difference in the result.

With this ezrsption, the rule is true, and may bo demonntrated as fol-

lows:—Let prr first payment, and ^— the time before it becomes due;
p's other payment, andt'=the time before it becomes due;
d;=:equated time, andrstheratoofintereiit per unit.

And since x, the ec^uated time, lies between t and i' the time betvem t
and X iB=:x—i, and that between t' and x iasst'—x.

The iuterest ofp for the time x—t i» (from Art. 18) pr {x—t).
Also iuterest of »' for the time t'—x in p'r (i'—x.)
Hence jw («—<)= p'r(t'—«.)

P<+P't'

»,.»mb««,^t..
, which ii the rule, and msy be simiiariy prowdwt
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,'BjiAiqiLM^3,';-fJL^^fii)!t Df^.'$l^a;is to tie patd^l^^ iipme-

4i|t1i4ljt ^00 in fpfir, iuid ihe rest in 6 mohtBs. When shonld it

bepfddaltof

OtSkitUfK.

60X6= 800

460 460)1600(3} months. ^fM.
1860

MOV

EXXROISI 116. ' /

1. A owe? B $600, of which $200 is pajable in 3 months, $150
in 4 months, and the rest in 6 months ; but i^ is a^eed
that the whole sum shall he paid at one paywant. When

. sllpuld the payment be made ? Arts. In 4| mbnths.

S. A debt is to be discharged in the following manner: ^ at

present, and ^ every three months after until all is paid,

what Is the equated time ? JIns. 4| months.
3. A debt of $120 will be due as follows : $50 in 2 months, $40

in 5, and the reft in 7 months. When may the whole be
paid together ? -Jlns. In 4^ months.

4. I 6we $1000 to be paid down, $1500 in 1 inonth, $000 in 3

ihoiiths, $700 in 6 moiiths, and $1400 in 7 months. For
wliat time must my note be dbaWn 6o that the whole may
be paid in one payment ? jins. S^g months.

5. Bonght of Messrs. Hendrie & Robarts, goods to the following
amounts, on the credit of six months

:

15th of January, a bill of $3750,
10th of February, a bill of 3000,
6th of March, a bill of 2400,

8t]iof Jtoe, a bill of 2260,

I wish on Ist of July^ give my note for ^e amount ; at what
thne niiuBt it be mlilvfbamvble

?

JHk$, Slat August.

PARmBBSBIP OB FELLOWSHIP.
^

'46. Partnersliip or Fellowship is the joiiung toother
of two or fnidre ]persons for the ti^saotion of bnsiaess^

agreeing to sbare the prc^ta and losses in |>roporiion to the

amonnt of money daon iit^^^ H^« lousiness.

47. The persons thus associated are called Partrtersy

4S. The monej emrtlcye. is called it&c^C^^^^owdv.
49. The j^m or Icr ii k ^^lared b called the Dividend.

•t^'^i
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' 'A

tsp^ W'hen tl^e partners employ their shareB of the

capital fpr the, saij^jQ p^qd of.t^niBy tibi|9.|)a^9ei8lup is called

Sjiinplp Partn^^flhjip.
'

It i9 »Iao o«Ued.Single Fwrtnerahip.or Pfrtnerfhip w^tliqvt Tfane,
61. Ife M 9Yi4enttlwt ti^e f^o^ci «itocik,whi<^,«uifon ^hd gain or Ion mutt

b^T the teme prbportiou to tne stopk of mfitpainaht thattM whde gain
orhaa beMTtt to his shire ofthe gain dr Idas. '

Hence, for pa]H)Qership without time, we have the fol-

lowing :— '
' ^ '

^^'^^ ^ ^'^

wtfc M« tohole UockU.toeach man^s 8futre.of<th€ ttock^f so in the

whole gainer loss to each n.an*s share of the g#».or ,/«i^«

E^A]iPi,i.-~A and 'B ent^r into trade witl^ sl capi^tal of^ $3700,
^ ofwtiicli A cohtribtite's. I2600 and B^He >emamd«rf 'tlney gain

^ lil?90. What ie eaph iiian*0 shai^e of tEe pBlfe^*
'

o;^B|M^7loir.

Dlfhol^ a^S!* : A*S ,8^9q|: ; : whole upjt : A'ji prp#V

=A'aahar3.$8700: »2(KH):: •12POJ-'**|J3q =:«648-648=A*a8h
;^<^le stofdc : B's H^cloy : : whtAe profit : B's profit/ '

i-'S

'*s*tC?

.1

Thati8.9S7OO:taOO0:

A0dn,wl:
' ' ' ITOOXlfiO '

That ii. W7PQ : IWOp ;: i;8W)

:

"Itoo—=IW1*861=3 B'a allure.

IToT&^After A's i^are hM hrnn found, B's ahare ma;^ he obtained h!T

u^trac^^ yi'a profit firom^the whole profit.

BxsROiss 117.

1. Two merQhf^ltf( ent^r into ptf^tQ^rsbip wjlth a stock of$4300,

of which A contributes ^3000. ^hey gain $1117 ; how
should thif be divided bjetween them ?

-«nn^ A'8 s|»^F«==t?^^«*303.
Bfa8^r,e=:|3|f,^97.

2. Thrf^ persoi^s A, B anil 0, agre^ to fortn a company for the

'^ijiftufMto A PH^ in 1^476, B $^780,
and $d860. By the end of, the year they find tt^at they

haye gained $7890, ^\rhat portipn of this profit bel'ings to

f^chf '^'^ " ' Jim. A's share = fafiSS'-^SS.

3'8;sliare= |t4^3-063.

O's share= $3368*493.

^^ B ^nd. ^ ^y c^r^ai^ mercban^ifBe, an^Oiinting to ||320, of

which B pays $U0,ar4^l $260 f and they gain $$0. Bow
is it to be divided ? jitu. B $30 and $60.

4, B an^:0i$4Ai]i>y trad^$!7a8 ; B p^ti^ $U0O,ftnd $1600.
What is the gain of ea<;;^ ? Jnt, B $312 ahd $416.

^, Twp PjKi^Qas are to share $100 in the proportions, of. 2 to B
and! .f^d: m^i/l^fe,^ch7 '^ ;

^'

•

;^^•"n>T;r
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Q. A merchant failing, owes to B £500 and £900 ; but has
only £1100 to meet these demands. Hnw much should
each creditor receive ? Jim. B £392^ and £70*71.

7. Three merchants load a ship with butter ; B gives 200 casks,

C 300, and D 400 ; but when thej are at sea it is found
necessary to throw 180 casks overboard. How mach of
this loss should fall to the share of each merchant ?

jins. B should lose 40 casks, 60, and D 80.

,8. Three persons are to pay* a tax of $100, according to their

estates. B's yearly property is $800, G's $600, and D's

$400. How much is each person's share 7

Jins. B's $44-44$, C's $33-33^, and D's $22*22f.
9. Divide 120 into three such parts af shall be to each other

as 1, 2 and 3. Jns. 20, 40, and 60.

10. A ship worth $900 is entirely lost; \ of it belonged to B,

\ to 0, and the rest to D. What should be the loss of each,

$540 being received as insurance 1

; Jm. B $45, $90 and D $225.
11. Three persons have gained $1320 ; if B were to take $6,

ought to take $4, and D $2. What is each person's share 7

Jins. B's $660, 'Va $440, and D's $220.
12. Three persons join ; B and put in a certain stock, and D

puts in £1090 ; they gain £11C, of which B takes £35, and
£20. How much <Ud B and G put |n ; and D's share of

the gain? > ^n«. B put in £829 6s. ll^d.,
'• £6pt38. 5i|d.,

and D's pa^ of the profit is £46.

£COMPOUND PARTNERSHIP.

62. When the partners employ their capital for different

periods of time, the partnership is called Compound Part-

nership or Compound Fellowship.

It is Hkewise called Double Partnership, or Partnership With Time.
Por^ilample ; Suppose A puts in 9200 for 8 years, and fi 9800 for 4 years,

andiitcgr make a certaiu gain or loss. Tiiis would give a case of Oompound
Partnership.
• In such cases it is plain that each man's share of the profit depends upon
two ciroumstances

:

Ist. The amount of his stock ; and
Sud. The period for which it is continued in the business.
Also that when the times are equal, the shares of the ^ain or loss are as

the stocks; when the stoclu are equal, the shares arc as the times; and
When neither the times nor the stocks are equal, the shares are as their
products.

^^ence, for Compound Partnership we have the foQdwing :

—

, RtJLB.

Muliiply each mmCs tHock by the Hmt he coniinuiiU in trade;

'Inewco^, uM.ifie nifn of .thn pfoducis ii to each pariictUur pfoducif

MO w the whole gain or lose to each vMn^e thare of the gain or hae^

!̂»''

iO-.

ir4,

a.
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\trtule;

foducif

BzAMPLi.—A contribatea $120 for 6 months, B $336 for

11 moatha, and $384 for 8 months ; and they lose $&6. What
,jiB O's share of the loss ?

OPBBATIOir.

912GX 6=8720 for one month)
,

8^6X 1 1= 3696 for one month > ss 97488 for one mpnth.
884X 8 == 8072 for one month)

93072X66
97488 : |3072 : : 956 : C's share ; or—7488— = $22*974.

ExPLAiTATioir.—It in dear that 9120 contributed for 6 inonthd are, as flur

as the Kain or losti is concerned, the same as 6 times 9120, or 9720, contri-
^buted for one month. Hence A's contribution may be taken as 9720 for 1

7.month ; and, for the same reason, B's as 9 ^696 for the same time ; and C't
im 92072, also for the same time. Thii reduces the question to one tn
'Simple Fellowship.

EXXROISB 118.

JD
!»''

1. Three merohftnts enter into partnership ; 6 puts in $357 for

6 months, $371 for 7 months, and D $164 for 11 months;
and they ^ain $347*20. What should be each person's share

of it? Jlns. B's $102, C's $148-40, and D's $96*80.

C2. B, G, and D pay $160 as the year's rent of a pasture. B puts

I 40 cows on it for 6 months, (J 30 for 5 months, and D 50 for

"i the rest of thv^ime. How much of the rent should each
person pay? Jhs.B $87*27i3rj 0$54*54i»f, and D $1818i»t.

, 3. Three dealers, A, B, and G, enter into'^fjartnership, and in a

^^ certain time malce £291 I3s. 4d. A's stock, £150, was in

trade 6 months: B'S| £200, 3 months; and O's, £125, 16

months. What is ekch person's share of the gain ?

Jns. A's is £75, B's, £50, and C's, £166 13s. 4d.

4. Three persons have received $(365 intercjt; B had put in

$4000 for 12 months, C $3000 for 15 months, and D $5600
for 8 months. How much is each person's part of the

interest ? Jm. B's $240, C's $225, and D's $200.

5. Three troops of horse rent a jeld, for which they pay $320
;

the first sent into it 26 horses for 12 days, the second 64 for

"^•45 days, and the third 80 for 18 days. What must each
pay ? Jns. The first must pay $ 70,

The second " 100,

The third « 150.

6. Three merchants are concerned in a stearn-vessel ; the first,

A, puts \x) $960 for 6 months ; the second, B, a sura unknown
for 12 months ; and the third, C, $640, for a time not known
when the accounts Tvere settled. A received $1200 for his

stock and profit, B $U00 for his, and C $1040 for his: what
was B's stock, and C's time ? jins. B's stock was $1600

;

and O'b time was 15 monthl*

<*,

' 'T^ i^iiiiiiM'fi'ii'y ^'ii^i'fctAni'i*-^ ^' *- itn^^M f
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B

NoTB.—IfA gain $240 in 6 months, he would gain 9480 in 12 months ; that
^ ^A'agfeod(,«^ pro^t at the end ofK mottthp would be tjWO 1 >480

s=f|lx4iD.
''••"'

"*^~
8400X960

Then 91440 : 84(X) :: 9900: B's stock; or^7^^^= 91600 £'k stoek.

Again, B's stock : O's stock : ; B's profit : Cfs profit for sam6 time, via :

640X800
12 months. That is 91600 : 9640 ::|800t—r^xr-=s9390= O's pro-
fit for 12 npnths. ^"^
Lastly, 0*^ profit for 12 months : O's given pnflt :; 12 months; O's

400 X 12
time; that is, 9320 : 9400 :: 12 montlis:

—

^—=16mo.=:0stime.

7. In the fore^foing question A's gain was $240 during 6 months,
^'b $800 during 12 months, and O's $400 during 15 months

;

and the sum of the products of their stocks and times is

34560. What were their stocks ? Jns. A's was $ 960,
- - "'- B'g " 1600,

O's " 640.

8. In the same question the sum of the stocks is $3200 ; A's
stock was in trade 6 months, B's 12 months,* and O's 15
mohthi) ; and at thi^ settling df accounts, A is paid $240 of
the ^hin, B$860, and $400. What was each person's

gt(t«I^t Am, A's was $|»60, B's $1600, an(i O's $640.

t (

^711.

QUESTIONS TO BE ANSWERED BY THE PUPIL.

'^0'ES,—The numbers following the qwntUnu Iftfer to the articlee ofthe
Sectien: ' *' '• •^•••'-- ^;

LWliat is interest P(l)
2. What ie the meaning of the terms per cent, and perannum 1 (1)

3. In what respect does interest dtff^ from Gommissipu and Brokerage?

4. What is the principal? (3)

6. Vhat ia meant l^ the rate per omtt f (4)

6. l^at is meant by the rate per unit ? (5>

7. What is the interest? (6)

8. What is the amonnt H7)
9^ Ofhow many kinds is mterest 9 (8)

10, Explain thiei distinction between Simple and Compound Interest. (9
»h5W;) I

11. In, using formulas for interest, what is the meaning of the letters P. A,
• /,^andr.».(12).
19. Deduce algebmoally a full set of rules for Simple Interest. (12)

is. flow is tfa«i iutereiit found when the principal, rate per cent, and time
aragtvenT (1S>

Non/—Answer this aod succeeding similar questions by giving
the formula.

14. Interpret this formula, {li.)

I5i Wfaenthe <««<Br«M, ratejier cent, and time are given, what is the rule
for findinf the pi^ndpal ? Cl4>

16. Interpret this formula. (14)

17. Hb# u its rate per cent, found when the interest, prinoimL and time
''a)^(Sii<e&?i'(l&)! - .

"''•
•

-»•'' ^ :'ir< ..ov*\m fffHt*- -

13. In it this formula. (1Q>

}!dJi^est, priMvpal, and rate are given, how is the time

29.

80.

81.

82.

83^

87.

88.

88.
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that
ht480

itoflik.
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I pro-
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mths,
tnths
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alee Is

^ 960,

1600,
640.

D; A's

O's 16
)240of
erson's

)$640.

<ifthe

lenge?

rest. (9

mP.A,

16. time

giving

the rule

idtim»

le time

iO. Interpret this formula. (16)
21. When the principal, rate, and Um« are given, hew li the amount

ruiiiid? (17)
22. Interpret this fomiula. (17)
23. When (he amount, rat* aud time are given, how do we find the prin-

cipal? (l»)

24. Interpret this formnla. (18)
23. When tho amount, pfineipal, and time are given, how do we find the*

rate ? (19)
26. Interpret this formula. (19)

27. When the amount, principal, and rate are given, how do we find the
time P (2*1)

28. Interpret this formula. (20)
29. How do we fliid the time in which any sum of money will amount to

any given numbi'r oi times itneif at a given rate ? {il)
SO. Inierpie^ th h formula. (21)
81. liow do wu tiud the rate at which any sum will amount to a given nam-

ber of times itself in a given time f (22)
82. Interpret this formula, {zi)

83> When the time aitd rate are given, how do we find to how many times
itself a iriveu sum will amount ? (28)

84. Interpret this formula. (23)

65. How du we And the interest on fI at Bp^ cent, per annum for any
number of months ? {H)

56. How do we iind the interest on |1 at 6 per cent, for any number of
dnys? (it)

57. How do Mre find the interest of any sum for any given time at 6 per
cent.P (2«)

88. How may we And the interest at any other rate than 6 per cent. P (27)
89. How do we compute interest on notes, &c., when partial pa^meuts are

madeP (28)
40. What is the rule for Mlculating Compound Interest ? (80)
41. How is Compound Interest calculated by the ti^Hle ^iven in Art. 81 ? (82)
42. How do we ascertain the present wor«<'i of a debt flue some given time

hence, allowing Compound Interest at a given rate i (83)
43. What is Discount? (34)

44. What is meant by the present worth of a debt, note, &c. P (85)
45. How do we compute tne present; worth of a debt or noteP (36)
46. What i.o Bank Discount P (37)

47. What is tiie distinction betwrnm Bank Discount and True Diio<>OBt/f
(38 and 35)

49. What are days of grace P (89)

4tf. What are the two kind.H of notes discounted at banks? (40)
60. How do we calculate the bank discount on notes, &c.^ (il)

61. How do We find what amount to put on the face of a note so that ft|.

fre^nt value shall he^ certain sum ? (42)

at is meant by the Equation of Payments P (43)

63. What is meant by the mean time or equated time of payment P (44V
64. How do we find the equated time of payment? (46)
66. What is Partnership or Fellowship P (4tt)

66. What are the pensons as-sooiated tosethur in partnership called? (^7)
67. What is the money employed in the business called P (48)
68. What is meant by the dividend? (49)

69. What is the distmotion between Simple and Compound Fellowship?
(50 and 62)

'

M. Bv what other names is Simple Partnership known P (50)
61. What is the rule for Simple PartuershipP f5l>

«. What is the rule fur Ocmpound Partuership P (62)
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. SECTION IX.

PROFIT AND LOSS, BARTBR, ALLIGATION, OUR-
BBNCIES, EZOHANQE, &c.

PROFIT AND LOSS.

1. Profit and Loss is a rule by which we axe enabled to

ascertain what we gain or lose in mercantile transac^tions.

It also instructs us how much we must increase or diminisli

the price of our goods in order that our gain or loss may
be so much per cent.

XJASB I.

li To find the total, gai/fi or Iqss on a certain quantity i

of goods when thej^mne cgrt and seUing pi^^^ are giyen

:

flBST uvvtr

Fkid tta price of the goods at prime cost and also at the selling

prMe, The difference wUi be the whole gain or loss»

BxAMPLi 1.—^Whftt do I gain if I buy 207 cords of wood at
$3-78 per cord and sell it at $4*25?

207 cords @ $4*26= $879*76=3=whole sum for which goods Were soldi .(^

aWflords@«i78»f78M«=*wiioieoort. i " '^ <
'<i "^'(^^

Difference ss 997*29 ==:whole gain

=

Ana.

ExAHPLi 2.—If I purchase 900 bushels of wheat at $1*47 per
bushel aind sell it at $1*25, i^batdo lioae upon the. whole trans^
action?

OVSBATIOTI.
'

900 bushels @ 11*47= $1328 :^ whole cost.

90Q bU9|iels @ $1*26= $ims:9 whole sum received for wheat.

1198= whole l0BS=^n«.

SECOND BULL
-',', — ,, . —.(.i ,

Mnd iht difference between the buying and selling pricii of a
buhseLlb.^y(Mrdf6^.

. ,t . .> .

Multiply tU gain or loss per bush^lf lb., yard, ^c, by the number
'^^ofbushm, thSif or yardsi and the result wtUbe the whole gain or loss.

.J**-

-3v:

b,

*



^ *w»

Abti^ 1-8.1 ^BOFtT, AJf^ toss. m
pv

1%

\''

orloi(8.

ExiMPLB.—Bought 211 yards of flannel at 37} cent?

yard) and sold it at 45 cents ; required my tot^l gain ?

OFEJU-TIOir.

|0'87S= buying price.

|0'4B ssMUing price.

n per yard A(H)76 x 211= $16*825. Ant.
aecpnd rule affprda tfa^ shorter met)iod of finding; th«

EXBBOISI 119.

1. 6paig^|i>t 317 lbs. of butter at 9 cents per lb., and sold it at 12}
cents ; what was my gain on the whole ? Jlns. $11 '095^

2. Bought 2138 bushels of potatoes at 87} cents per bushel, and
sbld them, at $1*20 ; what was my gain on the whole 7

Jlns. $694-8&J
3. bought 13 barrels of sugar, each weighing 317 lbs. net at 16

cents per lb., and sold the whole for $735 ; how much did I

gain or lose, on the transaction? ^m. Gained $116*85.

4. Bought 17 kegs of wine, each containing 22 gallons, at $3*1,5

per gallon, and paid in addition $26*33 for carriage, &c.,

dnd an ad valorem duty of 37} per cent. I sold the whole
for $1625 ; what was my gain oi^loss ? ^ns. Loss $21*2175.

CASE XL

S. Let it be required to find for what sum I must sell a house
which cost $2900 so that I may gain l6 per cent.

Here for every $100 the house cost me I am t>o receiye fllS, or for every
$1 cost I am to receive ll'lS.

The selling price m\i8t evidently be as many times |1*1S as the buying
price contains $1 ; i.e.,$l*18XM00=:$3338*00. Ins.

^
Agai;\> If a person buys a horse for $m, aud afterwards sells it so an to

lose ll per cent. ; how much does he receive for it?

Here for every $L he paid for the horse he receives only $0*89 (since he
loses 11 per cent., i. e. 11 cents on the $1.)

Then, the selling price will obviously be |0'80X230=:$204'70. Ansi

Hehcet tofind at ibhat yrice an article must be sold 80

as to gain or lose a specified pei* oeatage, the cost price

being given :

—

RULB.

Find (Art; 2) Sect. YIL) l^ow 1l^^ch itmst he received for each
dollar of the buying pricej and multiply this by the whole buying
mmt>a Th* ffixiilt thill ht> thp aellimr nricA. "^
price. The remit toUl be the selling prici.

Bought a quantity of oatmeal for $1793*80. for

)er

If.

fixAMPLti

what must I sell it so as to gain 8 per cent.?

OFBAATIOSr,

Here for every $1 1 expend I desire to receive |1*0& i hence, tb^ seObiir
xnrioe will be mxi7W8ftc= «1937*804. Am. v
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EzAMPLi.—Bought a I^ot of iheep for $7000, and am willing
to lose 3 per cent. For what sum must I sell ?

OPBBATlOir.

Here for eveiy tl I expend I am willing to receive 10*97. and henoe the
sei ing price will be f0'97X7000=r $6790. Ant.

EXIROISI 120.

1. Bonght cordwood at $3-25 per cord ; at what rate per cord
must I sell it in order to gain 30 per cent. 7 Jns. $4'22i.

2. Bought a stock of goods for $13420 ; for how much must it

be sold in order to gain 6 per cent. 7 jina. $14091.
3. Bought a quantity of wood at 11 cts. a lb., and wish to sell

so as to gain 15 per cent. ; at what rate per lb. must 1 sell

it? Jns. 12 iB cents.
4. Bonght axes at $15*25 a doz., and desire to sell tbem so as

to gain 23 per cent. ; at ^hat rate per doz. must I Sell?

jSns. $l8t5i.
6. Bought a farm for $7890, and am willing to lose 1 1 per

loent. ; at what price must I sell? jins. $7022*10.

' "* CASE in.

4. Let it be required to find what per cent, of profit a merchant
makes by buying tea at 43 cents per lb. and selling it at 67 cts.

n«are the gain on each lb. is 24 cents.

That is every 43 cento invested gives a gain of 24 cents, .

Therefore every cent invested gains :i^ of 24 cents

=

i Scents. '

'

And hence, the gain per cent.=:f1x100= ^i^^=55'8 per cent.

Senoe to find the rate per cent, of profit or loss when
tlie pifme cost and selling price axe given, we have the fbt

tewing I—
BULB.

Mnd the difference between the buying and selling price^ and
hence the gain or loss per unit.

Multiply this by lOO, and the result toill he the gain 6r loss pkf
cent.

S3|[AiiPLK.—^A speculator invests $44400 in stocks, and sells

wa.% for $50000 ; what per cent, does he make bjr the operation 7

• opeBKA^rioH.

Here the whole gaixl is tfiOOOOHHMOOslBeoo.

Thatis •44400gain $5000,^ Id 1^|Hff*K»$l gainsAm
,

fl|B»oe gain per oent.ssiS\>^Mt«n!i°-== 12 6. Afw.

KoxB.—The above andal) similar questiojis maybe solved by Proportion *

^us tMs questiou is, if il4M0 gtiin>60#. What Will $10it g^in f

4300X100
k-nA thA fl1i«iM(nAnt is i44400 1 ilOO : i AMOO 1 Anajsj—rnxz—asSlS-lL
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Exmom 121.

1. Bought tea at 60 cents a lb., and sold it at 87| a lb. ; how
much did I gain per cent. ? Jnt. 46f

.

2. Bought coffee at 13 cents and sold it at 11 cents a ponnd

;

what was my loss per cent. ? .^,,15^.
3. Bought fiour at $6*20 a barrel, and sold it at $t'80 ; what

was the per cent, of profit? jim. 25^ per eenW
4. Bought cloth at $2-75 per yard, and sold it at $3*10 ; what

was my gain per cent. ? jlru. 12-^ per cent*

5. Bought oats at $0'47 per bushel, and sold them at $0*56

;

what was my gain per cent, ? jStu. 19/r per cent.

6. Bought meat at 12 cents per lb., and sold it at 10| cents *
pound; what was my loss per cent.? Jlin$. 12i| per cent.

T. Bought a horse for $93, and sold it for $127 ; what per cent,

of profit did I make ? Jin$. 86(1

.

8. A man bought a farm for $6742*50, and sold it for $6000

;

what was his loss per cent. ? Jln$ 1 1^;^^ per cent.

9. If I purchase a hous>3 for $5700, a horse for $275, arid pay
$1987*32 for household furniture and a carriage, aL<l then
sell the whole for $8750, what is my gain or loss per Cent?

jSns. Gain 9-89 or nearly 10 per cent.

10. I purchase 723 yards of black si'k velvet in Paris and pay
$4-25 a yard; I further pay 7 per cent, for insurance,

$23-70 for carriage, $2*70 for harbor dues, $316 for wharf-
age and storage, and an (td valorem duty of 22 per cei^t.,

and then sell the whole for $5270 ; what is my gain or loBB

per cent.? j3n$. Gpin 31*96749 or nearly 32 per cent.

0A8B IV.

5. Let it be required to find the prime cost of cloth wbiellX.
sold for $4 and gained 10 per cent, thereby.

Here the gain on $1 was 10 cents, or what I sold for $1*10 cost meottte
«1.
Therefore the cost price will contaiu 91 as many times as the seUfaigykloe

contains Si -10.

That is tL cost price =-j.^f^=:
$3*636. uln«'

Hence, to find the cost pricey the selling priee and IfajB

gain or loss per cent, being given, we have the followii^ S^i^

RULE.

Jl^nd the gain or loss per unitf and add it to unUy if it be faiHj
but subtract it from unUy ifUbe Ion.

Divide the selling price by the qi/trntUy thus dbtamed^ amdrlhB
result will be the cost price.

'

' s $l00-fgr«?n per ctnt. (or as $100—toM per cent.) it

|o $1C' u the selling price to the cost price.
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'A
EzAMPLi.^oldAqnantitj of obfil for $719, and lost 7 per

(^Aiit. hj tbe tmnsaotion ; what wai the ^rlme bOBt?

OPf ^,iiow.

liT Brui.—LoM on 91 la 7 oent<
Hence oost= tT^sx^TTS-llS.

Jbr^very 91 paid I raoeive tOtS.

tiTDBtrui.—999: 9100:: i719: Aiu,^-
100X710

08
•= •778118.

BSxiBOlBi 122.

8.

i. For what did I buy a quantity of sugar which I sold for

$24',60, losing 4 per cent. ? Jii». $26*626.

2. A gentleman sold his library for $2360, which was 10 per
cent, less than Cost ; what did ho give for It? jStu. $2622-22.

A farmer sold his farm for $7400, gaining 11 per cent, on
the prime coqt; what did he give f6r it? ./Tim. $6666*666.

4. A merchant sold, a quantity of silk yelret for $3789*40.

gaining 17 per cent, by the transaction ; required the buy-
.ing price? J!2n«. $3238*803. t

5. Sold a lot of cattle for $2740, Ibsing 13 per oeht. by the ^

transaction ; what did I give for them ? jim. $3149*426.

BARTEll.

0. Barter rignifies an exchange of goods or articles of

comxneroe at prides agreed u^n so that neither |>arty in

1*he transaotioti may sustain loss.

7. 2%e principle of solution depends upon finding the value of
the commodity whose price mi quantity are given^ and thence the

equivalent quantity of a seednS iaimniodiiy of a given pricej or the

0juivalent price ofa given quantity of a second commodity.

iiZAxpLB 1 .—How much tea at $1*10 per tb. ought to be given
for 712 lb. of sugar at 13 cents per lb. ?

OPXBATIOir.

71S lbs. of sufcar at 18 cents per lb.=:f02'5d, and •d2'6d-f-91'10=::84'1454
Um.=84 lbs. 2^ oz. iln«.

BxAMPLa 2.—I desire to barter 96 lbs. of sugar, whiph cost
ine 8 cents per lb., but whidi I Sell at 13 cents, giving 9 months'

. «r«dit, for calibo which anpther merchant sells for 17 cents per
yard, giving 6 month's credit. How much calico ought I to
receive?

OPSBAtlOK.

I first fin^ at what price I could iell my sti^r, Were i% gi^e
tlMr same credit lis he doe»^ ,. , ,i

]^j-mtn^h8give me S cents profl^ whU criighi 6 x^Willd givii ?

9 : 6 : : 6
: -«— ==-raai e«ri*^

Henc^were I to give 6 mon^hff* Pfti^ I should charge 8-)-8|=ll| oentfi,

per lb. Ifex|f-r"

' t
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A» mar.sdlUtiff'prloi Is to myVajrliig ptiw, lo ought hla MlUtis to D« to his
huyinff inioe, both glTlng the Mune credit.

8X17
lli:8::17:"ijT-«il8 benta.

T^e pri^ of my Aigar, therefore, ii 96X8 cents, or treS; and of his
oslico, 18 cents i)nr vud.

f7'88
Hence "^ = fr., is the required number of yards.

EXIBOIBI 123.

'^Mch he barters at 10 cents the lb

linst tea which stands B in $2/b:
, ar lb. How much did the coff*^ *^;

1. A h"

it

offee

2. A
WL
for hii>

').'

more than
i Mch he

. ;cC oenta.

xh cost $2-80 per lb.; B has cloth at |2'60,

only $2 the yard. How much must A charge
.iic, to make his pro^t equal to that of B ?

jtn9k $3*50.

. I have cloth at 8 cents the yard, and in barter ohai^fe for 1|^

13 cf>nt8, and give 9 months' tin^e for payment ; another '

misrchant lias goods which cost him 12 cents per lb., and
with which he gives 6 n^onths' time for payment. How high
must he charge his goods to make an equal barter ?

jSks, At 17 Cents.

^ and L barter. K has cloth worth $1*60 the yard, irixlch.

he barters at |1'86 with L, for linen cloth at 60 cehti per
yard, which is worth only 65 cents. Who bas the adyan-
tage; and how.much linen doesL give to K for tOyacds
of his cloth? wins. L gives K 215§ yards; and K has the
advantage. '

5. B has five tons of butter, at $102 per ton, and 10| tons of
tallow, at $135 per ton, whioh he barters with ; agreeing
to receive $600-30 in ready ii^oney, and the rest in beef at
$4*20 per barrel. How many barrels is he to receive T

Jns. 816.

4.

ALLIGATION.

8. Alligation is the method of finding the valne of a
mixture of injnredients of different Vfttues, or dforndt^ a
c6mt)0tind Which shkll Hate a^Vdn value.

NotB.--The term aUigation is dei^ved from the Lsdn word alUpo " to
tie or bind." the reference being to the manner of connecting or tymg the
numbers together in a certain class of questions.

9. Alligation is divided itito Alligation Medial bbuS

Alligation Alternate.

10. Alligation Medial (Latin medius^ ^^mean or ave-

rage/'} enaules m to nQd the value of a mixture when ikm
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(

I

]Dj<redieiit8, of which it is composed and their prices Ire

known.
11 Alligation Alternate enables ns to find what pro-

portion must be taken of several ingredients, whose prices

are known, in order to fonn a compound of a given price.

ALLIGATION MEDIAL.

Za» Let it be required to find the price per lb. of a mixtare
containing 47 lbs. of sugar at II cents per lb., 29 lbs. at 13

cents, and 24 Jbs. at 17 cents.

OPXBi^TXOF. •

S7 lbs. at 11 cents ss617 cents.
29 lbs. ak 18 cents =b 877 cents.

^4 lbs. at 17 cents s= 408 cents.

Then 100 lbs. cost 1802 cents and 1 lb. will cost Xf^^:s:is^ cents.

^ ^^nce for Alligation Medial we deduce the following :— i

BULL
l^ifidethe entire eott of the whole mixture by the sum of the

Jngrediente, att4 the ^ptotient wilt be the price per unit of the

mxt^re.' s
BkAMFLi l.-^What will be the price per lb. of a mixture of

iea.conUininf(7 lbs. at $0-60 per lb., U lbs. at $0*80, 19 at $1*06,

and'Slbs. at$l'23?
OPBRATIOV,

^> '
' 71b8. @ $050=ft'BO

11 '* @ arsns: SS-SO

Vi ** ® SI(iS= $^14
8 " ® •1-28= ss-es

40 lbs. =sum ofingre- tSClS=Total cost
dients.

40)f M'lSdO-OOil. Ane.
860

•18 ' • ^
;

- ,

lixAMPLi 2^—A goldsmith has 3 lbs. of gold 22 ^ai^ts fine, aad
2 lbs. 21 carats fine. What will be the fineness of the mixture?

In thiH I'ase tiie value of each kind of ingredi«it is represented b? a num-
jber of Mrote—

OPSBiLTIOir. ,

8 lbs. X 22 « 66 carats
«•• X 21 = 42 " .liisi^X 21 s 42 "

The mixture is Slf earati 4ne,

\

I
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1. Having melted together Y oi. of gold 22 earate fine, 12} oi.

21 carats fine, and l7 os. 9 carats fine, I wish to know the
fineness of each ounce of the miztnre 7 jSfu. 15f| carats.

2. A vintner mixed 2 gallons of wine, at 148. per gallon, with 1

gallon at 1 2s., 2 gallons at 98, and 4 gallons at 88. What
is one gallon of the mixture worth ? ^m. lOs.

3. A farmer mixes 15 bushels of wheat worth $1*20 with 30
bushels worth $1*60, and 60 bushels worth Sl'lO a^d 83
bushels worth $1*75. What is one bushel of the mixture
worth? Jns.$l'45B.

4. A grocer mixes together 12 lbs. of tea at 60 cents, 16 lbs. at
12 cents, 12 lbs. at 66 cents, 18 lbs. at 86 cents, and 100
lbs. at 42 cents. How much per lb. is the mixtur«» worth?

^n$, 63s4- cents.

ALLIGATIOII ALTERNATE.

13. Alligation Alternate is the reyerse of Alligatioii

Medial, and may be ptoved by it.

CASE L

14. Given the prices of the ingredients, to find the pro-

portion in which they must be mixed in order that the

compound may be worth a given price :—

BULL

Set doum the price$ of the ingredients in two eolwnnet placing

those greater than the price of the compound to the Uft^ and thos§

less than it to the right.

Bttween these columnsform trvo others composed of the differeneet

between the prices of the neveral ingredients and of the compound
;

writing each difference next to the number by which it was obtairud,

LirUCf by means of a line^ the left-hand differences to the right-

hand diffirences in mmt order.

Then eachd^jurencs will express hqwmuch of the ^taniity wUh
whose difference it is connectedf^ould betaken toform the required

mixture.

If any difference is connected with more than one other difference^

it is to be considered as repeated for each of the differences with
which it is connected ; and the sum of the differences with which it

is connected is to be taken as the required amoutU of the quaeiiUif

whose difference it is.

ExAMPLB l.-9-How many pounds of tea at 58. and 88, ]per 1^.|

iroHld form a mixture worth U, per lb. ? ^

•fe?

>
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lAUr6f.vWUto tfiei^ ibSk »e 1 lb. M All ttloiUiMiMimini; tttST<^er-" lM«lrtmBi.iii4 the mv±^
^It lb. of tM at M. anflf^ jtt Sfu jmX% will foi^ » mutiire wwth

11^ Md«&t ^^tit tray ^ttSmtatii^lc^ brtM^ <avitt1liti«b>^i^d'aa^er
.«illMU]F it #dl'; hence A giieftt number of itunren may be 'giten to ludi a
qtf^rtion.

K^ic^Li 2.—^How mnoh sugar at 9d., Vd., 6d.,'Mid lOd., will

prddttto lUgar at 8d. per lb. 7

Fribei. litikii^i^.' PrTck

•^.(^^10-2- 5S}=e
d the mean, 8; hence

' with 8> the differ-

1 is connected wlHi JLihe dUFmenoe, Mtwem M.
there ii to be 1 lb.1of Ifi^ltTa^W
ance between 6d. and the mean ; hencetherelato be 2 Ibi.^ fid. Jl ia pen*
cS3M^^;tha^diir^n()e1wti«^^ mih iWoe tfiwe ii to

811

ballb.at9d. AndSisoonm
the meant hence there are to

_, 'wence betTreen IOd;ind

d. and 2 Ibi! at 8d., 1 lb. at 9d. and
f the miztore these will give (Art.

'IBfjiiiiifa i^—J^fii^^^ at ks., 6's., 8a., 'and 98.

..> .^ I.

omATiov.

^t%:, ym^icS tUlNi
• j;)7.ij

'-»•. Miiirences. Prices.

$; ilMirik^ c6tUiei»«a %Hth 11.. ^Ke ^UliMilJbe tUMlieir^i^'aid the
iMn4utiieB^)i^%a.ara. to^;tiiEe ftll^i^Sslil*-^:*. M»» tg^jjtffwM Maiof K>.

EipufPLi 4.—How mneh tfi mr 'ffi^ lift BdL'fllV^., Tg.j 88.,

Pri^ ,l)U(w«noes. Prices.

\

tts.» llb.at 9s., llb.|^ llbwSTll^, IStf. pv IbTwitt for^ t|p r^guired
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L'tbd Oiirer-

• )b8.ftt8s.

tture worth

m to iu<b a

11.8; hence
, the d^er-
1. a^oon*
etnweiito
ienlOd;ttid

I. at 9d. and
U give (Art.

., and 9s.

Mk aid the

lb.?

I rfSG^uired

'<s&^^«> u-i WiMM mm-A-a. S83

inflie

of'one'iiiip'ecuiMiit Mkyfo th^'iMiii u nade^to
other want! of being equal to flia nidfai. .ThUiia

rsr lb. giveiadi/loMiioy of 2i.(but this ia oorrectedby
lbf.at%.perm
In enmpfe 8, 1 lb. at 7d. RitHte a AaMmm^oTId^l lb, a* M. glvM an «0.

c^ of Id. ; but the esoen of id. and the dendeni^ of id. exactly neutraliM
each oth^a
Amin, it Is evident that 8 lbs., at 6d, and 8 lbs. at lOdLjuw (irqrtliiai| as

much as 6 lbs. at Sd,—that is, 8d. will be the average price ifwe mix 8 lbs.

at6d.wlth8n>s.iltl0d.

1. ^pyr mucl^wi^ai ^ |l'60. |V4Q^ |lip/and $1 p^y ijiiartiel

must be n)ix^4 tpgether ui qrder to foffVBLjk umiiVf^ worth
$1*25 per bti^hel ? 0iye at leafft itoo sets of ^npwers.

i««. 85 budiaUat SllO. UatilVfO, Uat ll'OO^ and86 al iVM^
85 bushds at ll'OO. 19 i^t |a:4((, 18 at ll'lO^^d 88 attveo. . ^

2. How much wine at 60 cents, 60 centa, 42 oei^tfi,^ ,^^.f|iid
30 cents per quart, will make a mixture worth 46 cents a
quart? Jru. 16 qts. at 42 q;, .6 qts.lt^O.d., 3 qts. at 60 o.

and 22 qts. at 60 c. and 6 quarts at 38 ceinii^

3. A merchant has sugar worth 10 centSi 12 cents, 14 cents.

16 cents, 16 ^n% ]Ll[^9ei^^,.aild .18 c^nts per pound, and
Irishes to ibrm'a misctoteWorn 17i dents a lb. How manj
pounds of each must ^a^i^^ ? , *An9. 2\ lbs. at 14 c, li lbs.

at 10 0., 16 lbs. at 1^ o. and ) tb. at each other price.

4. A gilocer has 8^:^ at ffd., 7d., 1^:, aM I8d. i^t lb. Hbw
ttndh of cMioh kihd will ^rtn a Mtsttfr^ Wdrth lOd. 'Iter lb. ?

.^^.3ib8.^t6di,3ib8. at 7d:,6ibt(. ati2d., ahd^ !bi.'at i3d.

CASE n,

15. Wheti a'giyen <quaiitity of one of tho ingtedients is

tobettiEen:— ^

other ingredient (/oiM Vy VSie t) to meril^k ^^-^^^-^-' -

other, ,,.,;.., f^ <- i I

. , BU^WMDfh^n Vf^ Pf,te^ ft<i 4SvP«? lb,.jj|S;tp.b«. Wixtd with

;|jefA fkHs.,,8s., andr;98^;eer lb., so as to produce what will be
worth 5s. per lb. What quantities must be used ?

onniiibtr.

1 ^.^:t^nft,&s'jsi^&:m}'^'''^''^''*^'^
Therefore 8 lbs. (the quMitity of tea at 4s. p«EJb^ •ftfoimd br,th»]hdf)

:

quantity of the same tea) : : 1 lb. (the quanfity oftea at '80 lbs. (the given (

vLtwnrwwu wiio vf ID. oi tei lit «s. per ID^
...Ve]
par iMM^t uwirrw|iuuu
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i I

Bz4iiPl# a.<f-A refiner has 10 os. offoild 20 etrftts fine, snd
iiielta Hwith 16 ob. 18 carftte fine. What mnit he adMtQ
aake the mixture 22 carats fine? . ^ t

^"^

I
^

h

Bt'..

10 OS. of SO oarntB fine &= lOx20 =200 carats.
16 os.of 18 otiats fines 16X18 =s 289

86: 1 :: 488 : latg cinb, the fine-

ness Of the mixture. < '
;

Slr-82s 2 carats baier metal, in a mixture 88 curate fine.
84—18^ }= BA^"^^ ^"""^ ^^^''^ ^B *^ mixture I8|f carats fine!

Then 8 carats : 88 carats : ; 6X : 57-^^ carats of pure gold—required to
Change 6^^ carats baser metal into a mixture 88 carats fine. But there'an
already in the mixture)8|| carats gold; therefore ST-jy-lS^fsflSjg carats

gold are to be added to every ounce. There are 26 os.; therefore 26X8fr| ^= 1008 carats of gold are wanting. There are 24 carats in every os ; there-

fore ifjA carats=48 os. of gold mustbeadded. There will thenhe a inix-

tnreoohtalniugi—

OS. car.

10 X 20 =:
16 X 18 =s
ttX84=:

car.

800

1008

68: 1 OS. :: 14B6 : 88 carats^ tiie required ftnenois.

EzBBOisi 126.

1. How much molasses at 1,6 cents, at 19 cents, and at 23 o^ts
per quart must be mixed with 87 quarts at. 31 oents in order

/ that the mixture may be worth 25 cents per quart ?

Jm. 30|» qts. at each price.
3. How much oats at 37 cents per bushel and barley at 68 cts,

per bushel must kd mixed with 70 bushels of peas at 80 cits.

a bushel so that the mixture may be worth 76 cents per
bushel? .^ns. 7X bush, at each price.
Hoir much brass at 14d. per lb., afd. pewter at 10 Jd, per

lb., must I melt with 60 lbs. of coppier at 16d. per lb., so as
tp make the miixture worth Is. per lb.?

^n«. 60 lbs. of brass, and 200 lbs. of pewter.
How much gold of 21 and 23 carats fine must be mix^d with
30 oz. of 20 carats fine, sd that the mixture may he 22 carats^e ? .

, jj^^ 35 ^f 21, ftnd 90 of23.

3.

4.

CASE HI.

16. When the q^iititjof the botnpoundis given as
• wdlaa^e price :—

\

I. Find the profioriim^ qwdtU$e» as in Pan J.

II. 7H<n toy, M^tjmm ofiheproporiionid fumOmu i$ to each
pfcpommtU qutMtUy,j»» it the gi»m qmmHty to the eorrinondinr
ft^i^foeh, ~ " ' " -^
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B fine, and
i added to

ti^the ftM-

le.

itratsfine;

-nqtilredto

)ut there' are

=88^goarsts

breZ6x3S4jf^

701; then)-

Lea 1)9 a ^ix-

it 23 cents

ts in order

lach price.
' at 68 cts,

I at 80 cits.

\ cents per
lach price.
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f lb.| so as
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of pew|er.
aixifed with
) 22 carats

90 of23.

given as

( i» to taeh

'inandikut

AM.li%.] BXOSANOl Of OtTBftfeNOHtf. m
ExAMPLB—Wlutft must be the amount of tea at 4s. per lb.

in t36 lb. of a mixture worth 5s.per lb., and containing tea al
ds., 8s., and 9s., per lb.7

To produce a mixture worth Bfc per lb., we require 8 Ibi. et 4s..l at 8i^l
•t «Ih and I ft 9i. per lb. (At t.U) . But all of theee added together, wlUmake
lUbi. io which there are 81bi. at 41. Th«irefore

Ibe^ Um. lbs. Ibe. Um. os.

U : 8::78«: -^^^sSSS 4^^ the required quantity of tea at 4s.

That is, in 796 lbs. of the mixture there will be 686 lbs. 4ylp 01. at 4e. per
lb, The amount of each of the other Ingredients may be found in the
tame w^y.

ExiBOlBl 127;

1. A druggist is desirous of producing, Arom medicine at $1*00,
'$1'20, $1.60, and $180 per lb., 168lbs. of a mixture worth
$1*40 per lb; how much of each kind must he use for the
purpose? Jnt. 281bs. at $100, 66lbs. at $1*20, 66lbs. at

$1'60, and 28 lbs. at $1 '80 per lb.

2. 2 Tibs, of a mixture Worth 4s. 4d. per lb. are requiried. tt

is to contain tea at 5s. and at Bs. 6d. per lb.; how much of
each must be us^d 7 Jin$. 15lbs. at 5s., and 121b8. at 3s. 6d. .

3. How much brandy at $2*40, $2*60, $2*80, and $2*90, per
{allon, must there be in ohe hogshead of a mixture worth
2*70 per gallon? Jru. 18 gals, at $2*40, 9 gallons at$2'6dj

$9 gals at $2*80, and 2*7 gals, at $2*90 per gallon.

EXCHANGE OF CUBABNGIEd;

1^. EzcliaDge of GurrencieB is the prooess bf cbati^tig

a sum of money expressed in the denomination of one

country to an equivalent sum expressed in the denomina^

tions of another country;

18k By the currency of a cduntry is ineant the coinsy

tat money^ or circulating medium of trade of that country^

19» The tn^nnstc value of a coin is determibed by the

kindj purityf a&d quaMity of inetal it contains.

20. The relative valine or commjercUii value of a ooiii is

its market value, and is fixed by Uw and eommelrdal

\jsage»

e-~-~«.

i?
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% wsfff»ffl»,iW mmm^ te*

WHoi ffrii ^AB IrAiui ov, va vwn, aa nzio it commbbcih^

nSAOl) IZPRISBID nr D0LLAB8 AMD OIVM. •

AvtraUA.—60 krei^-60kreuts«Mslrslflor

Bkazil.—>1000net ssi milree—
W==f

•7^

1.48

818

EBLii iix>aoiMtrs= .. i ........... i t k ox|

t«A.-^iprAfiw s= 1 tiro i 1$ tsrl =4 Boudo; aiBondf=ilp«««as4 loa;

BtaTt^ lirtitA-^lfij^Mcdiuinft: Id ttinaf=:l Company'i* raphes:'

CAi^^f'-:^ «^1| fsi. o»9fliN4ii«i i iaoMid.;=4 mfum; 10mm^o s=
Itaels

€APi or Good Hops.—6 sttyjanpl ag^^g^ ^ fohilingi = 1 lix-

dollar :...'.. ^'. '../.... »

t!i^t<(tai.—4 pioessl flmam ; 12 paaxo»=1 rixrdolUi|sK i *4A.

CU9A» COLQUBIA^ Aso ClBi£i.-8 da^ssl dpUuT s. IrCp'

]>l|ICA9S:.-ia pftpnlBgwlskming; ISskUliiigasi iiiurq;6Jnftx«^ _
1 1 »llilun>:-4ikrthii|iB=lpeim^

^'J©

MAurA.-^

Mbzxoo.
MQirasyiDao.—100 oentestmoesd riil;jajiAtos=l donar

Kafu».-10 graiii=l,owrl^p.ll9;?irJ^l»»*n=?i ^"^^fl (%??)?j=
'*

IIOBWAT.—in^Ungti::^ 1 ri>td<ffliuf Bpiwrfe (8ilyer)=s 1'

Fom%&OA^lMiip««:
Pbvmka*^

dOlMpis^ ^ ^^""Vti^rrr""' ;^n

SAB»n^<<'^lp6oe9tm0ii=1 lii»— i *186
,

Swa^:^dimhg8^1riz-donariipedft=..............wv... 1'06

S7AI1I.—M liiM»v^!a|^==l JTMl of old Al^te jl^. ............ i .... .
.>,. -19,

8 i«alB =^ 1 p£fiBire; 4 piastrcisiW pi^^
* ao teateyelloal tg l^SpaairibdbUar =r.

^

.. . ..... .V>.
.'^.

.;.<... . 1:00>>

• !tikb «lU««lie ^v«r rttpM of ifttimbay, Ifadrail, aiid. Setigil, if wor^
UiL In India also they me cowiet for ,o<dn. ThMe^are Bnudl fiisS^

in fb9 Maldirea and elKwhere; 9680 oowxiet man a n^ee, mat:'

nunM tnake a iM. \
cm, made of eoroermid lead, isMidto be theonlyuioney edned

inCbina» . . w
tTbttold plate real is not » ooin, bat ii tlw denottinatioii in wmen

•maulhmnm*^ mrtt nmallT ntada>

ir>; SO gxoaolun is ^ thiOfiror
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'828

c=: '4M

... 'OB

... '4A

... itop'

i.a » • •

laros

.... -841

ta=± loo;
[•''

' 'i^
I • • • « ^Hr^

.... i-do

.... '888

•80

.... rpe

tass; ITO,
..T.. l-OO

rtt== 1^.
oror

... , 'TO

.. 1*06

.... «*^/

i... 1:00.

itl, If wortll

>iiey coined

ai in wliloh

0T. DoMnfoo.—100 oentlmMK 1 dollar as ^'W,«
TuBOAXT.—13 deniurl di jMin; 1 soldi dl peiM ; 2 wldldi MipitSBl

'^'^
" '"

l^of8rtali;lpM»(5w)«.....*;:..,.,.....-.:;.fU^
r.-^ uponssl pars;4(>porM^lpiaftre(TailftUe)obotft... *089

VBMxaL-lOOoentMimlsrlllns ....;.........;.::.:'.... -188'

UMnmrSTATM ovAhobioa.—lOmfltossl cent; 10 oenti= 1 dime; '

''

ri^imeciidoiiM^... :..::!^.' l^OO
,

IP^ l%efollowing table exhibits the commercialydhfib

of Ab Forfii$n toii%9 mfitt frequently met mth,

GunwA ......A....... nn^
Sovxwnov of Qreot Britain 4^10)

,

CRr^vwir of Engluid]. • 1,|M ,

.

HAiiv*CjB^f^ ^, of.^^flano. .....4 ...t.....t..i........i....... ^ iWb^
SRxiUHO of Ibtgiand. .

.

« fi^^

Dou^Ail of the Uidted States «. 1*^
Fkaxo of Fnuioe ,j^ 'Ui
Fiv»7BAVoFzson ofFrance... 7.TT...... ., itt

Liy^tflrtNaroisof iW^;^ ,.. 'Uj^.

PoKifr^iipPi;ipVo)f,iwJW ^•#
CBOWVoi* nanee...... 1-06

Loniilhl^'OI^IKf Fn^oe i*M

v^mfj^mM^i^mi -. %
6uiu»B <tf the Netberland^, *4a.

FLOdUirof SbnthernGernuiny •Ij^v

THAi.aB or BIZ-DOX.LAB ot Fnuda vaA Korthem Germany ^68

BZX-D0I.I.AB of Bremen. '78}

Flobut of FruMia '... i^;{v.. *1I2}

Habo'Baitoo of Hamhnrgh ....,..,.,. *86

• • • •

» • • « •

> • • • • '

sraoui'jj'oLi.Axi of.Uenmark. ............^i..-...^.. «.»... .«...••%. Inw,>.

i^OuLAR ox^ jsweoen ana liorwav i «...>. ..T i...«.. i^vOr'^ ^ ^ .
-

Mttpj^io<*t^ife#.~.:5;.......- ..:.;....::l^l laar^'^
HixAaiof](adeira.«.i...: ....,,«>< .V* llQQbl!

MiLiuai of Azores...

<

.....'\.... «.. *8||^

BBAiryni.i^K of Spain. ...j.....^.... •»_

BBA^i^i&t<{f^fc.'...:..........:...:..;.Mv..-..v:-.^^^^ -wf
FiaT(niX of Spain ....».......^. ........ .'./«.. .............>«• B.^^-^ ••>-

BiAlof Spain 'I*

l^SOBS rigf^ W»BIJ| •• • «•••«•••••.••«« * *v^i^^<^'i fc i • > • i * 4 •Vfra »
'

'
*J(w

Bin»di'(lppFi4iiisia. ......; .v:* V.. /;.vgi^w^ : .j . :^^^^^t}t\ ;*5^E;
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288 ixoBAiroi oy oimBiifCiis. t>^*^
DoiriMK>irof Mexloo. tU'OO

BU^Joof Portttipa...... ..^ 8'fi8

3U«A of TofKMUnjr ud LomlNurdy '^....i. '19

LiftA of Sardlnlii '18}

Oovoaof SMix ..;.., «.4p

BvoAT of NaplM *8i>

Cbowv of tiiieuj ...., l^O*

VlOftBOe LtTBS. : J.... *U
Genoft " '18|

QenoTft " I
•»

I^ifhora DOLLAB '80

ftWlliZ^IVU u.ui....;i ; ; ».. 'W
MBOUDO Of Mftlta '40

TnrUih FXABTBB i 'Oft

Paooda Of India 1'84

Bmnnof India '44*

Tau. of China ......;....k.i.k 1'4B

in Canada all aoconnto were Itept in pounds. ibilUnn, ponoe, and
iff* Prevloat to the adoption of the decimal ooinage 07 Act of Fr6-

^rPariitt^ient in 1868. In the United States also aoSonnts were sinfi*

larlv ke^t prior to the adoption of Federal Money in 1788. In the 8tates»
•t UMtiiBe Feitond money, was adopted, the Colonial eurrmoy or ItWsaf
*fiu h^ beebine more or less depreciated in value, i. e., a colonial shil-

Ung iHu worthhMthan a shilling storling.ftc, and the depredation in value
MUig (reater in the eurionctes ofsomeoolonies than in others gave rise to
tM mtgkrm* vo^lMf oft|l« present old ourrendes of the diilbre&t State«>

TABLE OP OURRBNCIBS

IH OAHA0A AND TBI UNITID BTATM.

tn daMda, NovaScotia, New Brunswicki Ac., $1^ 5i* br j6|.

Ial|.;T.,N.O., Ohio, and Mich., $l:s$88. brXf.
laK. Bng., Ya., Ky.. Tea., la., 111., MiM.,

Missouri, $1 = 61. WJ^ft:
tn Ptmh., New Jei*.„Del., and Mdi) $1 == 7d. ed. J^^ i:t.

In 0edrgia%hd S. 0., $1 :± 48. 8d. or il^V

Ni^Ti.—Tlia remaining States nse ttie tederia mo^'^f exctu*

'v^t:.

3$i To l^daoe dollars and bente to old Oimadiaa Our-

tmusjf or to any StaU Cnrr^noy 1-* '

.

BUM.

46|^<# ihAf^m tiikm by tU vallU of $1 in ihi Hguirid eur-^
' ir'^d aa a fraetioii of k pound. 1%9 P^^^^^ ^

jd dtcinl/dU of a potki^

^I^^M, 1^ /f.) d$eimait to thimgit pmH^ mi

%,

\\
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Asn.ii-M.) XOHAMOl or OUKRlHOnS. 289

brX|»

oti:|.

»y exciu*

an Cur-

Irid ewr*

RzAMPUi l.—*Redact $498*Ta to Old OaiiAdiui. OorrMoy.

opnuTiov.
4i6'7iXis= «1IS*48»£U8 8a. 7^. Ant,

BzAMPLi 2.<—Bedaoe 9749*80 to New Bngluid Onrrenoy.

orauTiov. '

74e'80X-^ £824*94=£2M 18a. »)d. iliM.

BxAVPiii 8.-*Redooe $1111*11 to New York Oarrencj.

OPIBATIOK.

UIVUX^ r= ^AM-U*» £444 8t. 10||d. An».

BxfBOiu 128.
1 '-

1. .Redace $1974*80 to New Jener Oanenoj. Ant. £T40 111.

2. Redace $765*43 to Michigan Oarrencj. An», £306 3i. 6)Vd»
8. Redace $Tl 72*19. to Old OftnAdian Oarrency.

Ant, £2048 Os. ll|d.

24. To Redace Old Oanadian Corrency or any State

Coirenoy to doUars and oents :

—

BULL

JBixpreu the giiien turn decimally and divide ithythe value of a
dollar expreu^ at a fraction qf a pound ; the quotient wiU be

doUartf centSf ifc.

BzAypj«a 1.—Redace £179 IBs. 4}d., Old Oanadian Oarrencj,
to dollars and cents.

OPIBATIOV.

£179 181. 4|d.» £179*9107916 end 179]9197916-H— 8719*67916. Ant.

Nora.—Old OMMdian Ounmu^ may be moatezpeditioaalyreduoedto
doUara and oenta by the rule given in iirt, 80, Sect. I.

EzAMPLa 2. Redace £834 18s. 9id., Ohio Oarrencj, to dollars
and cents.

OPlBi^TIOV.

£884 18a. 9H==£884*9686416 and a84'9885416-r| s= 8687'846SM16. Ant,

EZIBCIBI 129.

1. Redace £743 18s. lid., New England Oarrencj, to dollars
and cents. Ant. $2479*8194.

2. Redace £119 9s. 8id., Marjland Oarrencj, to dollars and
cents. .int. $9I8.*625.

3. Redace £478 I7s, Ifd., Georgia Oonencj, to dollara and
$tptf, •«». S20S0>$16$$4.
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II

25. To reduce dollars and cents to steriing money >*
BULI.

IHvid$ the Biven ium by the value cf £1 iterMiff ($4-8674), the

quotient will be pounds eterling and decialnale ofapcmd,
Redueethe detinudpaft (Art. 68, Sect IT) to ehiUinge and pence,

EzAMPLi.—Redace $749*83 to sterling monej.

OPBBATIOK.

y4er88-Hr88T=^£l64-(W41=££lMls.]iid. Ane,

SziBOiBl 130.

1. Reduce $1006*90 to sterling money.

2. Redaoe $916*87 to sterling monej.

8, Reduce $2114*81 to sterling money.

Jne. £206 l7s. 73d.

Jne. £188 7s. 8id.
Jne. £434 10s. 4id.

80. To reduce atosling money to drpUonr and eenfts :

—

BULB. \

Expreee the given sum decinuilly and multiply dy the legal value

.i^i;ij<»r«Bg ($4*867). %
|!zAi(rUi.*<'Rednce £78 lis. 42d. to dollars and cents.

OPBBATIOB.

£78 Ui.4}d.;=r£78'S697916. and 78'6697916X4*8e7s:f38S*<M. Ane.

BZBBOIBB 181.

i. Reduce £2043 lis. 3d. sterling to dollars and cents.

JtM. $994«^i868.
3. Reduce £777 7s. 7d. sterling to dollarff and cents.

jSne. $3783*50487.
3. Reduce £657 19b. 5|d. sterling to dollars and cents.

Jm. $2716^66418.

»XCHA^NC^B.

27. Exchange m a oosuneroial term, denoting the pay-

ment of money by a person resLding in one place to a per-

eon residing in another, by draft or bill of exchange.

28. A bill of exchange is a written order addressed to

a person directing him to pay, at a q)eoified tisne aiid

placC) a certain sum of money to another ;^r8on or his

curder.

29. The person who signs the^ bill ofezchan^isoaUed
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J74), the

nd pence.

A9n.«M0] XOIUKOIU m

lit. Tid.

78. Bid.

108. 4id,

legal valw

nil.

is.

1783-50487.

B.

16*66418.

the pay-

to ap^r-

ige.

ressed to

le ai^d

or bis

J^.oalkd

80. The penqm on whom it y^ drawn ia called the

draweej and, alter he has aocepted it, the acemtor.

81. The person to whom the money is direoted to be

paid is called the pa^fee,

92. The person who purchases the biD of exchange,

i. e., the person in whose favor it is drawn, is called the

bui/er or remitter.

83. The person wLo has legal possession of the bill is

called the holder. ^

84. The acceptance of a bill or draft is a promise on the

part of the drawee to pay it at maturity or the specified

time. The usual mode of accepting a bill is for the drawee

to attach his signature to the word " accepted" written

either across the face of the note or on its back,

Nora.—A draft or bill of exotumge ihould be pretented to the dnwer,
for hii aooeptance, Immediately or its receipt.

85. If the payee or holder of a bill or draft wishes to

pell it or transfer it, he endorses it, i. e., be writes his

name on the back.

NoxB.—If the endorser directs the bill to be paid to apartioular penon,
the endorsement is csll a special endor^tment and the person therein
named is dalled the endorsee.

If the endorser simply writes his name on the baok of the bill* ttie

endorsement is called a blank endorsement.
When the endorsement is blank, or when the bill is made payable to

bearer, it nisy be transferred firom one to another at pleasore^ and the
drawee is bound to pay it to the holder at maturity. If the drawee or ac-
ceptor of a bill fail to pay it, the endorsers are responsible fbr the payment.

a;6. When the drawee of a bill refuses aoceptanoe. or^ havinff aocepted,
lUis to mi^c payment when it becomes due, the bill is immecuatdtyjvro-
tesied.
87. A. protest is a formal declaration in writing,made by a puhllo officer

called a Notarv FvhliOt at the request of the holders of the blU. uoM^^iUg
the drawer, endorsers, Ac., of its nou.aoceptanc^ or non-najrment.
NoTB.—If the drawer and endorsers are not notified within a reasonable

time of the non-acceptance or non-payment of the bill, they are not re-
sponsible foi' its payment.
When a bill is protested for non-aooeptanoe, the drawer must pay it

immediately, even though the specified time has not arrived.

38. The time specifiedforthe pupnent of a bill varies*^d is a matter of
agreement betweet' the drawerand nuver. Some are payable at sight, some
•<( a c««tain numbw of dcm or monUks after sight or after date. Ii| botli
oases it is customary to allow three days qtgrace.
99. Bills of Bxohange are divided into vtAand tadforenfu bUts. IVfaen

both drawer anddrawee reside in the same country, they are called itUamd
biUs or drafts ; when in different oountries,/or0vi» biUs.

NoTB,—Three bills are eommonly drawn for the same amount. 4bo., and
are called respectively the JVrat, Second, and Third (^Maeohang**MA to-
gether constitute a iset. These are sent by differwit smpa.or oonv^anees

;

and whan ^il^3rtt that arrives is aooepted or paid,the others beoomavoid.
This pkn is adopted in order to avoid the delays which migbt aiiie tttm
aoddenta, niMMtfriage. Ao.
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rOBX OF AV nriAHD BILL OB DBITT.

$8000. ToBOHTO, 1»* My, 1869.

Ten days after sight, pay to the order of George McOallwn,
Bsq., Three Thouiand Dollars, value received, and charge the
same to

RioouT & Sti,tbm,
Messrs. Hardman k Morris,

Bankers, Hamilton.

j>OBM OF FOBBION BILL OF BZOBANOB.

Exchange 8000 francs. ToBONTO, nth July, 1869^

At sixty days sight of this first of exchange (the second and
third of the same date and tenor nnpaid) pay to Edward Atkin-

son, Esq., or order, the snm of Eight Thousand Francs, with or

without further advice.

M John Ebnobbsob.
Messrs. Duhamel ft Beauharnois, }

Bankers, Paris. ^

40. The par of exichange is that amount of the money
of one country actually equal to a given sum of the money
of another, and is either intrinsic or commerdah

41. The intrintic par of exchange is the real value of

the money of different countries, as determined by the

weight and purity of their standard coins.

Thua, the English sovereign is intrinsioaUy worth 94'8ei of the gold coin
of theUnited States.

42. The comTnerdalpar ofexchange is a comparison of
the coins of different countries, accordibg to their nominal

or market value.

Thus,the English sovereign varies in market valne firom ti'SS to 94*85.

Nora.—The intrinsic par is alwa^rs the same so long as the standard coins
are of the same kind, quantity, and quality of metal ; the commerctaliMur is

determined hy commercial usage,and fluctuates, being different at different

times.

43. The Coune of Exchange signifies the cwrrefnt price

paid in one Country for bills of exchange drawn on another.

NoTB.—The course of exchange is constantly fluctuating ftrom various
Whenlhe exports of a countryjust equal its imports, the exchange

will be at par: when the balance of trade is against a place. iji. e. when its
imports exceed its exports, bills on foreign countries wiU be above par,
because there will be agreater demand forthem .to pay the bills due aftNToad

;

when the balance of trade is in Ikvor of a country, i. e. when its exports
exceed iti imports, villi cfexchange on foreign countries will be hthis lass^

slno^ fMrer of then wUl be required.
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The ooune of exohaiige can never yerr greatly exceed the iniritme par
valutt because when the premium on bllli of exchange become* great it ii

less expensive to importers to pay for the insurance and transportation of
bullion and coin to meet their payments than to transmit bills of exchange.

44. By an old act of Provincial Parliament-it was enacted that £100 ster-

lings or 100 sovereigns should be equivalent to £llli Canadian money,, i. e.

to $M4'44A or 6i i^f^rling= |4'4M. It was found however that this was

very much below the real or intrinsic value of the sterling pound, accord-

ingly, while its legal value was only $4'4M, the market or commeroial

value varied from |1'83 to $4*86. By an act recently passed by the Provin-

cial Parliament, the value of the pound sterling was fixed at |4'(M6.

Now the new par is equal to the old parpW nine and a-half per cent, of

theoldpar,thatls,S4'4M+0i percent, off4-4M.whiohi8-422.niake$4'8«es
the new par. Cionsequently the rate of exchange between Canada and
Oreat Britain must reach the nominal premium or 9k per cent, before it is

at par, according to the new standard.

•46. Bates ofexchange between Canada and Great Britain

«re commonly reckoned) at a certain per cent, on the old

par ot exchange, instead of on the new par.

ExAMPLB 1.-—A merchant in Hamilton wishes to remit to

London £749 3s. 6d. sterling ; exchange being at 10 per cent,

premium ; how mnch mast he paj for the bill of exchange ?

OPBSATIOir.

Old commercial par of £1 sterling= $4 'lAI

To which add 10 per cent, of itself= '444

\pnce

lother.

Gives price of £1= 4*888

Then £740 8s. 6d.=;£740'176 X 4'888= $3662'6Sj^. An$,

. ExAKPLi 2.—A merchant in Toronto wishes to remit 1444Y9
francs to Paris, exchange being at a premium of 2 per cent.

What will be the cost of his bill in dollars and cents ?

OPBBlTIOir. ^

Commercial value of the ftrano =; 18*6 cents.
Add 2 per cent. =^ *872 *'

Gives value for remitting= 18'972 "
Then 18*972X144479— $27410*66688. An$.

ExAicpLi 3.-^What snm in dollars and cents will purchase a
bill of exchange on Hamburg for 14667 marcs banco, exchange
being at 1} per cent, discount?

OPSBATIOK.
Commeroial value of the marc banco= 36
Deduct li per cent. s= '626

^ Gives value fbr remitting =84*476
Then 34*476 cents X 14687 =$6066*448. Jitu.

cents.

•«
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BziRtixien 132.

1. If I wiih to remit $l6t86'25 to Paris, for faow amny tmnw
ftnd centimes can I obtain a bill-—exchange being S francs
4 centimes to the dollar7

Ans. 84597 francs 66 centimes.

What Is the co&t of a bill of exchange for 4000 marcs banco
at ohe per cent, aboyepar 1 Am. $1414.

fiow mtich must I give for a draft on Kew York for $35678
at 2i per bent, premium? .)^. $36480* 75C.

4. What will a bill of exchange on St. Petersburg for 1^560

rubles cost in dollars and cents, at 2 per cent. discount|

the par being 76 cents per ruble? Am. $1881'60.

6. What will be the cost of a bill of exchange on Great Britain

ftit £800 sterling at 8 per cent, premium ?

Anx. $3840*00.

2.

3

n ARBITRATiOK OP fiXCHAlirQE. \

46, Arbitration of eicoli&figJB is the prodefis 6i 6hatigiDg| Hp'

eiVen ktiioliiit of the i&oney 6f one obnnt]^ Into at e<|tiiYa-

lent 'flom 01 the money o!^ another, through the medium of
one or more intervening currencies with ^imioh the first and
kst are compared.

NOTB.—Arbitration enablea a person to aacertidn whether it is more
advantageous to draw or remit a bill xA tizohange dbreot lirbiii eue oeuatey
to another or indirectly through other plfsxses.

47. When there is but one interyening country, the ope-

ration is termed simple ci/rhitration ; when there vcQtwo or

more intervening eountries, tmnpound urbitrathri.

46. All ^lieBtion in arbitiration ofeznhange may besolved
by one or moi!« Eltatemients in simple ptopoMon ; it is more
convenient, however, to consideir them as problems in Con-

joined Proportion, and Wo'l'kthem by the rule given in Art.

50, Sec. V.

KoTK.-—Car« must he taken io reduce all the numey of Hie eame
a^atrytothe eame denomination btfore linkvug them as directed in

tie rule,

ExAMPLS l.-^A merchant in Toronto wishes to remit 2000
marcs banco to Hamburg, and the exchange between Toronto
and Hamburg is 35 cents for one marc banco. He finds, however,
that the exchange betweeen Toronto and Lisbon is $1*08 for 1

milree, that between Lisbon and Paris is 6 milrees fbr 38 francs,

and that between Paris antt Mambvrgis 19 francs tot 10 marcs
banco. How much will he igain by the xsircuitoas exchange ?

\\
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OPIOATIOH.

1 milMA.

,

38 francs.

x=s 200 X 3 X 108 = $648.
2000X35= $700-00= what he haa to paj bj direct exchange.

648-00= whaib he bas tayay b^ circuitous exchange.

DIfferffnce=.$ 62-00= what he gains bjF the latter mode.

ExAifPLK 2.—£824 Flemish being dueto me at Amsterdam, it

isvemittedt to France at 16d. Flemish 'per leafto ; from France
tO' Yenioeiat 800 francs per 60 dacats ; from Venice to Hamburg
at lOOd. per ducat; from Hamburg to Lisbon at 60d. per 400
rces; from> Lieboo to> England at Ss. 8d. sterling per milree ;

and inoia fiiigiand ta Canada at $4*867 per £1 sterling. Shall

I:galD or.loae, and. how muoh, the exchange between Canada
and Amiterdaim being 78. Id. Flemish per dollar?

OPBBATION.
STATIMflRT.

4

SAia CANOILLBD.
2

= W17W = 4'887 3296

16d. Flemish = 1 franc.

300 francs =^ 60 ducats.

1 ducat = lOOd. Flemish,
sod. Flemish = 400 rees.

lOQO rees = 68d. British,

2^d: British = $4-867.

X = 197760d. Flemish.

x=I?^i^5^J2??: ==$2727071 «a«ountTemi|ited-

Then 8incfi«xc&wise.1between Canadaaud Amsterdam is 78. Id. finish
per dollar we have

8Qd* Plemi8h=iOO,cents.
X- " = 1977600. riemish. •

Here x=^^~^-^=z 92326-58= sum I should hare reeeived had it
86

been transmitted direct from Amsterdam toi Qaimda*
Hence by the circuitous exchange I gain t)iediffeiNNU3eb«tweea •£727*071

and 98826*58 that is 9100-401.

E^BOISB 133.

1. If London would remit £1000 sterling to Spal% tbe direct

exchange beius^ 42|d^ per piastre of 272 marayedis ; it ia

asked whether it will be iqore profitably to remit directly,

lOt to remit firstito Holland at 36s. per pound ; tbence to

France at 19^d. per franc ; thence to Venice at SCO francff

per 60 ducats ; and thence to Spain at 360 maraTedlS pAr

d)Qfi»|^^< M9d Xhfl dreolar exchange is mora ad^antageout:

\>j 103 piastres, 3 realty 20 raaravedis.
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2. A merchant wishes to remit $4888*40 from Montreal to

London, and the exchange is 10 per cent. He finds that he
<ian remit to Paris at 6 francs 16 centimes to the dollar,

and to Hamburg at 36 cents per marc banco. Now, the
exchange between Paris and London is 25 francs 80 centimes
for £1 sterling, and between Hamburg and London 13)
marcs banco for £1 sterling. How had he better r^mit 7

^ns. If he remits direct to London he will obtain a
bill for £1000.

If he remits through Paris he will obtain a
bill for only Je976 16s. 8|d.

If he remits through Hamburg he will obtain

a bill for £1016 16s. 6d.

Hence the best way to remit is through Ham-
burg, and the next best way is direct to

London.
^3. A merchant in Quebec wishes to remit 1200 marcs banco

to Hamburg, and the exchange of Quebec on Hamburg Is

36 cents for 1 marc. He finds the exchange of Quebec
on Paris is 18 cents for 1 franc ; that of Paris on London,
is 26 francs for £1 sterling ; that of London on Lisbon, is

180 pence for 3 milrees ; that of Lisbon on Hamburg, is 5

milrees for 18 marcs banco. How much will he gain by
the circuitous exchange 7

jStu. Direct exchange $420; circuitous exchange
$376 ;

gain $46.

QUESTIONS TO BE ANSWERED BY THE PUPIL.
JS<yrs.—The numben ci/ter the quettiont refer to the numbered ortMes

. oftheeeotion.
1. 'What is profit and loss ? (1)
2, How do we find the total gain or loss on a quantity ofgoods when the

cost price and selling price are given ? (2)
8. How do we find at what price an article must be sold so as to gain or

lose a specified peroentiffe, the cost price being given? (8)
4. How do we find the rate per cent, of profit or loss f(4)

6. How do we find the cost price when the selling price and the gain or
loss per cent, are given ? (5)

6. What is barter? (6)
7. What is alligation? (8)
8. Into wliat rules is slligation subdivided ? (0)
9. What is alligation mecQal ? (10)
10. What is aUigation alternate ? (11)
11. How is alliHttion alternate proved ? (18)
12. Give the different rales for alligation. (12, 14-16)

IS. What is meant by the ezoliange of ourrendes ? (17)
14. What is meant vj the currency of a country? (18)
15. How is the intriiuio value of a coin determined f (19)
16. What fixes the commercial vslue ofa coin ? (20)
17. How do you account for the fsot that the • is of different values in the

American States ? (22)
18. Give the value of the poimd onrrenoy in Oapada* and in the dUTerent

States. (22)
-'-H—

^

19. How do we reduce dollars and cents to old Oanadiaa onrrency or to any
state ourrsnoy? (28)

20.

W
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How d^ we rednoe old Oanadiftn ourreiugr or any aUte earmej to
dollDnmd cent* f (24)

How do we reduoe dollMrs and cents to sterling mon«r t (U)
How do we reduce sterling money to dollars and oents? (86)
What is a biU of EzchangeP (88)
Bzplain the terms dramer, drawee, aeeeptor, poyM, holder, m^or§ert

and endortM. (89>SS)
^

How is a bill accepted ? (84)
What is the diiference between a blank endorsement and a special

endorsement? (35)
27. What is meant Iqr prot«$HHa a bill P (36, 87)
28. Szphdnwhatis meant by tne First, Second, and Third of Exchange.

80.

81.

82.

23.

24

25.

(8»)
29. What is the par of Exchange? (40)
80. Explain the difference between the intrinsic par and the commercial

par of Exchange. (41, 42)
81. What is the course of Exchange t (43)
32. Explain what is meant.by sa^mg the par of Exchange bstween Canada

and Britain is 9} per cent. (44)
38. Upon what is the rate of Exchange between- Canada and Britain

reckoned? (46)
34. What is arbitration of Exchange ? (46)
35. What is the difference between simple and cMnponnd arbitration ? (47)
36. By what rule are questions in arbitration of Exchange worked ? (48)

or

SECTION X.

INVOLUTION, EVOLUTION, LOGARITHMS, AND
LOOARITHMIO ARITHMBTIO.

1. A power of any number is the product obtained by
multiplying that number by itself one or more times.

Thus85= 5X5 is a power of 5 ; 81= 3X3X3X3 is a power of 8, Ac

2. The number which, being multiplied once or oftener

by itself, produces the power, is called the root of that

power.

Thus 6 is the root of 25, since 5X6 r= 25 ; 3 is the root of 81, since 8X8X
3X8= 81.

8. The powers of a number are called the firsty secondf

thirdf/ou/rthjji/thy &c., according as the root is taken otice,

twice, thriceyfour times
jfive times, &c., as factor.

Thus, 81 is called the fourth power of 8, because 8 is taken 4 times as
factor, in order to produce 81.

4. The second power of a number is also called its square,

because a square surface, the length of one of whote sides

is ezpressed by a given number, will have its area expressed

by the second power of that number. (See Art. 62, Sec. I.)
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6. The third power of a number {9 alao ctSM i^cuhe

;

because if the length of one side of a cube be eacpreseed by
a given number, the solid contents^ of the oiiht» wUl be ex-

pressed by the third power of that number. (See Art. 64,

6. The index or exponent of a power is a ssiaII figure

written to the right, indidating how often the root had to

be taken as factor in order to produce the given power.

Tlius, 21 =:8
2«=2X«
a» =s2X8X2

= 2= Fti;9ts<nrerof2.
== 4=:8ea0nappwer.Qft.
== 8 =5 ThJra.tww^r of1

2^^8X2X2X2 =il6=:|piirthppireTof».
2* =8X2X2X2x2=582 == flftlipowetdf2,

.80 tim 87 neims th« ^^venth power of 8 ; 1, e., m noiiiber pinoatM^ ^y >

tikiiig 8 M)v«n tiiDM as fikctor, Ac.

T• (6+8) * means that the sum nX 5 aiid 8 is to be squared as one iraiirt)er

ian«iliiiv«i7dlffBi«iitt]iliigfh>m5*4«s,whiohmean8themus^orthetqu4i^
of 5 and 8.

Thus (6+8)« =18«= 169, whUe 6«+8« = 26+64= 89.
. Th«rrf'or0 (6+8)S = 25+80+64= \»t part tauared, phu twiee product
<lflit piart by inuipart, phuind part tquarea.

^

8. The process of^ finding a power of a given number
by multiplyi|ig.iiii|t^ itsc^ia oaUe^ Xnvolu,ti(Oii.

9. To involve A iimnb^i to wy ireqwred power :

—

Take tfu $ivm nujnbar a» factor 09/mmy tim$.<if there ar$
unite in the tndiic of the requited power md find the continued

product itf these factore.

JStoTB.T^fH^Hone 0/^0 i/t^gNined ky, T^t^imt M^^numiratore

offd^^nominatortjteujibQpef and mixed nu^ers $hoiuid be reduced
tofractions before applying the rule.

BxuiPLS l.—What is the fifth power of 7 ?

OPBBATIOK.

H|W9theiudw ^ the rectuired povor is.6.andrJ)enoe th^dv^p
7 tntuit bis taken 6 titteff'as flictor.^ 73»<»xyX7X7sRl6Wf^Wf,.
EzAMPLi 2<-->What IS the toird^pQwer of f 7

punl»er

EXBBOISB 134.

1. ^tiitW fifth power of 8.
'

2; Il«^ttired'the>tMith power of^0.
3; RRQDised tiie sixth;power of. I'Qftk. ,

4s, Fiad the seTeotb poster off.
5. Find the fifth power of (.

6. Required the third power of 11}.

Jihs» 243.

jiius lO^iOQfOOOOOOOO.

Jns,

.#n«.^fy/*=1481f|.

w
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>000.

10. Let it Im refquired to find the product 9/4* by 4*

.

43 s= 4 X 4 X 4 ftnd 4*= 4X4. Therafora 4' X 4*= (4X4X4) X (4KA)
=4X4X4X4X4=4»=4*+a.,

H^poe two oar more powers of ^ ^e ^w^f^ jnf^
multiplied together by adding their indioeci w e3P3>^n^iEit9f

TbiW, «• X6» X6« =»«»+ «+ 9 as 61 0.
a X 5« )< 6' X 6' =51 + » + 8 + T =61 8,Jjo„4o.

11. Let it be repaired to diyidd 3> by 3*.

8Ss=SX8X8XSX8and8«::.:8X8.
8» 8X8X8X8X8

Ther«rare8'-HI9s^Bx ^$^^3^—'sa8X8X8s88B88>^.

Hence, to divide one power of a number by anotiier;

power of the same number, we subtraet the index of the

divisor from the index of the dividend.

8l^-^8*=8"—=8T, *o..Ao.

12. Let it be required to find the third power of 7'<

(7«)8=79x7«X7»=7X7X7x7x7x7=7«=-7*+».
' JBl^noe to fitid any required power of a given power, we

multiply the index of t|ie given power by the index.of ths

required power.

Thus. (2*)53=2* + 6=2«
; (8»)7 = 8« >• T =8*. Ac, Ac

ElsttolsB 136.

1. Koltlifly lojfether 4«,4^4^ and 4^
2. Divide I8» ^ by 18«.

3. Find the. fifth power of3^
4. Find the value 6f{(7<x7»)-r(7»x7«)}«

5. Find the value of (
(6'X6*X6^iX6?)-j-j(6»X6«X6iX6*) }?•

Jfu. 3*«,

EVOLUTION.

IS. Bvdmion is the^ooess of finding 4wy reqaued root

of a given power.

I^OTB.—Evolution is the reverse of ioyolution ; the latter teaches how to
find a power of* nwnber bymult^mngitinto itself ; the formed, how to
find the root ofti tiower by resolving 'ftHnto lequat Jhotora. - It fcUows that
powers u»d rooits lare correb±ive tenns. li one number is a,power of
another Hielatter tt« root t>f1Ae fbfrmer.

14. A^root of a number may be indicated by either 6f
two methods.
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l8t. By using Vi called the radical sign (Lat. radix, a

root).

2nd. By nsing a fractional index haying unity for its

nnmerator, and the number expressing the d^ree of the

root for denominator.

ThuB, The iqiure root of 7 is expressed eitherby^ 7 orby 7i.

The cube root of 6 is
*< ** ^6orby6^

TheserenlhrootofBis **
** ^2 or by 2^.

Non.—The figure placed in the radical stgn, or as denominator of the
firaetional index denotes the root.

' A firaotional index with M«m«rator greater than one is sometimes used t

in such oases the denonfinator denotes the root, and the numerator the
power to be taken.

Thus, 2> means either the cube root of the square of 2 or the square of
the ottbe root of 2.

The radical sign V a corrupted form of the letter r, the initial letter of
the Latin word radix, " a root."

EziROiBB 136. \

1. Express the square root of 17 and the cube root of 11.

Jtu. Vlt or IT ana -^U or 11

2. Express the fifth root of 4. Jiru. ^4 or 4

3. Express the fourth root of 6' Jng. t/5» or 6
- i ?

4. Express the sixth root of 1*. jitu. I{/1* or 7 = 7

6. Express the third power of the fifth root of 1. Jn$. (1^2)* or 2
6. Express the eleventh power of the tenth root of 161.

.int. (^161)" or 161^

f

15« Let it be required to extract the fifth root of 8i<^.

The fifth root of 8^ <^ is expressed either by j^8 1 (^ , or by 8"
*

Taking the latter mode, we have 8 " =:8* zsS^'-i-f,

Hence, to extract any root of a given power of a number
we divide the index of the power by the index of the root'

Thus, The seventh root of 2^ i is 2^ «-f-7=4*

The fourth root of 2^ * is 2^ *'r^=2^, Ac, Ac.

EXTRACTION OF THE SQUARE ROOT.

16. To extract the square root of a numberi is to find a

number which, being multiplied once by itself, will produce

the ^ven number.
'

W
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BULl.

/. PoM off tkt givtn nwHbwr into periodi qf two fifwu mcI,
btgimdng atth* dtHmal point.

IL JW tKt Mghttt t^re contaimd in the Uft'hand period and
place itt root to the right of the number, in the place occupied by
the quotient in divieion,

HI. Subtract the equaire of the digit put in the root, from the

left-hand period, and to the remainder bring down the next period

to the right, for a new dividend.

IV. Double thepart ofthe root alreadyfoundfw a trial DiniOB.
V. Find how many timee the trial divieor it contained in the divU

dend. exelueive of the right-hand digit, and place the figure thue

obtained both in the root and aleo to the right of the trial divieor.

VI. Multiply the divieor thue completed by the digit laet put
in the root; subtract the product from the dividend, and to ike

remainder bring down the next periodfor a new dividend.

VII. Again, double the part of the root alreadyfoundfor a ntw
TBiAL DiYisoB

;
proceed aein V. and VI., and coniiniM the proceee

until all the p^riode are brought down.

NoTB.—If the given number in not » perfect square, its exaot squure root
oannot be found ; but by annexing periodi of cnphem, we can obtain any
required i^iproziauition to it.

BzAMPLB 1.—-What is the gqaare root of 22420226 7

.... ExpiiAVATioir.—Here 88 ia the
88480885(4785. is the required root.
16

left liand period, and the highest
square in 88 is 16. of which the
square root is 4. We place 4
in the root and subtract 16 nom 88
This leavesaremainder 6, towhich
we bringdown the next period. 48.
and thus obtain 648 for the new
dividend. Our next step is to find
the trial divieor, whidi we obtaia
by doubling the part of the root
aueady found. This gives na 8.
(=s 4 doubled) and we ask how

manytimes 8 will gointo 64 (the dividend exclusive of the right hand digit)

.

Bearing in mind that we we to put the digit thus obtainedbolh in the root
and iu the divisor, and that the completed divisor will be over 80. we find

87)6tf
608

948)6808
8888

9465)47885
47885

that the required digit is 7, which we accordingly place both in the root
and in the divisor. The complete divisor is 87. which multiplied by 7.
gives 600, and this subtracted from 648, gives » remainder 88, to which we
bring down the next period. 08. and thus get 8808 for the next dividend.

Again, doubling the part of the root already found, we obtain 94 (= 47
doubled) for a trial dlHsor. and as this will go into 380 (the dividend
exclusive of the right hand digit) 8 times, we place 8 both in the root and
in the divisor.
Multiplying the 948 thus obtained by 8 ; subtracting and bringing down

the next period, we get 47S85 for the next divkleud. The next trial divisor
is 946 (==478 doubled) which will go into 4788 (the dividend exclusive of
the right lund flgure) 5 times ; and we therefore place 5 both in the root
and in the divisor. Multiplying and subtraofeing. we find no remainder.
478 is tiierefwe the square root of 884808^
?BOOy,-4^;<;4786=S84K0886.
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BZPLAIIATIOV i.VD BlABOlT.

, We nunr oooiider every numt^erm ooniisting of ite foiM dIiu iti mUU;
ft,iF«MtMlfe>1)«MpNiimed%the lelMvaMHitbeteiitii^theleifer b.

Number s a-f-dt fti|i4

Numbev iqu»rea ae (a-fd)*=:a*-fAa<^+&'>

Heme l^e Kiuara of ft number it equat to tbe eqttaire of

the tens, plus twice the product of the tens hj the units,

idujs ^e square of the QBits.

Thui,e0=60+0
And (89) «=(aO+»)«=(60) »+2-H0XTH^>«*=3«00+108(H-tt«*lWfl.

18. L^t it now be reqaired to extvaot tbe square root of 4761.

I. ItHeHdent ttai tUe Mm«nofanuBiber coniifMilvof • siultdi^l een
Qef«t*4)opUln more than tuo diadto or lesa than one { ebnvei^aMT weiqwe

t of ft number of one or two durlts must be a iuinbber of one^alglt. Again
J Muftre of a number ooushtlnK of two di|^t« oin n#lrer eoMaiii more

. an fojur or MM than tbMe digfta ; ooiiireraely theHuiKiioet of a nit«ib#r
ofthree o|> fvur dtgitamttst be a number eoudathiR of tvodklte. Similarly,
the aquave ofauumber <)0i^i8ting of three digiti dpo eotftian neifcnjbr tnofe

._„ -^BP vjBca&A AATV wa|nawaj «ru«Kwaa tv*wu ^ «aav7 «i|i««hv awv va e* Muaaa*

1M» dUtailliifiir^ tfe or iin dtgiti, mult be a number of thread%iH Ae.

;

that ia, one digit in the root is equivalent to two digtta in^ »f^^ Q'
converbely, two digits in the square are equivalent to one digit In tne tooit.

Benee, if we diride the giVen number into pisriods of tw o
figures each beginning at the decimal point, the number of pe-
riods will indicate the number oi digits in the rooti

,

n. iMcItiig the nuflfttot W9l, we divide it into periods, thus, 4761, and
Mheitthi^im tw<)fpefiedilh the soOaretlietemustbe twoffigttoliftthe root.
we 'Atti IMm tMai 4761 is the square of a certain number of tensi plus a
tfiHMn tttftnber df units. Now it is manifest that the square of the tens
oi|h'6hnr be found in the second period, 4/1, since tens squared cab give no
mgft'Cfa iCWer orden^ than hundreds. Also, that no part of the square of
the tdiiti esJU *j& found in the second period, 47, since any single unit
^iyuSIt^ <Mn give mb digit of a higher order than tens.

l^heitofore ibe iquitare of the units is found only in the first or
loweist period^ the square of the tens only in the second period,

^tb6 Sqtt^ of the hrindreds only in the third period, 4o.

onsATiov.

jpi^di^ rs square root.

86 =: higlwst square in 2nd p«ar{od.

6 iSMMXIs: IS iens+9 unitsssHiae) 1161 sx remainder whioh conti^ lat.

twice produiljt iijf tens by
uni^ 2hc^th'e sqdiire of

^

tlWssJtWeeltfflfM*.

m. InettsaetiiuthftaiiiamrQetcfthis number, welooli fii^ftothe^fiflt
oeoupjiing the plws of teas faai tOie root. We know (II,) that the 8q[iuire of
tenaiH contained in the second period. 417.^ thehU^est swuutcbm^
in 47 must be itbe square^f&» ijgbest dMtt^ <nm poesiblar itand^ the
plaoeor teas in the rpqt. Sut tie higbcM 8qu&Mih|7is p«,thesuudta
root Cf which is 6. Placing 86 _^_._ ^,. ^^_
bring down the next period. 61* aud thus geta tpi
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(Art. 17) the vbole number 4781 oooaUii of the aQuare of the tena. plna
iffM the prodtt<^ of the tena \if the tintta, inoa the aquluw w mti rMtti
and alnoe we have aubtraolad fMoitt Mi (it if the «l|iNM be «niMgMd
8000) the iquare of the tens, the remainder, 1181, must contain twice the
{troduot of the tena by the ttUta, phia the square of the units t that ia,

wice 8 tens X by a certain number of units, plus the square of that num-
ber of ttnits I and because we ido votHinoW aa yet wtaailMM uiMi* ^(gan of
the root is, we use twice the tena^« tiial divlser

.

IV. Since we are now seeking the units' digit of the root and idnee Una
multipHed by milts can give no dwt of aldwer drier thkn tens,Ihtf rttht
hand digli off the dividend <i>an tMm nopkrt of twice the pi^odbet 6f the
ten* by the units, and we liave simply to ascertain how often 11 tena
(srtwioe 8 tens) will go la 118 tens. JBvidentljr 9 times.
V. tMSlt, w^iAabe the digit thus Ibund in the root, because it is a Hgdre

of 8he MMt. «Dd in the dmsor, because the dividend contains not only
twioe^theprodupt of thetens by the units,but also the s^iara^ftbeiuiiits.
Now when we multiply the 9 by 9 we get the Miuare df the'ttnlt|i,.ana,when
we multiply the IS tens by 9lults. We get twlcethe prt>dttdt <Df thcttent of
the^toot% the units.

BzAHFLB 2.—-Extract the square r60t of nT449.

«S)87I
824

707)4840
WVv

E^LHrilTiov iJiD Bjui^X—From Uie pointing dff we learn Chat the
given number Isthesqukure dfacbitiln number dfhundmls, phis a dertidn
number of tens, plus a certain number of unitL. .

I. We are first then td Iddk for nie^glt In the pUioe of hunwe^ds. uid
since hundreds squared can give no dint of a lower order than tent of
thousands or of a higher orderthiin hunareds of thousands, we see thatthe
square of the hundreds can be found only in the left hand period. The
highest square contained in Ihe left b*nd period la 9, the square root of
which is the lefli hand dl^t^ file entlve root.

II. After subtracting, we bring down the next period onhf, beoause we
are now looking for the duntin the place of tens in ,the ropt. And since
tetu squared can glveno (Ugitef«lowar oMer than Tk^fiiikirMit, nie Mweat
period cannot enter into any part of the square of tens, much less can it

enter into any part of twice tlieipBodaotofthe hundreds by the tens, and
therefore when looking tor the tens of the root, we pay no attention to the
lUbt haadp^oA ttf tt^ sqwire.

III. The remidnder ofthe process is similar, andthe reason for the varioua
steps the same aa in example 1.

19. To extract the square root of a deoimal :

—

BULL

J, idnn«ae <me eiph^j if ntctitary^ 4n order ^uUiM tMiiher x^^

(Ufiiinali:pl4iee9 may be even.

II, Pot9f off into period* of two fiparee eachj berinnir^ td the

didinUU pMj md ittTMt trU aqware root c^ in QioU n»r^'^=
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nmmbtrini thai MtittlW ((f dteinud placa in tht root vrOl bt

i^fmi to th* mmUr of ftrMf in tht tpior;

Szmioui 137.

X, litTAOt the fquM* root of 1968ti4. jSn§. 443.

3. Bztrftct the iqu«re root of ' 'te. Am, '26.

8. Bitrftct the tquftre root of 9b4064. An$. 992.
# Bztrftot the sqaare root of 6, true to five decimal plaoei

.

An$. 2*28606.

0, Extract the iquare root of *6 true to six declmfl placei.

i .». -707106.

6. Bztraot the iqiiare root of 60*487129 ^ . 7*777.

T Bxtraot the iquare root of 79792266 j 76ik:00i.

^fw. 282476248.
8. Extract the square root of 0*00(m ( 12821. Jnt, 0*00111.

20. To extract the square root of a f'raotion ;

—

BULL
»

/. Rtduet mixtd nurnben to improper fractiont^ and eompoimd
4md eompUm fractiom to Hmph onetf and the renUting fraction to

U» lowut tursM,

XI, Extract thi iquare root of both numerator and demminator
Moparatelyt if they have exact roott ; but if they have not both exact

rootif reduce thefraction to itmeorre^ponding decimal, by 4rt, 66,
Sec. IV,f and then extract the root ae in Jtrt, 19.

ExAMPLi 1.—Extract the square root of 2i.

OPIBATIOW,

An». 2J=f andVI=— sBfsslJ.

ExAMPLi 2.—Bxtract the square root of ^,

OPIBATION.

I

8V - r
'

2t- 3*42867143 and v3*42867l42 = 1*8616.

ExiBOisi 138.
/.

1. Find the square root of •!.

2. Find the square root of7^.
3. Find the square root of 6l.

4. Find the square root of |||.
6. Find the square root of 13|.

Me. \,

Am. i*j.

An*. 2*267786.

Aim '63509.

Am, 8*63318.

i D^. I«et it be required to extract the square root of 63613*423
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oraauaiow. BxpLAVATtmr.—We ooint off into periods of
.... two pUoM B%ek, M in the deoinuU or oommon

(nMr4fl80(9M'165 + foale. TIml Mm higheat squMW in 6, the flnt
4 period, is 4. of whioB the H<iUMre root ie 2. 8ub>

irActfHK « from tho e and bringing down the
48)8S5 Mxt peri«>d. Sfi, we get 186 ft>r the dividend.

101 Next doubling the 2 wc obtain 4, and we find
that thiN will go into 88, the dividend«zeluttre

466) 48IS of the right hand IlKure. 8 timM. Placing thla
4101 8 In both root and dtvii^^r, multiplTing (bearing

in mind that 7 !« the ' non ratio of the ew-
8l61)lti'42 tern) and subtraotiniK. vvc >btain n rmaainder

50 '61 of 48, to wliioh we bring di> ti the u»)xt period,
1^ and thus get 4313 for th« •< t diridend, Ac.

8MH)416180
84-S664

000 '886) 4-118800
8'486844

'4A8e»

BzAMPLi.—Extraot the square root ot 47318^^2 una

to two plaoea to the right of the separating point.

OPlSATIOir.

4781892(8182*90. AfU,
4

41

488)8213
80»^

4862) 11598
86M

lory true

4864 9) 8099 00
8694 -M

4856*79) ¥>•* 0700
8Si^ 57M

56 5«7

ExiR( isi 139.

1. Bxtraot the square root of i 1333311 teptenary. Jim. 2626.
2. Extract the square root of 3^233344 senary. Am. 4344.
3. Extract the square root of 4234*10123 quinary. Jn$. 43-412.

4. Extract the square root of 88888*888 nonary. Jim. 888*88.

6. Extract the square root of 248664e^69 duodenary,Ana. 643*73.

APPLICATION OF SQUARE ROOT.

22. A triangle is a figure having three sides, and oon-
sequenthr tluree angles. When one of the angles is a ri^ht
angle, Hko the comer of a square, the triangle is called a
rigM aa^kd trissngU,
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29, In ft rieht angled Mangle the side opposite the right

cnigle is called the hMpotkemtsej and the sides containing

the right angle, are oftfled the base and the perpendicular,

24. It is shown by elementary geometry that the square

described on the hypothenuse of a right angled triangle is

equal to the sum of the squares described on the other two
sides.

Or if ^ be the h;7pothenviBe, b the base, and p the perpendicular ; then

h*=b^ +p*t and hence

b ^^/h*—p»

p =Va«— 6«

Thai iz^o find the hypothenuse of a right angled triangle when
the other Met are given toe add the equare of the bate to the tquare

t^the\perpendicularand extraejt the square root of the sum, \

To find the length of the base we subtract the square of the per\

pendic^Uarfrom the square qf the hypothenuse and extract the square

root of the remainder.

To find the length of the perpendictdar we subtract the square of
t^ base from the square of the hypothenuse and extract the square

root of the remainder,

26. The following principles are also established by
geometry:—

Circles are to each other as the squares of their diameters.

Jf the diameter qf a circle be multiplied by 3*1416) the product is

(he circutt^erenee.

If the square of half the diameter of a circle be multiplied by

8*1416. the product is the area.

Jf the square root qf haJf the square ofthe diameter of a circle

$§ extracted^ it pthe side cfan inscribed square.

](f the area of a circle be divided by 3*1416, the quotient is the

square ofhd^ the diameter,

ExAHPLX 1.—If the hypothenuse of a right angled triangle i^

12 feet long and the base 10 feet, how long is the perpendicular ?

OFBBATIOISr.

12« = 144
10* =160

diiforenoeae 44aQdV4i>=«*6lKit4. ilM.

SXAMPLK S.'^If the foot of a ladder be placed 20 fs$tftoiA

th0 side of a house, how long must i| be In oyder to rea^ to ths

top of the hQase, the Utter being 46 feet high 7
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by

roiii

opx&iTioir.

46<=8116
203= 400

ram= 8516 and ViUG= 60*15. Aiu.

ExsBOlBH 140.

1. Suppose a ladder 100 feet long be placed 60 feet from the

foot of a tree ; how far up the tree will the top of the

ladder reach ? jSm, '! feet.

2. Two persons start from the same place, and go, the o. . due
north 60 miles, the other due west 80 miles. How far

apart are they ? jins. 94*34 miles, nearly.

3. How large a square stick of timber can be hewn from a round
stick 24 inches in diameter? jAns. 16*97 in. to the &ide.

4. A man has a ladder 36 feet long, which, when put on the

outside ofa ditch 20 feet wide, exactly reaehes tiie top of
the wall. Required the height of the wall. jSn$. 29*933.

6i A ladder 40 feet long is placed against a wall 14 ibet high,

and just reaches the top ; it is then turned over and touches
the top of another wall 26 feet high. Required the breadth
of the street. jiru. 22*622 yds.

6. If the area of a circle be 1760 yards, how many feet must
there be in the side of a square to contain that qosntity^?

Jm. 12&*8&T.

7. A certain general has an army of 141376 men. How maaj
must he place in rank and file to form them into a square?

Jbw. Me.
8. What is the distance through the opposite corners ofa^Q^xe

yard 7 4n<. 4*24264 fee^t«

9. The distance between the loWerends oftwo equal raft^rl, in .

the different sides of a roof, is 32 feet, and the height of
the ridge above the foot of the rafters is 12 feet. What,
is the length of a rafter ? jin$. 20 fteti

10. What is the distance measured through the centre ofa ctibe

from one corner to its opposite corner, the cube being 3
feet, or 1 yard, on a side? ^ns. 5*196 feet.

11. If an iron wire -^ inch in diameter will sustain a weight of
460 pounds^ what weight might be sustained by a wire an
inch in diameter ? ^ns. 45000 lbs.

12. What length of rci^e must be tied to a horse's neck, in order
that he may feed over an acre? Jlns. 7* 136-fperches.

13. Four men A^ B, 0, D, bought a grindstone, the diameter of
which was 4 feet ; they agreed that A should grind off his

share first, -and that each man should have it alternately

until he had worn off his share^; how much did eabh !^i|Hi

grind off?

KoTSi—In tbis question we disreitard the thieknesi of the nindltata^.
After Ibe flinrt has ground Off his portion, there will remain i <^ the itoQt

i
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Then the whole stone: part remaining:: square of diameter of whole
•tone : square of diameter of part remaining. (Art. 26)

Thati8,l:3::4*:«».andhenceaj= 4X V| =4 X V'76= -866 X 4=
8*464 — diameter of stone after the first has ground off his portion.

Similarly, after the second has ground off hb portion there will remain ^
of the stone, and after the third has taken his portion, i of the stone;

Hence 1 :
} : : 4^ : «*, whence « = 4 V i =: 2'828 ft.= diameter aftet

2ud luw taken his portion.

1:^: :4« :»«, whence «=:4 X ^T= 2ft.= diameter after Srdhas takeh
off his portion.

Hence A takes off 4—3*464= *536 ft. = 6*432 iqches.
B " 3*464—2*828 = *836 ft. = 7*632 inches.

" 2*828—2 = *828 ft. = 9*986 inches;

D " remaining 2 ft.= 24 inches.

CUBE ROOT.

26. To extract the oube root of a number is to find a

nnmber wHch taken three times aB factor will produce the

giyen number :

—

*

'

BULK.

I. Point off the number irUo periods of three figures each begins

ning at the decimal point,

II. ISnd the highest cube contained in the left hand period and
piace its root to the r^htofthe number^ inthe place occupied by the

quotient in division,

in. Subtract the adte of the digit put in the toot from the left

hand periodf and to the remainder bring down the next. period to

the right for a new dividend.

IV. Multiply the square of the part of the root alreadyfound by
300/or a VBiAL i)iyisb&.

'Y. Find how many times the trial divisor is contained in the

di^idmd and put the figure thus obtained in the root.

YI. Cotnplete the trial divisor by adding to it:

1st. The part of the root previouslyfound X the last digit

put in the root X 30 and
2nd. The squar« of the last digit put in the root.

YII. Multiply the divisor thus completed by the digit last put
in the root ; siibtraci the product from the dividendf and to the

remainder bring down the next periodfor a new dividend.

YIII. Again multiply the square of the part of the root already

found by 300 for a new trial divisor^ find what digit to place

next in the root as in F, complete the divisor by making the two

aMiiions to the trial divisor described in Vlf multiply^ ^tract
and bring down as directed in VII^ and continue the procesi untU
all the periods are brought down.

\
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EzAMPLK.—What is the cube root of 429172932007?

OPB&ITIOV.

429172932007
848

7548 ^lU.

Ist trial divl8or= 7« X 800=
Ist increment = 7 X 5X30=
2nd •• = 5«=:

14700
1060
25

1st complete divisor = 16776

2nd trial divisor= 75* X 800^ 1687500
Ist increment= 76X4X30= 9000
2nd •• = 4«= 16

2nd complete divisor = 1696616

8itl trial divisor= 754> X300 =170554800
Ist inorement=764X8X30= 67860
2nd •• = 8«= 9

86172= 1st dividend.

78876= product of comp. div.

by 6.

7297932 = 2nd dividend.

6786064p=produot of comp. dhr.
by 4.

611868007 =8rd dividend.

8rd complete divisor =170622669 511868007 = product of oomp.
div. by S.

ExPLAKATioK.—After pointing off we find that the highestcubenumber
contained in the left hand period is 343, of which the cube root is 7. We
therefore place 7 in the root and subtract 343 flrom the first period. This
gives us a remainder of 86, to which we bring down the next period 172,

and thus obtain 86172 for a new dividend.
Next we take 7. the part of the root already found, square it and multiply

the 49 thus obtained by 300, this gives the first trial divisor 14700 which
we fltud will go into the dividend 86172 (awaking due allowance for the'

increase of the divisor) 5 times.
'

Next we complete the divisor by adding to it

1st, 7X6X30=1050, and 2ud, 53=26 which gives us

16775 for a complete divisor. This we multiply by 5. the digit last put in
the root, subtract the product 78875 fh)m the Ist dividend, and to the
remainder 7297 bring down the next period 932, &a. fto.

27. ExFLAKATioir AKD IbEASoir.—We have seen (Art. 17) that we mtgr
consider every number as consisting of its tens plus its units, or if a=4eiii
and &=:ainits, then

Number =a4-6; and
Number c}x}3ed^{a+b)9z=:a^+Sa*b-\-Zab*+b*,

Hence tlie cube of a number is equal to the cube of the

tens, plus three times the product of the tens squared

multiplied by the units, plus three times the product of

the tens multiplied by the square of the units, plus the

cube of the units.

Thus 69=(604-9): and
693=(604-»)'= 803+8X60«X9+8X60X9«+9«

= 21600+97200+14580+729
= SzsoOv.

28. XiCt it now be require<l to extract the cube root of 3JI8509.
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I. It li mMi(UlBft tbst the oabe of » tingle digit oan never oentaia more
than three digits ur less than one digit, and hence the cube root of a num-
ber (i. e., perfect cube) of one,two or three digits must be a number of one
digit. A^n the cube of a number consisting of two digits can never oon«
Uim move than six or less than four digits, and conversely the cube root of
a perfect cube consisting of four, five or six digits must oe a number of
two digits. Similarly the cube root of a perfect cube consisting of seven,
eight or nine digits must be a number of three digits, &o.

Hence, one digit in the root is equivalent to three digits in the

cube, and oonverselj three digits in the cube are equivalent to

one digit in the root, and therefore if we divide the given num-
ber into periods of three digits each, beginning at the decimal
point, the number of periods will indicate the number of digits

in the root.

II. The cube of the units can be found only in the period immediately
to the toft of the decimal point, since any unit cubed can give no digit of a
higher order than hundreds. Also the cube of the tens can be fouud only
in the second period to the left of the decimal point, since tens cubed can
give no digit of a hiriier order than hwndreda qf thoutands, or of a lower
ord^r than thouaanas, Similarhr the cube of the hundreds can be fbund
only in the third period to the left of the decimal point, &c.

Hence, counting from the decimal point towards the left, the
cube of the units can be found only in the first period, the cube
of the tens only in the second period, the cube of the hundreds
only in the third period, &c.

OPBBATIOir.

6« =86X800= 10800
6X9=54X80== 1620

9*=: 81

328609(69
216

112609.

12501 112609
py the idaoe of tens intheroot—which

\

in. Taking the number 828509 we divide it into periods, thus 328S09, and
•ince there are two periods in the cube there must be two digits in the

root. We thus learn that 888609 is
the cube of a certain number of tens
pltM a certain number of units. We
first then look for the digit in the place
of tens in the root. We know (II) that
the cube of the tens is contained in the
second period 828, ana the highestcube
contained in328 must evidentlybe the
cube of the highest digit that can occu-

ltwe are seeking. The highest cube
contained in 328 is 216. of which the cube root is 6. We then subtract 216
from 328 and to the remainder bring down 509, the next period, which
gives us 112509 for a new dividend.
lY. From the riven numberwe have only subtracted 216 (or if the ciphers

be afflxec^ 216000) the remainder, 112509 therefore consists (Art. 27) of three
times the product of the square of the tens by the units, plus three times
the product of the tens by the square of the units, plus the cube of the
units ; that is, 112509 consists of (6 tens)^x3Xa certwn number of iuiit8+
(6 tens) X 3 X (thM number <a units)* + (that number of units) > ; and
because we do not know as yet what the units' figure is,we use (6 tens)*X3
fbr a trial divisor.

But(6tens)«X3=(60)«X8=(6Xl0)«X8= 6«X10«X8=:6»X800; or
in other wordis. anynumber of tens squared, multiplied by 8% is equal to that
same number of units squared and multiplied by 300. Ueaoo we obtain
the constant multiplier 300.

y. 6* =86, and this multiplied by 300 gives us 10800. In asking how
often this is contained in 112609 we have to bear in mind that we must in-
creaae-the trial divisor by the two adcUtimis indi^Bated in the sbcth section
of the rule. Making aUowanoe for these additions, we find the vmiW
dgiir^ of the rpQt to be 9.
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TI. If we were to multiply the 10600 we have obtained as a trial divisor

by 9. the units' figure of the root, we should only get three times the pro-
duct of the square of the tens by the units : but we require also three tunes
the product of the tens by the square of the units and lastly the cube of
the units. Our complete divisor must therefore evidently consist of—

1st. Three times the square of tens.
2nd. Three times the tens multiplied by the units.
3rd. The square of the units ; or representing the tens by a and the units

by b, the divisor must= Sa* •\-9ab-\-b*, and this multiplied by 6,

the digit in the units' place will give
(3aS+8a5+&2)& =3aS&+3ad3+&3 =the dividend.

Now (6 tens) X S =(60) X 3=6 X 10 X 3= 6 X 30. i.e. the product of any
number of tens multiplied by 3 is equal to the product of that same num-
ber of units multiplied by 30.

Hence we obtain the constant multiplier 30.

The additions we make then are 6 X 30 X 9= 1620, and 0< = 81,«nd thus
we obtain the complete divisor 12S01= (60)< X 3 + 60 X 8 X 9+ 9*, and
multiplying tUs by 9, we get

{(60)« X 3+80 X 3X 9+ 9«}9=60« X 3 X 9+ 80 X 8 X 9» +9»=three

times the square of the tens multiplied by the units, plus three times the
tens multiplied by the square of the units, plus the cube of the units.

NoTB.—When there are more than two periods, the reasons are analogous,
since we never have to do with more than tens and units of the root at one
time ; Le.,when we are seeking the second digit of the root,we oalL^e first

cUgit tens and the second, units ; when we are seeking the third digit of the
root, we consider the first two as so many tens, and the third as units, ftc.

Tne reason for bringing down only one period at a time is similar to the
reason for the same step in the extraction of the square root (for whioh
see Art. 18, Example &j).

29. To extract the cube root of a decimal :

—

BULK.

I. Annex two ciphers^ if necessary^ in order to make the last

period complete.

II. Point off into periods of three places each, beginning at the

decimal pointf and extract the cube root as in whole nunibers. re-

membering that the number of decimal plaees isi the root vriu be

equal to the number of periods in the eube»

EXBBOISB 141.

1. What is the cube root of 62712728317?
2. Extract the cube root of 1953126.

Extract the cube root of 1076890626.
What is the cube root of -697864103?
What is the cube root of 102603-232 ?

Find the cube root of 179697-069288.

7. Find the cube root of 483*736625.

8. Find the cube root of -636056.

3.

4.

5.

6.

Ans. 3973.
Ans. 125.

Ans. 1026.

Ans, -887.

Ans. 46-8.

Ans. 66-42.

Ans. 7-86.

Ans. -86.

30. To extract the cube root of a mixed number or a
vulgar fraction :

—



312 CUBE EOOT. [SlOT. X.

RULl.

I. Reduce mixed numben to improper fractiofUj and compound
or complex fractions to simple onetf and the resulting fraction to

its lowest terms.

II. Extract the cube, root of both numerator and denominator

separatelyf if they have exact roots ; but if they have not both

exact rootSf reduce the fraction to its corresponding decimal by Art.

66, Sect. IV, and then <»xtract the root as in Art. 29.

Example 1.—What is the cube root of 3| 7

OFBBATIOir.

BzAMPLB 2.—^Extract the cube root of 17^.

OFBBATIOir.

17i= 17'126, and ^17-126= 2'5'77, nearly.

' EXIBOISB 142.

1. Extract the cube root of ^.
2. Extract the cube root of ^,
3. Extract the cube root of \ of 2\.

4. Extract the cube root of 28|.

5. Extract the cube root of 32^.

31. In extracting the cube root of a number in any
scale, other than the decimal, we proceed in the same man-
ner, pointing off into periods of three figures each, finding

a trial divisor and afterwards completing it as in the pre-

ceding examples.
Ifoi^E.^In all scales having a radix higher thtoi 3, the constant multi-

pliers aihe 300 and 30 ; but t^ In the binary and ternary scale we cannot
use a cUfflt so higth as 8, these multipliers become irespectively 1100 and 110
for the binary seale, and 1000 and 100 for the ternary scale.

Example 3.—Extract the cube root of 613412*132 septenary.

OFBBATIOK.

I

Ans. '4721.

Ans. '5609.

Atis. -941.

Ans. 3*063.

Ans. 3*198.

\

6» =61X800= 21800
6X80=240X5= 1660

6«= 34

66' = 6804 X 800
660S =680400 X 800
660X80= 26100X4

4«

23224

: 2621600
262160000

143400
22

OKAOnoJAA

613412*182 ( 6e'04
4m

164412

162466

1628*132
1623*132000

1 JA^.AnAnn*

220*201846

I.



Abts. 81-82.]

I

OUBE BOOT.

BZBBOISI 143.

313

1. ExprMs one million in the senary scale and then extract
its cube root. Jiru. 244.

2. Extract the cube root of 6131271 octenary. Ans. 165*32.

3. Extract the cube root of 10221012-102 ternary.

Jns. 112012.
4. Extract the cube root of teteet in the duodenary scale trne

to two places to the right of the separating point.

jSub. e*!'t2.

5. Extract the cube root of 421030*4412 quinary true to two
places to the right of the separating point, jim. 44*004.

33. Since many teachers prefer Homer's method of extracting the cube
root to the common method, we shall give it here. Upon doseqr examin-
ing it the student will find that the reasons for the several steps of the
process are identical with those given in Arts. 27 and 28. The constant
multipliers 300 and SO are still used, but in a disguised form.

BULL

I. Point off as in the common method.

II. lind the greatest cid)e in the first period on the left hand
;

place its rooty on the right of the number for the first figure of the

root, and also in col. I. on the left of the number. Then multi-

plying this figure into itself set the product for the first term in

col. II. ; and multiplying this term by the same figure again, sub'

tract this product from the period, and to the remainder bring

d&wn the next periodfor a dividend.

III. .Adding the figure placed in the root to the first term in col.

I., multiply the sum by the same figure, add the product to the

first term in col. II., and to this sum annex two ciphers, for a di~

visor ; also add the figure of the root to the second term of col. L

IV. Find how many times the divisor is contained in the divi-

dend, and pUice the result in the root, and also on the right of the

third term of col. I. Next multiply the third term thus increased

by the figure last placed in the root, and add the product to the

divOor ; then multiply this sum by the same figure, and subtract

the product from the dividend. To the remainder bring down the

next periodfor a new dividend.

Y. Find a new divisor in the same manner that the last divisor

wasfound, then divide, 8fc., as before ; thus continue the operation

till the root of all the periods is found. •

ExAMPLi.—^What

decimal places.

is the cube rnot "f 78314*6* true W TV V
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^
opuukvxoir.

Col. I,

littenn4
Ool. II. 7^4*606

(

16X4 = 64

tod - 7 ' 4800. lit divisor ) 14314

8rd " 128 8044X2 — 10088

4th "K4 629200, 8d divisor ) 4286600

6tli *'iae7 688069X7 = 3766488

Oth **m4 64698700, 8d diyisor)4601l7000

7th *• 18818 84801844X8 ^ 438409968

BxpiAirATZoir.—The oube root of the greatest cube in 78 is 4 which is

pUuied in the root »nd also in column I, then multiplying this 4 by itself

gives US 10 which is the let term in column II, and again multiplying this
16 by 4 gives na 64, the number which we are to subtract fhun the first

period^.
Subtraotinff and bringing down the next period 814 we get 14314 Hbr the

next dividend.
Now adding 4, the figure placed in the root,'.to4the 1st term in col. I.

gives us 8. the 8nd term in col. I, multiplying this 8 by the 4, i. e., the figure
in the root, gives us 88 which we add to the Ist t^m of col. II,and afiOz

two ciphers. We thus obtain 4800 the second term of col, II, which is our

W« then find that 4800 goes 8 times in the dividend. This 8 we place in
the root and also to the right of the sumlof tl^e Ist and 8nd term^ of ool. I.

TUB 1st and 8nd terms of col. I, added together make 18 and the 8<of the
root aflSxed maliM 122, the third term of ool. I. Then we multiply this 128
Iht 8r the last dil^t put in the root, this gives us 844 which we add to 4800,
the seoond term of col. II. and thus obtain 6044i the 8rd term. Lastly
tnis third term multiplied by 8. gives us the number to subtract. Ac.
NoTB.~For examples in this method work any of the prececung qnes*

tions.

APPLIOATION OF THB CUBE ROOT.

^ 83. Princ^ki Ji»aumed.~^I. Spheres are to one another at the

cuhes of their diameters:

IL Cubes and all other regular solids are to one another as the

cubes cfth&vr like dimensions.

BZKBOISI 144.

1.

2.

If a cftnnon ball 3 inches in diameter weighs 8 lbs., what
will be the weight of a ball of the same metal 4 inches in

diameter? 3^ : 4^ : : 8 lbs. : Jins. = 18if lbs.

If a ball 3 inches in diameter weighs 4 lbs., what will be the

weight of a ball that is 6 inches in diameter ? Jlns. 32 lbs.

3. If a globe of gold one inch ih diameter be worth $120, what
is the raltie of a globe 3| inches in diameter?^ Jfn». $5145.

4. If the weight of a well proportioned man, 6 feet 10 inches in

height be 180 pounds, what must have been the weight of

GoHath of Gfttli. nrbn "WAa lO feet 4^ isches in height?'rrr-r-f.

"
jW.^t'
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5. A person has a cabe of e. whose sides are 973 ft. long ; he
wishes to take out of the same 5 cubes whose sides are 46
feet, 62 feet, 30 feet, 80 feet, and 20 feet He re<iaires to
know the length of the side of the cabe that can be formed
out of the remaining clay. jins. 972*69 ft.

6. What is the side of a cube which will contain as much as a
chest 8 feet 3 inches long, 3 fbet wide, and 2 feet 1 inches
deep r Jns. 47*9843 inches.

7. Four ladies purchased a ball of exceeding fine thread, 3 in.
* in diameter. What portion of the diameter must each wind
off so as to share ofP the thread equally?

Jns. 1st lady must wind off '27432 inches.

2nd « " -34468 "
3rd " « -49122 "
4th " «« 18898ft «

XoTi.--This queatlou is aolred by amethod aindlar to tbaib adopted in
Examine 13,lBxSroise ;46.

EXTRAOTIOX QF THE ROOTS OF HiaHBR OBDBBS.

84. When the index of the root is a power of 2 or. 3, or

a multiple of any power of 2 by any power of 3—

BUIil.

Resolve the given index into its primefactors.
Extract the root denoted by one of these factors^ then of this rootf

extract the root denoted by another factor^ and so on till all the

prime factors be used.

Thus, for the4th root extractthe square root of the square root,

for the 6th root extract the cube root of the sqiiare root,

for the 8th root extract the square root of the sq^uure root of the
square root,

for the isth root extiraot the cube- root of the aquate root of the
square root,

for wd ISth root extrmat the square root fourtimes,
for the 18th root extract the cube root of the evbe root of the

square root, Ac., fto.

ExiBCiBB 146.

1. What is the fburth root of 19987173376?
2. What is the sixth root of 308916776 7

3. Extract the ninth root of 40363607.

Extract the eighteenth root of 387420489.•t.

Ot Il^traot the tw^nt^-seyenth root of ;342l7728r

Jins. 376.

jlns. 26.

Jns. 7.

•Ans, 3.

jins^ 3f
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LOGARITHMS.

86. The Logarithm of a number is the index of the

power to which it is necessary to raise a given root or

bcuCf in order to produce the given number.

86. The Base of a system of logarithms is the Jixed

nwiiber to which all the logarithms of that system belong

as indices.

ThuB 10* = 1000 ; here 8 is called the logarithm of 1000, to the base 10.

Bo also ift =S2i here S is called the logarithm of S2, to the base 2, Ac, Ae.

87. A System of Logarithms is a collection of the

logarithms of a series of numbers corresponding to the

same base.

Any number whatever may betaken as the base of the system ; but it is

obvious that some numb;>r8 are much more convenient than others.

88. Two system of logarithms have been constructed

and tables calculated with great care. They are,

—

1st. The Common System or Briggean System, whose

base is 10.

2nd. Napierian System, whose base is 2*71828.

The Napierian System was invented by Baron Napier, and the
"thi

iliw
bMe, 2'713:V was adopted chiefly because the logarithms having that base
are more simply expressed and more easily calculated than any other. It

has hence been called the Natural Sygtem of Logarithms. These logarithms
were also formerly called Hyperhom l<^^thms, fh>m certain relations
found to exist between them and the asymptotic spaces of the hyperbola,
and which were erroneously believed to be peculiar to them.
The Common System was shortly afterwards invented by Briggs and

adopted by Baron Napier, and is the system now universally employed for

the purposes of calculation.

89. The Characteristic of a logarithm is the part which

stands to the left of the decimal point.

40. The Mantissa (handful) is that part of- the logar-

ithm which stands to the right of the decimal point.

41. Since 10 is the base of the common system of

logarithms and at the same time the radix of our system of

notation, we have

—

100000
10000
1000
100
10
.1
1

•AAI

•090*

10«;
10*;
10|l
10?;
lOj;
10°;
10-1;

3A-3 !

10-*;

whence
whence
whence
whence
whence
whence
whence
whence
whence
Wheuce

log. 100000 — 5
log. 10000 = 4
log. 1000 = 8
log. 100 = 2
log. 10 = 1
log. 1 =
log. •1 :^ -1
log. •01 = -2
1a£P •ftft'S

^-^ -it

log. •oooi
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4S* From this it app«uri that the logarithni of
and 10 will be more than and lew than l ; i. e., wil • .Iractio « * <

mal ; so also the logajrithm of any numberbetween i 1 lOft wtii ik* fr«ater
than 1 and lets than 2 : i. 9.. will be 1 and a motion. n^inm • «o mso the
logarithm of any numoer between 100 and 1000 will uc 2 aud a <oimaI, &c.

Henoe, the oharacteristic of any number containing dig-

its to the left of the decimal point is positive and nume-
rically one less than the number of such digits.

Thus, the characteristic of ^^842 is 8 ; of 07826 it is 2 ; of 818426780 it is 8 {

of S'00420 it is ; of 26789'42678e it is 4, Ac.
48* It also appears, ftrom Art. 41, that the logarithm of every number

between I and 1 will be less than and greater than—1 ; that is, it will be
equal to—1. plus some decimal : the logarithm of every number between '1

and '01 will he less than —1 and greater than —2 ; or, in other words, will
be —2phu some decimal; so also the logarithm of every number between
'01 and '001 will be—8 plus some decimal, Ao., &c.

Hence, the characteristic of the logarithm of a decimal

is negative and numerically one greater than the number of

Os which come between the decimal point and the first

significant figure.

Thus, the characteristic of the logarithm of '000001 is*?; the charaoteristlo

of the logarithm of '00000000002847 is 11 1 the characteristic of the logarithm

of '00027892684S is 4^^., &c.

NoTi.-*-7%e negative ngn afects only the char(icteristic<^-4he

imniUna w decimal portion of a logarithm tit always posittve. To
indicate this it is customary to write the negative sign over the

characttristiCf as in the abote examples^ and not before it.

EXBROISI 146.

What are the characteristics of the logarithms of the following

numbers t

1. 123, 9126'4, 81234'56T, 9126T8'9612456Y, 23'912342.

Ms. 2, 3j 4, 0, and 1.

2. '02lf '002134, '000000698, '8126714, -0000000002134. .

Jns. 2, 3, 7, 1, and 10^

3. I'lllllll, llllll'll, 1000000000, '000000002162,2* 12'78;

Ms. 0, 5, 9, 9, 0, and 1.

44. Since (Art. 11), to divide one power of a number by another power
of the same We subtract the index of the divisor fk'om the index of the di-
vidend, and since common logarithms are indices to the base 10, let us take
the number 4/7280 and successively dividing it by 10, examine the results.

Numbers^ Logarithms.
47280 i;.....;.... ;. = 4*674677

4728 8'674677
472'8 = 2-674677

4ff*28 ; ;;. = 1*674677*

4-728 ;...; =£674677
'4728 „.., i = l'«74«77

•owaa i ='?67467r

*(K)*?28 =:?'e7*l77
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From this illufitration it is evident that,

—

let. The characteristio of the logarithm of a number is

dependent wholly upon the position of the decimal point in

that number, and is not at all aflfeoted by the sequence of

the digits that compose that number ; and
2nd. The Mantissa or decimal part of the logarithm of

a number is dependent wholly upon the sequence of the

di^ts that compose that number, and is not at all affected

by the position of the decimal point.

NoTit—It ia only common logftrithms (i. e., thoee having 10 for their
bite) tket poeMBs the importent property of having the eame mantiiea for

the lame figure, whether integreior decimal, or both, and it wai this pro-
perty that indueed Brign to adoptihat base in profln^uce to the Napioian
OMe.t*718M<
"44. Since the characteristic of the logarithm of any number doe* not
depend upon the value of the digits composing that number, and is so
easily found by attention to the rules found in Arts. 42, 49, it is customary
to oattlt it altogether In logarithnrio hables, and merely give the mantissa.

Bxl

The anneied tablee contain the logarithms of all numberstnm 1 to 10000
oaloulated to 6 decimal places. When greater acouraqy ia required, tables
calculated to a greater number of places are used. By means of the pro-
portionalparts and diCTerenee given in the tables, the logarithm oorres-
ponding to all numbers whatever, may be found with sufficient aoouraoy
for all praotieal purpoaee.

46. To find the logarithm of any number not greater

than 100 :—
KUtl.

Find on tht fint page of the table of logarithm$i the given num^
ber in the column marked No.^ and directly opposite to itf-in the

column marked log,^ will befound the logarithm.

BxAHPU 1.—What is the logarithm of 4t ? Jins. 1-672098.

NOTB.—By nylng tAiat 1*072096 is the logarithm of 47. we simply mean
tlu^ the base 10, raised to the power 1*072008, is equal to 47, or briefly

BxIlUPls 2.-^Whftt is the logarithm of 03 ? jins. 1*968483.

47. To find the logarithm of any number consisting

of not more than four digits :'-^

RttLB.

Pindf in the column marked Nf the first tkree digits of the given

number.
Thtn the mantissa wUl be found in the intersection of the hori^

tontal line contamia^ these three digits and the vertical column at

the head ofwhiehMands theJhurth digit.

To this mantissa oHach thu characteristic tU found bjf the rules

ihJirts,6iA2.4g,

roqt
there!
audti
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BziMFLi 1.—Wbat li the logurfthm of t988T

Looking in the column marked N, we find the flnt three dlglta 7W,
on paffeSM in the fourth horiiontal dlriaion, oountinii firom the top of thn
pace and in the last line but one of that division. Carrying the eye alons
this horiiontal line till we oome to the vertical column, at the head or
which stands the remaining digit, 8, we obtain for the mantissa of the
required logarithm 'iM)2166. to which we prefli the charaoteristlo S (iilnoe

there are four digits to the left of the dfwimal point in the given number),
and thus obtain the required logarithm 8'9081M.

BxAMPLi 2.—What is the logarithm of -0000001234?

The flr^ three digits, via i Its, are found in the fourth line of the third

horiaontal division on page 882, and at the intersection of this line with the

column headed ^ is found '091815. To this we attach the characteristic 7,

(since there are «to Os, between the decimal point and the first significant

figure) and thus obtain the required logarithm, 7*001315.

ExiBOisl 147.

1. What are the logarithms of 6794, 57-94, 6794000, andj00067947

Jint. 3-762978, 1-762978, 6-762978, and 4-762978.

2; What are the logarithms of 1-169, 11690, and jt^^^^f
Ant. 0-067816, 4*067816, and 3-067816.

3. What are the logs, of -734,^7340000000, and -00000000734?

Ant. 1*866694, 9*866696, and 9*866696.

4. What are the logarithms of 978-4, 9-784, 978400, and -9784?

Jlns. 2-990616) 0-990616, 6-990616, and 1-990616.

48. To find the logarithm of a number containing more
than four digits t

—

RULI.

I^ntST MiTHOD.

—

Wind the mantista correa/pondiiig to the loga-

rithm of the first four digits by the last rule. Subtract this man»
tissa/rom the next follomng mantissa in the tables. MuMply
the difference thus obtained by the remaining digits of the given

number
f
and cut offfrom the product as many digits as there were

in the multiplier {but at the same tima adding unity \fth4 highest

cut off be not less than 6).

Add the number thus obtained to the manHssa of the logarithm

corresponding to the firstfour digits^ and tlie reaidt will be the man-
tissa of the given number.

Lastly
J
attach the characteristic to this mantissa.

BzAMPLB 1.—What is the logarithm of 63803*2 ?

OFBSATIOV.
The mantissa of the logarithm of 6880 (the first four digits) ii <fS#m

and the next following mantissa is -780893.

When finom -780888

Subtract '780788 ^

Dinerenoe 81 ; and Slxsa (remaining digits of given numbef)
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= 2502. from which we out off ^too dieitB, since we multiplied by a number
oftwo digits, and since the highest digit out off is not less than 6, we add
unity to the part retained, which gives us 26.

Then mantissa of logarithm of first four digits *730782

Add 26

Mantissa of logarithm of given number '730808

To whioh attach the characteristic 4 and required logarithm= 4'730808.

NoTB.—Except at the beginning of the tables, where the mantissas
increase rapidlv in magnitude, the difference may be taken from the right
hand column, (headed D) and opposite the first three digits of the given
number, where the mean difference of the mantissas in that line will be
found.

ExiJCPLB 2.—What ia the logarithm of 832-1 1242 ?
*^^

OPBBiiTIOir.

Manti88aoflogarithmof8321..... ^ '920176
Difference from column D= 62; and 62X7242 ::=: 376684 from which

we out off four digits and add 88

•920214
To which we attach the characteristic 2 and required logarithm =3*920214
49* The difference giVen in the column headed D in the tables, fs that

due to an increment of one unit in the fourth figure of natural number, thus
Logarithm of 5738 8'76S761
L<«arithm of 673d 3'768838

Diflerenoe of natural numbers =1; difference of logarithms »: 75

And since it is shown in common works on Algebra that, with small
increments in the natural numbers the logarithms corresponding to them
increase in arithmetical progression, in order to find the logarithm of any
number between those given above, we consider that the increment ofthe
logarithm to be added to 3758761, bears the same proportion to 76 (the
increment for 1), that the increment of the natural number does to 1.

For ezample.^Let it be required to find the logarithm of 6738'47.
Here the increment of the given number being '47, we form the proportion

1 : '47 1 : 75 : '47X75 =c 36'26. the increment to be added to 3 '758761, and this
addition having been made, we get 3'758796 for the logarithm of 6738'47.

Similarly, if the increment of the natural number had been '047 or '0047,

the corresponding increment of the log. would have been 3'625 or '3526.

These illustrations sufficiently explain the reasons of the last rule.

60. Taking the samenumber as in the Uust article and dividing the differ-

ence 75 by 10, we obtain 7'6 the difference corresponding to an increase of
0H9 unit in thefifth place of the natural number t the double of this, or 16
for two units, the treble or 22'6 for the three units, and so on ; and each of
the numbers thus obtained will be the increment of the Icgarithm corres*
ponding to an increase of that number of units in the Jy^h place of the
natural number. The increments thus obtained, and corresponaing to each
of the nine dints, are inserted in the left hand column of the tables,
headed P. P. (Proportional Parts.)

61 • The numbers in the column headed P.P., as aiready explained, are
the increments in the logarithm . for an increase in therafl^/ii place of the
natural numbers. They express also the increments for the digits in the
tiwth. seventh, eighth, ninth, &c., places of the natural number, when they
are divided by 10, 100, lOOO, &o.i as the case may be.

62. Hence to find the logarithm of any number oou*

taining more than four digits :

—
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SiOOMD Mktjbod.—-Hnct the mantUsa of the logarithm corret"

pondiaig to the fintfour digits of the given number.
Find in the same horizontal division as that in which the mantissa

isfoundf the proportumat part in the column headed P. P., corres'

ponding td the di^t in the fifth plate of the given nuinber, and set

it down beneath the part of the mantissa already found^ sO that their

right hand digUs maybe in the same vertical line. Find the P. P,
corresponding to the digit in the sixth place of the given ntini6er,

and set it down so that its r^ht hand figure may be one place to the

right of th£ last. Find the P. P. corresponding to the digit in the

seventh place of the given number and set it down one place to the

right of the last^ and so on tUl all the digits of the given nun^er
be used.

Jldd. the part of the inaniissa already found^ and the P. Ps. as

written^ together^ and reject from the result all but the first six

digits ti) tluleftf ac(dim one to the last retained^ ^.the highest of
the rejected digits be not less than H^-the result wdl be the mantissa

of the logarithm of given number.

Lastlyf attach the proper characteristic to this mantissa^ and the

result will be the required logarithm.

txJM?h9 1.—What is the logarithm of 8372-468 ?

OPBBiiTIOir.

Mantissa of logarithm of 8372 =
P. P. corresponding to '4 =
P. P. « ^ to 06 =
P.P. •• to '008 =

'922889
21
31
42

Sum:=s -922868] 62

Therfore required mantissa
=

'922864 and required log.= 3'922864,

B^AiiPLB 2.—What is the logarithm of 403567

1

OPBSilTIOir,

Mantissa of logarithm of 403600 ='6u56«4
'P. P.corresponditogfto 60= 64
P. P.

^ *-to 76

Bum =-6069166
Therefore required logarithm is 6-606916.

ExiBOlBH 148.

FIND THB IiOQARITBMB OF THE FOLLOWING NDMBBBS BT THB FIBST
<i\ih ilBtHOIH-OBtAitMINa TOE DIFFBBBNOBB BY SUBTBAOTJION.

1. What are the logarithms corresponding to 81932l7,J73-9246,

and -843742 7 Jlns. 6-913466, 1-868789, and 1-926210.

2. Find the logarithms corresponding to -000234664 and

'OOiOOYOiS. yfjw. 4-370261 ai^d 3-003P36.

V
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I

U

VBINO TBI TABULAB DlfFIRlHOIB.

3. Find the logarithms corresponding to 52*376 and 129'4'76.

Jiru, 1-719133 and 2-112189.

UBUre TBI PROPORTIONAL PARTS.

4. Find the logarithms corresponding to -000471398 and
9136712.

__
jSns. 4-673387 and 6-960790.

6. Find the logarithms corresponding to 4-23429 and 763-12987,

jins. 0-626780 and 2-882598,

63. To find the logarithm of a vulgar fraction :

—

BULL

Subtract th9 logarithm of the denomintaor from the logarithm

of the numerator,

64. To find the logarithm of a mixed number :

—

RULB. \

Either reduce the mixed number to afraction and proceed as in

Art. 53, Of reduce the fractional part to a decimal^ attach it to the

whole number and proceed as in Arts, 48-52.

66. To find the natural number corresponding to any
giyen logarithm :

—

RULB.

First Mbthod.—Jlini that logarithm in the table which is next

lower than the given one^ and the four digits corresponding to U
will be the firstfour digits of the required number.

II. Subtract this logarithm from the given hgarithmj to the

remainder annex on« cipher and divide by the tabular difference

corresponding to the four digits already obtained^ the quotient will

be the fifth digit.

III. To the remainder attach another cipher and again divide

by the tabular difference^ the quotient will be the sixth digitf and
thus proceed till a sufficient number of digits has been obtained.

lY. J%e characteristic of the logarithm shows where to place the

decimal point.

NoTB.—The number cannot be carried with accuracy to more places
than the logarithm htm decimal places. (See Art. 66)

ExAMPLB 1.—Find the number corresponding to the logarithm
4-923267.

OPBBATIOK.
Given 1<log.

tabl

-923267

Kext lower in tables, 'e28244=log. of 8880.

Differences: 2S Tabular diffiBranmi=Rt.

Then 88000 -{- 62 gives Mfl for digits in 6th, dth, and 7t;h piacoi^
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Henoe the digiti of the natural number are 8880441 ; and iluoe the diar-
aoterifltio ia4ti.«. one less than the number of die^ta to the left of the
decimal point, the required number is 88804'48.

Skoond Mithod.-—fVnd the firtt four digit» of the requind
number and tUto the difference between the given logarithm and
the next lower in the table as in the last rule.

II. Find in the earns horizontal division of the table the highest

P, P. that does not exceed this difference. Opposite to it in the
column headed N. wUl befound the digit of the fifth place.

III. Subtract this P. P. from the difference^ to the remainder
annex one cipher and find the highest P. P. not exceeding the

number thus formed, Ojqtosite to it in column iV. will be found
the sixth digit,

W, Continue this process by the addition of ciphers tiU th9

required number of digits be found,

ExAMPLi 2.—Find the natural number corresponding to the
logarithm 3*563269.

OFBBATlOir.

Given loff. '6688B0

Next lower in table '658156 ss log. of 8674

DifTerence:
Highest P. P. not greater than 104=

Highest P. P. not greater than 60=

Highest P. P. not greater than 110 :

104 [place.
98 correeponds to 8 fixr fijth

60 [place.
49 corresponds to 4 in sixth— [place.

110 corresponds to 9 in sevewth
110

Therefore digits of required number are 8674849 : and since the clyuraoter^'

istiois 8, there must be four digits to the left of the decboal point.
Hence required number is 8674*849.-

EziBCisl 149.

BT riRST uthod;.

1. Find the natural numbers corresponding to the logarithms

4-137139, 0*718134 andT-636421.

Ans. 13713*227, 6*226578 and *0004319376.

2. Of what numbers are 2*921686 and ^~922165 the logarithms?
Ans. 836 and *8369211.

BT SIOOND KITHOD.

3. Of what numbers are 5*407968, 7*408386 and 3*416369 the

logarithms? Aru, 266839*4, 26608688 and -0026083.

4. What are the natural numbers corresponding to the loga^

rithms 4-877777 and 0*656666?
Ans, 76470*6168 and 3-6838,
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^ow the roy value of thin Iqgifima V OP^MeA fo>fRMter numter fff

places migh1( be anything between 4-%t6ea85 aMri'2SMMS.^ mfijit there-
Aire 4iiV^«rom thagiydri IdfiliEurithiti by Vdry he«^OtOUOOM^hleh is there-
fore the extreme Uimt of the ernir ^ttji^h^ to tfwles of six pM^b i i* 4t way
difference less than 'OOOOOM might OMurwithQ^t prpdi^oiog apy oha^ in
the logarithm as given in thettaie/^

r
,

r r^t rr*

If6w it irdta^oitrated in W<)ifcs trM^og of fihe ^)^ry 9f lonrl^hms
Vw^^tjl^ of i^ui^b^ra. t^hioh difiSer ojoly

nrsl^lQ diyld ,

oomw.oil vystdm of lofMthmsis'
lott of the syslieQ^yidra tor the i

an4 ifwe let f» Mprfasept the sm^lkir number, the <li;fferon(oeh^weeH th«t

iogrithms of «* and pf Hrl is lefsthan 'i84«H^. '
^ ^ ^^

^ NOW we have shown that the differenoe between the trqe logarithm and
thatjjiviBiiin the table to six plteea, mi^ be nearly ci«M4<>0;'(|||QiQpO<H^^w^

is therefore less than *484294IH-w, or n is less than ^^^^ Butt^^Q^
Tsz 868689. That is. unless the numberwhoselogarithm iii MVen 6e lMB<thim
868S89 its value cannot be found msiinitely be^d'theAnitJIw'icyi^ta. but
if it be.lesg th|ui 868689, thep the first six ngui^ fouj^d trqm the tab}^ \(wiU

Av

If tables of seven or eight places are used, the remit vtn ^4filSffiA^ on
to seven or eight places, if the |iwK^|;ier ]^ less than 868689 or ifthe man-
tissa be less than '9378: but if greatisr.then the result can be relied oil only
to one less number of figures than the decimals of the logsoithm. \

LPOABITHMIO AfilTmSTIO.

C7. .Tl^e jiritJmeticcU Complement of a logai^Uim is the

jSBiaainder oibtamed by subtracting the logantbn^om 10.

Thus the arithmetical complement of 2*718426 is10—2*718426 =7'286674.

StZSBOISB 160.

1. Find the arithmetical complements of 5*631642 a^4 0*71.4000*

,4m. 4*368368 and 9*286000.

3. Find the arithmetical comj»lements of 3*123466 and' 7*213149.

' ^ -*n». 12*876644 and 16**786861.

3. Find the arithmetical complementB of 6*124357 andT*o608B7.
^tfiM. 3-876643 and 11*999163.

«8. To J)pL|dtiply two or more numbers together by
means of logarithms :

—

auu.
1. JSddthew logantknu and ike mn vnll be the logarWm of

KOTB 1.—For reason see Ait.10.

'^9^^riSai0im»mbis^eiamAaM are all worked bj the difference, imd
not bj the proportional paiti:

--WrH*r-'^
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BxAMPLB.—Mnltiply 6631 by 47.

mmhog^AXim ofW^ = 8|76^

6*488690 =3 logtrithnl Of 9648A9
1 1

94=

EZIBOISB 151.

: 61, 22, and 65 together.1.

2. Multiply 6i; 734, aiid 6 together.
3. Multiply together 36-86, 2 1046, -8372 and -00294.

87

^iM.M466T

jiUi 672^.

4. Multiply -60008704 by -86359.
Jim, -186761.

Jim. -0«(^b75e86.

69. To divide numbers by means oftheir logarithms :—
'^'»

t. Subtrwst the IbgdHihm of tUe divisor from the hgar^km of
the dividend: the remU voUl be the logarithm of the reqiiired^

quotient.

II. Find the natural number correspohSHi^ to thi$.

NoTa.—For reason see Art. 11.

SzAMPLi l.—Diride 6732-7 by 478.

Logarithm of m»1 == 3-aBS18»
Logarithm of 4178 ztiWm

Differenoe= 1-14^761

1*148603= logarithm of 14*0800

ite^

EzAKPLB 2.—.Diride *0^tjh^4'by -06078693.

QPBBAtibil'.

libgfirithmof •036684= 78882(11

iib^^thm of -0007869^^ f^gii^^

8r

^n«.'14-0861

Difference= 1*667907

81 =
iiM. 40-6487

pffl inhmabr i^rr<u;^irA^ hguficM of trfedwuifrf tie

fr<m the characterietiCf wiU be the logarithm of the quotient.

•"Vfya:^
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Thui, in the laat eiample the arithmetioal complement of 4*896884 is

18'1046ie, and this added tol'SesSQl gives 11*687907,and subtraotins 10 from
tills oharaoteriatio, gives us 1*687907. the same as obtained by the other
method.

NOTB.—This method of using the arithmetical complement is very oon^
venieut when we have to divide one number by the product of several

<^fchen>

BnBOisi 152.

1. Divide 6-734 by -0009278. w4n«. 726-8033.

2. Divide 437-89 by 62-735. ^Ans. 6*98.

^3. Divide 93-217 by -0007132. Jim. 130702-4.

4. Divide 9836267 by the product of 23, 189 and 2-748.

Jru. 823-339.

61. To raise a quantity to any power by means of

logarithms:

—

'

,
BULK. *

I. Multiply the logarithm of the given number by the index of
Vie required powers the result ivUl be the logarithm of the required

power,

II. lind the natural number corresponding to this logarithm.

Note.—"For reason see Art. 12.

EzAicpLi 1.—Find the 10th pow«r of 2.

ora&A.Tioir.
Logarithm of 2 = 0*301080.

0-801030 X 10— 3-010300 == logarithm of 1024. Ans,

EzAMPLi 2.—Find the 7th power of 2-71.

OFBBATIOK.
Logarithm of 2*71= 0-432989.
Then 0-432989 X 7= 8*080783= logarithm of 1073-46. Ans.

NoTB.—In order to obtain the correct result when the characteristic
happens to be negative, it must be recollected that the, mantissa is always
positive.

EZBROISB 163.

1. What is the 6th power of 5 ?

2. What is the 6th power of 1-073 ?

3. What is the 4th power of -0279?
4. What is the 11th power of 1-1117

jins, 3125.

jins. 1-6261.

\ins. -00000060592.

Jins, 3-1831.

62. To extract any root of a given number by means
of logarithms:

—

V

BULB.

I. Find the logarithm of the given number and divide it by the

index of the rehired root^ the resuU wHl be the logarithn^ 6f the

root.

VT'-^^'W'SRt?'^''*^' ''^'P*'p'^ SS'^.'aJBSBSISSSSiE.'rCISSSiSSESIs wmfW
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II. Find the natural number corretponding to thit logarithm.

NoTB.—For reason ne Art. 16.

ExAHPLB.—What is the cube root of 12346 ?

OPBBiiTIOK.
Logarithm of 1284B= 4'091401.
Then 4091491 -f- 8= 1'868880= logarithm of 2811169. An».

'

63. To extract any root when the characteristic of the
logarithm of the given number is native :

—

BULB.

I. ^f the characterUtic is exactly divisible by the divieorf divide
in the ordinary toay, but make the characteristic of the quotient
negative.

II. If the negative characteristic is not exactly divisible add
what toill make it «o, both to it and to the decimal part of the

logdrithm. Vien proceed with the division.

ExAKPLB 22.—Extract the fourth root of -0076642.

OFEBATIOir.

Ix^rithm of -0076642= 3'883899.

Ndnr since 8 is not exactly divisible by 4 we aid—1 to the oharaoteristic

and 4- 1 to the mantissa which gives us 4+ l'8<i8899 and this is evidently :=

3-888$9.

Thrnl + 1-888899 -r 4= 1-4709747= logarithm of -296784. Ans.
'

EXBROIBB 154.

1. Extract the Tth root of 913426000. Jns. 19-0688.

2, Bxtract the 11th toot of 1-61342. wtfn«. 1-04444.

Extract the 5th root of -000007139. Jins. -0934817.

Extract the 7th root of -C02147. Ms. -41575.

64. When the logarithms of two or more prime num-
^rs are given, the logarithm of any multiples of these

factors by each other can be easily obtained by attention

to thci foregoing rules.

Thus if the logarithm of 2 and 8 be given .-—

1st. We can obtain the logarithm of any power of 2 or 3 by Art. 61, and
any root of 2 or 3 by Art. 62.

2nd. We know the logarithm of 10 to be 1, and hence we can obtaJn the

logarithm of 6 since 10 -;- 2= 6 afid also of 3'*3 since 10 -r- 3= 3'3, hen(Se we
can also obtain the logarithm of any power or root of 5 or 3*8.

8rd. By Arts. 68, 69, we can obtain the logarithm of any power or root of

2, 8i 6 and 3*3 multiplied by any power or root of 2, 3, 6 or 3*3.

EicAMPLi 27.—Given the logarithm of 2 = 0-301030 and the

logarithm of 3 = 0-47712 1. Find the logarithms of 600, ;S4, 54,

120, 76000, 161, i, and 13-6.

iwi

^^S^SSji-.!^ |PH|p^^$^jitfig^^A^-^r'w-'oi^fif^ ¥- "t5 Hiui|NP$|iil'iit|piiiR^Mlii^ti|;fr^
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OPBSATION.

Since S=10-r2 the logarithm of 6== log. 10—log. 8:^1~0'8010SO= 0*096970.

Then logarithm of 600 =s 2*606970.

24=8 X 3= 23 X 3 .-.log. 24= (log. 2) X 3 + (log. 8.)
log^. 8=0*301030 X 3:=0*903Q90
log. 3= '477121

, Sum=l*380211=log.24

64=27 X 2=3» X 2 .*. log. 64= (iog.8) X 8+ (log. 2.)

log. 8= 0*477121 X 8= 1*481368

log. 2= 0*801080

Sum=l*782898=log. W.
120=4 X 8 X 10=2« X 3 X 10 .. Iog.l20= (log.2) X 2+ (log.S)+Oog. 10.)

log. 2= 0*301080X2 =0-602060
log. 3= 0*477121

log. 10= 1

Sum= 2*079i81= log. lifli.

78000= 26 X8X 1000= 62 X 8X1000 .*. log. 76000= (log.8) X2+ (lo«8)
+ (log. 1000.) . 1

log. 6= 0*698970 X 2= 1*897940 ,t.

log. 8= 0*^7121
log. 1000= 3

Sum =4*875061= log. 7i

lel= 8*3 X 6 .*. logarithm of lol = (log. 3*8) + (log. 6.)

Since 10-r8=8'8, log. 3*3=log. 10—log. 8=1—0*477121=0*522879
logMTithm 6= 0*698970

Sum =l*22l849=log.

i =s '6 .'. Iqr changing only the pharaoteristio =s 1*696970 =: logarithm \.

18*6= *6 X 27= '6 X 33 .'. logarithm 13'6 =±: (log. 8) X 8+ Qogj *6)
.

logarithm 3= 0*4/77121 X 8= 1*431868 ^

logarithm *6 = 1*696970

Sum =l*180888=log. 13*6

BxBROlSl 155.

1. Given logarithm 2= 0*301030 and log. t= 0*845098, find the

logarithms of 14000, 4*9, *00196, 1760, 1428*571428,

•00000112 and 30625.
Ms Log. 14000 = 4-146128.

Log. 4*9 = 0-690196.

Log. -00196 = 3*29a24)6<

Log. 1750 = 3*243038<

Log. 1428*571428=: 3*154002.

Log. -00000112 qFi^*$i49^18.
\ Xog. 3*0625 fi= 0^486076.

Kora.—1428*571488= I X lOOOOt alao &*(Hisii s& #*f 16.

-"w^fS^WtWRtllfHS**
•(litifciikilfifafaiiiTfti

'•"
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0*006970.

=log.24

=log.W'
•Gog. 10.)

rIog.liO.

•hdoftS)

S.75CM.

log.L6|.

thmV

\

=Iog.l3'6

find the

571428,

146128.

2922l»6.

243038.

1*154902.

:04W18.
'4S6076.
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EzAMPLS 2.—Given logarithm i = 1*698970

logarithm 3 = 0*477121

logarithm 11= 1*041393

Find* tie log^rMms of 49|, 363, 4*09, 2*4, 392*72, S^^Sls^l and
19*965.

^tu. Logarithm of 49| =r l*6d4$05.

Logarithm of 363 = 2*5599671

Logarithm of 4*09 = 0*61liS19.

Logarithm of 2*4 =: 0*388181.

LogaritLm of 392*72 =: 2*594090.

Logarithmof 2933331= 5*467362.

Logarithm of 19*965 = l*30027iO.

QUESTIONS TO BE ANSWERED BT THE PUPIL.

TfotB.-^Thenumbers (nfter the questions rt\fer to the numbered c^rHelei

<Qf the section.

1.

2.

8.

4u

6.

6.

7.

3.

0.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

28.

26.

26.

What is the power of a number? (1)
What is a root of anumberf (2)
Why is the second power of anumber called iti sdiliUre ? (4)
Why is the third power of a number called its ottbe? (6)
What is the index or exponent of a power P (6)
What is involution? (8)
How do we multiply two or more difTerent powers of the temi ntuhber
together? (10)

How do we divide any power of a number by another power of the
same number? (11) ^

How do we find any reauired power of a given power ? (12)
What is evolntionP (13)^ what\nethods do we indicate a root ofa number? (14)
How do we extract any root ofa giVen power of a numbfa* ? {151
What is meant by extracting the square rpot of a number ? (16)
What ill the first step in extracting the s^iUtfe root of a number? (18)
Why do we point off into periods of two figores eabh ? (18-I)
What is the second step in the process of extracting the square root ?

(16)
How do we know that the square root of the highest square In flie left

hand period is the h^hest digit of the root P (18*II)
What is the third step in the process of extnusting the square root?

Why do i»e bring down only the next period to the right? (18-11 in
Ex. 2)

What is th^ fourth part of the process for elti^ting the squiore root?

Why do we double the part of the root already found for a trial divi-

sor? (18-111).
What is the next step in extracting the square root of a number ? (16)
Why do we not include the right hand figure of the dividend v/hen

seekinghow many timesthe trial divisor is contained in it ? (18-IY.)
VI un UM wt> uvmx irue aiKic cnuB louna in ootn sue uiTisur auu win

root? (18.V)
What are the other steps used in extracting the square root? (16)
How do we extract the square root ofa dedmal ? (19)
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(80)87. How do we extract the iquure root of a flraotion or mixed number ?

28. \l^hftt is a triangle ! (22) What is a rJght-anRled triangle f (28)
89. How may any one side of aright>augledtrfiuigle be found when the

other two are given T (84)
80. What proportion existe between dlfTerent circles? (26)
81. How may the area ofaoirde be found when its diameter is known?

(86)
88. What is meant by extracting the cube root of a number ? (86)

Give the differeut steps of the process of extracting the cube root. (86)
If a number consist of a certain number of tens, plus a certain number

of units, ofwhat does its cube consist ? (27)
Why do we divide off into periods of three figures each ? (28, 1.)

How do we know that the cube root of the nighestcubo contained in
the left hand period is the highest digit of the root ? (88, II.)

Whence do we obtain, in the cube root, Ihe constant multipliers 800
and 80. Illustrate by an example. (28 IV, and VI.)

Why do we make the two additions, indicated in the rule, to the trial

diviwr? (28, VI.)
How do we extract the cube root ofa decimal ? (29)
How do we extract the cube root of a fraction or mixed number ? (SO)

In extracting the cube root of a number in any other scale, wi

88.

84.

86.

86.

87.

88.

89.

40.

41.

48,

48.
44.

46.

46.

«7.

4a.

49.

hi.

62.

68.

64.

66.

66.

67.

68.

61.

68.

changes must we make in the rule ? (81)
Give the different steps of Homer's method

root. (88)

of extracting the cube

What proportion exists between the magnitude of similar solids ? (88)

How do we extract the higher roots when the index is ia power of a or 8
or a multiple of 8 by ^? (84)

What is a logarithm ? (39)
What is the base of a system of logarithms? (36)
What is a system of l(^^thms ? (37)
What systems o' logarithms have been constructed and how do they

differ from ^ne another ? (38)
What is the characteristic of a logarithm ? (39)
What is the decimal part ofthe logarithm called ? (40)
How do we find the characteristic of a logarithm ? (42 and 48)
Why is the negative sign written over the characteristic of the loga-

rithm ofa decimal ? (43, Note.)
Show that the characteristic of the logarithm of a number depends only

on the position of the decimal point in the number, ana the man-
tissa only in the sequence of figures. (44) •

Explain clearly what is meant by the numbers in column D of the
tables. (40)

Explain how the proportional parts in column P. P. are obtained. (50)

Explain how the numbers in thecolumn headed P. P. become the incre*

ments to be added to the logarithms for an increase in the sixth,

seventh, eighth, &o., place in the natural number. (51)

How do we finoTthe lomrithm of a vulgar fhustion ? (63)

Explain to how many figures we may rely upon the accuracy of the
results obtained by logarithmic tables. (56)

What is the arithmetical complement of a l(»arithm ? (57)
How do we multiply numbers by means of their logarithms? (r>S)

How do we divide numbers by means of their logarithms? (69> 60)

How do we involve and evolve quantities by means of logarithms?
(61,63,63)

lWWK>^""»n;?f^?wswtf.i«|(W^JKJ«if''''~'m^ '«?»$»«»**'«('
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SECTION XL

t. (86)

unber

PROGRESSION, POSITION, COMPOUND INTERB&T,!
AND ANNUITIES.

PROGRESSION.

1. Quantities are said to be in Arithmetical Progression

when they increase or decrease by a common difference,

Thuti, 2,s, 8, 11, 14t, &o., are in arithmetical progretuiioii, tiie oommon dif-
ferenoe being 8.

12, 10, 8, 6, &o., are in arithmetical progression, the common difference
being 2.

2. In every progression the first and the last terms are

called the extremes, and the intermediate terms the means,

ARITHMETIOAL PROGRESSION.

3. In arithmetical progression there are five things to

be considered:
1. Thefirst term.
2. The Uwt term.
5. The common difference.
4. The number qftvrma.
6. The sum of the aeriee.

These quantities are so related to one another that any three of them
being given the other two can be found, and hence there are 20 distinct
cases arising from these combinations.
4* If we represent these five quantities by letters, thus

:

a= thefirst term.
'

,

lz=: the last term.
d=^tfie common difference,
nz=t?ie number Of terms.
8= the sum ofthe series.

\ve shall be able easily to deduce algebraic formulae which, being inter-

preted, become thecommon arithmetical rules for arithmetical progression.

6* The general expression fo.' an arithmetical series then becomes

a+(a+d)+(a+2d)+(a+3d)+(a-l-4d)+(a+6d)+,&c.
where the coefficient of d is alwsa's 1 Uss than the number of the terms.
Thus in the third term the coefficient of d is 2, which id 1 less than the
number of the term : in the fifth tenu the coefficient of d is 4, which is 1
less than the number of the term, &c.
Hence I= a-\-{n—l) d ; that is, the last term of an arithmetical series is

equal to thefirst term added to the product of the common difference by
one less than thenumber of terins.

6. Since the sum of the series is equal to the sum oV all the terms taken
iu anv ordAP wh&tAVAP. wa h&VA

_Ai8o «= ^|.|^-d-i.!^_2d+'^-3d+l...a+3J—3d+l...a+3d+ a+2d+

"It:

^MLm^^f^
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n

Tli6reflcnreif==(a+nii,i^iddivi4ii)gth«WMUU^ S
Thai iB,th4 9umottM IMm IM^dbiaidWlwiB^ thtJlrtt and kul
Urm$ and mvitlpajtag thiirjmm by ha^the wkmSm* qfUrm,

Non.—In Mldiiic. the oorreiponding tenni of the foregoing wriet to-
gethflT tbe «*• Mooel m%i .thnt iddinFthfMomd term* of Ihe iteM hud

naiben together we have thtiii'lrrtf^'whBn the dr§ osnoel, aha the Rum
re nave a+S<M'^w^ o+'i Ac.

7* From the ftnrmula obtained In Art. 5, we find bytnuupodng the termi

Ir—a

and luhttiteting these valuee of I, a, d, and n in the fomuUa obtafaied in
Artk^weflnd

•={«ii+(*»-l)i}jL '.

(t-«)(H-a) ^f»

•=rid—^-T-

Wo thus obtain the flre fandanental fbrmulaa from which the other

fifteen af» derived by tranipoaing the termi, Ac. Thus
t

I=a+(Nr-l)d givee formulaa for Z^ a, ».d=

4

«:=(a+J)f- " " •.a»J.«=4 '

•= {to+(«-i)ii}p •,«,#.«!t=4

«3S

•* (H-«)(f-<>)a.Hra"

Total ao

t

..diMiaMfeatyf^

'ir'»'«'^'»<??'«P51
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a. tm IQLLOWINO SABLB QIVI8 TSX SO tOIUfVLAS FOR

AEIfeHlfBTiaAL VBOOUSHIDII WIXRTmiE 9JUUA^I0IIB, ifeo.

No.

U.

m.

IT.

Given Required FonuttlM. FluinMderiTed

I «3- |<f+ VflHi^CHSt)*

J= a
4»

ilniilaBBental.

Till.

V.

VII.

V.

VI.

vin.

ftuuUmeiital.
' ,<

V. and I.

y.^ XV^.

>V. and XIII.

IX.

X

XII. I.«>«

_ 2»—2an

»(i»—1)

I.

VI,

VIU.
• ri-

xm.

XIV.

XV.

xn.

atdt I

1

*• 1,!

d,l.$

»=

=?+^
''TT' '^S'^vIT)
i&» V

.V

vn.

xym.

XIX.

XX.

AM

2«
a=—-J

a=:|d+V(I-Hd)>-a<i*

I.

V.

vm.

9. The foUoTOng §:^p^ .ffll,WM# A^^<^ . *^
under^tanq olearly tne interpretatioQ and applicatioii of

\
M^A: ^i)#^i*f-. '..'fif'tft.V

•<m, , :;;5a> ,«(,jrjiF3i.f~'=.
-
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10. Tofind the lout term of an ariUimetioal series when
the first term, the common difference, and the number of

terms are given :

—

'^'^'

BULL
Z = a + (»—1)(J. (I.)

Intibpfbtation.—TAe Uut term of a series is found by oMing
the first term to the product of the common difference by I less

than the number of terms.

BzAMPLB.—What is the tenth term of the arithmetical series

1, 3, 6, Ac. ?
OFBBA.TI0V. ,

Here we have given the Arst term 1, the eommon difference 2 and the
nwnber qfterms 10 ; to find the tenth or kut term.

Then J= a+(n—l)d=l+ ao-l) X 2= 1 + 9 X 2= 1+ 18=19. uiiM.

11. To find the common difference of an arithmetical

series when the first term, the last term, and the nu^mber

of terms are given :

—

\

BULB.

(2= n—

1

(«.)

Intbbpbbtatioh.—-2*0 find the common difference of an arith-

meticai seriesj-^Svbtract the first term from the last term and

divide the difference thus obtained by one less than the number of

terms.

ExAMPLB.—The first term of an arithmetical series is 3, the

13th term 66 : find the common difference.

OFBBATIOir.

Herewe have Kiven the^r«^ term 8, the last term 66, and the nutter of
terms 13, to flndthe ocmunon difference.

Thenrf=~=:j5-j=^ = H: Ans,

12. To find the mm of an arithmetical series when the

first term, the last term, and the number of terms are

given :—
BULB.

«=(a+OY. (.)

Ibtbbpbbtatioh.—vtfticl the first and last terms together and

multiply their sum by half the number of terms.

ilzAMPLB.—*Find the sum of an arithmetical series whose first

term is 2, last term 60, and number of terms 17.
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OFB&ATIOV.
Here we have given the first term 2, the last term 50 and the number of

terms 17 to find », the sum of the series.

Then •= (a+0~= (2+60) X ~=J
9 8

Xy=:26X 17=448. Am,

18. Tc find the common difference when the last term,

the number of terms, and the sum of the series are giyen :-^

d:=
2nl—2«

BULL

(XII.)

Imtbrprhtation.—Take tioice the product of the number of
terine by the last term^ aAd from it eubtract tioice the eum of the

series. Divide the resulting difference by the product of the

number of terms by 1 less than the number of terms and the quotient

toill be the common difference.

BzAMPLi.—^In OS arithmetical series the last term is 80, the

number of terins 11 and the sum of the series 746, required the

common difference.
OFEBA-TIOir.

Here we have given I, n, and s to find d and sinoe 2=80, n^ll and e =s
746 we have:

.

a»t—2» _ (8 X 11 X 80)-'(8 X 746) _ 1780—1492 _ 868 _ ,.

«(»•—1)~~ 11X(11—1) 11N/1A llA »tT«d=
11 X 10. 110

14. ^0 /nc7^%69item&erq/'ferm« of an arithmeiacal series

when the first term, the common difference, and the sum
of the series are given :

—

BULB.

d—2a
. '2« /2fl—d\2 .^^ v

2d

Intbbpbbtation.— I. Subtract the common difference from
twice the first term^ divide the remainder by twice the comnum
difference^ square the quotientf add the result to the quotient o6-

tained by dividing twice the sum of the series by the common diffe-

rence and extract the square root of this sum.
II. Next^ frmn the common difference subtract tunce the first

term^ divide the remainder by twice the common dWerence^ and to

the qiMtient add the square root obtained in I. The sum will be

the number of terms.

EzAMPLB—The first term of an arithmetical progression is 7,

the common difference i, and the sum of all the terms 142,

W hat is the number of terms ?

nmmmiffm«:«m'»mfmm>lm^
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OVMRATIOV.

Ban ire bftve given a, c), and f, to 9nd » and rinoe a= 7, il= i» and
trarMB^wehate

V1I86+Wi)«=- 274+ V118«+ 786J=~ 274+VllwT^- 27i+ 48*,

= 16. ^n*.

BziROisi 166.

1. In an arithmetical series tlie first term is 4, the number of
terms 17 and the snm of l^e sejries 984. „Wjh(it is the

l»stterm7 «j^^- 100.

3. vTho extremes ofan arithmetical series are 21, and 49t, and
t)ie nnmber of terms is 41^ W^t is the common dl^r-
ence ? -^nf. 11^.

3. In an arithmetical series, the first term is 12, the last term

96j and the common difference is 6. Required the tfam-
ber of terms? Mm. 15;

4. In an arithmetical series, the last term i(; ^ . the common
diflforence 1 and the sum of the series 1'}^- iequired the

number of terms 7 Jm$, 16.

6. The first term of an arithmetical series is }, the common
difference }, and the sum of the series 1180. What is the

last term ?. *An$. 394.

6. If the extremes of an arithmetical series are 8 and IfO and
thednmofthe series 4895, what is the cottimon differ-

ieinice ? •
* Jitu. 8, -

7. If the extremes of an arithmetical series are 5 and 2,74 and
the common difference 24, what is the number of terms ?

jin$. 11.

8. If the first term of a series is 2, the last term 478 and the
number of terms 86, what is thej^sum of the series ?

Jn$. 20640.
9. In an arithmetical series the last term is 998, the first i»rm

'

.
1^ and the common diffsrence 6. What ie the sum at the
sisries? .Ons. $3600.

10. In an arithmetical series the first term is 6, the number of

teirms 11 and the common diffe^nce 24. Whtit is the
last term t ^n«. 27|.

11. In in aiiUhmetical series the last term is 199, the common
^

difference is 11 and the numbeir of terms 19. Required
the sum of the series? ^ .^fw. 1900. be

are 998 and 2. Required the common difii»rence ? Jiiui, 6.
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14. A snail crawls up a flag staff 130 feet high and upon reach-
ing the top begins to descend. In what time will he
again reach the ground if he goes 2 feet the first day, 4
feet the second, 6 feet the third, and so on ?

Aru. 15 days, 15 hours, 10 min. 27*264 sec.

15. The sum of an arithmetical series is 83500, the first term is

2 and the common difference 6, what is the last term ?

Am. 998.

16. A person wishes to discharge a debt of $1125 iu 18 annual
payments which nhall increase in arithmetical progres-

sion. How much must his first payment be in order that

the last may be $120 ? Am. $5.

17. In an arithmetical series the extremes are 6 and 27^ and the
> < number of terms is 11. What is the common difference?

Am. 2i.

18. 220 stones are placed in a straight line exactly 2| yards
apart, the first being 2) yards from a basket, how far will a
person go whilst picking up the stones, returning with
one at a time and depositing it in the basket 7

Aiu. 69 1^ miles.

19. The sum of an arithmetical series is 39840, the number df

terms is 166 and the last term is 478. What is the first

term 7 Am. 2.

20. A person travelled from Toronto to Kingston, in 12 days,

walking 4 miles the first day, 6 miles the second, 8 miles

the third, and so on. How far is Toronto from Kingston?
Ans. 180 miles.

21. The clocks of Yenice strike from 1 to 24. How many
strokes does one of these clocks make in the day 7

Am. 300.

GEOMETRICAL PROGRESSION.

15. Quantities are said to be in (jleometrioal PlX)gres8ion

when they increase or decrease by a common multiplier.

Thus S, 12, 48. 192, Ac., are in geometrical progression, the common ratio
or common multiplier being 4.

100, 2u, 4, ^^ -^^ &c., are in geometrical progression, the common ratio

betog|.

16. In geometrical progression there are five things to

be considered

:

1. Theflmt term.
2. The last term.
8. The common ratio.
A. Thm HMmhav nf ttn«mM.

6. The»v, of tie

W
eerte*.



QKOHETEIOAL PROGRESSION. tSxcrfi Xt.

As in vrithmetioal im^nreasion, these firi* qoantitie r.^ , r*^ rekted tbat
any threie of tiiem bemff given the other t":-. «'An be ftmn:., and tMifie there
are 80'cL':;tiinot eases arnuap from their combiuatious.

17. B^resenting these five quantities by letters, thus,

a-=thejlntterm.
I =thek$ttt«rm,
r= the common ratio.

nssthemtmberqftemu,
assthe »um qf the $erU».

^

the general expression for a geometrical series liecomes

where the index of r is always one le$t than the number of the term.

Thns in the third term the index of r is 2, which is one leu than the
number of the term ; in the fifth term the index of r is 4, which is one lees

than the number of the term, &o.

Hence I == or^^i $ that is, the last term is equal to the first term multi-
plied by the common ratio raised to that power which is indicated by tone

less than the number of •terms.

18. Since the sum of the series is equal to the sum of

all the tenns.

• =s a+ar4-tf»'«+ar»4- a'f^^a+«r*-*4-ar«-i, multiplying by r we get

«(»"•—1)
Hence «r—« as e^~u \ or » (i*—1)= a (r"-l), and therefore «= -i—-^

That Uf, the itm <^ the aeties it found by finding that power <^the com-
mon ratio iOhkH, is expressed by the number qf ternis-^sabtradtihg 1 yVoiri

this, dividing the remainder by one less than the common raUo and mmUif
plying the qwiUewt by the first tern.

NoTBi—The second of the above series is found from the first by multi*

eying both sides of the equation by r, and in subtracting we take the
rms of the uppe^ sieMes flrom the corresponding terras of the loweri Only

the first three or four and the last three or four terms are written and
between ors and ar*"' there msy be any number of intermediate termst
i!he of*^' in the lower series is ootained by multiplying the teftn before
ai'*-^, to the upper series* which is or*-*, by r.

19. E'rom the formula obtained in Art 17 We get by
timsposing the terms, &c«

a= I

=(4)=^

Mas ;;:x;

log.t
+ 1*
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of

lulti^

^e thi6

Only
and

Itennsk
Ibeford

And rab8tituliii« these valnea of I, a,r,niu Che formula obtaiped in ia^
18 we Und

«= rl--a

r-l
/ (

Cr--l)r*-i

m m

•-"
Jl 3;

ftnd these together with the two formulas obtained in Arts. 17 and 18»

0(J--"1)

r—

I

are the fandamental formulas of geometrical t>rcgresKion firom which the
cAher fifteen are derived by reduction. Thus,

rl—a .......•- r^i'e*^^J<>>rm«(ew/or «, f, (, WMka-^.\

(r~l)r^»
« " «»n{.<^ndift34

«— "* ** «,2,4»,a»<fa=:4" - 1 1

._«(r—1)
'"" r-1

" «,r,a,aiMi»=s4

irrar^i «( ** {,a,r,ajuin=:4

Toua »)

20. The followmg table gives the 20 formulas for

geometrical progression with their relations, &c. It will

be observed that questions involving formulas III XII
XIV, and XVI cannot H solved by common aritlmieti«*

but require the aid of the higher mathematics. All the
formulas for fi involve i^ use of logarithms.
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No.

I.

U.

ni.

IV.

Given.

a, r, n,

»» r, 9,

a* n, «.

V.

VI.

VII.

IX.

X;

XI.

XII.

». r, »,

», r, Z,

a, n, J,

n n, I,

Required. i^onnulas.

=
J=

Whence
derived.

fUndamentaL

. VI.

VII.

VIII.

J
— «(»-—1)

—1 I.-1

1 1

(r—Dr—

1

r, », 9

a=s r—

1

r*—

1

=

fundamental.

V. and I.

V. and XIII.

i

Vi and IXi

I*

V.

VI.

vn.

XIU;

XIV;

XV;

XVI.

Oif My 9, — rA
a ' a

=

»— I 9 — 1

I.

V;

VI.

VIIl.

xvn.

xviu.

XIX;

a, n I,

a. r,f»,

Ok h 9,

log. r

^ log, [tt + (»^i)g3—log' g

log.r

—. log. ?--log.' a ,.

*- l<«.'(»-a)-log. (*-?)
"^^

log.Mng.[rHj^l)^_^,|
log.r 'I

L

V.

VII.

ITTTT
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APPLICATIONS.

21. Given the first term, thie oommon ratio, and the
number of «rms, tofind the kut term

:

—
BULL 1

1

I r^ ar^K (I.)

IwTBRPMTATiow.—4fM«fipJ!y the first term by the common ratio
raised to that power which is indhated by one less than the number
tf terms. ITie result will be the last term.

BxAMPLi.—What is the 9th term of the series T, 21, 63, ko. ?

OFBRAIIOir.
Here a =» 7, r= 8, and «= 9.

Then I — ar*-^ = 7 X 89-i =7X8«=7X88ei= 46927. Am.

22. Given the first term, the common ratio, and the

last term, tofind the sum of the series

:

—
BUUI.

«:= jriT. (VI.)

Intirprbtation.—•£^u6^rac^ the first term from the product of
the common ratio by the last term and divide the remainder by one

less than the comrion ratio.

SzAMPLB.-*Tjie first term of a geometrical series is 6, the

common ratio 4, md the last term 1000000. What is the sum of

all the terms?
OPBBATIOir.

Here a= 8, i* =: 4, vad I= 1000000.
rl--a 4 X 1000000 — 6 8999995

. Ane,

23. Given the first term, the common ratio and the

number of terms, tofind the sum of the series

:

—

=»C^)
BUM.

(V.)

Ii:tbbpbitatiom.—Find that pnoer of the common ratio which

is indicated by the numJ)er of terntj^ subtract one from t7, and
divide the remairAer by one less than the common ratio.

Lastly^ multiply the quotient thus obtained by the first term of
the serieSf and the result will be the sum' of all the terms.

EzAMPLB.—The first term of a geometrical series is 3, the

common ratio is 4, and the niuj^ber cf teri^a 9. Eequlfe'l thf

9uii^ of the series.
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OVBBAVXOV,

Here a= 8, f = 4, and »= 9

Thep « as a (C^J)=,x*-^*==.x«"'«4«-l
s? 20148. ^1M.

24. To find the common ratio when the first tenn, the

\^ tenn, and the sum of the tenos are g^ven :-—

BUM,

IHTIBPBITATION.^-Dfvufe the d^ferttice between the first term

(mi the turn by the difference between the latt term and the sum

;

the quotient wiU be the common rat1\

BxAHPLB.^—The first tenn of a geometrical series is 1, the

last tArm 19683, and the sum of all the tenns, 2d524. Wha^ is

the common ratio ? \

OPBBATION.

Here a ss 1, 1s 19688. and « t=s 89624.

Then r =5
S—a 89824— 1 _ 29528

« —{^29824—19888 9841
= 8. Ans,

EZBBOISB 16/.

1, A nobleman dying left 11 sons, to whom he beqneafbed his

property as follows : to the youngest ht gav^ £1024; to

the next, as much and a half: to the next 1^ of the pre-

ceding son's share ; and so on. What was the eldest

son's fortune ; and what was the amount of the noble-

man's property ? Jlns. The eldest son received £59049,
and the father was worth £1Y6099.

3. The first term of a geometrical progression is 7, the last

term is 1240029, and the sum of all the terms is 1860040.
What is the ratio 7 jins. 3.

3. What debt can be discharged in a year by monthly payments
in geometrical progression, the first term being £1, and
the last £2048 ; and what will be th^ common ratio?

jin». The debt will be £4096 ; and tHo ratio 2.

4. Th6 ratio of the terms of a,geom.etr|cal proffression is |, the
number of te?ms is 8, and ^q*^ last term is 106f^. What
is the sum of all the terms? Jfns. 307|^f|.

6. In
1^
geometrical progression the ^st term is 1, the number

' of terms If aa4 the common ratio 3| what is' the sunt

of the series? w9n«. 1093.
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6. Tho firgt terLi of a geometrical progression is 1, the laiit

term is 100Yt696, and the nomber of terms is 10. What
is the sum of all the terms? Jnt. 12093236.

7. The first term of a geometrical progression is 6, the last

term is 3072, and the sum of all the terms is 6138. What
is the ratio 7 Jiru. 2.

'

8. The ratio of the terms of a geometrical progression is 2, the
number of terms is 11, and the sum of all the terms is

20470. What is the last term? Jtu. 10240.
0. A gentleman married his daughter on New Tear's day, and

gave her husband 1 shilling towards her portion, and was
to doable it on the first day of every month during the
yes^r. What was her portion? Aru. j£204 16s.

10. What will be the price of a horse sold for 1 farthing for the
first nail in hi:: shoes, 2 farthings for the second, 4 for the
third, kc, allowmg 8 nails in each shoe ?

Jim. £4473924 6s. 3id.
11. The first term of a geometrical progression is 4, the last

term is 78732 and the number of terms is 10. What is

the ratio ? Jtns. 3.

12. A person travelling, goes 6 miles the first day, 10 miles the

second day, 20 miles the third day, and so on increasing
in geometrical progression. If he continue to travel in

this way for 7 days, how far will h^go the last day ?

jStu. 320 miles.

13. The first term of a geometrical progression is 6, the last

term is 327680, and the ratio is 4. What is the sum of
all the termo ? ^ns. 436906.

14. A king in India, named Sheran, wished (according to the

Arabic author Asephad,) that Sessa, the inventor of
chess, should himself choose a reward. He requested the

king to give him 1 grain of wheat for the first square, 2
grains for the second square, 4 grains for the third square,

and so on ; reckoning for each of the 64 squares of the

board twice as many grains as for the preceding. Sheran
was angry at a demand apparently so insignificant ; but
when it was calculated, to his astonishment it was found
to be an enormous quantity. What was the number of
grains of wheat and what was its worth at $1*50 per
btishel, reckoning 7680 grains to a pint ?

Jim, 18446744073709661616 grains.

37629996894764 bushels.

$56294996342131.
15. The ratio of the terms of a geometrical progprcision is 3, the

number of terms is 10, and the sum of all the terms is

2952^0. What is the last term ? Jini'. 196830.
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16. The first term of a geometrical progression is 1, the last

term is 2048, and the number of terms is 12. What is

the sum of all the terms 7 jint. 4096,

17. The first term of a geometrical progression is S, the ratio is

4, and the number of terms 9.i Wliat is the last term ?

jint. 3276S0.

S5* When the common ratio of a fceometrioal leries is a proper fraction,
i. e., lew than 1, the series is a descending one, and when the number of
terms becomes very lanre r" becomes very small. In an infinite descending
series r" becomes infinitely small, i. e. its value becomes= 0. and therefore
or* may be neglected and the formula for finding the sum becomes

*— ^^ ~— . Hence for finding the sum of any infinite•^ j« -i
I.
""

J" 1 *"" 1 I*

series when r is less than 1 :»

RULI.
a .

«=lZ;(xxi.)

Intirprktation.— 7%e sum of an infinite series^is found by

dividing the fint term by unity minus the common ratio.

ExAMPU 1.—^What is the sum of the infinite series 1 + i+

OPBRATIOX. *

Here a=l and r^i
a 1 1

Then9=^^= i—i^i"=f= li- -^w*-
,

ExiMPLS 2.—^What is the sum of the infinite series '734?

OPBRATIOK.

Tnen«= i__y "fir C—='oaa —lift* •**»•

EZKRCISB 158.

1. What is the sunk of the infinite series ^, ^, -^^ kc. 1

Jlns. ^.
2. What is the sum of the infinite series 4, 2, 1, |, ^, Ac. ?

^ng. 8.

3. What is the sum of the infinite series '79? ^ns. M.
4. What is the sum of the infinite series '1*234? \Jns. ^|||.

26. To insert any number of means between tWo given
extremes
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BULL

XT the teriei it an ariihmitieal one^ find the common difference

byformula IX. Art. 8. Then add thia common difference to the

first tern and the result vHU be the second term; add the common
difference to the second and the reetdt will be the third term^ Ifc.

If the series is ageometrical one, find the common ratio byfoT'
mtUa XIII. Art. 20. J%en multiply the first term by the common
ratio and the product vrill be the second term ; multiply the second

term by the common ratio and the result will be the third, Sfc.

ExAMPLi l.<—Insert Y arithmetical means between 3 and 61,

OPBKATIOV.

Since there are 7 means and 2 extremes the number of terms is 11.

Thend=^^^=^::::-j=-^=6.

lstterm=:8; 2nd=:S + 6= 9: 3rd= 9 + 6= 16; 4th=3l5 + 6= 21l

6th=21+6=27} 6th=27+ 6=33,andsoon.
And series is 8, 9. 16, 21, 27. 83, 39. 46, 61.

BxAMPLB 2.—Insert 6 geometrical means between 1 and 128.

OFBBATIOir.

Since there are 6 means and 2 extremes the number of terms is 8.

Thenr= (-j) Cr= (y)»-^= <128)|= 2.

Hence 2nd term =1 X2=:2: 8rdterm=2 X2=s4; 4th=4X 2=3a.&c.
And seriea is 1. 2. *, 8. 16, 32. 64. 128.

EXBRCISK 159.

1. Insert 9 arithmetical means between 2 and 92.

Jns. 2, H, 20, 29, 38, 47, 66, 65, 74, 83, 92,

2. Insert 4 arithmetical means between 7 and 50.

Jns. 7, 15g, 24^, 32|, 41K, 60.

3. Find 8 geometrical means between 4096 and 8.

Ms. 2048, 1024, 512, 256, 128, 64, 32, and 16.

4. Find 7 geometrical means between 14 and 23514624.
Jns, 84, 604, 3024, 18144, 108864, 653184, and 3919104.

POSITION.

27. Position is a rule which enables us to solve, by
means of assumed numbers, a class of problems which we
could not otherwise solve without the aid of algebra.

_NOTB.—Position is alsQ called the Sale of ?al
£rror.

i^ Rale of Faise, or the Rule of Triai anq
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\ \

28. Position ia divided into :

—

Ist. Single Position—when only one aMumed num-
ber is used.

2nd. Double Position—when two assumed numbers
are used.

38. Single position is emp»loyed in the solution of those

Sroblems in which the required number is increased or

eoreased in any given ratio, i. e., when it is increased or

diminished by any pa/rt of iUelf^ or when it is multiplied

or divided hv any given number.

80. Double Position is employed in the solution of

those problems in which the result found by increasing or

decreasing the required number in any given ratio, is itself

increased or diminished by some other number which is no
known

i
H or multiple of the required number.

SINGLE POSITION.

81. Single Position proceeds upon the principle that

the results are proportional to the numbers used, and is

employed in all cases when the problem can be stated

algebraically in the form of oa; ==: 6, where x= the re-

<]pured number, a the given multiplier, integral or frac-

tional, and 5 the given result.

88. Let it be required to And a value of xBuoh that av= &. Supposes'
to be this T»lue, and instead of b we obtain V for the result. Then we have

aa^ b' x^ V
a« S5 6 and axf = &', and dividing we get — := ~ or —»r whence 6'

:

ax 0X0
d.{;«':«or«= T;X a/.

Hence for single portion we deduce the following :

—

BULB.

jiiiume a numherj and perform loitK it the operatunu described

in the queition; then «ay, ae the result obtained is to the number
wedf so is the true or given result to the number required.

BzAMPLi 1.—«What number is that which being increased by
its fourth part and diminished by its fifth part gives 63 for the

result?
OPBBATlOir. '

iii^ne any number, 40.* Then oM-fowrth of number ==* IQ, and one-,fiflth

* Vo^ the lake of conTenieooew»aamme a number of whiob we caa Ud((i
fhe required parta without uilngfraoflonB.

-^ ^ tt «^«
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of

10 -- 1M 4L wMqh to Ihe qoMtlon ahoaltt taiflre bMii «,
i--^J«ull obUluadi Baialt reqiUr«4i; NmnbtroMdi NwBb«r r*«

J» + 10_-l-i
Two

Or. 41} eSi: 40; i*.^= 60. Ant,

Pbooi,-^+ i of 00-4 of 00 3= 01.

BxAXPtfi 2.—A teaoher being sskod how many pupUi he had,
replied, if yoa add |, i, and ^ of the nnipber together, the mm
will be 18; what was their nomber?

0¥BRA.tJ09,

Aunme 60 to be ttie numbor of pupili,
Then onetthira of 60 =: SO

<^A*ft>arth of 60 s= 7iB

one-sloclh ofOOsio

Biim 3= 40, but it ihould, by qupetlou, equal 18,

Then4Btl|:;60:^-2-^=:M, lac

Fiooi.-^ ofM X i orS4+ i of li*» 18.

Br aoisi* 160,

1. A gentleman dfetributed 78 ptr^nce among a number of poor
persons, qguMu Jng of men, women, and ohildren; to each
man he ga\ a 6U., to each woman 4d., to each child 2d.;

there were twice as many woi^en as men, and three

times as many ohildren as womon. How many were, there

of each ? Jhu. 3 men, 6 women, and 18 ohiidraii.

2. A person booght a chaise, horse, and haniesB, for j660 ; tb«
horse came to twice the price of the harness, and ^he
chaise to twice the price of the horse and harness. What
did he gire for each 7 Jnt. He gave for the harness, £S
13s. 4d.; for the horse, £13 6s. 8d.*, and for the ohaise,

£40.
,

3. A's age is doable that of B's ; B's is treble that of s ; and
Wits mm of all thelrages is 140. What is the age of each f

jiru. A's is 84, Fs 42, and O's 14.

4. After paying away { of my money ; and then ^ of the re-

mainder, I had 72 guineas left. What had I at first ?

»Aru. 120 guineas.

* All questions in position nuur be solved by simple analysis, and very
frequently this is the better method, and indeed the teaoher should insin
upon the pupil thus solving each problem. The fbUowing wUl serve as'

examples of the mode of solution.

ItlXAMPLi 6.—Binoe 140 is equal to A's sgi^ + B*8 age, 4> O's aye. and B's
age is equid to three times O's, and A's to 6 times Ca, it rollows that 140 is
equal tol+ 8 + 6= 10 times O's age^ andhenec O's age is i\|

of 140^U\
^'s=:14X8= 4fi: aiidA's=:14X6=84.
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B. A 0*11 do ft ptAO« ofwoi^k Itt iiy«n dftari i B Mil do th<i Mime In

5 diiyi ) ftnd In dftjri. In what time witt aU of them
eieouio It 1 Jtn»> In i\U diiyi.

6. A Atid B oAn do ft pleOft of work tn 10 dft/i i A by hltngelf

diiti do tl tn 16 dftjrg. tn whftt tim« will B do It ?

Jm, In ao dftvH.

t. A olitern \\m thre« plpi^i } when the flrit li opened All tho

WAter rung out in one hour ; when the leoond U opened,

It rune out In two hours ; ftnd when the third ii opened,
tn three houre. tn what time will It run out, If ftU the

pipee Are kept open together 1 Am, to ^f houre.

B, Whftt te thftt number whoee i, ^ ftnd \ pftrte, tftken together,

tt^ftke 37 ? Am, 43.

Oi There ftre 6 miUe ; the flret grindi 7 buehele of corn in 1 hour,

the leoond 5 in the eame time, the third 4, the fburth 8,

ftnd the fifth 1. In whftt time will the Ave grind 600
bueheli, if ttiey work together T Am, tn 36 houri.

10. There ii ft otetern which oftn be tilled by ft pipe in 13 houre
;

it hfte ftoother pipe In the bottom, by which It dftn be
emptied in IB houri. in whftt time will it be filled, If

botn ftre left open T Am, tn 36 houri.

«M

DOUBLE) POSITION,

88. Whon iihd n^piber Bought ii to be inoroMod or

dimlni«hod by some cto«oKi^o nuiuoer, which is not a known
multiplo, or partpf it—or when two propoiiitinnH, neither

of which can JlT banished, are contained in the problem,

w« use doM& position, assuming two numbers. If the

number ipu^ht is, during the process indicated by the

question, to it)e involved or evolved, we obtain only an ap-

|>ro2bi?ii(ihon to the Quantity required. In other words

dovMt position is employed in all oases in which the pro-

bletn stated algebraically would take the form of

where cd is the number sought, a the given multiplier,

integral or iVactional, 6 the given increment, and o the given

reiuTt.

Bx4liPt.a 7. By AhAtTBii.-^lnee A can do the whole work in 7 d«y«i, In

1 dAy h« wUl do f of bhe whole workt ilmilArly in I dey |^ will do ^ , and

Jl of thtt whole work. ThorvfOre working tog<'tber they will do f -f i + ^ |
TW

whole workfte |^ |(
U oontfttned Kii^4e (a 1, 1. e.,1 -4- ^^ s mif dayi. Ant.
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pro-

I

M. tMit be required to And a vftlue fbr suoh ii to Milify the edUi-

In luoh « oftM MRume iiiy two known numbere • And h* ind perform oti
theee the operntlotii ttidlo«ted (n the queitton, »tid let the efMniu the
reiult he e Mid /, both luptMMe In exeeWi

Thenm 4- 6 « + « (I) undW + 6 aa o + *» (11), Mid, bjr the qneettmi,
(M) -^OaaO (III).

iubtrtotlnK HI from 1 we Ket an-aa =: «», or « (»>-*) « « (IV).

MubtrM)tln(t 111 firom It w^ net an'-aairs^, w a {n'^tt)m ^ (V.)

Dividing IV by V we get^^^ -^ or ^

And r«Hluolng thie we get«

^

»'#- -no'

Hottoe for double position wo deduce the following j—

tM%M,

I, jtuum two eofwtnimt numbiftf md p§f/&m upof^ iham iht

pi'ocetMi twppoMd by thti qutitioftf mofMitif Me trror dtrimii from
9(tch wUh'j'or'^f according at U m a/n trror of ««<?«»*, of of dtftei.

It, MiilHpty «ach auumtd number into m trror which bdonift

to the othitr / awi, if the trrort nfi both ptuii, or both minui, dipiH«

the d^gtennce of the productt by the difference of tne errore, Sut^

^^ one ii a plae^ am the othfir ie d minue error, divtde the §um of
the producte by the eum of the errore. In either caee, the reeuU
will be the number eought, or an apprbkimatim^ to it,

fiXAMPLM 1.-'There li « flgh whole heiid li|8 feet lofitf, hl« tall

ie att long as hie head and half hie body, Ana hin body U ag loflg

ai hit head and tall ; what le the whole length of the flih?

Ol^ltttATlOir.

Awmme It fnet for length of bodyAMume It ft. m the length of body.
Then tall » 8+t of '^'^ 84-18 =: KO
Body ss head f tail as 84.80= is

ANumed length <tf body ssu

Brrore.
•4

-2

then talls ft-f4 of lo s84«l4«uil
Body :::: head 4- tall '.:£84-1^10

AMunied length ol body«!«lg

+JI

Brror i±; -f 4 Brrora -f I
Aeiumed numbere. Frodnoti.

X II » 111

i)Uliirenoe of errore as I dlfferenoe of prodnote nnm
Thon 6i-M aB82=s length of body

I -Ht of(Ms: I + 16X84 as " t»il.
8SS " head

M^ length Of flih.

BxkUPtu 2.-^A laboret* oontraotad tD work 80 days fbr 7ft o«fi'tf,

per day, and to forfeit 50 caati fbr every day he ifaould b« Idtic'

uttriug that time. He reoeircd $25 ; now bow maoy days did

ha work, and how many dayi waii be idle 7
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•%

Suppose he worked 60 days i then he wm idle SO days*

Sum eanied= 80 x 75=i$87'60
Suiaf6ri!Bited3=:S0X60=± 1500

Trueresulfe =s$g5'00
Besttlt obtained = 22'BO

Bnror = S'60SumveoeiTedzs 82^50

Again: luppoie he worlu9d 40 days; then he lost 40 daysi

Besult required =$25'00
BebultobtainM =±: 10*00

Sum earned= 40 X 7S= 980*00
8umllDrfeitedss40XW= 20*00

Sum reoeiTod =r 10*00

Errors. Assumed numbers.
—16 X 80
—ai X 40

Error = 16*00

Products.

760
100

l)ifrereiaoe of errors= 12i« Difference of products = 660.

Therefore result required= 660.rf ISi =s 62 days.

Number of idle days= 80—62 = 28. Jm.
FBOOTi-^um eftmed a: 62 x 76= ftSO'OO

Sumft>rfMted»28X603= 14'00 i

4

Sum received =: #25*00.

ISxAiiPLi 3.—What number is that Which) being tnnltiplied by
3, the product increased by 4^ and that sum divided by 8, th^
quotient shall be 83 ?

OPlKiiTIO]^.

Assume 4iG to be the number.
Th«n 4C X a =i 120 +'^= 124^ 8 =£15^ =: fwult obtained.

82 =:ir^treiidi^>

Error =£ —10k

Again t assume 100 to be the number,

9!hen lOOX8=±aoo + 4=±804•^8= 88=» result obtained.
82 ac r«ralt required.

Error= + 6

Assumed numbers.
X 100 =£1660

.40 =3 240

)(rrors«

+ « X

sum of error= 82k Sumofivodueta

ISOO
Bequired numbers-^ =s 84. Am*

Pb00V.-«4 X 8=:a88+4=±:a6«rf-8==82.

1880

Wfi

r-r-Iothi* wunpte m|Pl^%«im of tha «no»a«ar adifisw «id
n of tho iiroAuoto ^r^oindbsn^
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ExAMPLi.—What is that number which is equal to 4 times its

square root + 217

OFBBATtOir.

ABBumeSlAssume 64

V64= 8
4.

88
81

68, result obtained.
64, result required.

—11, difference,
81

891

86
* I

67, result obtained.
81, result required.

•^24, difference.
64

1586
891

18)646
The first approximation is 49*6164

It is evident that 11 and 24 are not the errors in the assumed numbers
multiplied or divided by the same qtuntity, and, therefore, as the reason
upon which the rule is founded, does notapply, we obtain onfy an approxi-
mation. Substituting this, however, for one of the assumed numbers, we
obtain tk still nearer approximation.

BBOOND BULK.

Find the errors by the last rule ; then divide their difference (if
they are both of the same kind)^ or their sum (if they are of differ-

ent kinds)f into the product of the difference of the nunAers and
one of the errors. The quotient vsUl be the correction of that error

which has been used as multiplier,

NoTB.—This rule depends upon the principle that the difllerenoebetween
the assumed numbers and the true numbers are proportional to the differ-

ences of the results obtaUied usiuR th^ r isumed numbers and that given
in the nroblem. As hi the last rule, * -aa ihe question could not by algebra
be resolved by an equation of the first k^;vee, the rule gives «. ^n ap-
proximation to the correct results

ExAUPLB.—^If to four times the price of my horse ^ be

added the result will be £100. What is the price of my horse T

OPBBATICN.

Assume £19» fthd seoondly £2S as the priee of i^e horse-*
Then 19

4

W
10

86, the result obtained.
100, the result required.

—14 is an error of defect.

26
4

100
10

no, the result obtained.
100. the result reqtdred,

+10 is an error of sxcees*
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^

The errors are of d^ffetent kinds : and their sum is 144-10~ 24 ; and the
difference of the aHSumed numbers is 25—19= 6. Therefore

14, one of the errors,

is multiplied by 6, the difference of the numbers. Then divide by

. 24)84

and 3*6 is the correction for 19, the number which gave an
error of 14.

19+ (the error being one of dtfect, the correction is to be added) 3'5=22'6

= £^ 10s. is the required qiiantity.

EXEROISB 161.

1. A son asked his father how old he was, and received the

following answer : Your age is now i of mine, but 5

years ago it was only y. What are their ages ?

dns. 80 and 20.

2. Required what number it is from which if 34 be taken, 3 times

the remainder will exceed it by i of itself? Arts. 58f

.

3. A and B go out of a town by the same road. A goes 8 miles

each day ; B goes 1 mile the first day, 2 the second) 3 the

third, &c. When will B overtake A 7 ^

Suppose
h.
6
8

40
16

B.
1
2

4
6

Suppose

6)25 16

—6
7

35
20

1)16

A. B.
1 1
8 . 2— 3
66 4
28 6
^» 6
28 7

28

20

6—4=1= difference of errors.

4.

6.

We divide the entire error by the number of days in each case, which
gives the error in one day.

What are those numbers which, when added, make 25 ; but
when one is halved and the other doubled, give equal
results ? Ans. 20 and 5,

Two contractors, A and B, are each to build a wall of equal
dimensions ; A employs as many men as finish 22} perches:
in a day

;
B employs the first day as many as finish 6 per.,

the second as many as finish 9, the third as many as finish

\2f &c. In what time will they have built an equal num.
ber of petehes? ^ ji^g. 12 days.

What is the nuniber whose 1. i. and I multiplied together,
make 24?

1
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Suppose 18 Sappowi

I= 3 I
^2

Product =18
1= 4»

Produ(!t= 2
| = li

81, result obtained.
24, result required.

+57, error,

64, the oube of 4.

8648, prodnet.

67+21=78

8. result obtained.
24, result required.

—21, error.

1728, the oube of 12,

t (

86288 to this product
8648 is added.

78)S93?<ti^thesum,

And 512 the quotient,

^512= 8, is the required number.

We multiply the alternate error by the evbe of the supposed numbvr,
because the error belongs to^ part of the fmbe of the assumed numbera
and not to the numbers themselTes t for in reality it is the oube of some
number that is reqvdred—stnoe 8 being assumed, according to the question

wehave-5-X-?-X^=24; or~X8« =24.
2 4 8 64

1. Wbttt number is it whose |, i, i, and J, multiplied together,
will produce 6d98|? Jttu. 36.

8. A said to B, give me one of your shillings and I shall bare
twice as many as you will have left. B answered, if you
give me one shilling I shall have as many as you. How

' many had each? jSns. A 7, and B 6.

9. There are two numbers which, when added together, make
30; but the |, jr,.and ^ of the greater are equal to |, |, j;

of th^ lesser. What are they? Jins. 12 and 18.

10. A gentleman has 2 horses, and a saddle worth £50. The
toddle, if set on the back of the £rst horse, will make his
value double that of the second ; but if set on the back
of the second hoise, will make Jiis value treb^*^ that of the
^rst. What is the value of each horse? jSna. ^ and £40,

11. A gentleman find- > o, several beggars at his door, gave to
each 4d..and had 6d. left, but if he had q:^Ten 6d. to each^
he would have 12ci. too ttle. How ?>» is beggars were ^-^
there? JHg.9,

^
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JP =:

COMPOUND INTEREST.

8ft. LetP= theprinoipaI. /=:theintereit, il =3 the amount. <=the
number of pa^rmenu. and r= the rate per unit for one payment.
Than tlnoci r ;u t^iu rirve's^t of $1 for one parent, the amount of |1 for

one paymen< is 1 'rr, ^wl since the principal is alwaya proportional to the
amount:
1 : 1+r t P : T' (1-+ r) = Amount of P at end of l»t period.

1 : 1+r : ; P ix-t-r) : P (M 1

'' =: Amount of P at end of and period.

1 • 1+r ? (1 ; ' )* • i -y '-^ Amount of P at end of 8rd period.

1 : l+r :: P (l+r)» : 1^ (i+r)* = Amount of P at end of 4th period.

And so on; henoe at the end of the ^'* period A=P (l+r)> which is

formula (I) in the margin.
DIviidir ' each side of (I) by (l+r)* we get

;
'\)rmi>4a (II) in the margin.

,_-, IHUding each side of (I) by P we get (l+r)
"^' I A~ i;~i extracting the t^ root, and transposing

1'

the 1, we get formula (III).

Obtaining as tbefore (l+r)> =— and applying

the principle of logarithms we fcet Iqg. (l+r)
X ^= log. A— log. P, and dividing each ttde

which is (IT) of the margin.

Lastly to find the time in which any sum of
money will amount to n times itself at a given
rate per cent,compound interest,we substitute
nP for A in formula (I), which gives us nP= P (l+r)< and dividing each of these by
P we get N= (l+r)» whence log. n = log.

(l+r) X t; or < =s . -?'?
. which is formu-

A=P(H-r),(I)

(i+j)'

r
r=v' ^ -1 (III)

<=
log^A-log. P
logr(i+r)

(IV)

t—
loir.«^

log, (l+r)
(V)

1»(V).

APPLICATIONS.

log. (l+r)

When the principal, rate per ©eiit., and time are given

to find the amownt

:

—
RULB.

A=:P(l+ ryorlog.ji=:log.P-^log(^l+r) X t. (I)

Interpbbtation.—Multiply the logarithm of the amount 0/ $1

for OM payin,ent by the number of payments^ and to the product

add the ^ ogarithm of the principal ; the, r$^y'^ i;n/J l^i tha ic^sf^rifJim

of the -.^iint.

JJ. :
' the natural number corres'j .*ding to this logarthm and

^hii n'^'-i' jriU be the anstoer,

fe PL!.—To what sum will $t60 amount in 3 yeara, at 2

*^ > tivjufi., quarterly compor a interest ?

OPIBA'CIOK.

re/?- ^ " 760, r='02, and < =1?. since there are 12 qusffters in Syeju's.

Ttoi: < -P h + r)' or log. A --log. P + log. (1+ r) Xt=^mi +
OOWf '2= SW82ei = log. of Answer. He:io© amouut =:|961'17.

>
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= the

II for

bo the

eriod.

lerlod.

teriod.

Miiod.

lioh i«

ire get

(1+r)

ipoBiuK

pplylng

Ahttde
P

sum of
» given
Ibstitute

us hP
ese by
=: log.

I formu-

given

1(1)

o/$l
product

mm aiid

Ira, at 2

yea/i.
r50«i +

|V17.

86. When the amount, rate, and time are given to find
theprindpa I

:

—
RULI.

P =
Intirpritation.—Taki the numbei' exprating the amount of

$1 for one payment, and raise it to the power indicated by the
number of payments.

II. Divide the g-lven amount by the number thus obtained and
the quotient vrUl be the required principal.

BT LOGARITHMS.

Take the logarithm of the amount of $lfor one paymentf and
multiply it by the numher of payments.

Subtract the logarithm thus obtained from the Ic.'arithm of the

given amount ; the remainder will be the logarithm of the required
principal.

EXampli.—What principal put out at compound interest, at
the rate of 3} per cent, half yearly, will amount to $8764*00 in

11 years?
OPBRATIOir.

Here A= 8764. r= OSS and t= 22.

Then P == or log. P = log. A — log. (l+r) x t.

log. P= 13-942702— 0*014940 X 22= 8*942702 — 0*828680 == 8*614022.
- Hence P= $4111*70. Aw.

37. When the amou^it, principal, and time are given

to find the rate per cent

:

—
RULK.

r = t

(i)
1 ; or log. (1 -I- r) =

log. A— log. P
(III.)

VVp/ ' - — ' t

Intbrprktation.—Divide the amourU by the principal, and eX'

tract that root of the quotient which is indicated by the number of
payments.

II. Subtract 1 from the root thtu obtained and the remainder

will be the rate per unit, multiply this by 100 and the result will

be the rate per cent.

BT logarithms.

Subtract the logarithm of the principal from the logarithm of
the given amount, and divide the difference by the nunUter of pay-
ments ; the result will be the logarithm of the amount of $l/or
one payment,

find the natural number corresponding to this, andfrom it sub-

tract 1, the result will be the rate per unit, and this multiplied by
100 gives the rate per cent.
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Then log. (i+r) =

E:rA]iFLi.<—At whftt rate per cent, componnd lnt6reBt,tn,7ftb]e

half'je&rly, will $278 amount to $6742 in 27 yean T

OPSKA.TIOK.
HereA= 0748, F— 878 and ^=64.

log.A— log. P__ 8-82878ft -8*444048 1-884744

t
^

04 * 84

=s-08S8484. Henue 1 + **= 1*06, r=: '06, and rate per cent. =0. Ant,

38. When the amount, principal, and rate are given to

find the time

:

—
BVLI.

log.J^log.P
,

*- log,(l + r) ^^"'^

Intibprbtatxgn.—Subtract the logarithm of the prwcipaifrom
the hgmithm of the givm amount^ and divide the remaifuUr by

the loi,arithmof the amount of $l/or one payments the quotient

will be the numher of the payments.
^

BxAMPLi.—^In'what time will $729 amount to $7143 at a| per

cent compound interest, quarterly?

OPBBi.TIOK.
Here A= 7148, P -= 729 and r= -OSS.

^ log. A— log. P 8-858881 ~ 2*8(B728
Then t=z — C-991163= 98-48 pay-

log.(l-|-r) 0-010784 01)10784

ments= 28-108 years=23 years 1 month 7*8 days. Ane,

39. To find in what time any sum of money will

amount to n times itself at any given rate per oent. com-
pound interest :

—

BULl.

tog, n.

*=tofir.(l+r> <^->

lNTBr.PRBTATiON.

—

Find the logarithm of the number expreeeing

to how many times itself the given tarn is to amount, and divide it

by the logarithm of the amount of $1 for one payment j the result

1^ be the required time.

BzAMPLB 1.—-In what time will any sum of money amount to

five times itself at 5 per cent, per annum, compound itttereat ? .

OPBBATIOK.
Her. V 41=3= 5 aR.d r= '08.

^ ^ log.» 0-698970 ..,^
Then i= ^rr-r.-—= .,^= 82-967 yrs.

;

/ears ll months 85
log (i+r) 0021189

days. An$,

BxJiiiPLB 2. —In what time will aoy snm of money amount to

nine times itself at 3| per cent, quarterly, compound inteirest 7

6.

^ita^
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Bert M := 9 and r •

opxsijrxov.

(M6.

0*M4MB
US-MTVjMns 16

lof . (l+r)
ycui 11 rnontn* 18 diyi. iin«.

ExiBOisi 162.

1. What is the amount and compound interest of $713*28 for 7

jears at 41 per cent, half yearly ?

, jins. Amount= $1320*96.

Compound interest= $ 607*67.

2. In what time will any sum of money amount to seven times
itself at U pei^ cent, quarterly, compound interest?

^ns. 32 years 8 months 2 days.
3. In what time will $111*11 amount to $1111*11 at 8 {(er cent.

per annum, compound interest? Jru. 29 years 11 mos.
4. At what rate per cent, quarterly will $222*22 amount to

$3333-33 in 30 years, compound interest being allowed ?

jint. 2^.
6. Id what time will any sum of money double itself at 7 per

cent, per annum, compound interest?

^m. 10 years 2 months 28 days.

6. What principal put out at compound interest at the rate of

2^ per cent, quarterly will amount to $100 in 7 years?
Jins. $53*63.

7. To what sum <7ill $2468*13 amount in 13 years at compound
interest 3) per cent, half yearly ? jItis. $6427*706.

8. What principal ^ ' amount to $7137*40 in 11 years, com-
fcund interest .. ^he rate of 4i per cent, half yearly being
allowed? dfns; $2666*723.

9. In what time will any sum of money amoutt to 19 times

itself at 5i per cent, half yearly, compounr terest?

wdTns. 28 years 9 lu tki 8 days. ^

ANNUITIES.

40. An Annuity is any periodical income payable at

equal interval early, half yearly, quarterly, &o.

41. An Annuity in j^ssesdon is one that is entered

upon already.

42. An Annuity in reversion or a deferred annuity is

one Tfhose finst payment is not to be made until after the

expiration of a given time or until the occurrenee of a
specified event.

43. An Annuity certain is one that is to continue for a

ozed number of years.
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44. An Annuity contingent or a life annuity is one
that is to continue to be paid only so long as one or more
individuals shall live.

45. A Perpetuity is an annuity that is to continue for

ever.

46. An Annuity is in arrears when one or more pay-

ments are retained after tho} have become due.

47. The amount of an annuity is the sum of the pay-

ments forborne (i.e. in arrears) and the whole interest due

^ ^a them.

48. T^e present worth of an annuity is that sum which,

being put out at interest until the annuity ceases, would

produce a sum equal to what would have been accumulated

had the annuity been left unpaid until that time.

49. Annuities are calculated at both simple and com-

pound interest.
'

ANNUITIES AT SIMPLE INTEREST.

50. Let a = a sii»„ie payment )f tut muity , t~rm iher of payments
r = rate per unit for one period, and A amount of le annuity.

Then when the annuity is forborne a. number uf payments, the last
payment being made at the time it falls diif*. is equal to a; last payment
Dut one= a + interest on a for one period a-^ar ; last but two —a-{-
Interest on a for two payments = a -f 2ar , i

^
' but three = a + Zar ; last

but fbur= a 4- 4ar, &c. ; and hence the first paymen ' =a + interest on a
for one less than the nuiuber of payments ^ a + ( ^ ctr.

Honce the payments forborne, with their interest, institute a series in
arithmetioal progrression where the first term is a, the last term a + (t—l)
art the common difference ar, the sum of the series A, and the number of
terms t.

Then (Art. 6.) A= a+(a+ar)+(a+2ar)+(a4-3ar), &c.+ {a+(«—l)ar}

Wher je (Art, 6.) A= {a + ( <- 1 ) ar} i- = (1+ -^^=^) ta which

is formula I in ^he margin.
,

(t-l)r^at {l+ ^
8A

a =
)

(I.)

(11.)

«(2+(«-i))r

(IIL)

V{^ + (a-»-)« } -(a-*-) (IV.)

_ 2(A-a/)
"" atU-l)

2r

Formulas II., III., and lY., are
derived from formula I, by trans-
position, &o. ^
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No ^«ner»l (bnnul* hM yet been ditcoTered for the lummation of %
series for Ikiding the prMtnt vahte alt %n annuity at simple interest. The
rule generally adopted for finding the present value of an annuity at
simple interest is the following:—

Find the pretent worth of each payment by iteelf, discounting

from the time it falU due—the sum of the present worth of all the

payments will be the present worth of the annuity.

NoTK.—The absolute absurdity of purchasing annuities hy simple inter*
est is evident ftrom the fact that the interest of the sum required to pur-
chssean annuity, disconntinff at 6 per cent, simple interest, actuidly exceeds
the annuity ; i. e., to purchttse an annuity to continue only a limited num*
ber of years, requires a sum which will yield a larger yearly interest for
ever. Hence the various rules given for finding the present value of an-
nuities at simple interest are, in effect, valueleen.

APPLICATIONS.-

51. When the annuity, number of payments forborne,

and the rate per cent, of interest are given, to find the

amount :

—

nuLi.

ji = at)(l (I.)

Intirpritation.—Multiply the rate per unit by one less than the

number of payments and to half the result add I.

Multiply the number thus obtained by the product of the annuity

by the number of payments and the result will be the required

amount.

Example.—^If a pension of $600 per annum be forborne 6

years, to what sum will it amount at 4 per cent, simple interest?

OPBRATIOir.
Here a — 600, ^ i= 5. r =: '04.

i (f-pr-) ( (5-1) X-04-)

Thenil= a< jl4-'"2~"f==®®®><*) + 2 >=8000X(1 +
*08) — 8000 X 108= 93240. An«.

62. T\nien the amount of the annuity forborne, the

number of | ayments forborne, and the rate per cent, of

interest allowed, are given, to find the annuity :—
RULB.

t{2+{t—l)r} ^

Intbrprbtation.—Multiply the rate per unit by one less than

the number of payments and to the product add 2.

Multiply this sum by the number of payments, and divide twice

the given amount of the annuity by the product thus obtained

:

the result wUl be the arnuity required.
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BXAiinJ.*—\7' Ai annuitj psjAble quftrtorlj, wUl amonnt
to $3225-25 in 7 yMun, at 4| per cent p«r annam, limple

iatttreit?

Here linoe the rate is 4^
the rate per quarter =:*r

0P1EA.TX0V.

cent, perumum or *Otf per unit per uinum,
4= '01126.

Then/= 88,il: •888ft'26 And r= '01128.

8226'26 X 2

t{t+ (<-l)r} 88 {l + (28-1) X 'OlUs}

etfO'OO 6460*60

r6460'60

28 X (8 + '30876)

= $100= quarterly payment, and henoe annual
18 X 8*80876 64'506

annuity= 9400. ilM.

6d» The application and interpretation of the remaining

formulsD will be readily understood from the foregoing ex-

amples.

ExiRoni 163.
i

1. In what time will an annnitj of $1000 per annum, payable
half-yearly, amount to $8366, allowing simple interest,

at the rate of 6 per cent, per annum 7 Jtns, 14 payments,
or 7 years.

Note.—In this question we use formula IV, r being equal to '08 and a
= 600. ^
2. If a rent of $460 per annum, payable quarterly, be forborne

for 11 years, to what does it amount, allowing 6 per cent,

per annum simple interest 7 wilfM. $6646*371

.

NOTB.—Take a= fIIS'&O. r= 016 and f= 44.

3. At what rate per cent, per annum, simple interest, will ar.

annuity of $300, payable yearly, amount to $1680 in 6

years 7 jSns. 6 per cent.

4. The rent of a farm is forborne for 8 years, and then amounts
to $2080. Now assuming the rent to be paid half-yearly,

and simple interest at the rate of 8 per cent, per annum
allowed) what was the rent of the farm 7 jlns. $200.

ANNUITIES AT COMPOUND INTEREST.
54. Let A, a,r,t=: same quantities as in last articles and also let e ss

present value of the annuity.
Then, as before, the last payment of a forborne annuity being paid when

due, =a ; last payment but one, =:a+ intisrest of a for one pKnnent := d
4-ar= a(l-fr):B0 also last payment but two,= a (1 + r)^ ; Unst but

»= a (1 -i- r)» Ao„ and first payment =; a (l + r)*—^.three:

Heiicc i, the amount of the annuity,= a + a (li+**).+ a (1 4- ri^. 4r t

-rr)-x*u«-r<»U-rr)'~-* wbioh is ageometrioai series an<i iaequal (Art.l8.i
/<
\»--rrf

AH!

J:

a =

r =

t =

V =

a =

t =

5

V =:

« =

For
Thf

afters

reprei

intere
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o((l + r)'-l}
J =

Jtr

(I)

V a
1 (III)

lo%, {Jr-^ay—log. a

a =

t =

tef. (1 + r)

i>r (1 + r)*

—
(1 4- r)'— 1

^^^^

logr. a

—

log. (a-^vr)

(IV)

toy.(l+r)
(VII)

=^i (l+r)' (1+r)*
(Tin)

* = ~ (IX)

• = w (X)

r=-(XI)
a

V =
»'(l+r): (XII)

a
[

> -H")*-!

}

-, which !• fbr-
»-

mulit I of nuurgin.

FonuulM II, III, Mtd lY M« ob-
tained fjrom formulft I by tnnt*
potition, to.

Since the {nreient value of MH Mi-
nuity At oompound interest ie

th»t pritioipftl whieh put out »t
compound lutoeet tar the gtren
time, would produce the Mnoimt
of the Minuity we have from Art.
86, formulft I. v. (1 + rVssAzs

r
idimr by (1 + r) \ we let fbrmulA
V iu the margin.

FormulM VI and VII are derived
flromV.

To find thQ present value of an an-
nuity which if to commence after
t yean and theu continue for •
vean, we have firom formula Y, «
mti'+ «yeani,=

for t yean

alone.t»=-;-J
^^^^^, }

Therefore for t yean to commence
after* yean, vsa

r\ (1 + »•)•« (1 + r)' f

whidi is fonmula VIJI 'in the
margin.

When an annuity laata for ever aa
in the oaie of hmded property,

il + r)* in formuhk V becomes in-
initely great, uid therefore

Trr-T.= ;;?=<> "od the formuUi
(l+r)«. oc

for finding the present value of
a perpetuity is reduced to the
Anrm given in IX.

Firnnulas X and XI are derived fh>m IX.
Tho present value of a freehold estate to a person to whom it will r^ert

after « yean aud then continue for ever, is found £rom formulaVUI sod Is

represented by formula XII in the margin.

05. To fMdlitate the calculation of annuities the following tables
f^ven, the flnt showing the amount of an annuity of f1 at cqanpound in-
terest, and tS^ ssc«id» the proseut valuew wi annui^ ofm at vnptmaA
Interest.
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TABL£ OF TH£ AMOUNTS OF AN ANNUlTt
ov 91 OB jEI.

No. of
Pay- 8 per cent. 4 per cent. 6 per cent. 6 per cent.

ments. •

1 1-00000 1-00000 1-00000 1-00000

2 2-08000 2-04000 2-05000 2-06000

8 8-00090 8-12160 . 8*16250 818860
4 4-18868 4-24646 4-81012 4-37462

5 6-80918 5-41682 5-52f38 6-68706

6 6-46841 6-68297 6-8C .91 6-97682

7 7-66246 7-89829 8-14401 8-39884

8 8-89284 9-21428 9-64.ni 9-89747

9 1015911 10-68279 11-02666 11-49181

10 11-46888 12-00611 12-67789 18-18079

11 12-80779 13-48685 14-20679 14-97164
12 1419208 16-02580 15-91718 16-86994

18 15-61779 16-62684 17-71298 18-88214

14 17-08682 18-29191 19-59863 21-01606

16 18-69891 20-02859 21-57866 28-27698 i

16 20-15688 21-82468 23-65749 26-67268
17 21-76160 28-69751 26-84037 28-21288
18 28-41448 26-64641 28-18238 80-90565
19 25-11^7 27-67128 80-53900 83-75999

20 29-77808 33-06595 86-78659
21 28-67648 81-96920 85-71926 89-99278
22 80-58678 84-24797 38-60621 48-89229

28 82-46288 86-61789 41-43047 46-99588

24 84-426i7 89-08260 44-50200 50-81658

25 86-45926 41-64591 47-72710 64-86451

26 88-65804 44-81174 61-11346 69-16689

27 40-70968 47-08481 64-66931 68-70576

28 42-98092 49-96758 58-40268 68-52811

29 46-21886 62-96629 62-82271 78-68980

80 47-67541 66-08494 66-48886 79-05819

81 60-00268 69-82883 70-76079 84-80168

82 52-50276 62-70147 76-29829 90-88978

88 55-07784 66-20968 80-06877 97-84816

84 67-78018 69-86791 85-06696 104-18875

86 60-46208 78-66222 90-32031 111-43478

86 68-27594 77-69881 96-88628 119-1208V

87 6617422 81-70225 101-62814 127-26812

88 6916945 86-97034 107-70954 186-90420

89 72-28428 90-40916 114-09502 146-05846

40 76-40126 9602551 120-79977 164-76196

41 78-66880 99-82664 127-88976 166-04768

42 8202820 104-81960 136-23176 176-95054

48 85-48389 11001288 142-99334 187-50758

44 89-04841 115-41288 161-14300 199-75808

46 92-71986 121-02989 159-70016 212-74351

46 96-50416 126-87957 168-68616 226-50812

47 100-89660 132-94589 178-11924 2il-09861
48 104-40889 189 26821 188-02539 266-56458

108-64066 146-88878 198-42666 272-95840
•'2-79687 162-66708 209-84799 290-83680

•i .-f
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TABLE OF PRESENT VALUES OF AN ANNUITY
or $1 OR £1.

No. of
Pay- 8 per cent. 4 per cent. 6 per cent. 6 per cent.
ments.

1 0-97097 0-96164 0-96288 0-94840
2 1-91847 1-88619 1-86941 1-88389

8 2-82861 2-77519 2-87519 2-67801
4 8 71710 8-62999 8-64696 8-46610

6 4-57971 4-45182 4-82948 4-21286
6 6-41719 5-24214 6-07669 4-91782

7 6-28028 6-00206 5-78687 6-58288

8 7-01969 6-73274 6*46831 6-20979

9 7-78611 7-48638 7-10782 6-80169

10 8-58920 8-11089 7-m78 7-86009
11 9-25262 8-76068 8-80641 7-88687
12 9-95400 9-88607 8-86825 8-38884

18 10-68496 9-98666 9-89867 8-85268

14 11-29607 10-66812 9-89664 9-29498

16 11-98794 11-11849 10-87966 9-71226

16 12-66110 11-66289 10-88777 1010589
17 1816612 12-16667 ll-2740e 10-47726

18 18-76851 12-66940 11-68968 10-82760

19 14-82880 18-13394 12-08632 11-15811

20 14-87748 18-69032 12-46221 11-46992

21 15-41502 14-02916 12-82116 11-76407

22 15-93692 14-45111 18-16800 12-04168

28 16-44861 14-85648 13-48867 12-80838

24 16-98654 16-24696 18-79864 12-66086

26 17-41315 15-62208 14-09894 12-78836

26 17-87684 15-98277 14-87518 18-09816

27 18-32708 16-32968 14-64303 18-21063

28 18-76411 16-66306 14-89812 18-40616

29 1918846 16-98871 15-14107 18-69072

80 19-60044 17-29203 15-87245 18-76488

81 20-00043 17-68849 16-59281 18-92908

32 20-38877 17-87365. 15-80267 14-08404

83 20-76579 1814764 16-00266 14-23028

34 2113184 18-41119 16-19290 14-86814

85 21-48722 18-66461 16-87419 14-49824

86 21-88225 18-90828 16-64685 14-62099

87 2216724 19-14258 16-71128 14-78678

38 22-49246 19-86786 16-86789 14-84602

39 22-80822 19-58448 17-01704 14-94907

40 28-11477 19-79277 17-15908 16-94680

41 23-41240 19-99305 17-29486 16-18801

42 28-70136 20-18662 17-42320 15-22454

48 28-98190 20-87079 17'64691 15-80617

44 24-25428 20-54844 17-66277 15-88818

45 24-51871 20-72004 17-77407 15-46588

46 24-77545 20-88466 17-88006 16-62487

47 25-02471 21-04298 17-98101 1O-58908

48 26-26677 21-19618 18-07714 15-66002

49 25-69166 21-60166 18-16872 16-70767

60

•' '

'

—

26-72977 21-72977 18-25692 16-76186
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APPLICATIONS.

66. To find tlie amount of an annuity forborne for any
number of years at compound interest :

^^ «{(l+ry-l}
,.,

BULL

Intbbpritation.—l^om the amount raised to the power indi'

cated by the number of payments subtract 1 ai^ multiply the

remainder by the annuity. Laetly : divide the mm thus obtained

by the rate per unit and the quotient toUl be the required amount.

By the Tabm.—JFVnd from the table the amount of $1 for the

given number of payments and at the given rate; multiply it by the

given annuity and the quotient will be the amount.

ExAMPLB-—^If a yearly rent cf $400 be forborne for 23 years,

to what sum will it amount at 5 per cent, compound interest?

OPEBATIOK.

Here a= 400^ <= 28, r= 0$.

_ , a \ (l+rV—l \ 400 { (r06)«3-i j 400X2-071476 828'
Then A= .

i 1 = { '= rrr = --:
r 05

06

= »16571*80. An».

Bt thb Tablb.—Amount of t~ it the given rate and time = •i$41'43047.

Then 911-43047 X 400= $16572*188.

NoTB.—These two methods give results slightly different. This arises
firom the fact that the iable shows only an approximation to the correct
amount of the annuity for |1 ; all the figures except the first five of its

decimal being rejected.

67. To find the present value of an annuity at compound
interest :

—

590

U6

BULB.

'' = TP-(ITT)'!<'>
Intbrpbbtation.—Divide 1 by that power of the dmount of $1

which is indicated by the number of payments and subtract the

resultfrom 1.

Multiply the remainder by the quotient arising from the division

of the given annuity by the rate per unit and the resti^t will be the

required present value.

By thi Tablb.—Find iA< present value of an annuity o/$l for
the givm number of payments and at the givefi rate, and multiply

this by tks giveji annuity.
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iBxAMPLi.—What is the present value of an annuity of $40,
to eontinue 5 years, allowing 6 per cent, compound interest?

OPBBATIOV.
Here a= 40, ^= 5, and r= '05.

= 800X *2165= $17S'20. Ans.

Os BT THS Tablb.—-Present value of an annuity of 81 for glTen rate and
time:±: $*'S2im and 94'82948 X 40 =$173*179. Ans.

68. To find the present wa:4h of a perpetuity :

—

BULB.

F= (IX.)

Imtbbpbbtatiom.—Dtvitfe the anmniy by the rate per unit and
the quotient toUl he the value of the perpetuity,

ExAlfPLB.—^What is the present value of a freehold GStAt« of

$75—allowing the purchaser 6 per cent, compound interest for

his money ?

OPBBATIOK.

Here a=76^ and r ss'oe.

Then F= % 7600^i:^ zr,9WM. AHg.
•06"" 6

69. To find the present worth of a perpetuity in

leVernon:^

—

BULB.

Vss
^(14-r). (x«)

Intibpmtat:'>n.—Find that power of the amount o/$l for one

payment that is indicated by the number of payments that have to

elapse before the annuity reverts^ multiply this by the rate per unit

and divide the given annuity by the product-—the result vrill be the

present v<due,

EzAKPLB.—^What is the present value of the reversion of a

perpetuity of $19*20 per annum, to commence 7 years hence

—

allowing the buyer 4i per cent, for his money?

OPBBi.TIOB.

Here a« 7»'20, «= 7, and rzs'(m.
a J 79-ao v»:^_ _ 7f;ae __

Th6n>^—
y(l4.y). — .(y45X(l f -046)'

""
046X1*880888 -"oSi^B^

""

$1298-297. -Am.

Ar^fm^
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f i

60. With due attention to the foregoing interpretations

and examples, the pupil will not experience any difficulty

in applying the remaining formulae.

EXKBOISB 164.

1. What is the annual rental of a freehold estate, purchased for

$3000 when the rate of interest is at 4 per cent.?

Jiru. $120.

2. If a perpetuity of $563 can be purchased for $11260 ready
money, what is the rate of interest allowed 7

^ns. 5 per cent

.

3. A freehold estate producing $75 per annum is mortgaged
for the period of 14 years ; what is its present val^e,

reckoning compound interest at 5 per cent, per annuna?
Jns. $76'7-608.

4. Required the present value of a deferred annuity of $90, to

be entered upon at the expiration of 12 years, an$ then
to be continued for 7 years at 4 per cent, compound
interest? Am. $337-39.

5. What is the present value of an estate whose rental is $1500,
allowing 6 per cent, compound interest ?

Ans. $30000, or 20 years' purchase.

6. For how many years may an annuity of £22 be purchased
for £308 12s. lOd., allowing compound interest at 4 per
cent.? Jins. 21 years.

7. What is the present value of an annuity of $154 for 19 years
at 5 per cent, compound interest? Jins, $1861*13.

8. What annuity, accumulating at 3} per cent, compound
interest, will amount to £600 in 40 years ?

Jtru. £e 13s, lid.

9. In how many years will an annuity of $8 per annum amount
to $187*315625 at 3 per cent, compound interest ?

Ant. 18 years.

19. What will an annuity of $74 amount to in 30 years at 4 per
cent, compound interest? jins, $4150*28.

QUESTIONS TO BE ANSWERED BY THE PUPIL.

NoTB.—7%« immhtrs afttr fhs qutstions rt(f<Br to the immbered articles

<j^ the sectiTn.

1. Wheu are quantities said to be in arithmetical progression i^ (1)

2. What are the extremes ? Wh9.t the mean*? (S)

8. What Ave quantities are to be oonsidared in arithmetioal progr^wion ?(8)
4. How iure iMt» related to each other ? (3)
6. How mai 7 oases arise from these combinations t (S)
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0. Deduce the fundamental formulie for •rithmetioal pronrefudon. (4-7)

7. When are quantities said to be in mometrioal progremon P (16)

8. What five quantities are to be ooneidered in geometrioal progression ?(16)

9. How are these related and how many cases arise firom their combina-
tions? (16)

10. Deduce the ttindamental foimiiln for geometrical progression. (17-10)

11. Wlwt I ule do you use when finding the sum of any infinite serieswhen
the ratio is less than 1 ? (85)

12. Prove this rule. (25)
18. How do we insert any number of arithmetical meauB between two

given extremes ? (26)

14. How do we insert any number of geometrical means between two
extremes? (26)

15. What is position? (27) .

16. Into what rules is position divided ? (28)
17. When is a single position used ? (29)
18. What class of questions require the use of double position ? (30)
19. Give and prove the common rule for single position. (82)
20. Give and prove the common rule for doubleposition. ($4)
21. Deduce algebraically a complete set or rule: for oumpound interest. (85)
22. What is an annuity ? (40)
23. When is an annuity said to be in possession? (41)
24. What is a deferred annuity or an annuity in reversion ? (42)
25. What is a contingent annuity ? (41)
26. What is a perpetuity ? (45)

27. When is an annuity said to be in arrears ? (46)
28. What is the amount of an annuity P (47)
29. What is the present worth of an annuity P (48)
30. Deduce a set of rules for computing annuities at simple interest.

81. Ulustrate the absurdity and injustice of computing the present value
of annuities at simple interest. (60)

32. DvMluce a set of rules for annuities at compound interest. (54)

EXBKOISB 165.

EXAMINATION PROBLEMS.

FIRST SBBIBS.

^ i

1. Tyrite down as one number seven trillions and ninety millions,

and nineteen and four million two hundred thousand
and six hundredths of trillionths.

2. Deduct 19 per cent, from $7580 and divide the remainder

among A, B, 0, and D, so that A may have $111*11 more
than B ; B $00'90 more than G, and D one third as much
as A, B and G together.

3. A and B can perform a piece of work in 8 days, when the

days are 12 hours long; A, by himself, can do it in 12

days, of 1(^ hours each. In how many days of 14 hours
long will B do it?

4. Reduce JC179 lis. 8id. to dollars and cents, and divide the

result by -00000048.

ft. wiiat ^s the 1. c. m. of 44. 18. 30. 77. 56 and 37?
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6. In what time will any sam of monej amonnt to 30 times
itself at Si per cent, simple interest?

1. Divide 7342163 octenary by 61351 nonary^ and gire the
answer in the dnodenary scale true to two places to the
right of the separating point.

8. Moltiply 43 lbs. 3 oz. 17 dwt. II grs. by 783|.

9. Find the sum of tlio series 1+i+i+i} od infinitum.

?i
3

10. Divide i of | of 192 by--

4J

n-

S-,

-

2

i

11. Extract the l7th root of 139140163.

12. There is a number consisting of two places of iQgures,

%?hich is equal to four times the sum of its digits, ftnd if

18 be added to it, its digits will be inverted. What is

the number ?

H

I

SKOOKD 8SRIS8.

18. Divide $897-43 among A, B and G, so that B may have
$93*40 less than A, and $69*18 more than G.

14. If 7 lbs. of wheat contain as much nutritive matter as 9 lbs*

of rye, and 5 lbs. of rye as much as 8 lbs. of oats, and 13

lbs. of oats as much i^ 21 lbs. of buckwheat, and 27 lbs.

of buckwheat as much as 20 lbs. of l^arley, and 24 lbs. of

^ barley as much as 26 lbs. of jieas, and 11 lbs. of peas as

^..^MSauch as 35 lbs. of potatoes; how many pounds of po-
' ' ^' tatoes contain as much nourishment as 16 lbs. of wheat?

15. Reduce | of 4} of 7^ of— of | of 3 oz. 4 drs. 2 scr. 5
191

grains to the decimal of ^V of '63 of 2^ of -^;r of 6i times

7 lbs. 3oz., Apothecaries Weight.
• • •

,J^f., From 623*42793 take 93*4267192; mark distinctly the re-

;rj'
J.

-r
suiting repetend.

;17. If { own a vessel valued at $7493 and wish to insure it at a
premium of 4} per cent, so as to recove^, in dase of the

destruction of the vessel, both the premium paid and the

value of'tl^ v^sel, for what Sum must I insure 7

IS. If IB nan |n 20 weeks of 6 working days each, working 11

houn a da^^, dig 11 cellars^ each 20 feet long, 16 net wtdo

26,

26.

27.

28.

29.



l5)tAMINATlON PftOBLEMB. 369

have

kind 6 feet deep ; how many men will be required to dig

24 cellars, each 22 feet square and 4 feet deep, in 36 weeks
of 6 days each, working 9 hours per day ?

19. A certain number is divided by 9 and tlae quotient multiplied

by 17 ; the product is then divided by 300 and 33 is added
to the quotient ; the result is next divided by 3, and from
this quotient 31 is subtracted, and the resulting difference

divided by 12i. Now i of f of ^ of this last quotient is

2^. Required the original number.
20. What is the 1. c. m. of 480, 768, 348, and 1176 ?

21. What is the G. G. M. of 17698, 46090, and 17134/ ?

22. In a certain adventure A put in $12000 for 4 months, then
adding $8000, he continued the whole 2 monthe longer

;

B put in $25000, and after 3 months took out $10000, and
continued the rest for 3 months longer ; put in $36000
for 2 months, then withdrawing f of his stock, continued
the remainder for 4 months longer ; they gained $16000

;

what was the share of each ?

23. Three merchant£i trafSc in company, and their stock is £400 ;

the money of A continued in trade 6 months, that of B
6 months, and that of G 9 months ; and they gained

£375, which they divide equally. What stock did each
put in ?

24. A fountain has 4 pipes, A, B, G, and D, and under it stands

a cistern, which can be filled by A in 6, by B in 8, by
in 10, and by D in 12 hours ; the <;istern has 4 pipes, E,

F, G, and H ; and can be emptied by E in 6, by P in 6, by
G in 4, and by H in 3 hours. Suppose the cistern is full

of water, and that 8 pipes are all open, in what time will

it be emptied ? '

scr. 5

I times

the re-

THIRD SBRIBS.

25. Express 74938 and 17498679 in Roman Numerals.

26. 2310 loaves of bread are divided among charitable institu-

tions in the following manner : as often as the fir&t receives

4 the second receives 3, and as often as the first receives

6 the third gets 7 ; how many will each have 7

27. How much sugar at 4, 6, and 9 cents a pound, must be mixed
with 72 poi\nds at 12 cents a pound, so that the mixture
may be worth 8 cents a pound 7

28. What principal put out at simple interest will amount to

$4444'44 in 4 years, 4 months 4 days at 4'44 per cent. ?

29. For what sum must a ship valued at $23470 be insured so

4^ in case of its dest.*uction, to recover both th^ valu^ of
^« yAMel and the cremium of 2^ Bsr cent.

"

M«« w*««r 9f* «^ pV& WAAHa y
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30. What principal will amount to $7403*47 in 8 yean, allowing
simple interest at 1 per cent. ?

31. I send to my agent in Manchester $17460 and instruct him
to deduct his commission at 3^ per cent., and inrest the

balance in broadcloths at $2*95 per yard. When I re ~We
the goods I have to pay in addition $1347*90 for cark.) ^*e,

$479*40 for insurance, $169*83 for storage, wharfage, and
^ harbour dues, and an ad valorem duty at 2 J per cent, on

the inyoice of goods. Required how many yards of cloth

my agent ships to me and what I gain or lose per cent, on
the whole transaction if I sell the goods for $26000.

32. Transpose 134234 quinary into the ternary, octenary, and
duodenary scales, and prove the results by reducing all

four numbers to the denary scale.

9}
33. What is the diflFerence between ? of 4i of jj of jV of I of

1
**

,
X43 18s. Hid., and3f ofj^of*66ofl*75of6itiihe8$97l8?

34. Given the logarithm of 2 = 0*301030

3 = 0*477121

13 = 1*113943

Find the logarithms of iV) 10*5, 1125, 28*16, 65000, '0005,

152*1, and 8*112.

36. Extract the cube root of 8lltet'l2 duodenary true to two
places to the right of the separating point.

36. A person passed ^ of his age in childhood, -^ of it in youth,

f of it+ S years in matrimony ; be had then a son whom
he survived 4 years, and who reached only i the age of

his father. At what age did this person die?

FOUBTH ^SRIKS.

37. Divide 63 nyles 3 fur. 7 per. 3 yds. 2 ft. 7 in. by 7 fur. 23

per. 3J yds.

38. Divide 6*3 by *000000274. .

39. If i yards of cloth coBt $^, h->w muclfWill 6fr yards cost?

40. Find the interest on $4237*71 at 61 per cent, for 1*07 years.

41. In what thne will $674*30 amount to $1000 at 8i per cent.?

42. What are the amount and compound interest of $813*71 for

7 years at 4 per cent, hjidf-yearly ?

43. A owes B $4300 to be paid as follbWiildz.: $300 down,
$700 at ^e end of 4 month>i,$750 at thdend of 7 ilionths,

$850 at the end of 9 months^ $100 at the end of 13 months,
and the balance at the etid of 19 months. Rcqtuired the

equated time fbr the whoi« u«bt.

6^

5^

68

I'
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iVTO

cost?

years,

cent. 1

•nfor

down,
lonths,

lonthB)

id the

44. Deduct 23 per cent, from $4200 and diride the remainder
between A, B, C, D, and E, so that A maj hare $17*10

more than B, G $19-23 less than B, D $4211 less than C,
and E half as much as A, B, C, and D together.

45. What principal put out at simple interest at 16 per cent, will

amount to $378680 in 11 years?
46. Find the value of

{ (3f~-2,ytf)x-46-7-f of 142867 }-h8i times (i4-|+i~>»V^)

{(•73x-12346-^?H)4-?+9?-fl'yT*r}-r27-4922077
47. Add together 312312302 and 2312132 quaternary; multiply

the sum by twenty-three thousand Pnd eleven times 4234
quinary ; from the product subtract S65+444-|-333-|--222

Hhlll *enary; divide the remainder by 6542 septenary

^

and give the answer in the octenary scale.

What is the square of '1 and also of •! ?48

FIFTH SKRIBS.

49. Read the following numbers :

1000300600600-000700800^ 0.

7600290034007000000067400209.
50. Find the 1. c. m. of 2, 9, "6, 27, 48, and 81.

61. In what time will any sum of money amount to 7 times
itself at 6 per cent, per annum compound interest?

62. How often will a coach wheel turn in going from Toronto
to Brampton, a distance of 20 miles ; the wheel being 14
ft. 10 ik. in circumference ?

53. How many divisors has the number 1749600?
96 i of 7

54. Divide f ofy by 357-
"2""

55. A can do a piece of work in 12 days, and A and B together
can do it in 5 days ; in what time can B alone do it 7

66. What principal will amount to $8899-77 in 11 years ai? 6
per cent, ha^f^early, compound interest?

57. Divide the number 10 into three such parts, that if the first

be multiplied by 2, the second by 3, and the third by 4^
the three products will be equal.

68. There are three fishermen. A, B, and G, who have each
caught a certain camber of fish ; when A's fish and B's
are put together, they make 110; when B's and G's are
put together they make 130 ; and when A's and G's are
put together they make 120. If the fish be divided equally
amqng them, what will be each man's share ; and how
manT fish did each of them catch ?
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ft9. What if the fortj-serenth t«nu a^d also the sum of the first

93 terms of the series 7, 11, 15, 19, &«..?

60. In what 'me will any sum of money amount to 21 times
iteelv i^ 7 per cent, compound interest?

SIXTH SERI8S.

61. Divide $3700 among three persons. A, B, and G, so that B
may have $387 less than A and $196*87 more than 0.

62. What are all the divisors of 5716 ?

63. What is the value of

{ (l7i^f-10g?,)-<-4+^-f9~i)l-r(-8378-fi of 31)

•6322632 X i of 9\-r(k of 4^ of ^ of 86^-MOl)
64. Divide $7200 among 3 men, 4 women, and 17 c}iildren,

giving each man twice as much as a woman, and each
woman three times as much as a child. What is the

share of each 7

65. How many divisors has the number 25400? '

9?
66. What is the difference between f of 4^ of tt of ^ of£3 168.

19i 1

lUd.and-:3i-of4^of-3j-of-iajB^ofHof-85of^of$l783?

67. Compare together the ratios 7: 13, 9 : 16, 8 : 15 and 10 : 19 and
point out which is the greatest, which the least, and what
the ratio compounded of these given ratios.

68. Divide 67-432 by 7-9036.

69. Beduce 9 per. 9 yds. 7 ft. 120 in. to the decimal of ^ off of

f of 35 acres 2 roods.

70. Add together 17-0342, 2706357, 98-123456, 829-6423,

986-1234298, 9*876342, and 813*9864234567.

71. In the ruins of Persepolis there are two columns left stand-

ing upright. The one is 64 feet above the plain and the

other 50. In a straight line between these stands a
small statue, the head of which is 97 feet from the top of

the higher column and 86 feet from the top of the lower,

the base of which is 76 feet from the base of the statue.

Required the distance between the tops of the columns.

72. In a mixture of spirits and water, i of the whole plus 25
gallons was spirits, but i of the whole minus 5 gallons

was water. How many gallons were there of each ?

I

is
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BIYINTn 8IRIX8.

73. Extract the square root of 401241*3424 in the quinary n ale.

74. A father being asked by his son how old he was, replied,

your age is now ^ of mine ; but 4 years ago it was only

f of what mine is now: what is the age of each?

75. Divide -72347 by 0032.

76. Extract the 11th root of 97294764-372.
'^7. Find two numbers, the diff»irence of which is 30, and the

relation between them as 7j
' *"> 3J.

78. "What is the 1. c. m. of 35, !f> :Vr iP, 62, 63 and 40 ?

9. Sum the series l-f-74-13+19+&c., to 101 terms.

80. What is the ratio compounded of 19:7, 11:66, 36:iaiv

llf:29, 8:4) and4f;3.

8r. Find two numbers whose sum and product are equal, neither

of them being 2.

NoTB.—In this question tako any number for the first of the two, as for

example 7. Then 7+some other number=7Xthst other number.

Assume for this second number any other, as 3.

Then 7+3=10=:7X3, gives an error of—11.
Assume some other for the second as 8.

Then 7+6=ia=7X8 gives an error of—38.
Then 28x3=09 ..,, - v. __^* ,1

11X8=66 Whence second number= «" = ^s*

82. Find the value of

( { (9]i+4H+3 !
—16|^) X -64 }-rH)x35tin..8 '142857.

{•97x-2437*8x(l^X4^)} x(4ff—2iV).
83. The hour and minute hands of a watch are together at 12

;

when will they be together again ?

84. Given the logarithm of 2 = 0-301030
logarithm of 7 = 0-845098
logarithm of.11 =: 1-041393

• •

Find the logarithms of 3850000, 3181-81,* -0000154, Vt,

1-571428 and 93-17.

86.

BiaHTH 8BBIBS.

85. Find the difference between the simple and compound inter-

est of $700 in 3 years at 4^ per cent, per annHm.
X, T, and Z, form a company. X's stock is in trade 3

months, and he claims ^V of the gain; Y's stock if 9
months in trade ; and Z advanced $3024 for 4 months,
and claims half the profit. Ho «u .a:j V __ J V
tfiljute ?

jlwiv utuuu uiu iv ttuu M, con-
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374 EXAMINATION PB0BLSM8. w

$*l. There is a fraction which multiplied by the cube of 1| and
dirided by the iquare root of IJ, produces | ; find it.

88. Find the cube root of 80677668161.
89. How much sugar, at 4d., 6d., and 8d. per lb. must there be

in 112 lbs. of a mixture worth 7d. per lb.

90. Find three such numbers as that the first and | the sum of
the other two, the second and ^ the sum of the other

two, the third and \ the sum of the other tW0| win make
34.

NoTB.—Asfume 40 m the turn of the three numben.
Then l8t+2Dd+ Srd= 40 and l8t+i(2nd+ 8rd)=M .

*
. i (2nd+8rd)= 6 and 2nd+Srd ss 12.

2nd-)4(lBt+8rd)a=:84 • . | (l«t+8nd)=:6andlft4-8rd=:».
Srd44 (1st+ and) :=34 .

' . } (Ist-f2nd) m=6 and ui+and^ 8.

Then addfriff these together, twice (l8t+4nd^)-8rd)tt 99. . .lit+md
+3rd:= 14^= sum.

But should equal 40—therefore error ==—25|.

Similarhr amufoe sotne other number and appljr the rule, and the true
. sum 58 will be found, ft'om which the nummanimaybe easily obtained.

vl. Insort 4 arithmetical means between 1 and 40. ;

. 92. The sum of all the tt.ms of a geometrical progression ib

1860040, the last term is 1240029, and the ratio is 3.

What is the first term ?

93. If 6 apples and 7 pears cost 33 pence, and 10 apples and 8
pears 44 pence, what is the price of one apple and one
pear?

28}
94. Multiply } of J of f of -~- by | ofi of J.

95. From a sum of money, $50 more than the half of it is first

taken away ; from the remainder, $30 more thi^i its fifth

partj and again from the secbnd remi^Aden $20 more
than its fourth part. At last there reihained only $10.
What was the original sum ?

96. A gentleman hires a seryant, and promises him, for the first

year, only $60 in wages, but tot each following year $4
more than the preceding. How much will the serrant
receive for the 17th year of his engagement, and how
much for all 17 years together?

NINTH SflRIIS.

97. Write down as one number eleven trillions and eleven, and
eleven tenths of billionths.

98. Redulbe £749 168. 5}d. sterling to dollars and ^ents.

99. Wl>at are the prime factors of 17740^?

100. A,t wl^at rate per cent, per annum will $704 amount tq

fUlli'll |n'lt ^ears at con^pound intejrest?

f

l<,M<iMlL

.{ 't
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101. How many seholan tOb there in » scbool to which if 9 be
added the number will be augmented by one-thirteenth ?

102. Three different kinds of wine were mixed together in such
a way that for every 3 gallons of one kind there were 4 of
another, and t of a third: what quantity of each kind was
there in a mixture of 292 gallons ?

103. Divide £600 among four persons, so that when A )ias £|,
B shall have £i, C i, and D i.

104. What is the present worth of an annuity of $100 to con-
tinue 23 years, at 6 per cent, compound interest?

105. Twenty-fire workmen have agreed to labor 12 hours a day
for 24 days, to pay an advance made to them of $900

;

but having each lost an hour per day, five of them engage
to fulfil the agreement by working 12 days : how many
hours per day must these labor ?

106. A man has several sons, whose ages are in arithmetical

progression ; the age of the youngest is 5 years, the com*
mon difference of their ages is 6 years, and the sum of all

their ages is 161. What is the age of the eldest?

107. If a man dig a small square cellar, which will measure 6
feet each way, in one day, how long will it take him to dig
a similar one that i|hail measure 10 feet each way ?

108. A servant agreed to live with his master for £8 a year,

and a suit of clothes. But being turned out at the end of
7 months, he received only £2 13s. 4d. and the suit of
clothes : w^at was its value ?

T1NTB8IBIB0. ,

109. What number is that of which |, i, and i added together,

will make 48 ?

110. If an ox, whose girth is 6 feet, weighs 600 lbs., what is th»>

weight of an ox wholie girth le 8 feet?

111. Four women own a ball of butter, 6 inches in diameter.

It is fgreed that each shd.'). take her share separately from
the surface of the ball. How many inches of its diameter
shall each take?

112. bivide 71213*43 by 12*342 in the nonary scale and extract
the s^uf^re pot of the quotient true to three places to the

nghfpf i^hf separating point.

113. Five merchants were in partnership for four years; the

&»t WL%M $60} then, 6 months after, $800, f^id at length
$U00, four moiitlis before the end of the partnership ; the
second put In at first $600, and six months after $1800

;

the third put in $400^ and ever^ si^ months after he added
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$600 ; the fourth did not contribute till 8 months after the
commencement of the partnership ; he then put in $900,
and repeated this sum every six months ; the fifth put in

no capital, but kept the accounts, for which the others

agreed to pay him $1'26 a day. What is each one's share
of the gain, which was $20,000 ?

114. In what time will any sum of money amount to 16 times

itself at five per cent, per annum. 1st. at simple interest ?

2nd. at compound interest?

116. Three persons purchased a house for $9202 ; the first gave
a certain sum ; the second three times as much ; and the

third one and a half times as much as the two others to-

ge^ther : what did each pay?
1^6. A piece of land of 166 acres was cleared by two companies

of workmen ; the first numbered 26 men and the second
22 ; how many acres did each company clear, and what
did the clearing cost per acre, knowing that the first cqm-

[\ pany received $86 more than the second?
117. The greatest of two numbers is 16 and the sum of their

squares is 346 : what are the two numbers ?

118. To what sum! will $1200 amount in 10 years at 6i per
cent, simple interest?

119. If 496 men, in 6i days of 11 hours each, dig a trench of
7 degrees of hardness, 466 feet long, 3f wide, 2} deep, iu

how many days of 9 hours long will 24 men dig a trench
of 4 degrees of hardness, 3371 feet long, &| wide, and 3^
deep ?

120. Four men, A, B, G, and D, took a prize of $6213, which
they are to divide in proportion t*' "^^ following fractions

:

if possible, A, B, and G, are to h ^l; B, G, and D, H ;

A, G, and D, -^; and A, B, and i>, | of the prize. What-
does each receive ?

BLKYBNTH SBBI18.

121. Reduce -7, 'SS, -727, '9i326 and 8'67l347 to their equiva-

lent vulgar fractions.

122. Reduce 7l3ja| Undenary, and 12123iVift?t,V quaternary to

equivalent expressions in the denary scale.

123. Add together 31 of 2^ of 7^^ of a £, 9^ of3f of a shilling,

and 8i of 4i of a penny, and divide the sum by ^ of 6-^

ofiof3id. - »

124. If 24 pioneers, in 2} days of 12^ hours long, can dig a
.trench 139-76 yds. long, 4} yds. wide, and 21 yds. deep,

what length of trench will 90 pioneers dig in 4^ days of

9| hours long, the trench being 4{ yds. wide, and 3^ yds,
J <i

ooep J

\>
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125. A person, by disposing of goods for $182, loses at the rate

of 9 per cent. ; what ought they to have been sold for to
realize a profit of 7 per cent. ?

126. In what time will any snm of money amount to 11| times

itself at 6 per cent, per annum.
1** At simple interest ?

2'x' At compound interest?

127. It is desired to cut off an acre of land Arom a field 15|
perches in breadth ; what length must be taken?

128. Express a degree (69^ miles) in metres, when 32 metres
are equal to 36 yds. h.- ,

129. Find 7 geometrical means between 3 and 1968ft.., ,4;

130. Sum the infinite series 7+ 1} +-^, &c.

131. Four men bought a grindstone of 60 inches diameter.

Now, how much of the diameter must ibe ground off by
each man, one grinding his part first, then another, and
so on, that each may have an equal share of the stone, no
allowance being maide for the axle?

132. Divide 100 guineas into an equal number of guineas, half-

guineas, crowns, half-crowns, shillings, and sixpences, and
reduce the remainder to a fraction of a pound.

TWELFTH BBmiS.

133. The owner of iV of a ship sold tV of | of his share for

>^$12^', what would -1 of f of the ship cost at the same
4i

rate?

134. At what rate per cent, per annum will $700*90 amount to

$1679*40 in 6 years, compound interest being allowed?

135. A person paid a tax of 10 per cent, on his income ; what
must his income hare been, when, after he had paid the

tax, there was $1250 remaining ?

136. The sum of ^3 13s. 6d. is to be divided among 21 men, 21

women, and 21 children, so that a woman may have as

much as two children, and a man as much as a woman and
a child: what will each man, woman, and child receive?

137. Distribute $200 among A, B, G, and D, so that B may re-

ceive as much as A ; as much as A and B together, and
D as much as A, B, and together.

138. Find the difference between Vi and ^h
139. Reduce^^, l7V\r4-iV4- 144H, 2^— iX,! ot^ x iVof

\^ of II, and 6347 -r 2), to their simplest forms.

140. Find the cube root of 884736, and the fourth root of 95^51
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141. A gtntml leTijBd a contribution of S520 on four Ulngoi,
contidainff 2S0, 3Q0, 400, and 500 in^Mtanti roi^ctiTe-
ly; what mast they eACb pay ?

142. A person bad a salary of $S20 a year^ and let it romi»in

unpaid for 17 years. How much had he to receiTO at the

end of that time, allowing 6 per cent, per annum co * •

pound interest, payable hiJf-yearly ?

143. Insert four arithpietioal means between 2 and 79 ;'alsofind
the 9tb ^rp and the sum of the first 207 terms of the series

3, 7, 11, IP, *C.

144. A, B, and 0, start at the same time, from the same point,

and in tho ^ine direction, round an island 73 miles in cir-

cumference; A jfoes M the rftte of 6, B at the rate of 10,

and at the rate of 16 miles per day. In what^ti^e will

t&ey be all together again7

IS.

18.

17.

18.

it ABITHMBTIOAL RBORBATIONS.
\

I. If. tiie thtodof j8be ^ what miut the fourth of SO be

F

p;^'pb'bii|^ (if 6 be fwhai |«rt'of wili;be 11 ? '

8. V^1iMijftm^$(>^^itb^jjilm y^,i^U be 100.

4. Whet part oi* 8 penb^ib'fli^iliwlo/ two pence?
6. If a herrfaig and » half ooit i|<|E^bdw muph^will 11 herrings cost ?

*

8. If 19 «n;>l0B sre worthn peanC and 8 pears oost a cent, ivbat willbe the
pff^Of l^lipples?

7. VInd anumber sudi that 5 diall be the three-sevenths of it.

8/A b^wdrM bnrdlesare So pfauwd as to inolose 800 sheep,^and with two
hurdles more the field may be made to hold 400; how is this to be
done?

a b
8. A genllniian who owned fimr hundred acres of land f

&'«hefanii of a square, deair^ to keep 100 aores

wKittt||nteitt

feur 'sons, so that'

the same shape as his brod^heriS. Bow magrtb|p^^
"le?

m
10. Plaee^wr^ms so ee tp m«ke 84.,

Ui Wftte'doimUin such away that rubbing,^of t* oi^|8MliVemain.

^.' t .,mfmmii9tnmfk. HowoautW^ivpiMIt
18. JBEowmusta board 18 inphes Ipng find 8

such parts, that when th^ are
square?

[I7, tin nmlhiHI OMiN'tMi

[totiwo
fbrma

Lm.

19.

90.

81.

88.
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and* 7 lb. weight. How omi t)i^ ^fU|» ^f

?

lA.Sa]
- -

.--
.. 10M fto IndoM
wlMOtwooftlMm

^ ii||UH|i^fiurd»T

17. A pcnob hw iite.a80(»e and ft pMk arMlttooanyovcrariTer.bat
on MOouht of the HauaineM of th« boat ho ean oiil|,oainrj orer one
at a time. HoweanthlibedoneMainottokaTrthofDzwUhtiM
goQM, nor tho gooie with the oatat

18. laa dli^t and spanelj aettledvOkm ofCanada, there WM|tattonod
aamaU detachment of troops oottMng^aMhmtMM
Having eomtmoted temporaiy Xm^tOtM, the linF^iK^^*^
into 9 eompartmente, aUotting thfl«ai»tN OttetoldiMf/ani the iwt
to hia menTone evening the MlMahtlH^UigtOMte^U^ wera
in, viiitedeaohoomMrtment. andlibdlng 8 niMi flleacKtMMng» iq

each row. retirod. Tonr men, however^^en^ bat.^JA^^
fteUng Aortly afterwards nnsanr; tetamed to emiM hiif il^njmt
stiUiGiding sin each row. reUred^Main ; the 4nleim«tt oaHle baek,

bringing each another man with hfiMind the i«rgnafem»R^
hip round oom mmre. counted as >^«w?^ •«#!#wlj»«'W!:ff88:

eriiIteiw^l»>il^aKiy?<^^
onoe moraim'mtmm IntpwM tte dnnB^
tion. nnaUytha^aiArangeramtiUai^^
andtheiimntcodbting ooctos ..... , ... .... . . .

no one hadjone out or oome iik. and tnii hla iMnimont iMConn-
ffbunded. Bowwaathispos^bls'

19. Write downU fo that bj rubbhig out one half 7 diaU rraaain.

ao. Flaoethe«?itWni«nbeni.«.8.45.*««inthe W^taM
ofthe aocompanySg flgnre. so that tbt eolumaaaddfd

nay voMMint to ^la saoie snu.

gL mat is the diffinranoe between half-a-doien doam Md fix doaen

d

ooOoo

a

T '
< n

, u
?

IS. Xf a eroM>e made of W ^''''o^f^J^JS^J^i^^t,^
maar bto r^okjonad in thtse wayi.L an o9^vmg wm
Om bottom lip to the top ^ ttie P^pn^^tt.^ <

ftom the botton^ npto the orossandim to the right ^

orfkoin the bottom up to the inrdsa and then tont^
Sftr^oPtaito^aM «#o of «hb oottnten and^m
Stot&*lftS^a««pi'«mr ^i>«^ ^ ^•^
pNHertf of oountingiAiri^Ml «hus teiokbned.

H. *rwo tmvallBti,
otlMprSkWmra

U.X

fitaiktttyi

of whom had with him S botflaa of wina and tte

.it broken a badtet of eggi. oflMtojw fior

owner could tett how mamrhahad; to^jton
taww dierewerebetweenWandlOO.and ttat
bv Vn and rs at a time none remabiad } bni
J^&alntime there wer«9r«ntfiiiitnii how

iWe:::
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S80 ABITHMITIOAL RIOBIATIONB.
U

• « 1

11. It Is nqttlradtoflnd4radhweighta tha* tbqr weigh lay numbwr of

poundi fttim 1 to 40.

17. Intho aoeompMijlng flfforaitii

VMndrad to AllMtm oat of the
«i|pit poliiti with eoimteni in
the ftmowing mmnir, L «., the
ooanter hat to itart ikom va
vmoem^M point. ]nmm elooff
the Une ana he oeporited at
the other extremityi Thus, lu
oommfHoing, the ooanter mur
start mm uv point, sinoe §Si
are nnoooojI^M^ starting flrom
I the oounler msjy he oanried
etther to • or to 4 and there
d^lMstted, sappose it be depo-
sitedat 6, then thenextoounW
maj start horn any po4nt ex-
oept6»andso<m.

IS. Ahraaen Hon. plaoed in the middle of aressrvolr. throws out water
fWxn Its Boath, its «7«s audits right foot. When the water flows
t^^lHjnoatfa ajohe^ it flDs the nservofar in 6 hour* t tnm thfrr^ht
<m ItlQli^tt in 8 days ; fhni the left eye in S days, and from th^ fbot
fi 4 divi;^ In what time wiU the bMin be imedW the water flowing
mm-iil these apertorea at onoef

W. I)e^ apevm to tUnk of aur three numbers, eaoh less than lo, and
then tsU him themmhsn temwifat of

.

80. noreemen. Joneo. Brown, and llaoltfa. with their sons Hamr, Tom and
Nedlhad eaoh a pleee of land In the fturm of a sgiiam. jonias' piece
was 18 rods longer on eadi side than Tom's, and Browu's piece was
II rods longer on eaoh side than Hany's. Bach man pooessed 68
sonarerodsof land more than his ion. Which Of th^ persons were
ftuier and son respeothrely *

SI. ibSia ciiiitsiii. on a voyage, had acrew of 80 men. half of whom were
ua^ka. Bong beoauned on the passage for a long tim& their pro-
vMoos began to Ml, and the captain became satisfied that, unless
the nusmhsr of men were greatly diminished. aU would perish of
hanger heftave they oould reach any firiendlyport. Hethereltarepro-

'^ posed to the sailors that they should stana In a row on dedE. and
that evwry ninth man should do thrown over-board, nntU one-half of
the erew were thus destroyed. Tothis they all agreed. Howshould

< they stand so af to save the whites ?

88. !0!lyeet a person to multiply together two numbers, one o^ which you
sdeet, and. unseen iMT you. to rub out one of the diglto qf the pro-

. dnet->it Is required to tell, upon his reading the remaining die^M of
the product, what figure was rubbed out. /

|s iwuired to write down befcmhandthe answer to a q^iestlon in
Mm of a fflven number of moB, you writiiq; the ttwkdjlimrtht
> I^Ch addends, i^ ponae othar ^^erson tb^ m^rmedlfitefnes,

-V I

•I

A-:
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MATHEMATICAL TABLES.

LOGARITHMS OF MVMBIRS TROM 1 TO 10^000; WIVB
OIFF1REN0I8 AND PROPORTIONAL PARTS.

NimlMn from 1 tolOO.

N*. Litg* Km, L«g. No. IiHt* N«. L««.
1

N^ Lht.

1 (HXiOOOO 81 1-8B819 41 1-618784 61 1780880 81 1-808I8K

S O'aoioso 88 1-818488 48 l«Bt40 08 1798808 88 1-918814

8 0-477131 8S 1-861788 48 1-688468 68 1-798841 88 1-918078

4 O-WXMO 84 1-880811 44 1-648468 64 1-806180 84 l-OMBVy

6

0-698070 85 1-807940 40 1-668818 66 1-818118 80 l-OBMlt

0-778161 86 1-414878 46 1-683706 66 1*819644 86 vmmik-

7 0-84B096 87 1-481864 47 1-673098 87 1-888070 8sr 1-888619

8 o^nooo 88 1-447106 48 1-681841 68 1-883809 88 l-fMI8B

9 0464S43 89 1-462306 49 1-600196 m 1-888849 88 l^MBSOO

10

11

1-000000 80 1-477131 00 1-608071 1-846008 90 l'«048i8

1-041803 81 l'4813es 01 1-707070 71 1-801868 91 1-988041

U 1-079181 88 1-006160 08 1-716008 78 1-867883 98 1-968788

IS 1-iiaee 88 1-018014 08 1-734376 78 1-868838 98 1-988488

14 1-146188 84 1-081479 04 1-788894 74 1-880883 M 1-978188

10

16

1-176001 86 )!tHOK 00 1740863 70

76

1-870061 90

96

1*977788

l-a041» 86 1-666908 06 1-748188 1-880614 1-98887^

17 1-880419 87 l'O088O8 07 1766870 77 1-886491 97 1-880771

U 1-861873 88 1-079784 08 1-768488 78 1-803096 98 l'80188i

19 1-878784 89 1-091066 69 1770603 79 1-897837 99 1-886686

» vaoiioso 40 1-803080 « 1778101 80 1-908080 100

*:

" ^
•

881
rh V ^

^.__J

f a
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IS

§
ISm

17

ifi

178
ITS

!^

Si
161
169
168W
W
166
16S
168
16«

SI
168

ffi

161
160
100
180
188
168

m

%.
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I00ABXTHM8. as7

lift

lift

lift

10ft

lOft

llflftl

W if. • 1 9 9 4 a 6 7 8 • D. 1
400 602080 608169 602277 602386 608494 602608

"B5
608819 002928 808088 US 9

11 1 3144 8203 8861 8468 8077 8686 8902 4010 4118 lOS 1^1
21 2 4226 4884 4442 4060 4608 4766 4874 4882 0089 0197 IflS 1^1
as 3 8805 0418 0021 0628 8786 0844 0881 6009 8168 8274 IflS 'j^i
48 4 6881 6489 6006 6704 6811 6919 7026 7183 7241

as
.^1

M A 7400 7062 7660 7777 7884 7991 8006 8208 8812
IS

'^1
ft« < 8086 8683 8740 8847 8904 9061 9187 9874 9881 9488 '^H
75 7 9094 9701 9806 9914 610021 610128 610284 610841 810447 610084 107 1^1
M 8 610660 610767 610873 610079 1066 1192 1298 1400 1011

i%
US ^^1

M 9 1723 1826 1936 2042 2148 2204 2860

618419

2466 2072 108
fl

410 612784 612800 612996 618102 618207 618318 618080 618680 81S788 168 ^1
11 1 8842 8947 4003 4109 4264 4870 4470 4081 4686 «7«8 US ^^1
21 2 4897 0003 0108 0213 0819 0<24 0089 0634 8740

S8
100 \^|

82 8 0900 6000 6160 6260 6870 6476 6081 8790 108 "^1
42 4 7000 7100 7210 7810 7420 7020 7689 7784 7889 7048m '1^1

08 A 8048 8103 8207 8868 8466 8071 8676 8780 8881 8888 108 :^|
es 6 0093

62(086
9196 9802 9406 9011 9610 9n9 9884 9688 820088 104 '1^1

74 7 810840 820844 820448 680008 620606 620760 620664 880868 1072 104 1^1

u
8 1176 1280 1384 1488 1092 1600 1799 1908 2007 2110 104 ^1
9 2214 2818 2421 2820 2898 2782 2680 2989 8048 8148 104 9

tn 828?^
4**8 •^ 882406 628009 629663 flSSTM fflffiffff 4VWTJi 684076

0107 rss
US
lOS

'^1

10 1 4488 4091 4090 4706 4901 0004 fl
20 2 eSi4 m 0018 0621 0724 0827 0929 6082 6130

9a
US ^1

81 8 8840 6046 6648 6701 6808 6906 7008 7161
8180

US '^^1

41 4 7866 7468 7071 7678 7770 7878 7980 8062 8287 108 I^H
01 8 8889 8491 8093 8880 8797 8000 9002 8104 9906 9806 lOB ^^1
81
71
82

«
7
8

9410
680428
1444

9012
Mfutan

9613
680681

1647

9710 9617
630880

1849

9919
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9W^181
9088

10880388
10008409
10648000
107988a
10041046
11060667
11389434
11890630
11048176
11697088
usonoB
13006969
13167000
12836891

M

. . i ; :-.t>^

840 60020
346 60016
347 61009
348 61004
349 69001
800 68000
801 68001
803 68004

13813904
13977870
1814tf06
18813008
18481373
18601919
18824000
18097521
14172488
V
1

1
14886906
10069338
10803998
10488349
10690000
10818801
lOOraOOB

I'-roiiflBi

147966486
14-8838970
14-8600687
14-6996644
14-9881640

10-0000000
10H)e89964
UWM60193
UH>996689
101837460
l»160700e
10-1966843
l0-»lMfi
10-3648870
10-8970060
10-8297007
10-8623010
10-8948048
10-4373486
16-4000946
10-4019384
10-034J747

^4S7S
10-6804994
10-6084706

10-68438n
107162386
10-M8O107
107797SSS
10-8113888
10-8439790
10-8740079

6'|0II7M
0-616172
0-816648

r^
0-807766
0-86r46^
0-6.. «>

r j^'at,

OOSrs

0-O34lh«i(

0184478
0-948921
0|908ft41

HToboi
0-981496

0-9OOm
OKXXNNW
6-009944
6-018468
6H)37600
6HM811
6-02943
6-000048
6-0641»i

6-078176
6-083801
6-091199
6-100170
6-106110
6-118088
6-136920
6180792
6-144684
6-108449
6-169638
6-171000
6-179747
6-168463
6-197164
6-800881
6-214464
6-2228064

3*^^1679
6-340211
6-3^00
6-3S7824
6-360826
6-274806
6-283760
6-391194
6-399604
6-807993

6-8ia0«

811
BlI



5*1

••I

6-1

6-

••L

5-8f .
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, Mtrs

MM9I
•oooooo

«Hlf76flO

6-078178
e-oeaoi
8-MllM
9-100170

0-1OI118
S-U8088
6-1M035

ei446S4
C-1084M
«18ai89
S171006

6-1971M

6-21M64

A-24W00

e

•qiiriBiif, cnmn, and boom. 890

IM

200

m
808
804
805
808
807
806
809
810
811
818
818m

n$

tout
ni80
^^
8IM0SS
8SB81
84100
81881
80864
8BB40
86486
87098
87616
88800
88804
80401
80000
90001
9U04
01800
98416
98085
99036
94249
OiiMAvWJW
96481
96100
96731
^44
97960
96B06

t

Out*. q.lMi. OiktiMA Vtt BflMna

76 lfl«««T1M

l^ttlUM
16«BS784
u-mvm
16-1664014
16'1M4141

14187660
14889000
14648171
M07086
15168757
154U184
18671876
3B084886
16198078
16408001
10780800
170000UO
17170001
17548006
17818117
18094464
188716M
88808616
180S444S
19818111
19a0S6»
19791000
10080881
10871888
80064397
80909144
81106876

167680646
1679n666
16-806088
16-80a906
16«19480
16-«iU846
16-9410748

17-0000000
17-0198864
17-O087in
17-0880076
171171418
17-1464388

1M766640
178046606
17-»86«r9
17-1886768
17-»16165
178100061
17-84AS616
17-8781171
17-4068068
17-4800008
17-4643408
17-4088567
17-fl814156
17-6409188
17-0783958
17-6068160
17-6851931
17-6680217
17-6018060
17-7300461

177482383

6>487164

6-641888
6-646809
6-606080
6-664444

6«n94Q
6-67»r
6-6888L
6-604829
6701700
6-70O178
6-716970
6-728061
6731816
6788666
6-74B097
6-768818
6-700614
6767899
6775169
6788423
6-780661
6796884
6-804099

100488
lOllM
161761
IOM06
108041

V

II

M7664
106141

lOOflfl

11004
11Q89
111606
111826
liaM
118860
1141A4
1140ri
llflflOl)

iioasi
116064

!!3S
1198H
118716
1104W
miM
inioi

o«w.

80928087

87066176

88172768
88014471

89804000
1881

UWl
118604
114609
110816

116786
117440
118164
128861
U9600
UOOl
181044
181700
188486
188235
188006
184680
185424
186161
180000
187041
188884
laoiio
189870
140625
141876
142119
142864

40709684
4106MO
414n7r
417819
m6410

40614106
48986077
44811864

46l3u6
45499906
468U3711
46368279
466MIO00
47040861
4748708
47888147
4828Bfi44
48627130
49027^1
40490663
49686(02

oouaa»
01064811
61478848
61805117
63313634
03784875

76

18471
18-8080608
18-onni
18-8fit«ifl68

18-4119808
18-4880888

1808

10-6472870
il-041706
18-691070
18
18
16

64010162

UMxaoow
1^0787810
19-104070
19-1811166
19-1073441
19-1838261
19-2098717
19-2369841
19-2613606
19-3878015
19-3133079
19-3800796
19-3640107
10-8907194
19-4164878
L3-440221

^4*r»-

7-:

M40QH[
7-146e69

7*UOfi
7-1600O

7-1710O
7-179064
7-1806U
7-191961
7-196400
7-904883
7-111148
7-117663
7-04046
7-00487



400 BQUAItE9; OUBIS, AND JU)0T8. V

Vo. Squn.

•

r i;

r '"
r

i

406

«10
ai
412
418
414
416
41«
417
418

s;
481
4S2
42S
434
43B
416
427

4S9
430
4S1
4S2
4SS
484
486
486
437
488
4SB
440
441

MSSll
U4400
146161
140084
1468B9
147466
t

OnlM. Bfa SOttts

149769
U0644
161884
162100
162881
168684
164440
166836
160026
166816
167609
168404
160291
160000
160801
181604
162(100

168216
164028
164836
166649
166t64
187281
168100
168921
160744
170609
171396
172226
173066
173888
17^24
176661
176400
177211
178064
178029
179776
180626
181476
182829
183184
184041
184800
180761
186624
187489
188366
189220
190096
190969
191844
192721
193600
194481

66806341
66742968
66181887
66628104
07066686
67612466
67980008
68411072
68868869
60319000
60776471
00236288
60698407
61162984
61629876
62099136

68044'.

68621199
64000000
64481201
64864808
66400887
80099164
66430136
609»416
07419143
07917812
68417929
68921000
69426081
60934628
70444997
70907944
71473376
71991296
72011713
79034632
78060000
74088000
74618461
76161448
76680967

78760620
77308776
77804483
78402762
78803080
790O7000
80062991
80621068
81182737
81746004
82812870
82881806
83403403
84027672
84604619
80184000
80766121

10-4679223
19*4186887

10-619221ji
19-6448308
19'6703808
19-0000179
19-6214169
19-6468827
19-6728166
19-6977106
19-7880829
197484177
19-7737199
19-7988899
19-8^2370
19-8404332
19-8746069
19-8997487
19-9248088
19-9499373
19-9749644
20-0000000
20-08^0844
20-0499877
30-0748009
TBomaa
20-1346118
20-1404417
30-1742410
30-1990099
20-2237484
202484067
2Q'2731S«)
M-2977881
30-9224014
20-8460899
20-3710488
20-3860781
20'430fi779
20-4400483^
20-4694806
30-^39016
20-6183846
20-6426886
20-6609638
20-0912603
20-6160281
20-6397674

OnbcBook V%

20-6881609
30-7123102
20-7364414
30-7600890
30-7846097
30-8086620
30-8326667
20-8066036
20-8806130
30-9040400
20-9284486

20-9761770
210000000

7
7
7'

7'

7-262167
7-268481

7-281079
7-287361
7-293683
7^299894
7-306143
7*312383
7-318611
^324829
7^381087
7'3S72S4
7-343420
7-840007
7-368762
7-861918
7^368063
7-874198
7-380322
7-386437
7-382042
7-898636
7-404730
7r41079&
7-416860
7-4829]I4
7-428909
7-434994
7-441019
7-447034
7-403040
7-409086
7-466022
7-470999
7-476066
7-482924
7-488872

7>«M811
7-000741
7-006661

7-6120X1
7-618178
7-024360
7030248
7-036121
7041986
7-6478^
7-603688
7-009iS26

7-660300
7-671174
7-676980
7-882786
7-088079
7-694363
7-600138
7-600006
7-611662

Sr---^"

'^^

443
443
444
446
446
447
448
449
480
481
463
463
464
466
466
467
468

Bqnan.

461
468
468
464
466
466

4̂68
469
470
471
473
473
474
476
476
477
478
479
480
481

483
484
486
486
487
488
489
tfO
481

494
496
496
497

000
001
002
003
004

106864
196240
197196
108026
198016
199809
300704
301601

303401
304804

306116
307026
207936
208840
209764
210681
811600
212621
213444
214960
216296

7166
218080
219024
219961
230000
211841
212784
213729
314078

216876

228484
229441
230400
231361
232324
233289
234266
230226
236196
237169
238144
239121
240100
241081
242064
24a0«>
244036
246020
246016
247009
248004
349001
200000
201001
202004
208009
204016

Oabt. Bq.

86S008BB
80188807
»638884
W121
88711

8081

90811

01120000
n793861
92846408

90071912
96703079
97996600
97972181
98611

99897844
1006446a(
1011940M
10184^
108008181
108161709
103828000
104487111
106164048
106813817
106fiW424
107171876
107800176
108631933
109216388

110002000
111284641
111980168
112678087
113379904
114064126
114791206
1160018(0
116214272
116930169
117649000
118370771
119096488
119S23107
120063784
12I287S76

122763473
123000992
124201499
120000000
120701001
126006006
127263027
128024064

21-0187900
31-0476883
31-0718076
21-0000a81
U-lUTUl
91-1439746

31'166010S
UiismSm
31-2183084
31-2867006
31-3002918

31-1B87907
31-8073768
81-9907390
31-9841666
31-8776088
21-4009S46
31'4843a88
21-fi76106
21-4709106
31'4941868
31-6174848
31-6406691
81-68880S7
31-6870381
31-ffil01818

81-6»3077
Sl-8MiW78
21-6794834
31-7ra6844
217206610
317480683
31-7716411
31-7044847
31-8174042
21-8403297
31-8682111

21-n60686
21-9089028
21-9317122
21-964^64
21-9772610
22-0000000
22-0227166
22-0464077
32<)680766
22-0907220
22-1138444
22-1309498
22-1080198
22-1810780

22-2261108
22-2480000
22-2710076
22-2934868
22-3109196
22-3383079
22-3606798

22-4008666
22-4376616
22-41199443

OlMBMt

7-617413
7-8SIM

7-646017
7-661736
7-667414

7-6880N
7-668788
7-«7448a
7-680086
7-686738

I-691OT
r-607001
7-7OI6I6
7-708188
7-719846
7-719442
7-730081
7-790614
7-796188
7-741788
7-7^7811
7-7e8881

;:^
7-709468
7-774980
7-780tf0
7-786998
7-791487
7-790974

7-813389
7-818846
7-884394
7-829786
7-836168
7-840086
7-846013
7-861434
7-806828
7-862284
7-867618
7-873904
7-878368
7-888780
7-889096
7-894447
7-899793
7-900139
7-910460
7-916783
7-921100
7-926406
7-981710
7-937005
7-941298
7-947674
7-908848

7-908U4



OlMB«ol

r-ma
>l T'jMBBi

ftflTM

7-M»N
T-668r«

7-6800M
T-«8S7S8

T'TOMIS
7-70e289
7-71SM6
7-71»Mai
7-725081
7-7a06M
7-738188
7-7«7M
7-W7S11
7-7«n81

7-7«Ma
7-7749W
7-780480
7-786089
7-701487

7-819S8B
7-8188tf
7-824304
7-829786
7-836160
7-840606
7-846013
7-861434
7-866828
7-862224
7-867613
7-872904
7-878368
7-883786
7-880006
7-804447
7-809792
7-906129
7-910400
7-916783
7-921100
7-926<i0«
7-931710
7-937005
7-942208

7-9«r674

968U4

iQVABSSi COBXSi AKD ROOTS. 401

BOB
606
607

610
611
612
613
614
615
616
817
618
819
S20
621

084
626
626

Ko.

630
681
632
633
834
686
«6
637
638
630
640
641
642
643
644
645
546
647
648
649
650
661

654
565
556
557
558
509
660
561
662
568
664
566
606
667

SquM.

266026
266036
3SnN»
268064
269081
260100
261121
262144
263169
264196

266256

268324
269361
270400
271441
272484
273529
274576
275625
276076
277729
278784
279841
280900
281961

284089
285156

287296
%8369
289444
290571
29180C
29^1
293764
294840

297025
298116
299209
300304
301401
302600
303601
304704
305809
306916
308025
309136
310249
SU364
312481
313600
314721
315844
316969
318096
819225
820366
821489

Cab*.

128787625
129554216
180323848
131096512
181872229
132651000
183432831
134217728
185005697
135796744
136690875
1S7388096
138188413
138991832
138798359
140008000
141420761
142236648
143056667
143877824
144703125
145531576
146363183
147197952
148035889
148877000
149721291
160068768
151419437
152273304
163130375
153990656
154854158
155720672
156590619
157464000
158340421
159220088
160103007
160980184
161878625
162771386
163667323
164566502
165469149
186375000
167284151
168196608
169112S77
170031464
170953875
171879616
172808693
178741112
174676870
176616000
176558481
177504388
178463547
179406144
180362125
18^1498

8q. Boot.

22-4722061
22-4044438
22-5166605
22-5388553
22-5610283
22-5831796
22-6053091
22*6274170
22-6495033
22-6715681
22-0936114
22-7156334
227376340
22-7506134
22-7816715
22-8035085
22-8254244
22-8478198
22-8691933
22-8910463
22-9128785

22-9564806
22-9782500
23*0000000
28-021729
230434372
23-0651252
23-0667928
23-1084400
23-1300670
28-1516788
23-1732605
231948270
23-2168735
23-2379001
23-2594007
23«08935
23-3023004
23-3238076
23-8452351
23-3666429
23-3880311
23-4093998
23-4307400
23-4520788
23-4783802
23-4946802
23-5159520
23-5372046
28-5584380
23-5796522
23-6008474
23-6920236
23-6481808
23-8643101
23-6854386
23-7065392
28-7276210
23-7486842
28-7607286
M-7907645
28-8117818

OaMBoot No.

7-963S74
7-968627
7-973878
7-979118
7'«84S44
7-989570
7-994788
8-000000
8-005205
8-010403
8-015605
8-020779
8-026957

8H»1128
8-036293
8-041«l
8-046008
8-051748
8-0S6886
8-062018
8-067148
8-072262
8-077874
8^)88480 591
8-087579 502
8-092072
8097750
8-^02::

8-107913
8-112980
8-118041.

8-123090
8-128145
8-1331«^
8-138223
8-143253
8-148276
8-153294
8158305
8-163310
8168309
8-173302
8-178289
8-183269
8-188244
8-193213
8-198175
8-203132
8-208082
8-218027
8-217966
8-222898
8^227825
8-232746
8<237661
8-242671
8-247474
8-252371
8-267263
8-262149
8-267029 ^^
8-27190U6P«
8-286778

'"

568
569
570
571
572
573
576
575
576
577
578
579
580
581
588
583
584
685
586
587
588
589
590

594
595
596
597
598
599
600
601
602
603
604
605
606
607

610
611
612
618
614
615
616
617
618
610
620
621
622
623
624
625
626
627
®^

IKT

Bq«u«.

823761
324900
326041
827184

I29476
330625
331776
832928
334084
836241
•36400
•37561
tern:

341056
S42225
843386
844509
845744
846021
848100
349281
SS0404
351649
852836
354025
355216
356409
157604
358801
860000
861201
362404
3M609
364816

Ovbo.

S70881
872100
373321
374544
•75768

378225
379450
380689
881924
883161
384400
885641
886884
388129
38aS76
890626
891876
883129
894384
895641
880900

18S2{i0432

184220000
185193000
186169411
187149248
188132517
189119224
190109375
191102970
192100083
103100658
194104539
196112000
196122941
197137368
198155287
199170704
200201685
801280066
202262003

23-8827506
28-8537209
28-8746728
23-8966063
23-9166215
23-9374184
23-9582971
23-9791576
84'0000000
24-0208243
24-0416306
24-0624188
24-0831892
24-1039416
914-1240762

24-1463929
24*1600919
24-1867738
24-2074.'i6O

203287472
204336469
205379000
206426071
207474688
208527857
209684584
210644875
211708736
212770173
•18847192
214921799
210000000
217081801
218107208
219266227
220348804
221445125
222545016
223648543
224755712

226981000
228090131

290346397
231475544
232606376
233744896
234885113
236029032
237176659
238328000
239483061
240641848
241804307
242970624
244140025
245314370
246491883
•47073152
248858139
860047000

Bq. Boot

24-2487113
24-2603222
24-2899156
24-8104916
24-3310501
24-3516813
24-8721152
24-3920218
24-4131112
24-4335834
24-4540385
24-^44765
24-4948974
24-5153013
24-5%6883
24-5660583
24-5704115
24-5007478
24-0170073
24-6373700
24-6576560
24-6779254
24-0981781
24-7184142
24-7388338
24-7588368
24-7790234
24-7991936
24-8193473
24-8394847
24-8S96058
24-8797106
24-8997992
24-9198716
24-9399278
24-9509679
24-9799920
26-0000000
25-0199920
25-0809681
25-0609282
25-0798724

25.0998008

OvboBoot

8-218686
8*286498

8-291S44
8-296180
8-901030
8-305866
8-310084
8-315517
S-S20SS5
8*325147
8-328964
8-334755
8-338551
8-344341
8*349128
8*358908
8-358078
8-363440
8*368208
8-372887
8-377719
8-382468
8-387206
8-391942
8-396672

8-40l38{
8*40611i
8*410833
8*415542
8-420240
8-424946
8-429638
8-434327
8-438010
8-443688
8-448360
8-453028
8-457691
8-462348
8-407000
8-471647
8-470288
8-480920
8-485558
8-490185
8*494806
8-499423
8-504035
8-508648
8-513248
8-517840
8-522432
8-527019
8-531601
8-536178
8-540750
8-545317
8-549879
8-554437
8-558990
8-502538

8-5680n
8-078618

f..
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Vo. Bquara. Oabe. 8q. Boot. OnboBoot No. qokre. Gabe. 8q. Boot. OsboBoot

8S1
6112

6SS
684
68S
686
687
688
639
640
641
Mi
64S
644
645
646
647
648
640
660
6S1

6S8

686
656
667
668
669
660
661

/

663
664
665
DOD
667

671
072
678
674
676
676
677
678
079
680
681
682
683
684
685

687
688
689
690
691

098

898161
899424
400689
401066

404406
406709
407044
408321
409600
410681
412164
418449
414736
410025
417316
418609
419904
421201
422500
423801
425104

427716

430386
431649
432964
484281
436600
436921
488244
439669
440896

443656
AttaonMVOOV
446224
447561
448900
4S0241
451684

402100
463761
465124
466489
407856
469225
470596
471909
473344
474721
476100
477481
478864
460240

251239501
262436068
253636137
254840104
260047875
257260456
258474853
259694072
260917119
262144000
263374721
264609288
265847707
207089984
268336125
269586136
270840023
272097792
273350449
274625000
275894451
277107808
278445077
279726264
281011375
282300416

284800312
286191179
287496000
288804781
290117528
291484247
29275«94
294079626
295408296
290740968
298077632
299418300
300763000
302111711
803464448
804821217
806182024
807546875
306915776
810288733
811665762
813046839
314432000
315821241
817214568
318611987
820013504
321419126

2S119nS4
25*1396102
25-1534913
251793566
20-1992063
25-8190404
26-2388586
25-2586619

324242703
825660672
827082769
828509000
SI9939S71
831373888
8S28125S7

lis

25-3179778
25-8377189
26-3574447
25-3771551
25-3968502
25-4105301
25-4361047
25-4568441
25-4754784
25-tf5O970
25-5147010
25-5342907
25-5538047
25-5734237
25-6929078
25-0124869
25-6320112
25-0515107
25-0709958
25-0054662
25-7(i9203
26-7203607
25-7487864
257681976
25-7875030
25-8069758
25-8203431
25-8456960
25-8650343
25-8843682
25-9036977
25-9229628
25-9422435
25-9615100
25-9807621
26-0000000
26-0192237
26-0384331
260576284
200768090
200959707
201151297
20-1342687
2015S39S7
20-1725047
26-1916017
26-2106848
26-2297541
20*2488095
26-2078511
20-2866789
26-3058929
26-3248932

8-577162
8-581681
8-586205
8-590724

8-599747
8-604262
8-608753
8-613248
8-617789
8-022226
8-020706
8-031183
8-035056
8-040123
8-044586
8-049044
8-653497
8-057946
8-062391
8-006831
8-071266
8-075097
8-080124
8-084540
8-088903

8-097784
8*702188
8*706687
8-710963
8-710378
8-719750
8-734141
8-728518
8-732892
8-737260
8-741624
8-745985
8-150340
8754691
8-769038
8703381
8-707719
8-772058
8-776383
8-780708
8-785029
8-789346
8-793659
8-797968
8-802272
8-806572
8-810868
8'815160
8-819447
8-823781
8-828009
8-832286
8-836556

8-8408n
8-846080
8-840844

606
690
697
608

700
701
702
708
704
705
706
707
706
709
710
ni
712
718
714
716
710m
718
719
720
721
722
723
724
726
720
727
728
729
730
781
732
733
734
735
730
737
738
739
740
741
742
743
744
745
740
747
748
749
750
761
752
753
704
755
766

481630
483020
484410
485809
487204
488601
490000
491491
492804
494209
485610
497025
498436

501264
502681
604100
505521
506944

509796
511225
612650
514080
515684
610901
518400
519841
521284
682720
624170

527076

531441
632900
534361
635824
537280
538750
540225
641690
543169
644644
646121
647600
6^081
660564
552049
553536
565025
660510
658009
500504
561001
562600
664001
565004
567009
608616
570025
671680

33^66384
335702376
837153536
838606878
84000B8>I
841682009
848000000
844473101
845948406
847428027
848913604
850402625
351895610
853393243
354894912
350400620
357911000
359425431
360044128
362407097
363994344
366686875
367001090
808OO18U
370140232
871694050
S732480OO
874805301
S703O7O48
877933007
879503424
381078126
88266n76
8S4240583

20-3438797
2O-8028587
363818119
26-4007670
36-4196890
36-4M60ei
26-40^181
36-4704046

20-tf62820
30-5141473

20-6518361
26-5706606
36-6894716
26-6082684
26-6270539
26-6458253
20-6045833

387420489
889017000
390017891

305446904
397006375

400315553
401947272
403583419
405224000
406869031
408518488
410172407
411830784
413493625
415100930
410832723
418508092
420109749
421875000
«i3564751
425259008
426057777
428661004
43030^5
4^onsi0

207080598
207207784
207394839
207581708
307708557
30-7905220
20-8141754
20-8328157
20-8514432
20-8700577
20-8880583
26-0072481
26-9258240
26-9443873
36-9029376
30-9814751
37-0000000
27-0185132
27-0370117
37-0554985
27-0739727
37-0924344
27*1108834
27-1293199
271477438
271601654
27-1845544
27-2028410
27-2213152
27-2380708
27-2580363
27-2763034
27-2940881
27-3130000
27-3313007
273495887
27-3078044
27-3801279
27-4043792
27-4228184
27-4408465
27-4690004
27-4772033
27*«54542

8-853606
8*867848
8-862096
8-866387
8-870670
8-874810
8-870040
8-883300
8-887488
8-891700
8-895920
8-900130
8-904330
8-906636
8-912737
8-916931
8-921131
8-925308
8-929490

8-93S668
8-937843
8-942014
'8-940181
'8-960344

8*954603
8*958668
8-962800
8-066857
8-971101
8-976240
8-979376
8-983600
8-967637
8-991702
8-995883

8H)00000
9H)04113
9-006223

8^)12329
8<)I6431
8-020529

9024024
9H)28710

8K)308S0
8HMO905
8O46041
8*048114
8*053183
8-057348

8H)61310
8H)66307
8K)69422
9-073473
9-077520
9HW1503
9-065003
9-080039
9-093072
9H)97701
9-101720
9-105748
9*108760

t J

i*,



.joaMBoMJ

W
27
19

32M
ei
LSI

m
172
»88
961
005
716

»99

ess

8„-
1

8*807840

8-886887
8-870B76^
8-874810
8-870040
8-883M6
8-887488
8-801706
8'89S020
8-9001SO
8-904386
8-9085S8
8-912737
8-916031
8-921121
8""'""°

8
8
8
8-9^1-
8-946181
8-960344
8-964608
8-068668
8-962809
8-966957
8-971101
8-97Mr
8-979871

8-983r~

8-9e7L
8-90171
8

"Si
1880
176S

S567
6220
1754
8157
4432
10577

I660S
2481
e240
B872
t9376
14751

35122 9K)041

24344 9-02052^

08834
*"""""

93199
77430
61554
45544
29410
13162
100760

I8026S
'63634

M6881
130006
113007
495887
578644
B61Z79
MS792
226184
408455

9O4S041
9H)49114
9HN»18a
9-057248
9H)61S10
9H)65S67
9069422
9H)7347S

9H)77520
9K)81563
9^)86603
9-080639
9-093672

Huowwi 9'<>B7701

500004 9-101726

772^ 9-105748

0M^ 9-109766

I34XTA&E8; CUBES; AND &00t8. 408

Vo.

757
768
759
700
761
762
76S
764
765
766
767
768
769
770
771m
77S
774
775
776
777
778
779
780
781
782
783
784
785
786
787
788
780
790
791
792
793
794
795
796
797
798
799
800
801
802
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819

Sqnate.

573049
674S64
576061
577600
579121
680644
582160
583006

586756

601361

504441

599076
600625
602176
603729
60S284
606841
608400
609961
611524
613080
614666
616225
617796
619360
620944

624100

627264

Onbe.

630436

633616
635209
636804
638401
640000
641601
643204
644809
646416
648025

651249
652864
654481
656100
657721
660344

664225
665856
607489
660124
070761

8q. Boot. OnboBoot Ko.

4S379809S
435519512
437245479
438076000
440711081
442450728
444194947
44594S744
447607125
449458096
451217663
452984832
454756609
456683000
458314C11
460099648
461889917
463684824
465484375
467288576
469097433
470910952
472720139
474552000
476379541
478211768
480048687
481890304
483736625
485587656
487443403
4893038r2
491169069
493039000
4a4aimi
496793088
4asentst
500566184
602459875
504358336
606261573
508169S92
610082399
512000000
513922401
515849608
517781627
519718464
521660125
523606616
525657943
5275U112
529475129
631441000
5334U731
535387328
537367797
539353144
541343375
643338406
545338513
547S«3432
649353269

27-5136330
27-5317998
27-5499546
27-5680975
27-5862284
27-6043475
27-6224546
27-6405499
27-6686334
27-0767050
27-6047648
27-7128129
27-7308402
27*7488730
27-7668868
27-7848880
27-8028775
27*8208555
27-8388218
27-8567766
27-8747197
27-8026514
27-9105715
27-9284801
27-9463772
27-9642629
27-9821372
28-0000000
28-0178515
28-0360915
28-0535203
28-0713377
28-0891438
28-1069386
28-1247222
28-1424946
28-1602557
28-1780066
281957444
28-2134720
28-2311884
28-2488938
28-2665881
28-2842712
28*3019434
28-3196045
28-337*2546

28-3548938
28-3725219
28-3901391
28-4077454
28-4253408
28-4429253
28-4604980
28-4780617
28-4956137
28-5131549
28-5306852
28-5482048
28-5657137
28-5832119
28-6006993
28-6181760

9-11S781
9-117793
9-121801
9-125805
9-129806
9-133803
9-137797
9-141788
9-145774
9-149757

9-1537S7
9-167714
9-161686
9-165656
9-160622
9-173585
9-177544
9-181500
9-185443
9-189402
9-193347
9-197289
9-201229
9-205164
9-209096
9-213025
9-216950
9-220873
9-224791
9-228707
9-232619
9-237528
9-240433
9-244335
9-248234
9-252130
9-256022
9-259911

9-26S797
9-267680
9-271550
9-275435
9-279308
9-283178
9-287044
9-290907
9-294767
9-298624
9-302477
9-306328
9-310175
9-314019
9-317860
9-321697
9-325532
9-329363
9-333192
9-337017
9-340838
9-344657
9-348473
9-352286
9-366095

820
821

823
824
825
826
827

830
831
832

834
835

833

837
838

"1

839
840
841
842
843
844
845
846
847
848
849
850
851
852
863
854
855
856
857
858
859
860
861
862
863
864
865
866
867
868
869
870
871
872
873
874
875
876
877
878
879
880
881

072400
074041
076684
077329
078976
680626
682276

685584
687241
688000
690561

696566

700560
702244
703921
705600
707281
708964
710649
712336
714025
715716
717409
719104
720801
722500
724201
725904
727609
ri9316
731025
732736
734449
736164
737881
739600
741321
743044
744709
746496
748226
749956
761689
753424
755161
756900
758641
760384
762129
763876
76S625
767376

770884
772841
774400
776161
777924

Sq.Boot OoMBmI

651308000
553387661
855412248
657441707
650470224
501516625
563559976
5650O928S
607663562
669722789
071787000
673856191
576930368
57M096S7
580093704
582182875
584277060
58637625S
588480472
500589719
592704000
594823S21
606947688
599077107
601211584
603351125
605495736
607645423
609800192
6119600^
614126000
616295051
618470206
620660477
622835864
625026375
627222010
62942279S
631628712
633839779

.636050000
638277381
640603928
642735647
644972544
647214625
649461896
651714363
653972032
656234909
658503000
660776311
663054848
665338617
667627624
669921875
672221376
674526133
676836152
079151439
081472000
883797841

28-6380421
28-65801^0
28-0706424
28-6879760

28-7228182
28-7402157
28-7976077

8-7740891
•7928001

28-8097200
28-8270700
28-8444102
28-8617994
28-8790688
28-8963668
28-92S6646
28-9309623
28-9482297
28-9654907
28-9827535
29H)000000
29H)172S6S
29-0344623
29-0516781

29-0660791
29-1032644
29-1204396
29-1376046
29-1547596
29-1719043
29-1890300
29-2061637
29-2232784
29-2403830
29-2574777
29-2745623
29*29102"*>

29-3087018
29-3257566
29-3428015
29-3596366
29-3768616

29-4108823
29-4278779
29-4448637
29-4618397
29-4788059
29-4957624
29-5127091
29-6296461
29-5465734
29-5634910
29-5803989
29-5972972
29-6141868
29-6310648
29-6479325
29-6647939
29-6816442
29-6984848

9-a0Mn
9-S08}O6
9-»m06
9-S71908
»878OO0
9-378887
9*381676
9-380460
9*390843
9-394000
9-307796
9*401060
9-4O08SO
9-409106
9*412869
9*416680
9-420687
9-424142
9-427894
9-431642

9-4S5S88
9-480131
9*442870
9*446607
9-460S41
9*464072
9-4S7800
9-461525
9-406247
9-408000
9-472082
9*470395
9-480108
9-483818
9-487518
9-491220
9-494919
9-408615
9-602306
9-505996
9-500685

9-51SS70
9-617061
9-620730
9-684406
9-528079
9-531749
'9-535417

9-530082
9-542744
9-540403
9-560059
9-553712
9-557303
9-561011
9-664666
9-568298
9-571938
9-576574
9-579208
9-582840
9-686468
9-690094
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779680
781

784096
786769
788944
790321
792100
79S881
79S664
79744»
799286
801025
802816
804009
806404

810000
811801
813604
81A409
817216
819026
890686

640889
842724
844561
846400
848241
8S0084
861929
853776
856625
857476

861184
863041
864900
866761
868624
870189
872356
874225
876096
877969
879844
881721

88S48:

Oab*.

688465387
690807104
69S154128
695006456
697864103
700227072
702505369
704069000
707847971
709732288
712121957
714510984
716917375
719323136
721734273
724150792
726572699
729000000
731431701
733870608
786314327
73876^
741217625
748677416
746149643
748613S12
751380429
753671000
766058081
758650528
761048497
763551944
766060S75
7685?5296
771095213
778620632
776151550
778688000
781229961
783777448
786330467

791453125
794022776
796697983
799178752
801785089
804357000
806954491
809667568
812166237
814780504
817400375
820025856
822666053
825293672
827936019
830584000
8S3237621

84. Boot

29-71AS10e
297321376
297489496
29*7657521
297825452

29-8161030
29-8328678
29-849^31
29-8663690
29-8831056
29-8998328
29-9165506
29-9332001
29-9499583
29-9668481
29-9833287
30-0000000
300166620
30-083S148
30^)499584
30-0665028
30-0832179
30-0998389
30-1164407
80-1330383
30*1496269
30*1662063
30-1827765
30-1993377
30-2158899
30*2324329
30-2489660
30-266^10
30-2820079
30-2985148
30-3150128
30-3816018
30-3479818
30-3644529
30-3809151
30*3973683
30*4138127
30-4302481
30-4466747
30-4630924
30-4790013
30-4959014
30-5122926
30*5286750
30*5450487
30*5614136
30*5777697
30*5941171
30*6104557
30*6267857
30*6431069
30*6594194
30*6767233

OsbeBoot Ko.

9*603716
0*5073^;
9*600056
9*604570
9*608182
9*611791
9*615396
9*619002
9*622603
9*626201
9*629797
9*633390
9*636981
9*640569
9*644154
9*647737
9*651317
9*654894
9*668468
9*662040
9-665609
9*669176
9*672740
9*676302
9*679860
9*683416
9*686970
9*600621
0*694069
9*697615
9-701168
9*704699
9708237
9711772
9716305
9718636
9722363
9*725888
9-729411
9-732931
9*736448
9*739963
9*743476
9*746986
9*750493
9*753998
9*757000
9*781000
9*764497
9-767992
9-771484
9-774974
9-778462
9-782946
9-785429
9-788909
9792386
9-795861
9-799834

Bqaan.

942
943
944
945
946
947
948
949
950
951
952
953
954
955
956
957
958
969
960
961
062
961
964
965
966
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987

990
991
992
993
994
995
996
997
998

1000

887364
889249
891136

806809
898704
900601
902500
904401
906304
908209
910116
912025
913936
916849
917764
919681
921600
923521

933156
936089
937024
938961
940900
942841
944784
946729
948676
950625
952576
954529
956484
958441
960400
962361
964324

968256
970225
972196
974169
976144
978121
980100
982081
984064
986049
988036
990025
992016
094009
996004
998001
1000000

Gab*.

836806888
888561807
841232384
843008625
846600686
840278138
851971392
864670340
857376000
860085851
862801408

(28177

870063875
878720816
876467493
879217912
881974079
884736000
887503681
890277128
893056847
895841344
898632125
901428606
004231063
007039232
909853209
912673000
915498611
918330046
921167317
924010424
926850875
020714176
032574833
935441362
938313739
941192000
944076141
946966168

952763904
966671626

961604803
964430272
967361669
970299000
973242271
976191488
979146667
982107784
985074875
98M047936

994011992
997002999
1000000000

84. Soot.

30*6920186
30*7083061
30-7245830
30-7408023
307671130
30*7783651
307806066
30-8058436
80-8220700
80-8382879
30-8644072
30-8706961
30-8868904
30-9030743
30-9192407
30-0354166
30-0516751
80-0677251
30-0838668
31-0000000
31-0161248
310322413
31*0483404
310644491
310805405
31*0966236
31-1126984
31-1287648
31-1448230
31*1606729
31*1760146
31-1929479
31-2080731
31-2249900
31*2409987
31*2669992
31*2729915

81*M89767
31*3049517
31-3209196
31*3368792
31*3528308
31*3687743
31*3847007
31*4006369
31*4166661
31*4324673
31*4483704
31*4642654
31*4801625
31*4960315
31*5119025
31*5277666
31*5436206
31*5594677
31*6753068
31*5911380
31*6069613

Sl*622n66

OaboBool

9-802804
9-806271
9-809736
9-813100
0-816600
0-820117
0-823572
0-827025
0-830476
8-8830
0-837360
0-840613
0-844254
0-847602
0-851128
0-854662
0-657993
9-861422
9-864848
9-868272
9-871694
9-875113
9-878630
8*881945
9-885357
9-888767
9-892175
9-895680
9*898983
9*902383
9*905782
9*909178
9*912571
9*916962
9*919351
9*922738
9*926122
9*929504
9*932884
9*9362
9*939636
9*943009
9*946380
9*9<9748
9*953114
9*006477
9*969839
9*963198
9*966555
9*969909
9*973262
9*976612
9*979960
9*963306
9*986649
9*989990
9*993329
9*996666
10*000000



Out

r8S7a69

S-SlMWl

\\
9-82S572

» 9-sNm

1 9-1

4 »•£—
a 9'8«r€—

,

m 9-86ua
16 9-8545»
a 9-8679W
a 9-86142SI|

B8 «-864848

OO 9'8A8S7a

48 9-871f»|
IS 9-8751W

04 9-878ft30

m\ 9*881945

648 9-89S680

290 9-898963

(729 9-9028^
1146 9-9057RZ

479 9-9W1781

1900 9-916962

»87 9-91M61
>W2 9-9^M^
>916 9-926122

mi\ 9f
'

)617l 9't»

J196 9-986261

8792 9-939M6

B308 9-943009

7743 9-946380

7097 9-9*9748
'--' 9-9631l4

9-966477|
9-959839
9*9631981

»«, 9-^^
116 9-973262

' 9-9766121
9-9799601
9-9^S06l
9-9866^

91
73

9-9933291

B13l 9-9966661

766 lO-OOOOOOl

ANSWERS TO MISCELLANEOUS EXEltOISBS.

tiXBROISB 8.

2. Sixty-seyen trillion!^ eight handred and forty-fiye bidioDB
three handred and ninety-eight millions six hundred and
seyenty-eight thooaand nine hundred and four.

Fiye quadrillions nine hundred trillions seyen hundred and
four billions sixty millions forty thousands, and sixty

thousand six hundred and four hundredtht ofmiUionthi,

8. MVDOOLXIX.
4. 429860000.
6. |67-31i.
6. 77991.

7. 605000070016-000009.
8. 46978900.

10. 69*800463.

il. -8489.

12. 678900000.
18. 604329860000000.
14. lOOOOOlOOOOOlOOI-OOOOOOOOOOOl.
16. -0007609.

16. Ninety trillions eight hundred and seyen billions sixty mil-
lions fiye hundred and four thousand dnd thirty.

Four quintillions four quadrillions forty trillions four hun-
dred billions sixty thousand four hundred and thirty-two,

and one trillion ten billion two hundred and three mil-

lion forty thousand fiye hundred and six hundtedihs of
trillionths,

18. 77J cords.

10. 717 cords 91 cubic feet.

20. DOOXVIII, DCXIV, ODXOIX, OMXOIX, YMMMDOXLHI,
XOVMOXLIX, 0LXMMM0MLXXX7I, ODXLMVODXLIY.

21. 333, 1989, and 1000001.

26. $3-76^, $24-68i, 71}, and $757'47H-

/

1. $18029304.
2. $13999999-73.
8. 36497318.
4. 36857636.
5. 27424500*
e. 271633.

7. 9504000.

8. 327040000,

EXIBOISB 17.

e. 92438 lbs. 8 08. 2 dr. 1 scr.

13 grs.

10. 1698728602636.
11. 78990 bushels.

12. ^04-»f.
18. 9032 yds. 3 qr8.'2 na.

14. 1037957601-6. "

16. $16444-9602.



406 ANSWIBS TO MISOlLLANEOnS ^BXEBOISIB.

EZBBOIU 23.

1. f84t36-8421.
8. $30684-9206.

8. 3308 dys. or 9 jrs. 20} dys.

4. $32.
6. $137.
6. $108.

7. $9.

8. $29.

8.

10. '678 oz.

U. 60}.
18. 250 lbs.

18. 10-16Y.

14. 2 bush. 1 pk. 1 gal. 2 qts.

lT»r pts.

15. 1898IM.
16. 267 d»7S 7i|f§^ boors.

1. 789641420714.
2. Sixtj-seyen millions eight

hundred and thirteen thou-

sand four hundred and
twenty, and twenty-one
million thirty thousand
and forty-six billionths.

Seyenty-two millionS| and
seyenty-two billionths.

One billion one million and
one hundred, and ten tril-

lion ten million and one
tenths of quadrillionths.

8. DOOIX, MVOOOLXXVI,
MXOMXOIX, LXXXVMIV,
MMMOMXLVMMDXCVI.

4. 63973 lbs.

6. £S 18s. Hid.
6. 10837 yrs. 119 days 2 hours.

7. $2919-50V»5r.
8. $123-77.

9. 6200060(n048-000000006016.

10. 1 acre 1 rood 3 per. 4 yds.
6 ft. 11 in.

11. $12268-30.

12. 64 years 19 weeks 3 days
16 hours 33 minutes.

13. 741000000, -00741, 741000000,

-000000741, -000000000741, -00741,

and 741.

BZKBOISB 23.

14. •033li332.

15. 476^ hhds.

16. $6760.

17. IIH-
18. 68 acres.

19. $0*601.

20. $37.
21. 3 lbs. oz. 14 dwt. 13} grs.

22. 29 acres roods 21 per.

28. 14 yds.

24. 16 lbs. 4 oz. 1 dwt. 14 grs.

25. $3890-38}.
26. 1032694.
27. 16800.

28. $360-16.

29. $247-96.

30. $132082.
81. 169-49.

32. $79-99-^.

33. $69-86.

34. $632-12^.

35. OCOOOCDCOIX.
36. -66218-I-.

37. 1869696969-69.
38. $1713-34.
39. $21-1433.
40. 2361^.

1. $4688-16iV
2. 27636 miles 1 far. 21 per

yds. 1 ft. ^ in,

8. 96*

EXBBOISB 40.

4. 600313 octenary and
20222133 quinary,

5. 1243994-98276,
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2 qts.

e. LXXMXODXXm and

OOXXXMVDLXVn.
7. 271200.
8. See XLVIII Recapitulation.

Sec. I., page 67.

0. 642T62977065601-1.
16. 7420000009060000780U-0060087200011.

10.

11. See Tabl«, page 125.

12. $2689-61}.
18. 27.

14. See'Recapitulation XLYIII
page 67.

I '

irs.

13igrB.
I per.

,
Ugrfl.

16. Serentj-one trillions three

hundred billions one hun-
dred millions two hundred
thousand four hundred and
one, and serentj thousand
four hundred and two tril-

lionths.

One hundred and thirty-four

quadrillions nine hundred
trillions one hundred and
one billions one hundred
thousand and one hundred,

and two hundred million

twenty thousand and two
trillionths.

.

Four quadrillions s^ren hun-
dred trillions twenty thou-

sand and seren, and two
hundred and seventy-eight

hundredths of trillionths.

17. £2272 OS. 3id.

10mil
18. 2'X6'X3X23.
19. 87 ft. 1' \" S'" 0""

•011436.

16383.

4096.

28. 11 acres S rds. 7 per. 19 yds.

ft. 130 in.

336060.
Child's ihar«» $179-41'^-;

woman's, $368*82-^-
i
mail's

$179412^. .

1023 and 612.

27. 99tW.
28. A83S(9'8979694.

722487*0873869.
66 lbs. T 09. drs. 1 scr.

1,2,4, 7, 8, 14, 19, 28, 38,

66, 76, 133, 152, 266, 532,

1064.

82. 82^ yards.

20.

21.
22.

24.

26.

26.

29.

80.

31.

ExiBOISB 63.

8. $4*52|^.

6^ Gave away |^ and kept \\.
6. 1«.
7. $21299H.
8. Longer part 72 fe%t and

shorter part 64 feet.

^. 1058^ acres
; $13219'68|.

10. 14TVff and t/^i.

11. $134161.
12. $28387-06i.
18. 311i^ bushels.

14. 1 and 1^^.
16. 2H bushels,

16. |.

17. m^
18. hq^ and 2H.
19. $1333-33}or^ ofthe whole..

ExpBOiSB 77.

and

1. '8.

9. l-444656677g.

7** 4 ^ays If hours oo mln^
80 see.

6. 156-86931270094.

6. •739157196' of a mile.

7. 16 sq. ft. 104^1 inches.

8. 1 acre 3 roods 13 per.22 yds,
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w

f 1=-

0. IIH and l^ff. • •

• • U. iS-61«063S.

10. 26'1Q3U2S611. 16. a, 8, 1, 4, 1, and 1

11. 'n-86198. le. 476-660281 ld«

12. 11-646 08. 17. 9. .

18. 76^ yards.

BXBBOIBI T8.

2. 702000007030017*0000000004000676.

•8. 1017116666-6. 10. 20790;
4. 2|. tl. 13761-12 and 2049161.
fi. lOiVWir. 12. 66.

e. 5044btick». 18. 1 day 28 hours 24 mhi. 34^}
7. lllBq.ft.0'J>"7'"4""6'"" seoonds.
5WW 14. 19860 Ibl. 2 01. 9i drs.

«. 8Hf*. 16. $168-76.

». 12226 bush 2pkB fal 2 qts. 1«. f. It. IW. Md fHfa*^
17. 7040000. -0000704, 704000000000, -00000000704, •000ir704,

7-04.

18. zm^' 24. lS460f^.
19. Man's 8hare:tej666 Of. 4id., 26. 1340621 lbs. or 13400i gals.

Voman's m£S9 Of. I^d^, 26. $296-6»tV.
cliild's t:tjCl| Ol. Old., 27. 2!47T»f-

20. loo^yi^. 28. e^.
al. 1 j 2, 3^ 4, 6^ «^ 9, 10, It, 16, 80. ^^-^

18, 20, 26, 27, 30^ 80, 46, 80. 2»X8X8.
60, 64, 60, 78, 81) 90, 100, 81. 66046884 linei.

108, 136, 160, 162, 180, 82. |46-69.

8d. $90-96H.226, 270, 300, 824, 406,

460, 640, 676, 810, 900, 84. 3-186988.

1360, 1620, 2026, 2700, 36. 2169f].
4060, 8100. 86. 921688-90.

22. 117. 87. $142-8248.

98. Lunar inohili=29 dajf 12 88. 293.

hours 44 min. 3 secondf. 80. wh mh mi iWr,
Solar year=366 days 6 iw. im, mi
hours 48 min. 48 seconds. 40. $103-36i.

1.

2.

S.

SzaBoisi 89.

4. Greatest 21:27; least 9 : 13.

6. 67-100666661872498.

bBteZlMduodetUtry^ 12614313,^^gwMi<iry, am}

2*3.

$479-30f.

CM7 WtOAMi^

4.

12.

18.

14.

imo^undenaiy.
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gals.

7.

8.

9.

10.

U.

12.

IS.

28.

24.
26.
26.

27.

28.

80.
31.

82.

88.

84.
86.

6*67062 OS.

3 yds. 3 qrs. n*. 0^ in*

$2962-70.

1 bush. 2 pk. gal. 1 qt.

17:8; 88:176; 17: 8 and
23: 11; 6: 7 and 88: 176;
1173:616.
39 per cent.

14. IOtV^.
16. £2 1 lid. nearlj.

16. 3Ha.,i.
17. nfaVr.
15. 62.

19. 50^.
20. 026866699989+.
21. -0778.

( .

22. 4-32958 miles.

764876837 nonary f 10011110101000011001111010000 bi-

nary ; 1 1 14646302 1 septenary.

188100.

48.

416-471137804.
$63-6966.

$6-04.

29. 1, 2, 3, 4, 6, 6, 7, 9, 10, 12,

14,15,18,20,21,26,28,30,
35, 36, 42, 46, 60, 60, 63,

70, 76, 84, 90, 100, 106,

126, 140, 160, 176, 180,

210, 226, 262, 800, 316,

360, 420, 460, 626, 630,

700, 900, 1060, 1260, 1676,

2100,3160,3600.

Kach man's share, $326-99^ ; .each woman's, $88'90|^

;

each child's, $26-40iff

.

12t, 6A, 2^
S yds. 2 ft. 8| in.

104:6.

71 miles 6 fur. 34 per.

7Skrds.

36. f.
87. 2^%.
88. 70 goats.

39. 200.

EimBOlBB 92.

Wr,

9:13.

1. 7020400000, 7-0204, 70-204,

*0000070204, 7020-4, and
•00000070204.

2. 6704866-661.

8. i:399 19s. 6^^^id.

4. 846-372096763.

12. 744916400000; 7-449164;

•0007449164; 744916-4.

18.

14. Binary 63 and 32, Quater-

nary 4096 and 1024, Se-

nary 46666 and 7776, Oc-
tenary 262143 and 32768,

' Duodenary 2986983 and
248832.

6. 6 : 7 ; 9 : 13 ; 64 : 221.

6. $2070-3693.

7. They have none.
8. $27431-31i.
0- ii, mm, U, and ^Vf.

10. 2^fi^.

11. 12^ days.

00000000007449164; 7449*164;

15. 1,2,3, 4,6,8,9,12, 16, 18,

24, 27, 32, 36, 48, 64, 64,

72, 96, 108, 144, 192, 216,
288, 432, 676, 864, 1728.

16. 720720.

17. 79-78996667774886*6.

18. $127-98.

19. 21-19U7. ^«»
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BziBOIBl 166.

1. 70000e0000010*00000004200006.

9. A,$1689-32i;6,|1528-21i;
0, $1437.311 ;D,$15t4-95.

8. 18f.
4. |149'7803819-4444.

6. 83160.

e. 361 y'rs. 10 m'ths. 25 days.

7. 40-38.

8. 33943 lb8.4 oz.8dwt. 14} grs.
9. 2.

10. 129i.
IL 3.

12. 24.

18. A, $384-4'r*, B, $29107;
0, $221*89.

14. 136|il&s.
16. '165229.

16. 630*00 12 18*64500.

17. $7854*29.

18. 26|.

19. 81000.

20. 6466640.
21. They hare none.
22. A, $349206; B, $4761*91;

0, $6746-03.
28. A, £167^; B, X189H i

0, £93tV.
24. 2^ff houfB.

25. LXXMVOMXXZYm and

XVMMCDXCVMMMDCLXXIX.
26. Ist gets 792 loares ; 2nd|

694; 3rd, 924.

27. 72, 18 and 54 lbs., or 24, 96,

and 96 lbs. reBpecti?ely.

28. $3726-7(51.

29. 24010-2 ).

30. $4803-6CC<4. ;

81. 5739-29 yds. Gain 2)6}

per cent.

32. —

-

33. $126-12.

84. Ii'886067 ; 1*290035; 8*051163, 1*449736; 4*812913;

i*698970; 2*182129; 0909V 7.

85. tB't2.

86. 84 years.

87. 66*80578 times.

88. 22992700-72992700.

89. $5*482.

44. A, $571*9676; B, $664*8676; 0, $636-6376; D, $493-6276;

and E, $1078.

40. $460-0034.

41. 5 yrs. 8 mos. 6 days.

42. Amount $1409*07. Com-
pound Int. $696-36.

,

43. 10 months 18 days.

46. $1372-02898.

46. 1.

47. 11 704272374111J octenary.

48. -01 and *6l2346679.

49. One quadrillion three

hundred billions fifty mil-

lion and six thousand,

and seyen hundred mil-

lion eighty thousand and
Iiine trillionth?.

Seyen trillions six hundred
billions two hundred and
ninety millions thirty-

four thousand and seyen,

and sixly-seyen millions

four hundred thousand
two hundred an4 9109
quadrillionths.

50. 1296.

51. 33*396 years.
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52. 7119^.
68. 144.

64. 85|f.
66. 84 daja.

6e. 92469-71.

»7. 4A, 8T»r, and 2^^.

68. Baoh man had 60 ;A caught
60, B 60, 70.

69. 191 and 17763.

60. 44*997 7ear8.

61. A,$1666-96} ; B,$liat-95|

;

0, $97a-08|.
62. 1, 2, 4, 1429, 2858, 5716.

68. 2,V.
64. Man's share = $919-14^1,

Woman's =:$4S9'87l|,
and child'ss $163* 19^^.

66. 24.

68. 8-5318452.

60. -019156118.

70. 2781-84881815668982^^^57.
71. 157-036 feet.

72. 85 spirits, 35 irater.

78. 422-32.

74. 70 and 14.
( I

76. 228-82460685.

76. 5-32341.

77. 58 and 28.

78. 156240.

70. 30401.

80. 228f : 1617.

81. 3 and 1|, or 4 and 1^, or 6
and IL Ac.

82. IH.
88. 5^ minutos past 1 o'clock.66. §21-03. '

67. Greate|t9:16;leastl0:19;
comp. ratio 21 : 247.

84. 6-585461; 3-502675; S-187521 ; 2-118509 ; 0*196296;
1-969276.

86. $4*314.

86. X $672 and T $1120.
87. iV-
88. 4321.

88. 18f lbs. at 4d. ; 18| lbs. at

6d. ; and 74| lbs. at 8d.

00 10 22 26.

07. 11600000000011*0000000011.
08. $3649*3932.

00. 2» X 3« X 7 X 11.

100. 28i.

91. 1, 8|, 162, 24|, 32i, 40.
02. 7.

08. Apple 2d., pear 3d.

04. H.
06. $275.
06. $124 and $1564.

101. 117.

102. 62f gal., 839 gal., and 146
gal.

108. A, £194 16s. Ijfd. ; B, £129 l7s. 4Hd. ; 0, £97 8s. Offd.

:

D, £77 18s. 5^9d.

104. $1230*338.

106. 10 hours.

106. 41 years.

107. 4*629 days.

108. £4 16s.

100. 44tV.
110. 1422*2 lbs.

111. 1st, *46 inches; 8nd, *57

in. ; 3rd, -82 in. ; 411i,

3-149 in.

112. 71-117.

113. $2019*651
; $4871*803 :

$4815-805
; $6467*739

;

$1825.
114. !•* 300 yrs ; t^ 56-82 7 yrs.

116. ink $920-20; 2nd. $2760-60 ; 3rd, $5521-20.

116 Paid each workman $28-66| ; 1st company cleared 87|^
acres ; 2d compan^| 77^ acres

^
cost of clearings $8^

per acre,
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U7. 15 and 11.

118. $2340* 00.

118. 132 daji.

120. A. $2180; B, $1635; 0,
$1808 ; D, $1090.

121. h i|, w, mh
122. 86IH and 411iW/.
128. Sum £68 Os. S^^^A.

;
quo-

tient 32414-56.

124. 49lTb yds.

126. $214.
126. I'l 176 yrs.; 2°* 41-914 yrg.

127. lO'l^ pei^ches.

128. 111104.

129. 9, 27, 81, 243, 729, 2187,

6561.

180. 91

181. 804 in. 9-534 in. 13-426

in. and 30 inches.

132. 61 of each, rem. £lti(.
138. $200.
134. 19 per cent.

135. $1388-888.
136. iB. 9d., la. 2d., and 7d.

137. A, $26 ; B, $26 ; G, $50
;

D, $100.
138. -057.

139. v»^; i62TVtf;im; AV;
2308.

140. 96;l7^
141. $89if ; $107H; $143iB;

and $179^^.
142. $16009-84.
143. 17^, 32^, 48^, and 631}

36 and 86905.

144. 361 days.
\

THB BNDt

hwaT
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Oplniosif of tha PreM on the Hatioiud Aritlim«tie«

Thia ia one of Lovell'i lerioi of School books, a series which wo hope some
diiy to see introduced into all our Oaiiadinn Huhools. It has been prepared
expressly for these schools by the Mathematical Master of ttio Upper Canada
Normal Bohool. From the brief examination wo have Inum enabled to
give it, we are inclined to think it will ffivu a more thorouxh knowledffe
of the science of numbers than any other Aritlunetiu we ri<member, and
we hope Canadian teachers will give it a trial.—^Ifon^rea^ Gazette.

It is the production of one of our most UHoful and enorKetic teafhera,
and it shows a thorough knowledgo of the subject, and adaptation to the
wants of the country. Mr. SauRiitcr, by this vuUune, has supplied a want
long felt ; and it augurs well for the future teac^hcni of our children that
the Author of such a work as this, is Mathematical Master in our National
Normal S()hool.--Ottawa Oitizen.
We think it is admirably adapted for, and <«hould i)o speedily introduced

into, all our Canadian Hchoo\n.—CarletoH Place, C. tV., Herald.
This Arithmetic is not only inflnitoly iKsttcr adapted to the wants of this

country than any other in use, but the .simplicity of its rules, the practical
illUHtrations of the theory and practice of arithmetic in the many ori-

S'nal probiemM. give it a stamp of nationality highly creditable to the
uthor. It is uivested of alf the useless, lumbering material to l)e found

to a greater or loss extent in those heretofore in umo in this country.
The problems possesH an eminently practical character—and l)y that very
adaptation to our wants, the.v are tlie more int(!rc8ting. The learner,
instead of covering his slate with llgures, with a va^ue and confused notion
as to what they all mean, works a problem in this arithmotic fcoling at
once that he is doing a useful and interesting work, and watches the result
with a dej$ree of interest that must help to make his schoolboy days
cheerful and pleasant.—3farA;Aam, (J. W., Economist.
We hail with much satisfaction the appearance of this work, rendered

absolutely necessary liy the recent introamttion of the Decimal Currency
into Canada. For a long time the want of a Canadian Treatise on Arith-
metic, combining the above mentioned system with the application of
the Modern Sciuntiflc methods of analysis and formula;, to the elucida-
tion of the various rules, was felt. Dr. Ryerson, conscious that such a
work was needed, requested the Author to adapt the Arithmetic published
by the Irish Board of Hducation, to tiio Decimal Currency of Canada, and
to abbreviate some of the tedious reasons for the rules ttiere given. Mr.
gangster in complying with the request of the Cliief Superintendent of
Education, transcribed ten or flfteen pages from thecomnuniceinent of the
original work, but tinding so many "alterations and improvements" neces-
sary, •• abandoned " the design and determined to write a new Treatise on
the subject. The admirable volume which now lies before us is the result
of that determination.—From what fame says of Mr. Sangster's capabilitiea
as an excellent Teacher, and an accomplished Mathetuatician, the volume
before us has not exceeded our expectations, though it surpasses every
Treatise on the subject which has yet come into our liands in three essen-
tial requisites, namely : Methodical arrannement of matter ; conciseness
yet compreheusiveuess in the demonstration of the various rules; and
the immense practical utility which it possesses by the number of examin-
ation questions given at the end of each section to test the knowledge of
tlie student as he progresses. These advantages must inevitably cause
it to supersede in a very short time those spurious Treatises on the sub-
ject at present in existence throughout tlie Province : for this reason we
are glad the work is entitled the " NatiobtaIi Abithmbtio."—5ran<,01 fT.,

County Herald.
Mr. Sangster's Book is the liest going—has no competitor—cannot be

matched—positively overflowing with matter. We highly recommend it.

It combines beautiful printing, stout binding, with all that is wanted to
make a.jpoaxK person nave a complete storehouse of mathematical know-
ledge at bis pngera ends. No book we haveyet seen, on this indiapeiuabla
hiNk'MMV.AL v»Aiiowieu{;e, can compare with \\i.—Ca/yvifa\ C, W., Swtintl*
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The undersigned, having long felt it wotild be highly diesirabiii

to have a SERIES OF EDUCATIONAL WORKS, PREPARED
AND WRITTEN IN CANADA, and adapted for the purposes of

Canadian Education, begs to call attention to the Text Books
with which he has already commenced this series. These works
have met with a very general welcome throughout the Province ;

and the Publisher feels confident that the eulogiums bestowed
upon them are fully merited, as considerable talent and care

have been enlisted in their preparation.

The following Text Books have already been publiihed

:

1. LOVBLL'S GENERAL GEOGRAPHY, with 51 Colored
Maps, 113 Beautifkjl Engravings, and a Table of Clocks of
the World. JBy J. Gborgb Hodgins, LL.B., F.R.G.S.

[This Book is especially adapted for, and worthy of intro-

duction into every College, Academy, and School in
the British Frovincfs.
||lSr*Parent8 should see that it is in their children's

hands.

2. NATIONAL ARITHMETIC, in Theory and Practice, adapt-
ed to Decimal Currency. By J. H. Sanostab, Esq., M.A.

3. KEY to ditto. By the same.
4. ELEMENTARY ARITHMETIC, in Decimal Currency. By

the same.
6. NATURAL PHILOSOPHY, PART I., including Statics, Hy-

drostaties, &c., &c. By the same.
6. GENERAL PRINCIPLES OF LANGUAGE; or the Phi-

losophy of Grammar. Bj Thoi^as Jaffrky RaBBRTSON,
Esq., M. A.

1. AN EASY MODE OF TEACHING THE RUDIMENTS OF
LATIN GRAMMAR TO BEGINNERS. By the same.

8. CLASSICAL ENGLISH SPELLING BOOK. By
Yasbt

9. ENGLISH GRAMMAR MADE EASY. By the same.
10. THE A-B-C SIMPLIFIED, and Reading Made Easy to the

capacity of Little Children. By the same.
11. STUDENT'S GUIDE TO ENGLISH GRAMMAR, or the Way

to speak and Write Grammatically. By the Rev. J. G.
Armstrong, M. A.

12. ELEMENTS OF ELOCUTION. By J. Barbbr, M.R.C.S.
18. OUTLINES OP CHRONOLOGY. By Mrs. Gordon.
14. BRITISH AMERICAN READER. By J. D. Borthwiok, Esq.

The following are in Press:

15. ELEMENTARY TREATISE ON ALGEBRA^ Bj J.

. Sanqstir, Esq., M. A. -
"

16. KATURAL PHILOSOPHY, PART II. By the a^tsm*

11. KEY to the Elementary Arithmetic. By the same.

G.jjG.

H.
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J. H.

/ /

18. BAST LBSSONS IN GENERAL OEOGRAPHT. By i*

GlBOBQB HoDOiNS, LL.B., F.R.G.S.
19. BOOKKEEPING by Single and Double Entry. By ^ohn 0<

Dinning, Esq.

The following Text Books, printed fromNew Stereotype platee and ill

good Bindings, have also been pnbliahed

:

20. The FIRST NATIONAL BOOK OF LESSONS.
21. The SECOND ditto " ditto

22. TheTTIIRD ditto ditto

23. The FOURTH ditto ditto

24. The BlFTH ditto ditto

26. PINNOCK'S IMPROYED EDITION OF
HISTORY OF ENGLAND. By W. 0.
T.O.D.

26. LENNIE'S ENGLISH GRAMMAR.
2T. KIRKHAM'S ENGLISH GRAMMAR.
28. FRENCH WITHOUT A MASTER.
29. FRENCH GENDERS taught in Six Fables.

In preparation:^A SCHOOL HISTORY OF CANADA,
AND OF THE OTHER BRITISH PROVINCES, with Illustra-

tions. By J. GxoBQB HoDQiNS, LL.B., F.R.G.S.

Messrs. R. & A. MILLER, Montreal and Toronto, are the

General Agents in Canada for the sale of Loyell's Series of

School Books.

GOLDSMITH'S
Taylor, LL.D.,

Extracts from Opinions on Lovell's Oeneral Geography.

Your work on Geography supplies a want which teachers
have long felt and complained of.

—

Rev, Dr. Leach,

lik^il most excellent and in all respects suitable school book.--
Rev, Dr. Irvine.

Such portions as I hare paid particular attention to, appear to

me to be very accurate;

—

Rev. W. Snodgrass.

It will become a necessity in our Seminaries of Education.—*
Rev. Dr. Bancroft.

The work under reriew seems to merit the highest common"
dation.

—

Rev, J. ElUgood,

The plan and manner of execution, are both admirable.—J{et>.
W. Scott.

The fairness and impartiality with Which the different coun*
tries are described will commend it to general VLBe.-^Rev, E, J.

Rodg^m^
It Miti to me just what is needed, suited to the requirements

of the country in ilB matter, fbrm, and prite,—JRev. /. B, Bonar.
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I

I think the publication of the work ought to be regarded as
a matter of sincere congratulation to the country at large.
'-'Rev. W. S. Darling.

Where all is excellent it is difficult to particularize, but I may
state that I consider the introductory part deserving of especial
commendation.—-i2ev. Dr. Brooke.

The classification appears to be faultless, the definitions con-,
else and lucid, and the information given in regard,to the deri-

vation and pronunciation of proper names is very valuable. It

is indeed multum in parvo, and will doubtless become the stand-
ard Geography of our Schools.

—

Rev. I. B. Howard.

I am really delighted that at laat a School Geography, almost
perfect, is provided for the youth of the British North American
Provinces.

—

Rev. John Carry.

Your Geography is all that can be desired ; and, after a
thorough examination, I am convinced, from its merits, it will at

once be adopted in all our schools. It is a marvel of cheapness,
admirable in plan, and a fine specimen of what can be done by
an enterprising and liberal publisher. We shall at once intro-

duce it into our School, as its want has long been felt.

—

Rev. H.
J. Bortkwickj Principal of the County of Carleton Senior Grammar
School.

I hail it as the best Geography extant for our Canadian
Schools. I can give no better proof of my appreciation of its

merits than by introducing it immediately as the standard text-

book in our Academy.-^. Douglasa Borthwickj Principal of
Huntingdon Academy.

< It is my intention to adopt at once this Geography as a text-

book in the Grammar Scl^ool department of this Institution.

—

Rev. S. S. Nelles, President of Victoria College.

I shall be most happy to recommend it to the schools infliy

Buperintendency, as well as to the heads of families, and hope it

will be patronized as extensively as it deserves.

—

Rev. J. (ililbert

Armstrxmg.

When it comes to be known by the public, I should think

it must command a very extensive, if not universal, circulation

in the Schools of British North America.

—

Rev. John Cordner.

The plan of your School Geography is excellent.—jR«t>. Dr.
Leitch, Principal of Queen^s College.

So far as I can judge, Lovell's General Geography is well

adapted to our Canadian Schools.

—

Rev. A. J. Parker.

No existing work can be held to excel it.—i2«v, A. i^Sola,
nUliW
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