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PREFACE

In the present edition a vast number of exercises hitv©
been added, that no rule, however trifling, might be left
without so many illustrations as should serve to make it
sufficiently familiar to the pupil. And when it was feared
that the application of any rule to a particular class of case*
might not at once suggest itself, some question calcubted
to remove, or diminish the difficulty has been introduced
among the examples.

A considerable space is devoted to the "nature of num
bers," and » the principles of notation and numeration

:

for the teacher may rest assured, that the facility, and evei.
the success, with which subsequent parts of his instructioi
will be conveyed to the mind of the learner, depends, in a
great degree, upon an adequate acquaintance witfr them
Hence, to proceed without securing a perfect and practical
knowledge of this jmrt of the subject, is to retard, rather
than to accelerate improvement.
The pupil, from the very commencement, must be made

perfectl>j familiar with the terms and signs which are iil^
duccd. Of the great utility of technical language (aecli.
rately understood!) it is almost superfluous to say anything
here: a^ cannot, however, forbear, upon this occasion, re-
calling To remembrance what is so admirably att^ 8o effec-
tively inculcated in the " Easy Lessons on Reasoning."
'Kvcn m the common mechanical arts, something of »
technical language is found needful for tho»« who ar«^feto».'-^

«fe.
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in« or exercising them. It would be a very great in-
eonvemence, even to a common carpenter, not to have a
precise, well understood name for each of the several opera-
tions he performs, such as chiselling, sawing, planing, &c.,
.UKl for tho several tools [or instrnmonts] ho Avorks with
And ,f we ha«l not such words :i« addition, subtraction,
multiplication, division, &c.. employed in an exactly defined
.«nse, and alno fixed rules for conducting these and other
anthmot.cal proees-ses, it would l>e a tedious and uncertain
work to go tlu-ougb ,,v(;n such simple calculations as a child
very s.m,,, IniniH to pM-form with ))erfoct ease. And after
all there would hi- a fre.h difficidty in making other per-
sons uuilerstand eh.irly the eorrectnoss of the calculations
made.

•Vou are to olxervo. however, that technical language
and rules, if you wouhl make them really useful, must be not
.Hdy dmmrihj fmUr.<^oo<l, hit also learned ami rcmcmberal as
iamiharly as the uIphal.K. and employed comtautly, and
with scrupulous ^.,v?r/w<,s> ,- otluTwiso. tctrhnical language will
prove an eiuMunhranee instead of an advantage, just as a
>mi of clothes would U>. if. instead of putting them on and
ii^carm^ them, you were U^ carry thoui «i,nut in y<.ur hand "

I'ago 11.

What is said irk- Icchrucfd h.r}rt..„^c is, at l^^st. e<iuallv triio
<'\ the >7pw and rlurmcUrs by which we still further taeilitatr
the con^eyarlce oi' our ideas on .,ueh matters as form tho
Huhjeet of the present work. It is much more simple to put
d.)^^ a character which expresses a pvotusss. than to writo
the name, ur description of the hitter, hi JW. Besides, in
glancing over u mathematical investigation, the mind is
able, with great^^r case, to connect, mid understand it.s dif
fnrent portions when they are hricfly expressed by familiar
sgm, than when they aie indicated by words which have
)u>thiug i>articularly calculated to catch the a/e, and which
rnnnot even W. clearly understood without considerable
intention. Uut it must be borne in mind, that, while such
t treatise as the present, will seem easy and intelligible

t \ , -

A
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enough If tho 8igu8, which it containa in alancst cvorr page,arc aB fam.har as they .hould be, it muHt necessarily appearrnoro or less obscure to those who have not been habituated
to the use of them. They are, however, so few and so simple,
hat there 18 no excuse for their not biiing perfect! v under-
«tood-particularly by the teacher of arithmetic. '

n,onf P .r'"\''''
circumstances render a different arrange-mont of the rules preferable, or make the omission of anyof them, for the present at least, advisable, the judicious

master w.ll never be at loss how to act-there .,«» Z
jnstances .n which the shortness of the time, or the lin'ited
ntelhgence of the pupil, will render it nocos.sary io confine
hKS mstructmn to the move important branches. The teacher
Hhould, if possible, make it an inviolable rule to receive
no answer unless accompanied by its explanation, and its
reason. The references which have been subjoined to the
different questions and which indicate the paragraphs where
the answers are duefl,, to be obtained, and also those refer-
onces ^y^lch are scattered through the work, will, be found
of considerable a.s,sistance: for, as the most intelligent pupil
^^.loecaslonaUy forget something he has leanied, he mavnot at once see that a certain principle is applicable to apai icular case, nor even remember where he has seen it
explained.

Decimals^ have been treated of at the same time as integers,
because since both of them follow precisely the same Lswhen the rules relating to integers are fully understood
here IS mthtng new to be learned on the subject-particu-
larly If what has been said with reference to numeration and
notation is carefully borne in mind. Should it, however, inany case, be preferred, what relates to them can be omitted
until the learner shall have made some further «dTance.
The most useful portions of mental arithmctiPUve been

mtroduced into "Practice" and the pther rules with which
they seemed more immediately connected. :^^The different rules should be very carefully impresae^^^^
the mmd of the learner, and when he is found to havt^ bc^n
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guilty of any iuaccuracy. he should be made to correct him

oontinually kept in view tW n ! 7 ^"""^^ ^^
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-— If the giv.m lo<;arithm i« not in the table
Jo uuiltipl^y numl.M-.. hy ..leans of their lor^u-
rithm.v

.

"

To divide niimberd bj means of their ioi^arithnn
' '• n»i.o a .(uantitj to any power hy njoaa.> of hs

lt>;i;arirh!ii,

To evolve i. riuautiry by means of its logarithm,

."<K(:ri(».N X.—On r'r:.;rro.ssi.):i,

To find the sum of a serie. of terms in arlthmori-
cal pr(>;i;ressiuM,

111 an arlthinetioai series -iven the extren.o.. jmd
number of terms -to find the common difter-
ence.

'I'o find any number of arithmetical means be*
tween two given n urn Iters,

To find any particular term of any arlthiuetlcal
series, .

In an arithmetical serioK, ^given the extremes an 1

common difierence-to find the number of terms.
- Given the sum of the series, tlie number uC

^

terms, and one extreme—to fin;! the other.
To find the sum of a series of term., in o;er>:n:Mri-

'

ual progression.
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31;^
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3ir,

317

31 s

3!:>

321

32;{

323

32

1

324

32)

32!>

327

327

32.)

32:»
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31'.

3ir,
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31 s

3l:>

321

32;{

323

32 J

324

32»

32!>

327
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32.)

32:»

4

'€^*'

i

s

CONTENTS.

In a geometri<^l series, gi,e„ the eiteeme. mdnumber of term_to find the common rjt „

.™'!,rn«rr"'«-™'''»''--^»'-"
(0 find any p,irtieular term ofa geometrical series'In « geometnoal series, given the extremesTdcommon ratio-to find the number of ler^.
In a geometrical series, given the common^ io,'

.he otZ "' ':'™'' """ °™ "''™«-'» find

Anmiities,
.

*
"

To find the amount of a certain nunibor'of pav^

To find the present value of an annuity,
- When it IS in perpetuity,

To fi^^the value ofan annuity!, reversion, :

Single Position, .

Double Position, .

Miscellaneous exercises,
Table of Logarithms,

Table of the present values of an annuity of ^1
'

Insh converted into British acres,
^ '

Value of foreign money in British,

ZVK

335

33(i

330

337

3d8

310

340

342

343

344

34.'»

310

347

35;-)

3r.i

377

385

385

38G

38G

38G
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Table or monet. 3

The following tables are required for reduction, thecompound rules, &c., and may be committed to meior*
as c9Qvenienoe suggests.

TABLE OF MONEY.
A farthing is the smallest coin generally used in tWa

oountry, it is represented by .
. .**""**i

a<ik« 1 halfpennj, f

1 penny, rf.

l^aUing,

Karthingi

4 or

48

060
1,008

halfpeucfl

480
501

pence

24 or ( 12

I

240 or
352 or

1 pound,
1 guinea.

The symbol* of i^ounds, shillings, and pence, are placed
over the numbers which express them. Thui 3 14 fi

• means, three pounds, fourteen shillings, and sixpe'nce" Sc^Stimes only tL symbol for pounds^is u^l'^J^dls pW
Ii!Sri-ir

^^«^^q».^»«ty
', thus, £3 „ 14 „ 6. 3 9i meansthree shillings and mneponce halfpenny. 2?. 6M n^M^

shillings ancfsixpence Cee farthW&c *^' ^''^

When learning the above and foflowing t»blee. the Dumlshould be required, at first, to commit to memon^cfJ SSeportions which are over the thick angular liw. • tffin ikJone just given :~2 farthings makeChXw" 2 hltfpence one jpenny; 12 penct one shiUingTK^iinii Zipound ; and 21 shillings one guinea
WtUmgs one

'ft ii^r**/^
mean the quarter, imlf, »nd three quartena penny, d. m used as a svmW»] i«.-«.,.^ ri. i_ X**^"

». d
2 6 make one half Crown,
o one Crown.

1« * one Mark.

17
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f f-

if

t'l a

:
I

f

.'.•..::'-:- -AVOiUDUPOISKWnGIIT.
"ka uam^' !*• derived iVom Frc»ch-and ultimatcrvrmm Lat,„ words signifying " to have weight." itased ni weighing heavy articles

Drams

250' o'i'
It

7,1G8

28,072

575,440

ownc'eV

10

-mor

1,792 .

9S,840

pound*

23

112 or

2,240

Symtolt
make 1 oance, oz.

. 1 poun<I, lb.

. 1 quarter, q.

L_ • • 1 hundrcd,cwt.

I

hundred! • •• --

20 . 1 tou. t.

quarters

4

ii ivC; . 1 • '

^'" '" I *" .1 toil,J4 lbs,, and in some cases 10 lbs,, make 1 stono
JOatoucs ,. . . 1 barrel,

TROY WEIGHT.

1? K-
fi^'«^, .<^»^P^°yed ; it is used in philosophy, Idweighing gold", &c. ^ ^ ^* -

Grains Symbols.

24
*

'
'

r -,' ^''*-

., '
• make 1 pennyweigiii, Tt.

pennyweights
480 or 20 i «,^

,
• -1 ounce, . ox.

*x«.^ ounces
6,760

j 210 or
I

12 i jA grain was originally th*!; weight of a^erain of corntaken from the middle of the ear >a pennywiight, th^^the silver penny fonnerly in wse.
«ifc"mnnn; oi

APOTHECARIES WEIGHT.

1,J"« K r *^l Vf<^^«;«f '
apothecaries ase Troy weight,

'

but Subdivide it as follows: ° '

Grains

20

serupIiS'

3
drams

60 or

480 24 or

288

8

ounces

90 or ( 12

Symbols
make 1 scrople, 9

1 dram, 3

1 ounce, f

5,760 ... ,„, or, 12 . -. . 1 pound, lb.
J he ''Camt," which is equal to four grains, is used in

^-•Ti.««v.»g ixU- uiiuiicss of gold : the latter, Avben 'perfectly

,,f

4

I'

V

4

J...-i-'7.-.i.. -J--.jJT--,-fi.^i«i31^1j^.....v,



JtK.VMTir:.*.,

.If

V

i

pure, ia said to l.o -24 camtd fine.' If th
gold, uml one part sonio oihev inatoriul, ih
to be '-23 carats fine : '" if 22

ere are 23 parts

it HOO
mixture is said

,o . n n P'"'^^ 0"^^ f>^' tlio 24 ere cold
12 carats fine," &'c. :-.»ho Aviu.lo mass i«, in a 1 cSssupposed to be divided into 24 units of whJpl. /L T '

con.«ting of ,<.ld i. .rocili;^"o;r^.lf on "^^^^^^^
fano; pure gdd being very soft would too Zn ;:ar out

at the (^oH
"
-.["'r;^^ "'^F^'^

'""^^^^^''^ 5-^ .^mrked u^n thema the Goldsmi 1,'s Hall; thus we generally pereeive " 18" o^the cases of go d vvatches
; this indicates that thev are " 1carats hne --the lowest degree of purity which Kunpec!

A Troy ounce contains
^"'

An avoirdijpoi.se ounce
A Troy pound
An ovoirdupoiso pound . ,,ui;uA Irny pound is equal to 372-905 French grammes

»;'«lroy are equal to 192 avoiidupoise ounces.

437'

5,700

7,000

Inches

24

9

Be
27
45
54

or

• ^

nails

4

16 or
12 or
20 or
24 or

CLOTH MEASURE.

mnke 1 nail.

quartern

4
8

5
6

1 quarter.

1 yard.

1 Flemish ei

1 English (:'

1 French i^

L«1.3S

IL

144 or

432

2,37d
3,024

95,040

J20,9t50

ii6O,820

967,680

inches.

12

LONG MEASURE.
(It is used to measure Length.)

make 1 inch.

ou or

198

252

7,920

10,080

feet

o

yards

10.J. orl 5k
21 or 7

0(50

840.

^8.8G0 6,280
?4),'>40IH,720

I
perches

220 or 40

1 foot.

1 yard.

1 English perch.
1 Irish perch.

280 o;

1,760

2,210

40
1 English furlori
1 Irish furlong.

IJurlong.i . 1 • •

8 1 English mile'
8 Uriah ffiil«



MEASURE «

Throe miles make ono league. 60X English miles make
OO nautical, or googniphioal miles ; which are equal to one
degree, or the three hundred and sixtieth part of the cir-
cumference of the globe—as measured on the equator.

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

8 piilmH

18 mohes
6 feet

6 feet

120 fathoms

1 palm.
1 span.

1 cubit

1 pitco.

1 fathom.

1 cable's length.

?nrt
" '

'^ ^"Slish perches (or poles), 22 yards, 06 Hsot,
or 792 inches, make one chain. Each link, therefore, is
equal to ?/(,=' inches. 11 Irish are equal to 14 English
miles. The Paris foot is equal to 127U2 English inches:
the Roman foot to 11-604 ; and the French metre to 39-383.

MEASURE OF SURFACES.

^
A surface is cnllcd a square when it has four equal

sidea and four* equal angles. A square inch, therefore,
IS a surface one inch long and one inch wide ; a square
foot, a surface one foot long and one foot wide, &c.
Square inches''''••

n«kelgq. foot

I square yard.

89.304
63,604

1,568,160

^,040,160

«,'i7a,640

10,1«0,640

4,014,189,(500

1 iq. Eng, perch.
1 «q. Irish perch.

I «q. Enr. rood.
I sq. Irish rood.

1 statute acre.
1 plantation acre.

6,S0i,809;600,ao;i58i400 5;017;OJ0 i6i;400 ASeOorj 640 1 sq!S mile!

The English, called also the statute acre, consists of 10
square chains, or 100,000 square links.
The English aero being 4,840 square yards, and the Irish,

or plantatKm acre, 7,840 ; 196 square English are equal to
121 square Irish acres.
The English scmaro mile being 3.097,600 square vards.

and the Irish 5,017,600; 196 English square miles are
equal to 121 Irish r-—wo have seen, however, that 14 EfigUsh
auc cqua* to 11 Irish iinear miiei

if.

'-'-tfnr'lin'



MEASURE OP SOLIDS.

The teacher wUl explain that a rube is a solid having
BIX equal square surfaces ; and vul illustrate this b?models or example8--the more fmmiiar the better. Acubic mch IS a solid, each of whow. nix sides or faces isusg^uire inch; a cubic foot a soud cvh of whose ^
sides IS a square foot ^ &c.
Ciibio inches
1 72fl
iii^2 '

^,
• • . . m*i.> 1 ouW- foy

I
cubic f '

46,656 or I 27

feet

Oilli or URgglni

^ •

pint!

2

WINE MEASURE.

8 or

82

820
676
1,844
2,016

2,688

4.032

8,064

quart!

8 or 4 . •

% galloni

80 40 or 10
144 72 18
336 168 42
604 252 63
672 836 84

1,008

2,016

504

1,008

126 or

252

Iiogslieadi

2

4 or

pipes

2

* cubi*' r»:c

1 ga.lOb^

1 anker.
1 runlet.

1 tierce.

1 hogsheat
1 puncheon

1 pipe or butt

1 tun.

in some places a gill is equal to half a pint.

fromThfab^r ^'" "' '^'^ ''^^ ^^ "^^^^^^^ ^i^"""*

ALE MEASURE.
Oallona

8

16 or

firkini

2

•

•

82 4 or

6
8
12

kilderkini

2

48
64
96

8 0?
4 or
6 or

barrels
1

1

if
2
8

make 1 firkin.

1 kilderkin.

1 barrel.

1 hogshead.
1 puncheon.
1 butt.
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iJKEU MEASU1{£.

.tlikJi.i

7 J

I or

8
12

l>.il<ierklni

2

8 or
4 or

or

bHriKls

2

a

mnko 1 flikiii.

1 kilclerkio

1 banol.

1 liogslioncl.

1 piiriclieon,

1 butt.

A 01
I

2'
.

Hi !«

DIIV MEASURE.
Cit is used for wheat, nml other dry goods.)

(it

1 f«-

i)>i:ck«

4

m H>:1 Us

•'"t« 2hH -r^i
I

ol2 i2h5. I2S

•2.048 1,024 012
2,000 1 ,:ibO 1)10

fi,120 2,;J66 1 ,280

21
.'!2

72

CI

2r)({

;i20

G40

I
biislioU

12 or ;j

10 (M- 4

:inoij

32

128

100

320

or

32
40

^0

make 1 pottle.

1 gallon. ,

1 p?ck.

1 bushel.

1 sack.

1 cooiub.

1 Vllt.

c'oomhR

1 quarter.

j
(|ua:tcrs

8 or 4 1 chdldi-on
lOoi'^ '">

1 wvy.

!U(M K

2 1 last.

^^1 ho pint dry luoa.sure contains abc.-ut
34,f cubic inches;

j.w,_ cubic incho.vi was nrndctho .standiinl o.ftll„n for both
:<|md and dry gu,Kl,s by an Act of Parliament which uiineinto operntion in 1>;2G.

Coals arc mnv sold by weight; 140 pound.s make one bo--
i o ba^-3 one ton.

''

I

jMm-ttmtm



s

TIME.

MliASUliE OE TIME.

or1000,

-S 16,000

«,1B4,000

M.sfls.ooe

14M&-j,o()0
l.SB-AltiJ.OOO

i,897,a44,0'i,i

1,892,160,WW

(ccorda
60

3600 or

80,400

604,800
•J,4I{*.-."n

3!,.');«.000

8l,0>j,4uU

31 '.16,000

mlnutei
60

1,440 01

lO.OflO

10,3W
•'•2.'>,«00

.>27,040

516,600

hourc

168 ui

073 or
S,760oi
t!,7tUor

>-<,760

ilayi

mak* 1 iceond "

# ' 1 mlnut* «. ..

•1 hour h.

1 day d
(

7

•is

36»

I week w.
1 lunar month.
I common jear
I ica]> year.

.

[calendar mon.l
12 I

,

• •

Iliinar months /
' J**""-

.. I 13

306 oiJ

1 he following will oxempllfy tl.o use ofthealvovc symbols •—rho 8ular year consists of SG5 d. 5 h. 48' 45" liO'"; read " thre«hundred and sixty-fivo days, five houvH, Ibrty-eigbt mirftitos.
•forty.fiveseconds, and thirty thirds.

&^^ mmiios,

' «,5nY
''"'"^'* ""^ '^''•? '" f

^^'' ^^ ^'''^ ^^^'*^^^'o calendar niontiis
tviU be easily remembered by mci»ns of the well known lines

"Thji-ty days hatli September,
'

April, Juno, nnd November,
February twciitv^ight alone

Ti /• 11 •
^"'l all the rest thirty-Buo."

Iho following table will enable us to find how manvdavs
there are from any day in one monUi to any diiy in another.

*

Fhom isv D AY IS

K

Jan Keb. Mai Apri .May

24d

;Juno

211

1

24.

Jnh

18-1

Ans Sept Oct iVo\ Dec
Jan 36a 334 30£

337

27.' 163 12!- 92 61 31
i Feb. 31 30.) .30U 276

304

216 184 153 123 92 ,-62

1

Ajar 63 23 36,-, 334 27.1 240 212 181 101 120 90

n
April go 69 3J 366 335

366

304 274 243 212 182 161 121

1
r.

May 120 89 61 30 334 304 • 273 242 212 181 151

June 16; 120 D2 61 31 36.- 336 304

334

273

303

243 212 182

^
.uly 131 150 122 01 61 30

61

360 273 242 212

243
V

i •

1

•

Aug. 21ij 181
j

15.T 122 92 31 365 334 304 273

Sept.

Oct

2431 21 q! 181 i.:3 I2:i 92 62 31 366 236 304

334

365

274

304

336

365

273 242 214 ia3 163 122 92 61 30 3S">

31
Nov. 304 273| 24.': 214 184 163 123 92 61

1 i

Uuc. 334 303' 27.'-

1

241

!

[

214 IfiS 153 132

1

91 61 SO
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Si^A^t ^IJ^ **"* *^^ d^*»>»ce betT/eea any two<»^ m two different months • "^

mtho latter month i. eaS tlt'thaY Slb?Z„t'find by how much, and subtract th« amou.t frZ S
r£:ats^/i5:S; aJiL-yi"-^'^'\VKa» c„i •'. .

™"<^) "la aoa the amount.When tebruaryis included in the given time «nrf•t « a ieap year, add one day to the result
'

?";Lt?,rrafthT»if!?r:f„^'^^^^^^^

the third of January and thftlfjilnP!?/
>nterveno between

o-ld one to the 130, and 137
'^".r^^'^e'^IS^^

"* '^'^^

During the Fapso of ti,nc, tie calendar became inaccu,

how th« beeame necessary, it must ge borneta Stl^i

eregory. t. remedy ..his:o.:3i,;:d"thlt '^^^ccor^dlL"

/ '



TIKE.
II

to the Julian style, would have been the 6th of Octofe^r.582 should be considered as the 15th ; and to prVvSJthe recurrence of such a mistake, he desired SbatLplace of the last year of every centJry being, Thithe^t^

fn^rftf ^'^ ^'^^^"^" ^^^^"^^ '^'^ - '^S'%

J;el"1.fa7ntt; :

^"^ '^ ' '''^ '''''' ^' ^^ *^<>

Rule.—Divide the number which represents the

EaTvLT V.r^^^ '^''' ^ "« remabder, U ^ aeap year If there be a remainder, it expresis howlong the given year is after the preceding lea^jTar

Docause 1 1 22 divided by 4 leaves 2 as remainder.
If the given year be the last of a century

:

Kxr ^''''^i'^.u^'^^,
*^^ ""™^^^ expressing the centuries

Xr^l tWrL^'
"' remainder,^he givin one is a leapyear if there be a remainder, it indicates the numberof centuries be ween the given and preceding laSt^earof a century which was a leap year ^ ^

di^JerbrM7ar„orn: '''' '^^^^ ^^^ ^«' ^-«

of a'Srvlllir "^"^ f^ '^°*""^'' «ft«' ^h*** la«fc year

it leaves 3
''*'' * ^'^^ y"^"' ^**^«' ^^^^^^^ by 4.

Third*

60

WVISION OP THE CIRCLE.

8600 or

210,000

sei^onda

8,600 or
mmutei
60

make 1 second "

* 1 minute

'

1 degree *

^,.i^^m
I 1,296,000

! 21.600 or 1360-1 circumferenc*.

nnmh^JT^ " supposed to be divided into the samtnumber of degrees, mmutes, &c. ; the greater or less, tW



12
l>t:t'l.NMiON8.

fX'iil^ ''"''^n '

^^'^ gi^ater or les3 each of these will be. The
So? ^^6^^' tlf-T''^-^

t^^« applications of the symbol. :~

tecondt and 's^ImiT""'
''""'^ ^^S^^' ^^ --^es, four

^

( i

DEFINITIONS.

1. Arithfnelic may be considored either as a science
or as an art. As a science, it teaches the properties ofnumbers

;
as an art, it enables us to apply this know-edge to pr..ctical purposes; the former may .be called

theoretical, the latter practical aritJnnetie

. . ?.\f
5^'"^ ?^- as it is also called, l/nity, is.one of the

iiKuviduals uudar considoration, and ma/'include many
units of another kmd or donomination

; thus u unit of
:
the order called "tens" consists of ten Simple units Or
It may consist of one or more parts of a unit of a hi^he-
denomination

;
thus five units of the order of " tens"°are

tive parts of one of the denomination called " hundreds •"
three units of the denomination called " tenths" are

•^ three parts of a unit, which we shall presently term the" unit of comparison."

3 JVwmber is constituted of two or more units •

slndli/ ^peaking therefore, unity itself cannot be con'
sidered as a number.

. 4 Abstract members are those the properties ofwhich are contemplated without reference to their apDli-
cation t^ any particular purpose-as five, seven, &c •

abst: action baing a process of the mind, by which it sepa-
rata y considers those qualities which cannot in reality
exist by hemselyes

; thus, for example, when we attend
-only to the length of anything, we are said to abstract
from its breadth, thickness, colour, &c., although these
are necessarily found associated with it. There is nothin-r
inaccurato in

^
this abstraction, since, although lencrth

cannot exist without breadth, thickness, &c., it has p'o-
parties independent of them. In the same way, five, seven
&c. can be considered only by an abstraction of themind, n.q nnf. nnni ofl t^ :.,j;.,„a_ ^^. -• , . .

, -^j^-.i.-u ..^ luaiu^Lc suiiie particular tliiuors.
o. Applicak Numlers are exactly the reverse of

—

T

'-
I Ml



DfiPINlTIONS. la

aV^ract, being applied to indicate particular obiects—
as live men, six houses.

6. TU Unit of Comparison. In every number
there is some unit or individual which is used as a
standard: this we shall henceforward call the "unit
of comparison." It is by no means necessary that it
should always be the same ; for at one time we may
speak of four objects of one species, at another of four
objects of another species, at a third, of four dozen, or
four scores of objects ; in all these cases four is thenumber contemplated, though in each of them the idea
conveyed to the mind is diffarent-this difference arisin«
trom the different standard of comparison, or unit?
assumed. In the first case, the " unit of comparison''
was a single object

; m the second, it was also a sin^rlo
o]),ect, but not of the sa^ie kind

; in the third, it became
a dozen

;
and m the fourth, a score of objects. Increas-

ing the *; unit of comparison" evidently increases the
quantity indicated by a given number ; while decreas-

ITi 11 fu-
^

''^'i.^fy.
^^'^^- ^* ^^^1 ^« necessary to

bear all this carefully in mind.
7. Odd Numbers. One, and every succeeding alter-

nate number, are termed .«?^; thus, three, five, seven, &c.
h. J^mn Numbers. Two, and every succeedinc^ alter-

nate number, are said to be even; thus, four, sixreic^ht,
&c. It IS scarcely necessary to remark, that after takinJ
away the odd numbers, all those which remain are even!

are odf

'

° ^^^^ *^® ^''^''' ""^^ ^^^''^ ^^'""^ ^^^^^"

We shall introduce many other definitions when treat-
ing ot tnose matters to which they relate. A clear
Idea of ^yhat is proposed for consideration is of the
greatest importance

; this must be derived from the
definition by which it is explained.

Since nothing assists both the understandinc^ and the
msraory more than accurately dividing the subject ofms ruction, we shall take this opportunity of remarkina
to both teacher and pupil, that we attach much impor-
-.. !w,^oi^a=. iTHieii la luiure shah aetuaily be
made, or shall be implied by the order in which the
ailterent heads will be examined.
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SECTION I.

ON NOTATION AND NUMERATION.

and .0 convey .hi, ideatSrs bttoken a^d favT'^'language ,-that is, by the voice/aKrchleir
"

therefor;, >^ndTml^on T.CT''''"'^- f"*^"""'
each othOT as «S "S j- ** "*?"* •^'"""n ^
eonro„nd«.,The;r& ditH^Xur^^/S^"'

*»

bers;lt is couafiv o Jif fr/''"^ "* Pos^iWe num.'

feren nalTcharacTor ,^ ' T ""T' 8^™ » <«f-

another, make a T,:i;ei'':;3t; „'^3: "?" "
suflSce to exDress in ,mi;..";;* j

words and signs

qaa„titi„s:iSwhatte™S '"^"T'- »' '""«'™^'
ness this is effected we.UnT 5^

siinplieity and clear-

3. Two modes of ,.S°""'' r''"""""^ P^^^ntly.

themselves ^he one t& ™5 •
*" "^^""^ P^»«^°'

racters alreidv in ni. .. : ^•'T*"'*'''^-
words or cha-

t'ties by a Ayie word n- „^! Y o'fferent quan-

mistake^t the sat «m'be^pSd^t^ "'

simphfied their svstpm nf «««• vV' ^°® Romans
ciple of cT^wS^ but Z In? ^^ ^^""^^^^ *^^ P"°-
ours is due ZTtLll^r^^3^^: ^'^'f'^ ^^
the sam character.

^^P'^^'^'^" ^^ ^nanj numbers hy

to the^Ju'p" ttTode^Tthth'* ^" '^®^"^*' *« -P^-n
idea of consider^ «^ T '*'^' ^ "^^ "^^ s»PP08e, an
and of wWch [nSL "^^^^^^ T' ^"^^"'^"y acquired,

avail ourselve^ telhafs'^^^^^^^ ^^ «^"i

methodif of «J.i!^!:.'? V- ' *^^«^«»e ti"e, how
were naturallj^^i^S " °^°^"'^^*^^° *«<i notation
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DOTATION AND NtTMERATION. I5

strnrtr 'TT "^ T''"» «^ ""'"^^''^ ^o be as yer con-

cessively at its different portions andTr^^ • ?

head ?hL ,tt^' T"'^'''''
^'""^ "•« <""""" eomZ-

an accurate knowledge of the m^berTg^omsTd ^

pti;i^g:'Sfttrar:"r-^^^^^^^^^
.njpable of forming an idea of onfthaVfe.Ce^

totJt«tl°f„*"" "T.*" "' l"'«"'J»''k that we chooseW A! r ?rP' "if
™"»'' " ^ evident that thelarger the ratio, the smaller the nnmj,.,. «f „„.". ."j

me smaller the ratio, the larger the n"n;nber S"^^^but the smaller the anmb,r Sf groupB thrbrtti^
"^
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.J' /^ ^^t ^'°VP' ^"*^ ^^i«h we have divided fha

as that adopted for tl,; lowo.t ; tha™ iftvt nTi"™luals consftute a group of tho first oJder wo\o" w

ccc„H„ forming o„o or mo=rc of tie othe^grZ: "femiglit, fof e.'tample, in i-eekonin» a hean ^?^„;i,mhave two group, of tho fourth oMer threTof tif.l'!J'none of the second, five of iCttl'JY ^ *'^"^'

viduals or "units of comp^iou
""'''' ""^ ''""' '""

consist of ten of^he firk 1 1 g u^Vf t'heXd „7f

"

of the second, and so on'with ti "4? we had 1?! Sthe deamal system, or that which is n^ n^l 5

altogether abandoned, Iven by us °' "''"^ " """

„<,„y',i?'
™ not .indispensable that we should hav^used the same ratio for the arouos of nil ,1.1 J^a.

orders- wo m;»i,t <u p'™p3 01 all the different

fo.Z : ^ i' f "^"""P's- have made four pebbles

of the second a group of the third ^rderT-i^ Z2':-

WM
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1

casG we had adoptod a systani exactly liko that to bo
found in the table of monoy (page 3), in which four
tarthings make a group of the order pence, twelve
pence n group of the order s/ii/lings, twenty sliiliincrs a
group ot the order pounds. AVhile it must be admitted
that the use of the same system for applicatc, as for
abstract numbers, would greatly simplify our arithmetical
processes—as will be very evident hereafter, a glance
at the tables given already, and those set down in treat-
ing ot exchange, wiiylow that a great variety of systems
iiave actually been constructed.

12. When wo use the same raiw for tlio groups of all
the oi-ders, wo term it a amtmon ratio. There appears to
havo been m ]>articul.ir reason why fen should have been
selected as a " common ratio" in the system of numbers

" —, "^; ''• ^^" •»'-' uiiuovujs.virijy 10 mcreaso
tio number ot orders (.F groups, nor so high as to exceed
tne concr^ption of any on) for whom the system was
lateudsd.

13 A system i:i which ten is the "common ratio"
IS called aeamal t'v-v.n '' deconi," which in Latin signilies
ton :-ou. s is, therefore, a '^ dx-imal system" of numbers.
Ir the common j-ado were sixty, it would be a sexai>-csi^
«w/_ system

;
sucli a one was tbrmorlv used, and is still

retained—as will bo perceived by the tables already
given tor the moasurement of arcs and angles, and of
timo. A qiuH'in/ system would havo live for its " com-
mon ratio ;" a diwckdmal, twelve

; a vigesmnl, twenty,'

14. A little reflection will show that it was useless
to give different names and characters to any numbers
except to those which arc less than that which consti-
tutes the lowest group, and to the di(fh-mt orders of
groups; because all possible numbers' must consist of
individuals, or of groups, or of both individuals and
groups :--m neither casj^would-it be r^cjuired- to ^pecify-
mWD'than tlie nuiiibGrY)f indiv'KTiiVrhs .rfi^vt.AV «-.f„,k^
Ot e^ch;SBecTx^|«i^_groirp, hofii^of 'which nambors—̂ e- is.
evident—can bo-greatm- thun th?"commou ratio. Thirf
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is just what we have done in our numerical 8VHtfimexcept that we have formed the nanTof soL of thegroups by combination of those alread; used : [hus

saids' t ^^'^''"ff^
*^^ g^o»P next higL. thai thou:

anr& ?
^^"*'*^^''y a combination of words already

S'^lmter ^^'^" ^-"P'^-^-'^ ^-^« yet furthei;

16. ARABIC SVSTE3I OF NOTATION .••

Unit! of CoiDpariMB,

nm group, or unite of the second order.
Sccona prroup, or unit* of tlie tliird ordej-
Third g.oup. or units of tlie fourtli order.
Fourth group, or units of the tifth order.
Fifth group, or units of the sixth order,Wxth group, br units of the seventh order

rOne
Two

I
Three
Four
Five

I
Six .

I
Seven
Fight .

I. Niuo
Ten
Hundred
Thousand
Ten thousand

Characters.
1

2

S
4
ft

«l

7

8

10
100
J,000

Hundred thousand 100.000
Million . , l.OOO.OW

16. The characters which express the nine first num.bers arc the only ones used ; they are called digits, fZmthe custom of counting them on the finffors alread
noticed--" digitus" meSning in Latin a fin|e

'

they arialso called szgniflcaiU Jigurl, to distingui^i then tromthe cypher, or 0, which is used merely to give the digits
therr proper jp.«^^n with reference to thel^^.V«a/ ;,iUThe pupi will distmctly remember that the place wherethe " umts of comparison" are to be found is that imr^e!
diately to the left hand of this point, which, if VotTx.

all the digits- hus, m 468-76 the 8 expresses " unit-

?n ToTT"' ^''°«.*^ *^' ^«^* «** t^« ^e^mal point

;

m 49 the 9 expresses « units of comparison," the deci^mal point being understood to the right of it

17 We find by the table just given, that after thenine firs numbers, the same digit is constantly repeated
Its position with reference to the decimal point^b; ngihowever changed :>-that is, to indicate each^uccocd^^:
g;oup It is moved, by means of a cypher, one v^hot
farther to the leit. Any of the digits may be used'to
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eighe group, „/the''L ^^Zrl^^^T^CZ'

the digits with the 'dZeTt «oup, th
* LT/"^ ,"'

son » th™ fl.* t^' '°^.® '^'" *« "»"»« of compariJ

ug«re, »nd it is endent that in 5378 thn vra t. .J. .•

^ foar places from thedecimai ^^InXtM^Zi"^
3 m the thnd, and the 8 keeps the' 7 in the ^ondK18. It 18 important to remember that eaXZit h^two values, an aischk and a re/X • d.„ 'Sli ,
valne « the numhe, of u„it« it exp^i^r,'whtv3UBU8 may be, and is unehaneeabltt • th»a « -i

o.der,?Sita^a.Id^rd'rL™l^^^^^^^
of comparison."

»«'Uft w lao unit
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and rapidity with which the scholar will afterwards
advance

;
to be assured of this, he has only to recol-

lect that most of his future reasonings will be derived
from, and his explanations grounded on the very prin-
ciples we have endeavoured to unfold. It may bo taken
as an important truth, that what a child learns without
understanding, ho will acquire with disgust, and M-ill
soon cease to remember

; for it is with chUdren as with
persons of more advanced years, when wo appeal suc-
cessfully to their understanding, the pride and pleasure
they feel in the attainment of knowledge, cause the
labour and the weariness which it costs to be under-
valued, or forgotten.

20. Pebbles will answer well for examples
; indeed,

their use in computing has given rise to the term calcw
lahon, " c'Uculus" being, in Latin, a pebble : but while
the teacher illustrates what he says by groups of par-
ticular objects, 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
equivalent unit, which, from their perfect equality, are
generally confounded. Thus he may show, that a penny
while equal to, is not identical with four farthino-s. This
seemingly unimportant remark will be better appre-
ciated hereafter

; 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 belongs, or so
many of the next lower as are equivalent.

21. Raman Notation.—Our ordinary numerical cha-
racters have not been always, nor every where used to
express numbers ; the letters of the alphabet naturally
presented themselves for the purpose, as being already
familiar, and, accordingly, were very generally adopted
for example, by the Hebrews, Greeks, Romans, &c.,
®^eh, of course, using their own alphabet. The pupil
should be acquainted with the Roman notation on
account of its beautiful simplicity, and its being still
employed in inscriptions, &c. : it is found in the follow-
ing table I

—

wl

thi
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ROMA.V NOTATION.

2\

(haractert,

I. • .

n.

Anticipated change lll[. or IVChange .
. y
vf. ;

VII. .

Anticipated chonffe IX
Change

. '. x.' .'

xr. .

XII. .

XIII. .

XIV. .

XV. .

XVI. .

XVII. .

XVIII
XIX. .

XX. .

XXX It]

AnticipatedchangeXL '
^' '

Change
. . L.

'
".

.... , LX., &c.
Anticipated change XC
Uiuinge

.
. C '

A *• . . .
CC., &c*.

Anticipated change CD
^'^'W • . D.oria
Anticipated change CM
Cfa^"ge

. . M. or Cio. .'

V. or Iqq.

• Ono.
. Two.
• Three .

• Four.
. Five.

. Six.

. Seven.
• Eight.

. Nine.

. Ten.

. Eleven.
. Twelve.
. Thirteen.
• Fourteen.
• Fifteen.

• Sixteen.

. Seventeen.
Eighteen.
Nineteen.
Twenty.
TJiirty, &c.
Forty.
Fifty.

Sixty, &c.
Ninety.
One hundred.
Two hundred, &c
Four hundred.
Five hundred, &c
Nine hundred.
One thousand, &o.

Y r.T,-;

*'^^® thousand, &«.X or CCIoo . Ten thousand, &c.

rpprX • K^^^y thous.ind, &c.

22. Thus we find tiafthe' k"
'"'""'' ?"^^'"''*«

I'CLo. I„ constructing hei;1vstn,,P-
"''

^>i-
^\'

had a quinir» i„ ..i-v '! • *y^'-?'> ™«y evidentlv

which five w'ould be ,L '*' "' ™? ""''" ^tl- one ii,

.He. ch.,,d t^:^z:z::Z'Ji:::^
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T

ten, &c., but also at five, ten times five, &c. :—a nurelv

tZt7^ "'"''
r'^'^'

' ^'''^"Se only at 1^*0^times ten, &c.
;
a purely qumary, only at five, five ti.nes

,J]nL i •

/'' ""^''*'"" ^^•'^ concerned, what theyadopted was ne.tlier a deciuial nor a quinary 8v«<temnor oven a combination of both; they Lp a^o havjsupposed ,^, p,i,„ary groups, oni of Lfthe other o7ten units of con.pari.son
;
" and to have formed all the

de"; of
--P-i-n,;' but oJ of the units under conT-delation In this point of view, four is one unit beforebve; forty, one unit before fifty -tens beinr. now the

. fiTCntrtutrT \
'^i^^ 'T'^^'^

onrSniuUr

24. Wl^cn a lower character is placed before ah gher Its value s to be subtracted from, when placeda^er it, to be added to the value of the highe?- thus

uLlCrTx.'^" ^'^" '^'^'^ '---^ ^I'- --
noSuon :-

''^'''' ^ """*^'' ^^ '^' ^'^^^^ »^«t^od of

on?ToT-^^'""^
*^' ^]^'^''*^ °"'"''«»- within the givenone that IS expressed by a single character or Z"anticipation " of one [21] ; set°down that character

Lm I r •'"'"'
'^l'

''''' '""^y ^^' ^"d take its valu;

iL .1
.1^'"'^" "'''"^^••- l^''»d what highest nuniberess than the remainder is expressed by a fingle charac

ion" to the right hand of what is already written and

anf'rt;^:?-ft^CaV'^C^^^
pressed by i\I is fh^ liJo-Vn.f u -V"® thousand, ex-

. ..n. .hvu^uxu irom ti.e given number, which leaves
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hundred
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put down

ch leaves

i-tionr- wo«etdoLDtofcg;/;'i:;r-v- - "'^"''«'-

and for tho same reason i^ other C^ '

""'""^ ^'° '•^^ '^"^n
>

TI.Ih i„» .
MDCCC.

Four, expressed by IV Htill T •

added, tho whole is as follow"
1""'"'^ '"''^^^'

^«"^S aU*

MDCCCXI!V.

26. Position.—The s<im« ! ,.

forent values, accordL'T a l""'-?, ".'^ '"'''•-' <«f-

to the "..„it of e«;s'."' fhi n,r"- ^-'t"^;position.
1 ••

-^
"i"!* w the principle of

ord'rs,^ato?dtar to"S"l,'i-"'^
™''%':f "•» -iiff^-t

one place to the left of n,!,^i- ",'"" .o' "omparison,
or understood • tens ta-„ 'l"""' P"'"'- "pressed
&»• The pupiUhouTd f„ V ''""?'""^'' 'h^oo places!

" to be able at once .-, ?,
""^^ Z ^T'^^' with these,>

°'rvr '^?^^^'-o"^^^ "'""^ '''^^'
'

Placos, accordi..,. to the liZl T'',."'
*°''' P™?"

If, in the give.; numb" ^? * **"'' ''''™g'-

there are no units to bt "n? ^'^ "^ ."'•''" "^ "'"°''

down in the Zee L^n^'^T'-''' * "^kor must be set

fe, to k4 trsi^^ificr^fi'''"' '>' ?''J^«"'f "Wch

bet^een si;Sfc», ^™ "ni,»», 'fot when it is'^ot

0536. .^60, .nd 53-6 ;;"„,r;e':: rre-ttyJt

1
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second
8, however, the correct form. 536 and 536*0 aredifferent
;
m the latter case the cypher affects the valuebecause it alters the position of th^ digits

'

and'ttT'' tVJ'^*
'* ^^ l'^^^"'^ *^ ««* down six hundred

first pTace for fM^"""'*'
^ '"^ '^' *^^'^' ^^^ the twoTn the

be in the stond pla^^^^^
*^« «i^ ^o"ld

hundreds, but sixCs '
'
*"^ ""^"^^^ °^^^ "^* "^

bpfwmI i! ,

^°^ P'^°'",*^ downwards, stating^ the num-ber which belongs to each order.
To facilitate notation and numeration, it is usual to

Slf' P-T "J'^^P^^^ ^y *^« different orders 0?

iTnTjZtJ'v •

-"^^^^ ^^^*^°^^ *^^ English andrrencn methods of division agree ; the End^sh billion
18, however, a thousand times freater thanT French

^^rarelv nr%': °'' '^ T'^ importance, since weare rarely obliged to use so high a number -i-we shall

Lt^nf ^i'?^^
"?^'!^^^- ^' «-« -te idea of the

Tcordb/ t'o t^'"'p ' r r^^ "fT^^^ *^ ''^'^^^ ^h'taccording to the English method of notation, therehas not been one billion of seconds since the birth ofChrist. Indeed, to reckon even a million, counting onan average three per second for eight hours a §av

ZfjSr '''^'' '' ''''• T^e'ollowinTA
Trillions.

000-000

Billions.
Iluiidrcdi. Teiii. Unlta.

KNGJLISH METHOD.
Billion?. Millions.
000-000 000-000

FRENCH METHOD.
Millions. Thousands.

Huiid. Teni. Unitj.
Hund. Ten*. Unit*.

Units.
000-000

Units.
Hund. Troi, Unitt.

K.?"n
•*''^

^'l''^*""^®* '^ ^^ '•eq^ired to read off

to tSr?r?^'!;' ^1^^^^' W« P^** th^ first point

^rilf ""^ *h^.hundreds' place, and find that there areera^/y two periods~576,934
; this does not always

occur, as the Whest nerind i« nff.« w *u..^ - .•

.*^

only ot one or two digits. Dividing "ihe number fhnl

.#
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10-000

Jnita.
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i always
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ber fhu3

1

Si £ :i ""^'Z*
^"''^ *^**^ ^ ^» i« <^^« tliird place of

It f fi^ . ?/
*^^ ^^""'"^^^ P«^»* (understood)

; and,the. .fore, that it expresses hundreds of thousands.' The
7 bemg m the fifth place, indicates t^ns of thousands •

drpd, '".K V-^i^'
^^''^^^^^^

»
'^' 9 i^ *^« third, hunidreds

;
the 3 in the second, tens; and the 4 in the firstanits (of "comparison >'). The Vhole, therefore, is fivehundreds of thousands, seven tens of thousands, skthousands nine hundreds, three tens, and four udts-^or more briefly, five hundred and seventy-six thou^knine hundred and thirty-four.

i-uousauo,

31. To prevent the separating point, or that which

t^ntTT'^'V''^ ^^"°^ mistaken for the dedmai

full ston /r wvu'^^^ \'- \'""^°^^ (')-th« letter atull stop (•) Without this distinction, two numbers

It^f^r 1'^ ^^'''''^ ""ght be confounded r thus

fll^ T^ 498,763,-one^ of which is a thousandtimes greater than the other. After a while, we mavdispense with the separating point, though it s con^e^aient to use it with considerable mimbem, as they Irethen read with greater ease.
^

32. It will facilitate the reading of lar^o numbersnot separated into periods, if we begin with L Zs o/

thpfi^t digit "units," at the second " tens," at the

^n2^''flf'l-t'-^'^^'^^S in our mind he defo!mmation of the highest digit, or that at which we stl

and *i'„°,^°."^7.«"««
^th the highest, express its numbTr

!ni ?r"**'°°»
*^^ P"*'"^^^ ^» the same way witheach, untU we come to the last to the right hand. .

nf ^!:T/'^'~'^^}'
** h«.'equired to read off 6402. Lookineat the 2 (or pointing to it), we say » units ;» at the 0, » tens^at the 4, "Wndreds;" and at the 6, "thouinds" ThVa ter, therefore being six thousands/the nexrdSt is foSr

rttfand'twn^""-T'""^^
?ix thousands, fourlldred"

dreSd twn r.!!""'*''^.^'' ^^M^^ «^^ th«««and fourhuni-ared and two, is the reading of the given number;

'^M ?,^^i^^° Tfy "C used to facilitate notation. Thepupu will first write down a number of neriods of cyphers

.
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to repreaent the places to be occunied h^ th^ «* -

orders of units. He mil tbVn D«fc th« aJ ! *"^"*

0,000
8,664

.i,^if^P^*'." ^^ ^® P^*°^^ "Oder any deaomination mwhich there is no significant figure.
"^»«™»»a*»on ">

•nd'si^;"' ^'"" ^^^ ^«™*^^ -^ ^'-n thousand,

000,000
607,063

After a little practice the periods of cyphers will

p'^rdT.nTc^r^^^'
^"^ ''- '--'- -^'^r:^

alwatrs'foun?'-'
1*^^™P*"«? ^^e, as we have said,always found m the first place to the left of the

itra:^ Ta'Lntd'f^ "^
*'V^^^

^*"^ progre^iv^;

ZZW 1 .^J'H^ degree—those occupying the firstplace to the left of the units of corapar£on1,ein. tentinaes greater than the units of comparison tho'efecu

wmcft occupy the first, and one hundred times greaterthan the units of comparison themselves : Tnd ^o on

^ntA\^'^\''''' ^^''^'' '^' ^'^ inultipjfes It by

Sf left tL^wTlf^-^.
moved on(v, two, &«., places to

--- ^-^ „.„^ ,^-. ^„ jn^ Qjjj^j. j^j^^^ moving
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a digit, or a quantity one place to the right, divides it
tyy ten, that is, makes it ten tirn-s smaller than before -

moving It two places, divides it bv one hundred, o^
makes it one hundred times smaller, &c.

35. Wc possess this power of easily increasing, or
diminishing any number in a tenfold, &c. degree, whether
the diaita are all at the right, or all at the left of tho
decimal pomt; or partly at the right, and partly at the
ctt 1 hough we have not hitherto considered quantities
to the /eft of the decimal point, their relative value will be
very easUy understood from what we have already said
*or the pupil 18 now aware that in the decimal system
the quantities mcrease in a tenfold degree to the left
and decrease in the same degree to the right; but
there is nothing to prevent this decrease to the ri^rht
from proceeding beyond the units of comparison, and
the decimal point;—on the contrary, from the very
nature of notation, we ought to put quantities ten times
less than units of comparison one place to the rioiit of
them, just as we put those which are ten times lesl tSan
hundreds, &c, one place to tho right of hundreds, &cWe accordingly do this, and so continue the notation
not only upwards, but downwards, calling quantities U
the left of the decimal point infcgers, because none o/hem is less than a ichok » unit of comparison ;» am'
those to the right of it demmh. When there are deci-
mals m a given number, the decimal point is actual],
expressed and is always found at the right hand sidr
ot the units of comparison.

36. The quantities equally distant from the unit of
comparison bear a very close relation to each other
which IS indicated even by the similarity of their names

;those which are one place to the kft of the units of com-
panson are called « tens," being each identical with, or
equivalent to ten units of comparison

; those which arc

c^ni "7 ll *»' T^ ?^ ^\^ ""^*« "^ comparison aw
called tenths," eacL }>eing the tenth part of, that is, ten

Iw? T"; r? *,T^ of comparison
; quantitief two

places^to jhe^ ie^ft of the units of comparison are called
nuR-are-aS ucmg one hundred times greater; and

th08« two place, to the rig/a, " hundredth? being one
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On/(JnU
'"'"'=''"'' '''"'°^«"-

Ten
;

• ,Q
Hundred .

. iqq
Thousand

. . j qqq
Ten thousand .' lO.'ooO

evident on inspecting the^Llg tble?™!
^'^ ^^ "^^'^

ill- °6re"llu!f"'"'°''^«'=''^--
•1 Tenth.
01 Hundredth.
JOI, Thousandth.

Hundr^i t^™„aI» :ffi, S^t^aTotUh.

"'37 'cr '" f .^'^'' o*^e etraShf ^^' »>-'

now »u" dor,.'" wthzr '"
."if^"''

'"^»' -
nate "deciraa Stiol " fo *r/''''"

hereafter desig-

not identically theTama mJ^l;- ^ l^'^'f^ ^l"*'' •><"

wM .hall br^Lrv^'f^'xti „tt'^ '^'"S

who aLady iV-„Si^!.:/AX^^"*. » '"o-

ml b/dZ"nt"™rera"fL':i^i«''^"'>" »<• <leei-

fom-tenthTn. nA^l^^' four men would be only

comparis'on, or 7 ; &c TJL %T"^^ 'T^ ?^^' ^^

Wre^ .J» th'„\ ^^^^'
^V* ^^'•e a band of one

lastlv ff ol' / /"'''?' ™"'^ ^^ W"t*en 5-74 • andlaatly, It a band of a thmt^n'n^ «,.,. u_-,,ij, V--



yOTATION AND NUMERATION. 29

Should the " unit " be a band of a dozen, or a score
men, the change would be still more complicated ; as,

not only the position of the decimal point, but the very
digits also, would be altered.

39. It is not necessary to remark, that moving the
decimal point so many places to the left, or the digits

an equal number of places to the right, amount to the
same thing.

Sometimes, in changing the decimal point, one or
more cyphers are to be added ; thus, when we move 42-6
three places to the left, it becomes 42600 ; when we
move 27 five places to the right, it is *00027, &c.

40. It follows, from what we have said, that a deci-
mal, though less than what constitutes the unit of com-
parison, may itself consist of not only one, but several
individuals. Of course it will often be necessary to indi-
cate the "unit of comparison,"—as 3 scores, 5 dozen, 6
men, 7 companies, 8 regiments, &c. ; but its nature does
not affect the abstract properties of numbers

; for it is

true to say that seven and five, when added together,
make twelve, whatever the unit of comparison may be :

—

provided, however, that the same standard be applied to
both

; thus 7 men and 5 men are 12 men ; but 7 men
and 5 horses are neither 12 men nor 12 horses ; 7 men
and 5 dozen men are neither 12 men nor 12 dozen men.
When, therefore, numbers are compared, &c., they must
have the same unit of comparison, or—without altering
their value—they must be reduced to those Avhich have.
Thus we may consider 5 tens of men to become 50
individual men—the unit of comparison being altered
from ten men to one man^ without the value of the
(Quantity being changed. This principle must be kept
in mind from the very commencement, but its utility

will become more obvious hereafter.

EXAMPLES IN NUMERATION AND NOTATION.

Notation.

1. Put down one hundred and four
2. One thousand two hundred and forty
3. Twenty thousand, throe hundred and fortv-fivo

Jins.

104

1,240
20.34.5



i| " ^TI

JO NOTATION kVD NIIMKRAHON,

4. Two hundred and thirty-four thousand, five
hundred and sixty-seven

6. Three hundred and twenty-nine thousand,"
seven huiidi-ed and seventy-nine

6. Seven hundred and nine thousand, eight hun
dred and twelve .

» a uu

7. Twelve hundreu and forty-seven thousand,
tour hundred and fifty-seven
One million, three hundred and ninety-seven
thousand, four hundred and seventy-five
Put down fifty-four, seven-tenths

10. Ninety-one, five hundredths .

11. Two, three-tenths, four thousandths, and four
hundred-thousandths

12. Nino thousandths, and three* hundred thou
sandths

1^" ui*!^®
"^^^ ^^^ thousand times greater

IK ^ ^^ °"® hundred times greater
15. Make 0056 ten times greater
16. Make 4;W ten times less
17. Make 2- 75 one thousand times ]v»< '.

8.

9.

234,507

329,779

709,812

1,247,457

1,397,475
'> 7

2 30404

000903
4,370,000

270
056
43

000275

Nicmeralinn

l.read 132

3,

4.

5.

G.

407
2760
5060
37654
8700002

7. read 8540326
5210007
0030405
560975
3000006
00040007

8.

1)

10.

11.

12.

13 Sound travels at the rate of a))out 1142 feet in nsecond ;hght inoves about 195,000 miles in the same time.

itsift^^^^'lIT^m^t'^''^ '-J-> diameter;

15.

and .„ ^.^^ '"'"• "'"^ ""»' ou,ox%izi miJos.
16. fho diameter of Vcnu.s is 7,498 miles, and her dis-tance from the sun 68,791,752 miles

Q'-.iJin n m
d^''^;"^*!^' 0^ tj^e earth is a]x)ut 7,904 miles ; it i«9o,000,0l0 miles from the sun. and travels round the latter

at the rate of upwards of 68,000 miles an hour.

tan^c'e fl^lS t^^^h 2V(!;84?S:
''^^* "^^^^^ ^"^ ^^' ^-

from th?:i'S,^0%^^Si'''''
^^^^^^' ^"^ ^^^ ^^^^^^-
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21. Tho diameter of Saturn is 78,730 miles, and his dla-
tance from the sun 907,08'J,032 miles.

22The length of a pendulum which would vibrate
seconds at the equator, is 39 011,084 inches; in the latitude
of 45 degrees^ it is 39-110.820 inches; and in the latitude of
90 degrees. 39'221,950 inches.

23. It has been calculated that tho distance from the
earth to the nearest fixed star is 40,000 times the diameter
o the earth's orbit, or annual path in the heavens : that is.
about 7,000,000,000,000

' miles!^ Now suppose a cannon
. bull to fly from the earth to this star, with a uniform velocity
equal to that with which it first leaves the mouth of the

^AnTT^'^^y
^'^^^ ^^^^ ^" » second—it would take nearly

1,000 years to reach its destination.
24 A Pjece of gold equal in bulk to an ounce of water,

would weigh 19-258 ounces; a piece of iron of exactly the
same size, 7-788 ounces; of copper, 8-788 ounces; of lead,
11-352 ounces; and of silver, 10 474 ounces.

Note.—The examples in notation may be miido to an*nrer
Tor numeration ; and the reverse.

QUESTIONS IN NOTATION AND NUMERATION.

[The references at the end of the questions show in what
paragrnphs of the preceding section the respective answer*
are prmcipally to be found.]

"»wci«

1. What is notation ? [1].
2. What is numeration ? [1].
3. How are we able to express an infinite variety of

numbers by a few names and characters ? [3].
4. How may we suppose ideas of numbers to have

been originally acquired ? [4, &c.].
5. What is meant by the common ratio of a system

of numbers.? [12].

6 Is any particular number better adapted than
another for the common ra*io > [12].

7. Are there systems of numbers without a common
ratio.? [11].

8. What is meant by quinary, decimal, duodecimal,
vigesimal, and sexagesimal systems } ri3l.

>siem of notation
10. W hat are digits .? [16]

[15].

1 1
.
How are they made to express all numbers ? [17],
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r.^es7[i%^
"^''"' ^^ '^'^' -^'^^^^ -nd relative

13 Are a digit of a higher, and the
_.er of „„i^ of I lowe. o.^d;rp.o^e.7 ZZe"Vi™?

6' W?,r" \l ^T^^ "«"««' »f notation ? &, &o 1

-1.0 'di£ rrdt ffT„h/r.'' "?" *'' p"'"'™ »''

•nd 27].
"^ "'* "•oforence to ht [26

.1.0 u„Lf co,„pa;i:rweS;t1t38] ''' """"^"S *«

or si...ilarly removing tho deoffplf; [t^I ^'

Ii

k
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X SECTION II.

THE SIMPLE RULES.

SIMPLE ADDITION.

1. If numbers are changed by any arithmetical pro-
cess, they are either increased or diminished; if in-
creased, the eflfect belongs to Addition; if diminished,
to Suhtraclion. H«nce all the rules of Arithmetic are
ultimately resolvivble into either of these, or combina-
tions of both.

2. When any number of quantities, either different^
or repetitions of the same, arc united together so as
to form but one, wo term the process, simply, " Addi-
tion." When the quantities to be added are the same^
but we may have as many of them as we please, it is
called "Multiplication;" when they are not only the
sam^ but their number is indicated by o^ie. of tUm. the
process belongs to "Involution." That is, addition re-
stricts us neither as to the kind, nor the number of the
quantities to be added ; multiplication restricts us as to
the kind, but not the number; involution restricts us
both as to the kind and number:—all, however, are
really comprehended under the same xv\&~addition.

3. Simph Addition is the addition of abstract num-
bers

;
or of applicate numbers, containing but one deno-

mination.

The quantities to be added are called the addends;
the result of the addition is termed the sum.

4. The process of addition is expressed by +, called
the plus, or positive sign ; thus 8+6, read 8 plus 6,
means, that 6 is to be added to 8. When no sign is
prefixed, the positive is understood.
The equality of two quantities is indicated by =,

thas 9 -H7=1 6, means that the sum of 9 and 7 is equal
to 16. ^
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I

I

i f

f!l

li

Quantities connected by the sign of addition, or that ofe-iuahty may bo read in any order ; thus if tTo-IS ftI. true also, that 9-f-7=16, and that IG.^^rjt oToI't
o. feometimGs a single horizontal lino, called a SJ*culum^ from the Latin word signifyio. 'a bond or th'n placed over several numbers

; and shows that al
1'

quantities under it are^o be cinsider^d ^nd^lted Lout one; thus in 44-7 ii A~r^ •
,

oo„SBq„„„eo in addition, sinco pu.tingTt o^rXm ving It from an additive Quantitv--thar i« nno »k: iT
the sign of addition p?elUedfor nl^^tLJ^ t tm any „ay alter u, valuo. Sometime, a parentoTs () «n83d m place of the vinculum: thus 5+a and fsifi^mean the same thing. ^ "" ('+»)

0. The pupil slionid bo m:ulo jKrfvJh familiir »im
theao symbols, and other, which Z^'^Il ntroduce two proceed

j or, so far fro.n bein-r as they oult «.great advantugo, they will ser™ only to eSrra^bto
i^ caaracteis, and not bywords written in f^l tend,to brevity and clearness; the same is couallv tr„i «f ?^

SvTevt!? r .'",
""l

r*™ed-t "' mo c"'c n!cisely they are indicated the better

parte tTiTil'"! r^T ^.u '

""^"''^"^' ^^'^^^ into twopaits the one relates to the settini? down of the auantitles, the other to the operations tS be deserihed
^
We'shall generally distinguish these by a line

To add IVumbers.

ao^vlf^Tv ^®*i«^ the addenda under each other80 .ha digits of the same order may stand in the samJ

uTi::tntr~""^^'
'-' instancef under l^TZ

^U. Draw a line to separate the addends fi-om their

III. Add the units of the same denomination tojretherbe^mnin| at the right hand side.
together,

.. 7
.

if the sum of any column bo less than ten set itdown under that column
; but if it bo greato?, for'evei;

I 'A.
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ADDITION.

ten it contains, carry one to the next column, and patdown only what remains after deducting the tens ; ifnothmg remains, put down a cypher.
V. Set down the sum of the last column in full.

8. Example.—Find the sum of 5424-3754-984—
642)
375 } addends.
984

J

1901 sum.
We have placed 2, 5, and 4, which belong to the order

"units," m one column; 4, 7, and 8, which Ire "tens," inanother
;
and 5, 3, and 9, which are " hundreds," in another.

4 and 5 units are 9 units, and 2 are 11 units-equivalent
to one ten and one unit ; we add, or as it is called/" carry"the ten to the other tens found in the next columi, and ioidown the unit, m the units' place of the "sum."
Tho pupil, having learned notation, can easily find

how many tens fhore are in a given number; since all
the digits that express it, except oiie to the right hand
side, will indicate the number of "tens" it Sontains:
thus m 14 there are 1 ten, and 4 units ; in 32. 3 tens
and 2 units

; m 143, 14 tens, and 3 units, &c.
Tho ten obtained from the sura of the units, along with 8.

Ln'li ' f' T}^' -^.*'"'' *^»^ ^7 the method just men.
turned, 18 found to consist of 2 tens fof tens), that Is, two rf

,nL°?nf ?«°r/°li*^°"' "I
^""^'«^«' *o be^carried/and Soumte (of tens) to be set down We "carry," 2 to the hun.dreds, and write down a cypher in the tens' place of the

The two hundreds to be "carried," added to 9, 3 and 5hundreds make 19 hundreds; which are equal to 1 tSn (ofhundreds
;
or one of the next denomination, and 9 units Sfhundreds^

;
the former we "carry" to the t^ns of hrd«i£

pLce of^e^^s^m.'''^
'^''''' "^ "* ^^^ - *^« ^-^-^^

As there are no thousands in the next column-that is,

hlaZ^
to which wo can "carry" the thousand obtainedbv adding the hundreds, we put ic down in the thousud?

ttef rf
" '"'"

''; '/?
°^«^ ^*>«^«' ^« »«* down aHS? ofthe last column m full.

naitB of the same denomination ia the same vorlkal wSxum]
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under to what h above this liuc. If all the additinn.have been correctly po.fonncd, the rather suVtl^ bo••cit.al to the result obtained by the rule : thus-.
r>.(573

4,G32
8,007

2,643

2^M5 sum of all the addends.

^C «n" IT "^ ^". *'^? '^^'^«°^«' but one.
o,(ii.i upper addend.

21 ,u<16 san.e as sum to be proved

taken; hut it" li^il tKb e"etroi"'Z[ T''''
^'^^^ '^•"«

wittod in the first addition Unnfr.' ^
^^^ "''*o»' com-

the second, and the two err'o s ^oilS" h.n^
*" ''^ ''^P«'^*«'* ^^

T^ ,,..'' wouia then conceal each other

since it i, „„t in any c^S; e ',S;„ T?f Pfof-oWlity,

culatea .„ c„n«.„. eLh'':„S;'ha™'„"iJ',,";."„'er„:iS
"=""

n or .n„ r.",; "'r'^"''^
.S'™»' "PPl'-'^ »' wh "ever Jde

the very "n'atur'e ^ftL"" "'S"^?}'"^ s™ anst be, from

v.uej.c^:'i^tT^^^^v;:^^.S^^^^^^
<i 8
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which they are
; and if set down as they should be, their

denominations ar; ascertained, not only by their position
with reference to their own decimal point, but also by
their position with reference to the digits of the addends
above them.

Example.
263-786
460-602
637-008
626-3

1887-606

It is not necessary to fill up the columns, by adding
cyphers to the last addend ; for it is sufficiently plain
that we are not to notice any of its digits, until we come
to the third column.

12. It follows from the nature of notation [Sec. I.

40], that however we may alter the decimal points of
the addends—provided they are all in the same vertical
column—the digits of the sum will continue unchanged

;
thuf in the followiuf :

—

4786
8267
6646

14588

478-6
825-7
664-6

1458-8

47-85
82-67
65-46

145-88

•4785
•3267

•6646

1-4688

•004785
•003257
•006546

•014588

(1)

4
8
8
6
7

Addition.

(2)
8
4
7

6
o

(3)

8

7

6
6

EXERCISES.

(Add the following numbers.)

Multiplication. Involution.

(4)

6
6
6
6
6

(5)

4
4
4
4
4

(6)
9
9
9
9
9

CO

(8)

4
4
4
4

«o <

(9)

r6
6
6
6
6

'8t63
2841
6279

(11)
3707
J465
5678

(12)
2367
8246

(13)
6978
3767

(14)
6767
4679
1238

(15)
7647
1230
37S9



(16)

6678
1287
2846

(17)

8767
46^
1284

ADOITJON.
39

(19)

6147
8746
6789

(20)

84667
47891
41284

(21)

78466
46678
91234

(22)

76789
46767
12476

(28)

84667
89128
46678

(24)

78789
01007
84667

(26)

84676
78767
46679

(26)

78412
70760
47076

(27)

86707
46770
86767

(28)

46697
87676
86767

(29)

76767
46677
76988

(30)

23466
78912
84667

(31)

46678
91284
66789

(82)

28746
67891
28466

(38)

87967
82786
64127

(34)

80071
46667
12846
47676

(86)

45676
87412
87378
46674

(86)

87646
67466
12345
67891

(87)

47656
12346
67891
10707

(38)

76767
12346
87676
71267

(39)

46676
84667
12346
67891

(9)

re
6
6
6

(40)

71234
12498
91879
92466

(41)

19128
67846
67777
88899

(42)

93456
13767
87124
12466

(48)

46678
84667
12346
99999

(44)

46679
84667
12346
76767

(46)

76756
84667
12846
67891

(16)
7647
1239
3789

(46)

87676
12677
88991
2a47ft

(47)

78967
12346
73767

\

(48)

84667
12346
77766

(49)

47676
12346
67671
20070

(60)

67678
12846
67912
46767

(61)

67667
84667
28468
76799^'^



gg^ l?

>

40

(52)

70769
12345
7t)775

456tj6

(i-i8)

74-VU
7(574

;i7'j

(64)

03 -780
20-766
00 -203
10 004

ADDrno.^.

V63)

67667
19807

3407G
13707

(69)

6676
1667
63

0767

(61)

767346
476734
467007
123466

(60)

76740
71207

100
56

(65)

86-772
6034-82
.67-8663
71262

(««) (69)
81 •0235 0-0007

876 03 6000-
4712-6 427-

6-63712 37-12

(65)

473894
767367
412346
671234

(61)

67674
7667U

36
77

(56) (57)

876767 576
123764 4589
845678 87
912346 84028

(62)

42-37
56-84
27-93
62-41

(03)

0-87
6-273
8-127
>;>-63

(66) (67)

00007 6471-3
06236 663-47
•0572 21-602
21 0-00007

(70)

8466-5
-37

8456-302
-007

(71)

676-34
4000 005
213-6

2753-

72. £7654 -f- £50121 + £100 + £76767 + £675
=£135317.

73. £10 +_ ^7676 + £97674 + £676 -f £9017

'^^'

f!^\t '^^°°"*"^^^^'^^+^30+^'7000-f£76734

75. 10000 + 76567 + 10+ 76734 + 6763 + 67674-1
=176842.

-ru/o/-t-i

76.

/7.

1 + 2 + 7676 + 100 + 9 + 7767 + 67^15622
76 + 9970 + 33 + 9977+100 +67647+ 676760
=/U45G3.
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79.

80.

81.

84.

85.

86.

87.

, 78. -75 -f -6 + -756 + 7254+ '345+ -5+ -005+ '07
=3-7514.
•4+74-474-37007+ 75-05 +747-077=934-004.
56-05+4-75+-007+36-14+4-672=101-619.
•76+ '0076+76+ -5+5+-05.=82-3176.

82. •5+-05+005+5+50+500=655-555.
83. •367+56-7+762+97-6+471==1387-667.

1 + -1+ 10+-01+ 160+-001=17M11.
3-76+44-3+4761 +5-5=529-66.
36-77+4-42+ 1-1001 + -6=42-8901.
A merchant owes to A. ^61500 ; to B. ,£408 ; to

C. £1310 ; to D. £50 ; and to E. £1900 ; what is'the
sura of all his debts ? Ans. £5168.

83. A merchant has received the followin<r sums :~
£200, £315, £317, £10, £172, £513 and £9 ; what is

the amount of all ? ^^^ £1536.
89. A merchant bought 7 casks of merchandize. No'

1 weighed 310 lb ; No. 2, 420 ib ; No. 3, 338 ft : No.'

4, 335 ft
; No. 5, 400 ft ; No. 6, 412 ft ; and No. 7,

429 ft : what is the weight of the entire ?

Ans. 2644 ft.
90. What is the total weight of 9 casks of goods :

Nos. 1, 2, and 3, weighed each 350 ft ; Nos. 4 and 5,
each 331 ft

; No. 6, 310 ft ; Nos. 7, 8, and 9, eadh
342 ft ? Ans. 3048 ft.

91. A merchant paid the following sums :—£5000
£2040, £1320, £1100, and £9070; how much Was
the amount of all the payments ? A7is. £18530.

92. A linen drap3r sold 10 pieces of cloth, the first
contained 34 yards

; the second, third, fourth, and fifth,
each 36 yards

; the sixth, seventh, and eighth, each 33
yards; and the ninth and tenth each 25 yards; how
many yards were there in all ? Am. 347.

93. A cashier received six bags of money, the first
held £1034

;
the second, £1025 ; the third, £2008 ; the

.

fourth, £7013 ; the fifth, £5075 ; and the sixth, £89 :

how much was the whole sum ? Ans. £16244.
94. A vintner buys 6 pipes of brandy, containing as

follows :—126, 118, 125, 121, 127. and 119 (rallons .

how many gallons in the whole Ans. 736 gals.
95. What is the total weight of 7 casks. No. 1 con<

I
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798 fc ; No. 6, 697 ft, ; No. 6, 669 lb j and No. 7

Li v .V .
Am. 5566 m.

96. A merchant bought 3 tons of butter, at ^9 ^er
ton

;
and 7 tons of tallow, at ^£40 per ton ; how much

IS the price of both butter and tallow ? Ans. iU650.
97. If a ton of merchandize cost JE39, what will 20

tons come to ? ^^ ^£780
98. IIow much are five hundred and seventy-three;

eight hundred and ninety-seven
; five thousand six hun-

dred and eighty-two ; two thousand seven hundred and
twenty-one

; fifty-six thousand seven hundred andseventy-

^'"f.o A ,^ . 1. , ,
^'^^- 66644.

99. Add eight hundred and fifty-six thousand, nine
hundred and thirty-three ; one million nine hundred and
aeventy-six thousand, eight hundied and fifty-nine

; two
hundred and three millions, eight hundred and ninety-
five thousand, seven hundred fiiid fifty-two.

inn Mi V .„
^n*. 206729544.

100. Add three nullions and seventy-one thousand •

four millions and ei,Q;hty-six thousand ; two mUiions and
fifty-one thousand

; one million ; twenty-five millions and
wx

; seventeen millions and one ; ten millions and two •

twelve millions and twenty-three; four hundred and
seventy-two thousand, nine hundred and twenty-three

;

one hundred and forty-three thousand
; one hundred and

forty-thrce millions. yj,„. 217823955.
101. Add one hundred and thirty-three thousand;

Hflvciv hundred and .seventy thousand ; thirty-seven thou-
^^l. J

,
eight hundred and forty-seven thousand

; thirty-
three thousand

; eight hundred and seventy-six thousand •

four hundred and ninety-one thousand. Ans. 318700o!
102. Add together one hundred and sixty-seven thou-

sand
;
three hundred and sixty-seven thousand

; nine hun-
dred and six thousand

; two hundred and forty-seven
thousand

; ten thousand
; seven hundred thousand ; nine

hundred and seventy-six thousand; one hundred and
ninety-five thousand ; ninety-seven thousand.

in« ...
,

-47m'. 3665000.
Awu. .tx«u niicc mu-iuousanains ; iorty-iour, five

tenths
; five hundredths

; six thousandths, eight ten-thou-
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two

aud

ten-thousandths
; five, four t^nt^^tirtrnSji.''"'

land and Wales ^4 Qsn nnn . */• I « Danjcs ot JiiDg-

i«uu, A,^,/yi 000 . JtJank of Ireland i?-^ 'ici nnn « xt

ct:,Sr^ ^^'-^' ^.-^ool^thTtrtkflt!
106 Chronologers have sh.ted th^t^ifT^^tK'

^^«. From thecreatioS, 5848 vears • frnm T. Ji
4192; from the call of Abraham ^7^?^

the de

W

parture of the Israeli esSsSC^i?' ^'f'^
*^^ ^«-

tpmnlp 9«(^ft
-Larienits, cJdcJD

, trom the foundat on of tho

red 165? .1 f '
'^^'^^"S *« *^i« calculation, occur-

427 afferS d^[
' *^!,°^^^*i°"

?
^^e call of Abraham

tin oT 4. '^fi^'^^J
^^° departure of the Israelites^

tcmplf y^^^^^ *^« foundatioTof hetemple 479 after the departure of the Israelites- 3
Lmple Vt °'P*"^*^'

^l'
''''' '^' fouTdatrof 'hetemple. How many years from the first to the last ?

108. Adam lived 930 years • Seth of^' ^^^ ^n*"**'
Cainan, 910

;
Mahalaleel,^89T;Vared^el-^E^S If.

'

Methuselah, 969
;
Lamech, 777 ; Noah

*

950 Shem' 600
'

Arphaxad,438; Salah, 433 ; lW,464 'PeW'239

.IH^.:? ' „ f*^» ^^^ i •^^^ob* 147. What is the sum of
*» Ans. 12073 years

13. The pupil should not be allowed to leave addition,
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until he can, with great rapidity, continually add any of
the nine digits to a given quantity ; thus, beginning with
9, to add 6, he should sav :—9, 15, 21, 27, 33, &o.,
without hesitation, or further mention of the numbers.
For instance, he should not be allowed to proceed thus :

9 and 6 are 15 ; 15 and 6 are 21 ; &c. ; nor even 9 and
6 are 15 ; and 6 are 21 ; &c. He should be able, ulti-
mately, to add the following

—

6688
4766
9842

19786

in this manner :—2, 8 ... 16 (the sum of the column

;

of which 1 is to be carried, and 6 to be set down) ; 5,
10... 13; 4,11 ... 17; 10,14... 19.

QUESTIONS TO BE ANSWERED BY THE PUPIL.
I

1. To how many rules may all those of arithmetic bo
reduced.' [1].

2. What is addition .?

[3J.
3. What are the names of the quantities used in addi-

tion .? [3].

4. What are the signs of addition, and equality .? [4].
6. What is the vinculum ; and what are its eflFects on

additive quantities ? [5]

.

6. What is the rule for addition ? [7].
7. What are the reasons for its different parts ? [9].
8. Does this rule apply, at whatever side of the deci-

mal point all, or any of the quantities to be added are
found.? [11].

9. How is addition proved .? [10].
10. What is the reason of this proof.? [10].
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SIMPLE SUBTRACTION.

«nit ^•'"^^ subtraction is confined to abstract nurabe-sand apphcate which consist of but one denomination '

Subtraction enables us to take one number oXS fK.

ct n! ittCZr]^"^
i^oex^s; in commercial con-

X;S^,r "'^^'^^^^ *^^* '' ' - Bubsti^eTfr^J'^

S^i«nt r ^''° any order; becausef for example!o-^, IS not the same as 4—6. In the former casT th«

r/'f^TlS^ ^ ')t r^*^^>
^"^ 1 (which"+ 114]) IS left; m the latter, the negative quantitv

emaL^'t>%r^.T'' '' K*^ ^« subtrae^rs^S^remains. To illustrate yet further the use and natureof the signs, let us suppose that we have five pounds
In. r/T'~:*^" ^^" P^'^^^^ ^e '''^^•^ will be repre!sented by 5, and our debt by -4 ; taking the 4 f?omthe 5, we shall have 1 pound

(+ i) remfining Nextlet us suppose that we have only four pounds^and o^efive; If we take the 5 from the 4-that is, if we Tv
^1 war^tT"' '?'* '' ^"^ P-"^' reprenTed'b?

4l-5= -Li
'^™^'° ;—consequently 6-l4=l

; but

16. A vinculum placed over a subtractive ouantifTror one having the negative sign prefixed alters Svalue, unless we change_di the^gSs but the firS--
thus 5^3+2, and 5-~3+2^are not the same thing-

—3+2 IS the same as 5—5, which leaves nnfl,;«„. .«m other words, it is equal to 0. If, however:wec1iLn"^'aU the signs, except the first, the value of the'^.lnt??1^
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not altered bj the vinculum ;--thu» 5—3+23e4 ; and
5—3—2, also, is equal to 4.

Again, 27-4+7-3a27.
27~4+7-3«19.

But 27—4—74-3 («'""'?*»»?•" the Wfnt of the > „
* original quantitiM, but tha flrtt) )

'^^ * •

The following erample will show how the vinculum
affects numbers, accoraing as we make it include an
additive or a subtractive quantity :—

48-f7-3-84^7-2=49.
48-f.7— <i— 8-i-7—2=s=49 • *''** *' "°*"«" the vinculum being

' additive, it it not Decenary to
change any ligni.

48-f-7—S4-«—74-2=49 • ** ^' °°*' nece«iary to change all the

4R_I_7 ^ Q

—

tTo An ' r.
'*'" ""^^ *•*" vinculum.

^°~r '
~ «J—o— /-^Z=s49 ', it M necenary in this case, alse,

484-7—3—84-7^^32=^0 • ..
!** change the signs.^u -r I «» o-t- 1 — z=s4t:f , it ii not necessary in this case.

In the above, we have sometimes put an additive, and
sometimes a subtractive quantity, under the vinculum

;

m the former case, we were obliged to change the signs
of all tae terras connected by the vinculum, except the
tirst—chat 18, to change all the signs under the vin-
culum

;
m the latter, to preserve the original value of

the quantity, it was not necessary to change any sign.

To Subtract Kitmbers.

rrJil' ?''''^*7;l-
^^*°® ,*^® ^'S^^ «^ *^« subtrahend

under those of the same denomination in the minuend—
Tinits under units, tens under tens, &c.

from th^e^Jemilr"'"
*'' ^"'*'^^"'' *^ '^P"'**^ ''

m. Subtract each digit of the subtrahend from theone over it in the minuend, beginning at the right hand

IV If any order of the minuend be smaller than the
quantity to be subtracted from it, increase it by ton ; and
either consider the next order of the minuend i lessenedby unity, or the next order of the subtrahend as in.
creasea oy it.

V. After subtracting any denomination of the sub-
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«^^'^i^T/!'^°.°"?i'P°°^»? P*'-^ of *^« minuend,

be onTtn t^''
" ^'^'j '^ *^^ *^^g' ^° *^« PJ»<^0 whichbelongs to the same denomination of the » remainder.'*VI tint if there is nothing left, put down a cvpher—

KfrlT ^^' «^*^^^"r^'-aind?r» will be Se dis-tant from the decimal point, and at the same side of it.

18. Example 1.—Subtract 427 from 792.

792 minuend.
427 subtrahend.

365 remainder, difference, or excess,

if w; ^-S!?*^* ^H ^/*^*« ^^^ 2 units
; but » boiTowinir " lu.

suppose tne \t tena to remain as thev w«t*. k..* h,»^o I^'
of tho subtrahend to have beeome /S 2 J„,% *""»'

^n^ or 3 ten, from tens, ^ITteni ^rieft^o Z I

^b'Sh^t& It" ihiThtSr^.s^o^h^r'^
"i^"

Y

Example 2.—Take 564 from 768
768
564

204

«.S^XMrth^rs.^.&»r^.i-
l^AAMPLE S.—Take 537 from 594.

594
537

re.Ss" buT^^fnThr^efTw^ ^7^?"^ ?»'""«
significant figure in th« rAm!;«3 ^?^ a«ypber, since no
.^..farther r„;: e^S-p^LVthLV^'eT^.-if^.t
.,v«i-a «c uuuapiea uy this cypher.

^"""

«^^*rsX';;;J4Cit.VlJ.'^erpSJS
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u- u*..'"^*^*'""*l "*y ^« »•*'• tJiose of the minnend fromwhich they are to be taken ; we are then sure that the eorrea-
ponding portions of the subtrahend and minuend may be
easily lound^ By this arrangement, also, we remove any
doubt M to the denoramationa to which the digits of the sub-
trahend belong—their values being rendered more certain, by
their position with reference to the digits of the minuend.
KEA80N or II.—The separating line, though convenient, ig

not of such importance as in addition [9] ; since the " remain-
der can hardly be mistaken for another quantity

h^^^K?"* ?* "I—Wl»en the numbers are considerable,
the subtraction cannot be eflFected at once, from the limitedpwers of the mind; we therefore divide the given quantities
into parts; and it is clear that the sum of the difFerericos of
tfie corresponding parts, is equal to the difference between

!„ fin?i''°lfnA**f ,A^® l^'*i'
=-*^"''' 678-327 is evidently equal

liSirT"'" w"?^-*:^-^' ^^ "'^^ ^"^ ^''^^'^ to the chill by
pebbles, &c. We begin at the right hand side, because it may
be necessary to alter some of the digits of the minuend, so as
to make It possib e to subtract from them the corresponding
ones of the subtrahend

; but, unless we begin at the rigk hand
Bide, we cannot know what alterations may be required
RBA80N OF IV.- If any digit of the minuend be smallerthan the corresponamfe digit of the subtrahend, we can proceed

I?n« 3Tk ^^"^ ^ays- .First, we may increase that denomina-

I? ;
the mmuend which is too small, by borrowing one from

^*lTt W®r' (considered as ten of the lower denomination,
or that which is to be increased,) and adding it to those of the

f?rm''H* ''®**J^*u''
*^® minuend. In this case we alter theform, but not the value of the minuend; which, in the exam-

pie given above, would become—
Hundreds.

7
i

tens.

a
2

units.

12 = 792, the minuend.
7 = 427, the subtrahend.

3 6 6 = 366, the difference.

?nA''!S?'?''^?' Z^
"?aya«ld equal quantities to both minuend

would have
"""^ ''^'®'' the difference

;
then we

Hundreds, tens. units.

I o ?, 2 -f 10 = 792
-f- 10, the minuend -f 10.

* 2 + 1 7 = 427 -{- 10 , the subtrahend + 10.

8 6 5 = 866 -f- 0, the same difference.

In this mode of proceeding we do not use the given minuendand subtrahend, kt others which produce the sfme rema?ndT.
REAsojff OF v.—The remainders obtained by subtractimr

S.'^TIl^^*A ^^^^'^^ denominations of the .uUr^en^d
ftoai thOM which correepond m the minnend are the parts of
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the total ruraainder. They are to be set down under the deno-

ZoSati^ir'
'"'"°*^ ''""• "'"'^ *'^^ ^'^^"°« '° ^^«»«

HKA80N or yi.—Unless there is a significant figure at thesame side cl the dcciinal point, and more distant ffom it than
tlio cypher, tho latter-not being between tho decimal pointand a significant figure-will be useless [aec. I. 281, and may
tlieretore be omitteu. ' ^

20. Proof of Siibiradion.—Add togviher the re-
mainder and subtrahend

; and tho sum should bo equal
to the minuend. For, the remainder expresses by how
nmch the subtrahend is smaller than the minuend:
adding, therefore, the remainder to tho subtrahend,
should make it equal to ihe minuend ; thus

8754 minuend,
6835 subfrahend. •%

29:6 diflfercnce. 5

Sum of difference and subtrahend, 8764=minuend.
Or

; subtract the remainder from the minuend, and
what is loft should bo equal to the subtrahend. For
the rcmaindiu- is tho exc(-.ss of the minuend above the
j>ubtrahend

; thnoforo, taking awav this excess, should
leave both equal ; thus
SG84 minuend. p„oof : 8CS4 minuend.
t^ .^ubtraiiend. ^49 remainder.
649 remainder. New remainder, 7985=subtrahend.

In practice, it is suflicicnt to set down the quantities
once

; thus
^

86t34 minuend.
7085 subtrahend.

049 remainder.
•Difference between remainder and minuend, 7985=Bubtrahend.

21. To Subtract^ when the quantities contain Ded-
wfl/5.—The rule just given is applicable, at whatever
Side of the decimal point all or any of the digits may
be found;—this follows, as in addition [11], from the
very nature of notation. It is necessary to put the
decimal point of the remainder under the decimal points
or tne iiimuoua and subtrahend ; otherwise the digits
Of the r( mainder will not, as they ought, have the same
value as the digits frdm which they have been derived

^«ti
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ExAMPLj;.—Subtract 427-85 from 56304.
063-04
427-85

185-19

Since the dipit to the right of the decimal point in the
rfluiainder, indicates what ia loft after the subtraction of the
tenths, it expresses so many tenths ; and since the digit to

u t
decimal point indicates what remains after

the subtraction of the units, it esprosHcs so many units;—
all this IS shown by the position of the decimal point.

22. It follows, from the principles of notation [Sec. I.

40], that however we may alter the decimal points of
the minuend and subtrahend, as long as they stand in
the same vertical column, the digits of the difference
are not changed ; thus, in the following examples, the
same digits are found in all the remainders :

4362
8547

\

486-2
854-7

81-6

43-62
85-47

8-16

•4362
•3647

-0815

•0004862
-0008547

-0000815

hi

EXERCISES IN SUBTRACTION,

(1) (2) (3)
From 1069 7482 9076
Take 1408 6711 4567

(4) (6) (6)

8146 3176 76877
4877 2907 46761

(7) (8)

From 86167 67777
Take 61876 46699

(9) (10)

71284 900070
48412 899984

(11) (12)

376704 745674
297610 87678!)

(18) (14) (15) (16) (17) (18)

l^T SI2Si
9738876 567674 473676 6310756 376576

Take 86890 4124767 476476 321799 3767016 240940
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0004802
0008547

0000815

(12)

4 745674
87678!)

(18)

J 376576
5 240940

.#»

•UBTRACTION. M
(19 (20) (21) (22) /2a^ iOA\

.^.^ ^ .^^ 3«,. .U Jji^

M=jSiSwS
(81)

From 7046676
Take 8077097

(86)

From 11000000
Take 9919919

(82)

87670070
26716646

(87)

8000001
2109077

From
Take

(41)

86-78
42-16

(88)

70000000
9099999

(88)

8000800
877776

• (48)

694-768
86-600

(84) (86)

70040600 60070007
66767767 41284016

(89)

8000000
62868

(44)

47-680
0-078

(46)

From 0-00068
Take 0-00048

(47)

874-82
5-68705

(48)

67-004
2-8

(49)

47682-

0*846008

(40)

4040068
220202

(46)

62-137
20-006

(SO)

400-827
0-0006

61. 745676-667456=178220.
62. 666789-75674=501116.

R?' SJiS0<>-S007=936998.
64. 97001-50077=46924.
65. 76784-977=76757.
66. 56400—100=56800.
67. 700000—99=699901..
68. 5700-600=5200/
0\). fflTi—RQ^QAQO
60. 76000—1=76999.
61. 90017-3*90014.

62.

63.

64.

66.

66.

67.

68.

69.

iV.

71.

97777-^=97778.
60000—1=59999.
7^77—76=76401.
7-97—1 •06=6-92.
1-75—074=1-676. .

97-07—4-769=92'801.
7!0g-Hl-776=2-274.
10-761—9-001«J -76.
12=10009—7-12l3*4-W909
176-1-.007=I76-J9S.
16'06—7-868«7«m.
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73. What number, added to 9709, will make it 10901
Ans. 1192.

74. A vintner bought 20 pipes of brandy, containing
2459 gallons, and sold 14 pipes, containing 1680 gal-
Ions ; how many pipes and gallons had he remaining }

Ans. 6 pipes and 779 gallons.

75. A merchant bought 564 hides, weighing 16S00
lb, and sold of them 260 hides, weighing 7809 lb ; how
many hides had he unsold, and what was their weight r

A71S. 304 hides, weighing 899 / lb.

76. A gentleman who had 1756 acres of land, gives
250 acres to his eldest, and 230 to his second son ; \ow
many acres did he retain in his possession ? Ans. 1276.

77. A merchant owes to A. £800 ; to B. £90 ; to C.
£750 ; io D. £600. To meet these debts, he has but
£971 ; how much is he deficient ? Ans. £1269.

78. Paris is about 225 English miles distant from
London

; Home, 950 ; Madrid, 860 ; Vienna, 820
;

Copenhagen, 610 ; Geneva, 460 ; Moscow, 1660 ; Gib-
raltar, 1160; and Constantinople, 1600. How much
more distant i.-; Constantinople than Paris; Rome than
Madrid

;
and Vienna than Copenhagen. And how much

less distant is Geneva than Mosocw ; and Paris than
Madrid f Ans. Constantinople is 1375 miles more dis-
tant than Paris ; Pome, 90 more than Madrid ; and
Vienna, 210 more than Copenhagen. Geneva is 1200
miles less distant than Moscow; and Paris, 635 lesa
than Madrid.

^
79. IIow much was the Jewish greater than the

English mile
; allowing the former to have been 1-3817

miles English r Ans. 0'3817.
80. How much is the English gi-eater than the Roman

mile; allowing the latter to have been 0-915719 of a
mile English .5 .^

'

^l^is. 0-084281
81. What is the value of 6— 3 -f 15— 4.? Ans. 14
82. Of 43-1-7-3-14? Ans. 33
83. Of 47-6-2+ 1-24+ 16— -34.? Ans. 5294
84. What is the difference between 15+ 13—6—81 +

62, and 15+ 13—6—81+62 ? Ans. 38

23. Before leaving this rule, the pupil should be able

%
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to take any of the uin, di;.;it. contmually from a dvennumber, without .stopping or hesitatin^r -ri
^ I

t^<^^S 7 iron. ^4, l^^sl.^J ^;''^"^
J^^^^'

'^^'

..

should proceed, for instance, witi'tll^'f^i^^Jli/^i^f
5376
4298

1078

QUESTIONS TO BE ANSWERED BY THE PUPIL.
1. What is subtraction ? [14]

tion'.^ Ym]'.'''
'^' °''^^^ '^ the terms used in subtrac

3. What is the sign of subtraction ? flSl

quanti^yTfTej''
"°"^"" ""''-^^^^^ a subtracti.e

5. What is the rule for subtraction r [171
6. Y^at are the reasons of its differelit parts ? figi7. I>oes It apply, when there are decimals .P [21]

•^"

8. How IS subtraction proved, and why ? [20-1
"''

9 Wphfy a brief mode of perfc^miig subtrac

numl.

nation

ct

SIMPLE MULTIPLICATION.
24 Simple multiplication is confined to abstrauWs, and applicate which contain but one denonu-

..SS*n:^Tt-' '''
^ n-n%, called the

'Din',' Tl 1 u^"^.^ ,
*^"^^^ indicated by the vmin^

the ,o«,lt of the multiplication is called h"S^/"
" add"?" t', 1;-'V '" •'"'''"™' "-" b" oS:d au
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Il

product, are called also factors^ and, when they are

integers, submultiples. There may be more than two

factors ; in that case, the multiplicand, multiplier, or

both, will consist of more than one of them. Thus, if 5,

6, and 7, be the factors, either 5 times 6 may be con-

sidered as the multiplicand, and 7 as the multiplier—or

5 as the multiplicand, and 6 times 7 as the multiplier.

25. Quantities not formed by the continued addition

of any number, but unity—that is, which are not the

products of any two numbers, unless unity is taken as

cue of them—are called prime numbers : all others are

termed composite. Thus 3 and 6 are prime, but 9

and 14 are composite numbers ; because, only threey

multiplied by 07fe, will produce " three," and only /re,

multiplied by one, will produce " five,"—but, three

multiplied by tftree will produce " nine," and seven mul-

tiplied by tioo will produce " fourteen."

26. Any quantity contained in another, some number
of times, expressed by an integer—or, in other words,

that can be subtracted from it without leaving a re-

mainder—is said to be a measure, or aliquot part of

that other. Thus 5 is a measure of 15, because it is

contained in it three times exactly—or can be sub-

tracted from it a number of times, expressed by 3, an

integer, without leaving a remainder ; but 5 is not a

measure of 14, because, taking it as often as possible

from 14, 4 will still be left i—thus, 15—5=10, 10—5=
5, 5—5=0, but 14—5=9, and 9—5=z=4. Measure,

submultiple, and aliquot part, are synonymous.

27. The common measure of two or more quantities

is a number that will measure each of them : it is a

measure common to them. Numbers which have no

Mmmon measure but unity, are said to be prime to each

other ; all others are composite to each other. Thus 7

and 5 a,re prime to each other, for unity alone will

measure both ; 9 and 12 are composite to each other,

because 3 will measure either. It is evident that two

prime numbers must be prime to each other ; thus 3

and 7 ; for 3 cannot measure seven, nor 7 three, and

—

except unity—there is no other number that will mea-
sure either of them.
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Two numbers may be composite to eatJi .ther ajidyet meoi them may be a i^eJ number • thus T^l^lare both me^ured by 5 still the former is^wL
*'

Two numbers may be composite, and vet nrime fr.each other ; thus 9 and 14 a,./i,^*k ^- P""*^ *0

rrM i\.^^ \! ^ ^^^ °<^*^ compose numbers

^8 IhQ greatest common measure of two or morenumbers, is the greatest number which is their common
TnTr'..^"'.^^ ^"^ ^^ ^'' measured br5,?r 5

sure ,--but 30 is their greatest common measure Whena product IS formed by factors which are ^LvTlZmeasured by each of them.
"''t^gers, it is

29 One number is the r,mUiple of another if it

30. The co7n7non multiple of two or mnr^ «no«+u-

;?, " """•'f,
that is the miStipIo ofLh, ^yanC'

multiple of 8 by 5, an integer, and of 5 by 8, an inteserThj ^j* comnum mtUliple of two or morp «„.„;,•
js the to. number whieh";. theif:ol.TmEk !!'
thus 30 IS a cmnmm multiple of 3 and 5 • but 15 i.their te«« common multiple; for no number JaUe^thM 15 contains each of them exactly.

"

tl.5
^."^ 5»«™«'«'>fe' of two or more numbers are

e::ui';rnit:^i^4''9XTr"'lty'„'j,^'''^''«i

32. Multoheation greatly abbreviates the frocess „f

oy aamtion," would be a work of great labour ani! r™sume much time
,
bat by " mu!tiplioftion,''rwe shall find"

^33 At arit
'.''""'""' ^"'^'^ '^» "-an a mLt

eani^owthe rn;duct ;f*t;r -„"4ttTti;o'«rhrvi:;
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recourse to that rule, if they are found in the multipli-
cation table. But it must not be forgotten that the mul-
tiplication table is actually the result of additions, lon-r
smce made

; without its assistance, to multiply so simple
a number aa 4 by so small a one as five, we should be
obliged to proceed as follows,

4
4
4
4

_4

20

performing the addition, as with any other addends
The multiplication table is due to Pythagoras, a cele-

brated Greek phUosopher, who was born 690 years
before Christ.

^

34. We express multiplication by X ; thus 5x7=
35, means that 5 multiplied by 7 are equal to 35, or
that the product of 5 a^ul 7, or of 5 by 7, is equal to 35.
When a quantity under the vinculum is to be multi-

plied by any number, each of its parts must be multi-
plied—for, to multiply the whole, we must multiply
each of its parts^:—̂ us^x 7+8—3=3X 7 -f3x8—
3X3; and 4+5X8+3—6, means that each of the
terms under th j latter vinculum, is to be multiplied by
each of those ur'^.er the /orwier.

35 Quantities connected by the sign of multiplication
may bo read m any order; thus 5X6=6X5 This
will be evident from the foUowing illustration, by which
It appears that the very same number may be considered
either as 5X6, or 6X5, according to the view we take
ot it :

—

• 8

Viuantitie« connected by the sign of multiplication,
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5876349258G7
for an example, he should sav • do /+i j
and 8) ; 56 fth^ product of s^anll -^42 '7s^tf

'

rapidly as he could read 5, 8, 7, &c
'
^^

' ^^
'

«^c., as

To Multiple/ Numbers.

cef/slfl'"
"''"''• »"">««»<), no,. m„UipIior ex-

c&ctea 1^. 1 bus, for instann^ l9nn\^o.^ ti
under it, as well as 12x9 ak^ O.MQ v^t'/""''' T"
9X8. We shall reserve w'hak to be ,^.q*fTl,"

'
"'

«^ement of cyphers, and deeima s?orth;;It ;-".":wm be equaUy true, however, in .11 eases tf muUipHea.

'bo product "
""'''" "" """'?"»'> *» "P^""' i' fiom
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nf ^I;
^^

i*^rP'^1"?* ?^ *^1« mnltiplier and any digit

that A-«^ fr/v i'
*"'" ^^'^'^ *""' «^* ^* down unfer

thatdigit
;
but If it be greater, for every ten it contains

carry one to the next product, and put down only what
remaing, after deducting the tens ; if nothing remain.,
put down a cypher. '

V. Set down the last product in full.

40. ExAMPLX. 1.—-What is the product of 897351x4 .'

89735Z multiplicand.
4 multiplier.

3589404 product.
4 times one unit are 4 units: since 4 is less than tm itgye. noting to be "carried." .^e, therefoJe, St t do^'inae units' pUce of the product. 4 times 5 are twenty (teSsV

S« ZT'^ ^^
*'\'.*e

^\«*^* ^^^ i" the tens' place ofthe. Produot-jm which, therefoic, we put a cvnWr 4

«^'ir 12 (hundreds), which, With th? 2 hunX& beearned from the tens, make 14 hundreds; these are ^ualto one thou^d to be carried, and 4 to be' set do^ inX^ousands' pbce of the product. 4 times 7 are 28 (°hou'

2^t c^i^i]^*:r^^ *\^ ^T^^^' *^« 29 thousands "r

4 thnw 9 «SL 4 Ja% ""^^r^^t '"''^ ^ **> he set downJtimes » are 36, and 2 are 38 ; or 3 to be oarrried, and 8 to

iffcSoK ^TV.^ *?T' ^ ^'^ ^2, and 3 to be carried are 35 •

which IB to he set down, since there is nothing in the nextdenomination of the multiplicand.
^

ExAMPLK 2.—Multiply 80073 by 2.

80073
2

160146
Twice 3 umts are 6 units

j 6 being less than ^en.civesnothing to be <^rried, hence we put ft down irthe umVplace (^ the quotient. Twice 7 tens are 14 tens: or 1 hundredto be carrjei and 4 tens to be set down. As there a^e nohundreds in the mtUtipUcand, we can have none in die pr^
i"^/r?* *^**

^^IS"
is derived from the muSpSotof the tens

; we accordingly put the 1. to be oarriS in tK^

«lpuficanttgureethatf^o^ii-ti;i.-;j;^;^ -^
m
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ExAMP« 1.-178 muuiplied by 2 huoC-
478 multiplicand.
200 multiplier.

K..MP., 2.-^9^^;;;^^ ten.thou.andthB-
o8U- multiplicand.

'

0-0003 multiplier.

lin^^nrbtTac^O]""""- *° ''''' «^^«- 'or the separating

am^uTtT.e^yilrT?:L^^^^^^^^ a certain
to multiply it'^t once; y^etCettZuud?^'^ *° *"°^ '«'

cession, and add the results as w« """'Pj? ^^ Parts, in sue-
the sum of the products o?tL pans Tthf;. u^ \^

^^^'^^ *^»t
to th. product of the sum ofZ parts brtln^*'"''

" ^"'^^

the^wholeVeciSal to th?s\tVf^Kji^r"" *'^ "'^^°
'
«'»««

taking the exampVgVen abov^^ Thus,
hand, the process would be^ ' " ""^ *° ^*«^° »* *h« le't

897851

4

8200000*800000X4
3600003= 90000V4
28000:^ ''"--'^'

1200=
200=r
4=

7000x4
800X4
60X4
1X4

Rbasoh or IV T* f- f
?^=='"" of products,

the ruleVoradd^iJ^n r'^i*^.?;'°o'«,thatof ^he fourth part of
any -^enomlnS S the multinlCr'K^-^

*^* "»"^*'P"«^ and
*'"" of a column in adduTon ^Jt L ^.JlT^

equivalent to the
;.;;mp. to an exercise in ^J^^^a^sSffis^V™

897851
897851

• 897551 '*'

89786 1

% 8589404
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Is TK • ?f^' '^*^' multiplier d.os not exceed
12. Ihoir reative value is not material; for it is aseasy to multiply by 2 thousands as by 2 uuits.

r..f' ^^^rf' multipHcation, when the m xltiplier doesno exceed 12. Multiply the multiplicand by the mul
tipher, minus one

; and add the multiplicand to the pre
duct. The sum should be the same as the product ofthe multiplicand and multiplier.

i' ^
ui

ExAMPLE.-Multiply 6432 by 7, and prove the rvult.
0432 multiplicand.

^=7 (the multiplier) -1
^^^?,

.
,38592 multiplicandxG.

7(=6+l)^6432 multiplicand xl.
45024 « 45024 multiplicand multiplied by r. 1=7

bufsix^Zr^K^P^i.^-^' ^",^ V ^' '"^"^ ^^^'^ t^« '«««!*«

;

put wx^ times the multiplicand, plus once the muitinr-jand

i?oT?L*'f
'"'"" *^"''

*H multinlicand. Wha?T^^S
mZi * *7? P^o««f«? should he the same, for we Jve "

merely used two methods of doing one thing.
"***'*;

EXERCISES FOR THE PUPIL.

Multiply
By

0)
76762

2

(5)

763452
6

(9)

866842
11

(2)

67466
2

(6)

456769
7

(10)

738679

-* 12

(3)

78976
6

(7)

864709
8

(4)

67346
5

Multiply
By

(8>

46678?

Multiply
(11)

476887P
11

(12)

W29788
12
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7346
5

[8>

878?

2)

)768

12

MULTIPLICATION.
Q^

VVhen there are cyphers at the end of the mnlflnU

n,iJ''^^^
^"^^'^^^ ^' ^*' ^^^'•^^ were none, and add to the

bo the p^iodTcl
^' *^"'°"'^ ^^Iti^Ued, the greater ought t.

Example. -Multiply 56000 by 4
5GO00

4

2*^4000

44. It the multiplier contains cyphers--

E.YAMPLE.—Multiply 567 by 200
507
200

113400
From what we have said [35]', it follows that onn^j

mtrZ '""' ""'"P«°»°'i """J ""dtiplier conlaiu

aJ^"";r:'*^""iP'y =« 'f *ere were none in cither, and
^^.<! th. („„auot as many cyphers as are found in

i>9
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Each of the quantities to be multiplied adds cyphers to the

product [43 and 44].

Ex AMPLB.—Multiply 46000 by 800.

46000
800

36800000

8 times 6 thousand would be 48 thousand ; but 8 hundred

times six thousand ought to produce a number 100 times

greater—or 48 hundred thousand ;—that is, 4 in tb/i sjvt.ah

place from the decimal point, to be carried, and 8 in the

iirth place, to be set down. But, 5 cyphers are required,

to keep the 8 in the sixth place. After ascertaining the

position of the first digit in the product—from what the

pupil already knows—there can be no difficulty with the

other digits.

46. When there are decimal places in the multipli-

cand

—

'

Rule.—Multiply as if there were none, and remove the

product (by means of the decimal point) so many places

to the right as there have been decimals neglected.

The smaller the quantity multiplied, the less the product.

EXAMPI.K. -Multiply 5-67 by 4.

567
4

22-68

4 times 7 hundredths are 28 hundreths ;—or 2 tenths, to

hi carried, and 8 hundredths—or 8 in the second place, to

the right of the decimal point, to be set down. 4 times 6

tenths are 24 tenths, which, with the 2 tenths to be carried,

make 26 tenths ;—or 2 units to be carried, and tenths to

be set down. To show that the represents tenths, we put

the decimal point to the left of it. 4 times 5 units are 20

units, which, with the 2 to be carried, make 22 units.

47. When there are decimals in the multiplier

—

Rule.—Multiply as if there were none, and remove

the product so many places to the right as there are

decimals in the multiplier.

The smaller the quantity by which ws siultiply, the less

must be the result.



MULTIPLICATION.

ExAMPLK.—Multiply 503 by 07
563
007

t>3

39-41

,l.»^""^~?''''"P'y "" •f *''«« "«" oono, and move

ExAMPLis 1.—Multiply 56-3 by 08
56-3

•08

4-504

iJCAMPLB 2.—Multiply 5-63 by 000005
5-63

000005

00002815
49. When there are decimals in the multiplicand andcyphers in the multiplier

; or the contrary-? *
^°^

RuLE.--Multiply as if t' ere were neither cyphers

Z.tT^^' L
^^°' ^ *^« -'«i^als exceed the cX/smove he product so many places to the right as wHl beS It ir^' '

^"' ^^*^^ ^yP^^- exfeed"hi deci!

oTu:! t" thi 11""^ ^^"^^ *^ *^^ ^/^ - -" ^^^

The cyphers move the nrndu'-* t/^ *»-- i-.'^ .t- , . .

the iiKht; the etfpof. of y,niu ^^ ""tu 17' ^^^Ji'
'"'' "*=ciuiai8 io
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Example 1.—Multiply 4600 by 06.
4G00

"^ ^

06 2 cyphers and 2 decimala ; ezces8i->0.

276

ExAMPLK 2.—Multiply 47G3 by 300.
4703

-^

300 2 decimals and 2 cyphers; excessa 0.

14289

HvAMi-i.E 3.—Multiply 85-2 by 7000.
Hi) Id

J^ 1 decimal and 3 cyphers ; excess= 2 cyphers

001)400

Example 4.—Multiply 578-30 by 20.

2 ^decimals and 1 cypher ; excess^l decimal
20

11507-2

Multiply

EXERCISES FOR THE PUPIL

MnltJply
Ry

(13)

48960
6

(17)

7403
80

Multiply
I5y

Mnltiply

(21)

743560
800

(25)
52736
2

(14)
76460

9

(18)
770967

900

(22)
634900
80 000

(26)
8 -7563
4

(15)
678000

8

(19)
147005
4000

(23)
60000

800

(10)
57800

6

v20)
56976:'18

"0000

(27)
•21375

(2-1)

8G00O
61,00

(28)
0-0007

8

y
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(29)
oG341

0-0003
8G037

005

(81)
721»J8

0-0007

6ft

(82)
2170-38

0-Oti

Multiply
by

(.'53)

876-132
0-04

(34)
"8000

(35)
51-721

GOOO*

(36)
32
0-00007

•00224

^^50. When both multiplicand and multiplier exceed

fhnl"^''•^^•-
^'^-'"^ *^'° ,^'^'''' "*' '^« r«ultiplier underthoso^^denonnnutious of the multiplicand to which ^hey

thJ pic-t
^'"' ""^'^" '^'

"^^-'^^'i^^'^''-' *« ^^«P^r-*« it from

rnn^ • V /'P
-l*''^

multiplicand, and cack part of themult plier (by the preccdin,^ rule [39]), boinnin^ withthe digit at the right hand, and taking care to mo?e the

ont n,l-V
multiplicand and ea^ch succesS^'i:^

ot the niu ipher, so many places more to the left thaniho preceding product, us the digit of tirmuhiSwhich p.oduccs it is more to ths left than the Scant hgure by which we have lasi multiplied
=

-11 K .1
*°p*^^er all the products

; and their sumwill be the product of the multiplicand ind mult?;^ier
51. Example.—Multiply 5G3i by 8073.

5634
8073

10902=product by 3.
30438 =produot by 70.

45072 =product by 8000.

^^ 45483282=:product by 8073.

nation.
^''"^''°' ""^ '"'' multiplicand by 3, requires no e^; .,

\
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1

7 tens times 4, or [35] 4 times 7 tens are 28 tens :—2 hun-
dreds, to be carried, and 8 tens (8 in the second place from
the decimal point) to be set down, &c. 8000 times 4, or 4
times 8000, are 32 thousand :—or 3 tens of thousands to ba
carried, and 2 thousands (2 in the fourth place) to be set
down, &c. It is unnecessai-y to add cyphers, to show the
values of the first digits of the different products; as they
are sufficiently indicated by the digits above. The product*
by 3, by 70, and by 8000, are added together in the ordinary
way.

52, Reasons of I. and II.—They are the same as those
given for corresponding parts of the preceding rule [41],
Reason of III,—Wo are obliged to multiply successively

by the parts of the multiplier ; since we cannot multiply by
the whole at once.
REAso^ OF IV.—The sum of the products of the multipli-

cand by tlie parts of the multiplier, is evidently soual to the
product of the multiplicand by the whole multiplier

;

for, ia
the example ., ust given, 6631 X 8073= 5634 X 8000 4-70 4- 3=i
[34] 6834x8000-1-5634x704-5034x3. Besides [35], we may
consider thfc multiplicand as multiplier, and the multiplier at
umltiplicand ; then, observing the rule would be ilie same
thing as multiplying the new multiplier into the different
parts of the new multiplicand ; which, we have already seen
[41], is the same as multiplying the whole multiplicand by
the multiplier. The example, just given, would become
8073X6634.

8073 new multiplicand.
5634 new multiplier.

We are to multiply 3, the first digit of the multiplicand, by
6634, the multiplier ; then to multiply 7 (tens), the second
digit of the multiplicand, by the multinlior ; &c. When the
multiplier was small, we could add the different products as
we proceeded; but we now require a separate ad<ition,—which,
however, does not affect the nature, nor the reasons of the
process.

53. To prove multiplication, when the multiplier ex-
ceeds 12

—

Rule,—Multiply the multiplier by the multiplicand
;

and the product ought to be the same as that of the
multiplicand by the multiplier [35]. It is evident, that
we could not avail ourselves of this mode of proof, in the
last rule [42] ; as it would have supposed the pupil to
be then able to multiply by a quantity greater than 12
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MtfLTIPUCATlON. ^

StS^*"'"
l.-Let the quantities multiplied be 9426 tnd

TaW.«the„ij.ee«™.94g,weget3„„n»i»<,er.

47130
75'i08

65982
28278

3x5swl5, from which 9
being taken,
are left.

Taking the nines from 35677410, 6 are left.
Tho remainders beinir wma) wo «»« *^

tnultiplication is correct ffi LJ?, ^u*? P'®'*^"* ^^
have Seen obtain^ even if w!w '•^"'^^ however, would
or omitted cyph^^' orikllon InM

^ misplaced digits, added
acted each ffr ?l-wi fc ^^J^^

had counter-
these is likelyto occu7 ^^ °'^*' however, none oT

Example 2 -Let the numbers be 76542 and 8436.
I aking the nines from 76542, the rijmainHAr ;- afaking them from 8430, it is 3

459252

somrf .6x3«18,the

612336
'"'"'"^^^^ fro" which isO.

Tiding the nines from 6457583lJalso, the remainder ia

be'ctire?rt/h?^^"'^ *^^ ^-«' '^^ -1W^^
Example S.-Let the numbers be 463 and 54

VrZ ^??'
-J'?

^«™ainder is 4.from 54, it is 0.

^852 4x0*0 from which the PMnaiadtr ii Ul

Fmid 50(i the remobdw la 0.
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The ranminder being in each case 0, we are t« mippoM
that the multiphcation is correctly performed.

^^^

This proof applies whatever bo the position of the
decimal point in either of the given numbers.

55. To understand this rule, it must be known that
a number, from which 9 is taken as often as possible,

will leave the same remainder as will be obtained if 9
be token a« often as possible from the sum of its digits."

Since the pupil is not supposed, as yet, to have learned
dtvumij he cannot use that rule for the purpose of
casting out the nines ;— nevertheless, he can easily
effect this object.

K }^\ ^^ fJ7®°,
""™^r be 563. The sum of its digits is

5-fb4.3, while the number itself is 500-fCO-f3.
First, to take 9 as often as possible from the sum of its

dtetts. 5 and 6 are 11 ; from Avhich, 9 being taken, 2 are
lelt. J and 3 are 5, which, not containing 9, is to bo setdown as the. rematyider.

Nelt, to t^e 9 as often as possible from the number itseff.m^^ 600+ 60 -f Zm- 5 X lOOf 6 X 10 4- 3=5X 904:i-f.6x

EiotJ'ro^'C"^^ ^""^""^ *^^ vinculum [34]^ 5x99-^54-
Y^^T^f^' ^"* *"y number of nines, will be found to he
the product of the same number of ones by 9 .—thus 999=
111X9; 99«llx9; and 9«lx9. Jlcnce 6x99 expresses
a. certain number of nines-^being 5x11x9 ; it may, there-
tore, be cast out; and for a similar reason, 6x9; after which
there Will then be left 5+6+3-from which the nines are
still to bo rejected ; but, as this is the sum of the digits, we
must, in casting the nines out of it, obtain the same remain-
der as before. Con8e(^uent|y "wo get the same remainder
Whether we cast the nines out of the number itself, or out
of the sum of its digits."

Neither the above, nor the following reasoning can
ofier any diffi'-ulty to the pupil who has made himself
as familiar with the use of the signs as he ought:—
they will both, en the contrary, serve to show how much
simplicity, IS derived from the use of characters express-
ing, not only quantities, but processes ; for, by mean*
of such characters, a long series of argumentation may
be Seen, as it were, at a single glance.

56. «« Casting the nines from the factors, multiplying th»
resulting remainders, and casting the nines from this product,
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has boon rightly performed.
inuinpiication

XTf•• ^^'""P^-S 6 ""'l 5 wo obtiAlo^ frLluorwhi.,!i, being equal to3vlO=3yiLrT—^s^ols n t
'

the nines are taten ^way^give sl t«^""^' "'"' "•"»

effected by settin- ,lmvn ^.l- f '''® Actors ;--which ia

ee.io. ,4^1 i:^,;!^:^^^ i«-

it tm conliZ'rdr:: S; "'P'I^T ^ r^^^ •>f -^nes

;

tities underThVs'econdVhtC^^^^^^
by a„ t^eW

cast out; and, for the same rea^'n ?x9
'

4vQq^'''
*^ ^

a number of nines • it wJli ^^.A- ' , ^^^^ exprefises

by the q^antrefunderl fir "rineul'^
'° "^•" '"."^P'''"'

to be cast out • amiTr ,uL
"noulura, and is, therefore,

then be lo^onWm:^"!S^''"T' ^^'^ '^h"' «!«

arestiUtoboSut ti;tL™„+^"'i'"t'^'™
"hioh the nines

and the ni„e"t boV«"S /^- '" ''» !»»'«P'ie<l together,

done a., .bis ^yJyrZ'Zl^^\^LtT^^:i ^^'

EXERCI8ES FOR THE PUPIL.

MuUiplv

Products

Multiply
By

Products

(37)

765
7d5

(41)

657
789

(88)

782
456

(39)

097
846

(40)

767
347

(42)

456
791

(43)

767
789
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o7. If there are cyphers, or decimals in the multipli-
cand, multiplier, or both ; the same rules apply as when
the multiplier does not exceed 12 [43, &c.J.

(1)

4600
67

(2)

2784
620

KXAMPLES.

(3) (4)

32-68 7866
26- 0-32

(G) (6)

87-96 482C00
220* 0-87

262200 1726080 849-68 2513-92 19351 -2 178340

Contractions in MiUtiplication.

oS. When it is not necessary to have as many deci-
mal places ill the product, as are in both multiplicand
and multiplier

—

Rule.—Reverse the multiplier, putting ita units>/^<:<;
under the^^ce of tliat denomination in the multipli-
cand, which is the lowest of the required product.
_3Iultiply by each digit of the multiplier, beginning

with the denomination over it in the multiplicand ; but
adding what would have been obtained, on multiplying
the preceding digit of the multiplicand—unity, if the
number obtained would be between 5 and 15 • 2 if
between 15 and 25 ; 3, if between 25 and 35 ; &c.

Let the lowest denominations of the products, arising
from the different digits of the multiplicand, stand in
the name vertical column.
Add up all the products for the total product ; from

which cut off the rtquired number of decimal places.

50. ExAMPu: 1.—Multiply 56784 by 9-7324, so as to
have four decimals in the product.

Short Method. Ordinary Method
56784 6-6784
42379 9-7324

511056 22 7136
3:.)749 113 568
1703 1703 52
113 39748 8
22 611056

55-2643 65-26446016

fel
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the pUce-'of .he i^^J^^X^^^^T^'^:^^''^

tiplicand): will evS V prndi% "^^^^d digi, ^f th. mul-
(one denomination L,&^han^t^^^^

denomination as 9

every ten that would arise fLmfhlrr.,^^'^^*^^ "^^^^^ for

tional digit of the Lu nliplnT. «•
'^"l^'Pl'^at'on of an addi-

tutes one, in the Lwest Tci^^L^^^^^ «"«^
ff"

consti-

When the multiplicalion ofT o^Tr t«/equ,red product
plicand would E^eT^^r^tfj^^^^^^ -"Iti-
to the truth, to supDose we hnvA in tt • ? ^"^A

^^ ^^ nearer
therefore it 3 more^Sorre^fc toS 1 .1 •'u''^^'

°'' ^0 ;
and

it would give more than^V and l.'i ?i? "' o^ •^' ?" 2. VVhen
the truth to suppose w? ha^P 20 ?f

*^'^.^ 25, ,t is nearer to

therefore it is Zl Ztr^rtoahi^r,C'f ^^^ f f'^
and.

may consider 6 either as 0, orlofk./^Tas 10^^?'2o'^.^&;'^

On inspecting the results obtained by the ahriacr^^

3d»iZ"p,^^"'«P'y ^"''^^ by .5704, ,„ .. to hav,

8-76532
4675

6051
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(it

Thorc are no units in the multiplier ; Uit, as the nil©
' iucts, wo put Its units' place under the third decimal place

tlic nmltiplicand. In multiplving by 4, since there is no
'iii over It in the multiplicand, we merely set down whataM have resulted from multiplying the preceding d^^no-
.lauon of tlie multiplicand. " *

fe '^

-.xAMi., K ^.-Multiply -4737 by •C731 so as to have G
iial places in the product.

•47370

1376

284220
33159
1421

47

•31H«47

Vo have put the units* place o^ the multiplier under the
s) th dec.ma pace of the mutiplicand, adding a cypher, or
si.^.po.sin- It t(i be added. 6 .tf *

ExAMPi.K 4.-Multiply 040732 by 0050, sc as to have
h/ur <1 'cimal places.

84-6732
*J5

4234
508

•4742

ExAMPi K 5.-Multiply -23257 by -243, so as to have four
aecanal places.

23257
342

4^5
93
7

•0565

\Ve are obliged to place a cypL>er in the product, to makeup tne required number of deeimals.

JO. To multiply by a Composite Number—
Rule.—Multiply, succest^ivcly, by its factors.
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MULTIPLICATIOW.

ExAMPLE.—MultipW 732 by 96 96-
752 X96«732x 8x12. [361.

732
8

5856, prodttot by 8.

73

'8 y 12 • therefojri

70272, product by 8 x 12, or 96.
If we mulUply bv 8 only, we multiply bj a ouantitv 12timeg tooBmalf; and, therefore, the prSJet will be 12 UmJW8 than it should We rectify thief by makTng the pr^u^12 times greater-that is, we multiply it by iJ

^

NumbeZ!^*'"
*^^ multiplier is not exacUy a Composite

Rui.E.--Multiply by the factors of the nearest com-
posite

;
and add to, or subtract from the last product,

so many times the multipUoand, as the assumed compo-
site 18 less or greater than the given multiplier
Example l.—Multiply 927 byiJ7.

oo?^"%^ ^.i^"t?i therefore 927 x 87=r927 x 7xl^4-3 «»927 X 7 X 12+927 x 3. [34].
'^' ^ ' X x^+d«

927

6489=927x7.
12

77868=r927x7xl2.
2781 =927x3.

80649=927 x 7 x 12+927 x 3. or 927 x 87.

bepM^^^^^ then^ber eo

adding 8 times the multiplicand. * '
rectified, by

Example 2.—Multiply 432 by 79. 79=81-2=9 v9-9.
therefore 432 x 79=432 x ?X-^«432 x 9 x9-.4S2x 2.'

9

3888=432x9.
9

34li92=432x9x9.
»64=432x2.

34128=432x9x9-432x2, or 432x79.
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In multiplying by 81, the compoaite nnmber, we have taken
the number to be multiplied twice too often; but the inaccu-
racy i» rectified by subtracting twice the multiplicand from
the product.

*^

62. This method is particularly convenient, when the
multiplier con.sist8 of nines.

To Multiply by any Number of Nines,—
lluLK.—Remove the decimal point of the multipli-

cand BO many places to the right (by adding cyphers if
necessary) as there are nines in the multiplier; and
subtract the multiplicand from the result.

Example —Multiply 7347 by 990.
7347 X 999« 7347000 - 7347 =r 7339053.

We, in Buch a case, merely multiply bv the next hiffher
convenient composite number, nnd eubtrnct the multiplicand
so many times a.s we have taken it Ujo often; thus, in the
example ju«t given

—

7347 X999=7347 xfdoo^i =7347000-7347 =7339653.
63, We in-xy sometii'ieg abridge multiplication by

considermg a part or parts of tlio multiplier as pro-
duced by multiplication of oiii or more other parts.

tipiior may be

24= G'x4
216=24x9
18=24x2

-Multiply 5783t)2f3S by G2421G48. The mid-
)e divuiecl as t>)ll()\v8 :-~G, 24, 216, and 48.

r)78392G8, multiplicand
02421G48 , multiplier.

o4/03oG08
; : : product bv G (GOOOOOOO).

1388142-132
: : pnxluct by 24 (2400000).

12493281888
: pniduct by 216 (21G00y

27762848G4 product by 48.

3G10422427673G64 product by G2421648.

1 '^l'®u^'!?i^"*'l*'^'
6 when multiplied by 4 will give the pro-

duct by 24 ;
the product by 24, multiplied by 9, will give the

product hy 21b—and, multiplied by 2, the product by 48.

64. There can be no difficulty in finding the places of
the first digits of the different products. For when there
are neither cyphers nor decimals in the multiplicand—
&nd during multiplication, we may suppose that there are
neither [48, fee,]—the lowest denomination of each pro-
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KVLTIPUCATION.
^^

by 4 units wil Sve 48 uniti A"" ^ "°^? multiplied
'
tons will aJw! L^7 f^^^ '

^^ "°'^ multiplied by 4

trbT43?o"ntt: '.
a'nV^h*'

-/^P^ed b^ 36 Z^
each product^^'a sUifican't fi

' '
^''^^^"''^^ ''^

~.,.^ayradl^.-^^^^^^^

digTtroTfhlttS m^l?^^^^^
*'^*

*il«
P^-« «f ^be lowest

thf whole mult pl'i^r ha" S^ P^^*« '"^o ^hich
of their resulting proSari 1 .K

'
''"'^ '.^° ^"^««' <i'6it8

«ame denomination "^^ ^^""^ ^"6^* *« be-^f the

product bv 4/is in the ui ts' place 211 A '^'''^n^ ^I
*^«

mination hundreds when multin^ii • / ' ^?'"S of the deno-
dreds

; hence the fir^? dt?t of^ !
'''*,'*

"''J*'
^"^ 6'^® huu-

the htlndrods' pLacefL ^ The trt^s'^?n' ^^- 1^' u^"^
^« ^^

plior is dividc(fare, in reality, ^ *" '^^'''^ ^'^^ «»^t»-

60000000
1

2400000 ^,,,

21G00 }
==^'^21648, the whole multiplier.

4r
41
41).

45. 745X456:^39720
43. 476X767=366092.'

346X579=199765
476X479=228004.
897X979=878163.

-;. 4 •59X705=3235 -96.
Jl. 767X407=312169.

r^ :^';^><-606=-276942.
C.V 700X810=567000.
64. 670X910=609700
Jo. 910X870=791700.
fb. 6001-4x70=350098
r)7. 64-001x40=2560 -04.
58. 91009X79=7189711
69. 40170X80=3213600."

KXERCrSES.

60. 707X604=427028.

62. 740/X4404=82620428.

tl- ^i^i?< ^307=7637469.
64. 6/ •/4X -1706=11 -656444
65. 4567X2002=9143134

«!• S^22^'^'^0=<58160000.
«?• J-«2SX9'00=7098O00O

^n ?A2S^^' ^^^44890000.
7?- 5?S><7600=38000000.
72" 9?(SitSS^=^3808-37098.
7^" QQ?2J^I!' ^=7440558706.73. 93400X67407=6295813800
74. •66007X46070=^5242X^90



MULTIPLICATION.

on'^'i?^''
>*"*"y '^'"^ ^ ^^^^^5

J * pound being

76. In 2480 penc^ how many farthings ; four far-
things being a ponny ?

° ^^ 9920

h. J^f" ^ir T°^^^, °^'' ^ '^"^^"g> ^»o ^ ™a«y «an be

7« TT
''^'^^*??' •'„ n ^^- 1479.

7«. llow muoh will 245 tons of butter cost at je25 a

70 Tf J i. ,

.

^w*. 6125.
7y If a pound of any thing cost 4 pence, how much

will 1 12 pounds cost ? Am. 448 pence.
80 How many pence in 100 pieces of coin, each of

which IS worth 57 pence ? A^is. 5700 pence.
81. How many gallons in 264 hogsheads, each con-

82%ff"T^ ..V in,. 16632.
82. If the interest of £1 be jBOOS, how much will

be the interest of ^2376 ? Arts JE18-8
83 If one article cost jeo-75, what will 973 such

''fid Tf 1. ' v . ,
^'"- ^729-75.

84. It has been computed that the gold, silver, and
brass expended in building the temple of Solomin at
Jerusalem, amounted in value to je6904822500 of ourmoney; how many pence are there in this sum, onepound containing 240 .? ^7^.1657157400000.
85 I he following are the lengths of a degree of the

P.'ri «^1L*«'. ^t"T°« P^^'"' • ^04S0-2 fathoms in
i eru

; 604866 m India ; 60759-4 in France ; 608366
in England

; and 60952-4 in Lapland. 6 feet being a

362881-2 in Peru; 3629196 in India; 364556 4 in
France ;365019-6 in England

; and 365714-4 in Lapland.
86 The width of the Menai bridge between the

points of suspension is 560 feet ; and the weight between
these two points 489 tons. 12 inches being\ foot, and
-^240 pounds a ton, how many inches in the former,
and pounds in the latter ?

'

orr rpu
'^'^' ^^''^^ inches, and 109o360 pounds.

87 ihere are two minims to a semibreve ; two
crotchets to a mmim

; two quavers to a crotchet ; two
semiquavers to a quaver

: and two demi-semiquavers to
a aemiquaver: how many demi-semiquavers are equal
to seven semibreves ? / Ans.224



1IULTU»UCATI0N.
jf

65. When the onnil ,« fi.».r .^ »«• 327040000./

^ workup, . t4:^i, lI'^^-Z^^^^^'"^
8973S1, muUmUcand.

4, mull Uer.

QUESTIONS TO BE AN8WERE0 B» THE PUP.t.

i' ^l"'
'" """"'plication ? [241

6. What is a multiple ? [29]

.

I' Su^' *.** * ''^'"^^ measure .? [271

[28]

.

"^ '""'''* ^^ *^' ^^^'"^ °«°»«»on measure ?

?;^^*^.*'^''*^n»"Jtiple? [301.

[30]
'^ "^'^^ ^y*^^ ^*^ ««°»«on multiple?

11. What are ejr«»multiples .? [31]

:telC^-a^SfSpffi/f34^'
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7S WVI8I0N.

\!'7^^^} ^ *^® ^^ ^^'^ multipHcatioTj, when neither
muJtiplHjand nor multiplier exceeds 12 ? [37]'

exco'ed'^'TfaO]''
'""'' "^'^ '"'^ *'' multiplicand

m^tipirete:d'l^;^^^^^^ ^*' "^^^^^^^^^^^ -^
20. What are the rules when the multiplicand, mul-

tiplisr or both, contain cyphers, or decimals ? [43, &c 1 •

and what are the reasons of these, and the preceding
rules ? [41, 43, &c., 62].

^ ^
21. How is multiplication proved ? [42 and 63].
^2. Jixplam the method of proving multiplication,

by "casting out the nines [54] ;" and show that we cai!
oast the nmes out of any number, without supposing a
knowledge of c?«vmo7i. [55].

ff^^S-'

«nS;.?7^ ^
• T ?'''^*¥^r

'^ '^ *'^ ^*v« » required
number of decmial places ? [58]

.

24. How dp we multiply by a composite number reoi •

numw7 [6?]
'' '"^ ""^' "'''''' ""' ^''^ *^^" * composite

25. How may we multiply by any number of nmes ?

'65]'
^"^^ ^ n^ultiplication very briefly performed ?

J- SIMPLE DIVISION.

66. Simple Division is the division of abstract num-
bers, or of those which are applioate, but contain only
one aenommation. •'

o.^Jlt^'T^^^^ ^^"^^ ^^* ^^'^ °^*«° «°e number, .

S«! ! rX"^ i^f'f *'*' ^' «*° ^ taken fro^another, termed the rf»wrfenrf,—the number expressing^ oftm is caUed the quotimt. Division also enable!
us to teU, If a quantity be divided into a certain numbc?
of equal parts, what wiU be the amount of each. -* ^
When the divisor is not contained in the dividendany number of times exactly, a quantity, called the

remainder, is left after the division.
J'' ^«"

*"«

67. It will help us to understand how greatly divi-
sion abbreviates subtraction, if we consider how long a
process would be required to discover—by actually sub-
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tracting it—how often 7 is ooutaiasd in 8563495724,
while, as we shall find, the same thing can be jcfFected

by dmsiony in less thtm a minute.
68. Division is expressed by -f- ,

placed between the
dividend and divisor; or by putting the divisor under
the dividend, with a separating line between :—thus

6—3=2, or—=2 (read 6 divided by 3 is equal to 2)

means, that if 6 is divided by 3, the quotient will be 2.
69. When a quantity under the vinculum is to be

divided, we must, on removing the vinculum, put the
divisor under each of the terms connected by die sign
of addition, or subtraction, otherwise the value of what
was to be divided will be changed ;—thus 5+6—7-r-3=
5 6 7
o-+3'""3"» ^^^ ^'^ do not divide the whole unless

we divide all [if. parts.

The line placed between the dividend and divisor occa-
sionally assumes the place of a vinculum ; and there-
fore, when the quantity to be divided is subtractive, it

Will sometimes be necessary to change the signs— as

Jdready directed [16]:~thus ^-f
^^~^— 6+13—3 ;

2
-9

2

For when, asb
27 15—6+9 _ 27—15+6-

^ 3 ' 3 ~ 3
in these cases, aU the terms are put under the vinculum,
the effect—as far as the subtractive signs are concerned-—
is the same as if the vinculum were removed altogether

;

and then the signs should be changed back again to
what they must be considered to have been befort the
vinculum was affixed [16].
When quantities connected by the sign of multiplica-

tion are to be divided, dividing any one of the factors,

will be the same as dividing the product ; thus, 6x lOX

25-i-5= >.-X 1 X 25 ; for each is equal to 250.

2b Divide Quamtiiies.

70. When the divisor does not exceed 12, nor the
dividend 12 times the divisor



Id BIVI9I0N.

Rule.—I. Find by the multipHoation table the
greatest number which, multiplied by the divisor, nfill

give a product that does not exceed the dividend : this
will be the quotient required.

II. Subtract from the dividend the product of this

number and the divisor ; setting down the remainder, if

any, with the divisor under it, and a line between them.

ExAMPLK.—Find hoTV often 6 is contained iu 58: or, in
other words, what is the quotient of oH divided by 6.
We learn from the multiplication table that 10 times 6

are 60. But 60 is greater than 58 ; the latter, therefore, does
not contain 6 10 times. We find, by the same table, that 9
times 6 are 54, which is less than 58 :— consequently 6 is con-
tained 9, but not 10 times in 58 ; hence 9 is the quotient

;

and 4-—the difference between 9 times 6 and the given num-
ber—is the remainder.

The total quotient is 9+^, or 9^; that is, -^di
r« J .

Ob' 6 6
If we desire to carry the division farther, we can effect it

by a method to be explained presently.

71. Rbasow OF I —Our object is to find the greatest num-
ber of times tlie divisor can be taken from the dividend: that
is. the greatest multiple of 6 which will not exceed the nam-
ber to be divided. The multiplication table shows the pro-
ducts of any two numbers, neither of which exceeds 12; and
therefore it enables us to obtain the product we require: this
must not exceed the dividend, nor, being subtracted from it,
leave a number equal to, or greater than, the divisor. It is
hardly necessary to remark, that the divisor would not have
been subtracted as often as possible from the dividend if anumber equal to or greater than it were left; nor would the
quotient answer the question, how often the divisor could be
taken from the dmdend.
Reason or II.—We subtract the product of the divisorand quotient from the dividend, to learn, if there be any

remainder, what it is. When there is a remainder, we in
reality suppose the dividend divided into two parts; one of
these 18 equal to the product of the divisor and quotient—and
this we actually divide ; the other is the difibrence between
that product and t le given dividend—this we express, by the
notation already explained, as still to be divided. In the «am-
plegiven/i«^i±*:J.VU-fl

6 6 6^6 ^6"

-,. ^?' y^®° *^® divisor does not exceed 12, bat the
diyidend exeeeds 12 timos the divisor-*-

•..1
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Rule.—I. Set down the divi<icnd with a lino under
it to separate it from the future (juotient : and put the
divisor to the left hand side of tlie dividend, with a line

between them.

II. Divide the divisor into all the denominations of
the dividend, beginning with the highest.

III. Put the resultmg quotients under those deno-
minations of the dividend which produced them.
IV. If there be a remainder, after subtracting the pro-

duct of the divisor and any denomination of the quotient

from the corresponding denomination of the dividend,

consider it ten timoi as many of the next lower deno-
mination, and add to it the next di^it of the dividend.

V. If any denomination of the dividend (the preced-
ing remainder, when there is one, included) does ndt
contain the divi:ior, consider it ten times as many of
the next lower, and add to it the next digit of the
dividend—putting ,. cypher in the quotient, under tb«
digit of the dividiind thus reduced to a lower denomi-
nation, unless there are no significant figures in the
qualicnt at the same side of, and farther removed from
tne aocinial point.

VI. If there be a remainder, after dividing the
" units of comparison," set it down—as already directed

[70]—with the divisor under it, and a separating line

between them ; or, writing the decimal point in the
quotient, proceed with the division, and consider each
\emainder ten times as many of the next lower deno-
mination

; proceed thus until there is no remainder, oi

until it is so trifling that it may be neglected without
inconvenience.

Example.—What is the quotient of 64456-

Divisor 7)64456 dividend.

9208 quotient.

.7?

' tons of thousands do not contain 7, even <mce ten thou*
siind times ; for ten thousand times 7 are 70 thousand, which
is greater than 60 thousand ; there is, therefore, no digit
to be put in the ten-thousands' plaee of the quotient

—

ik9

do not, however, put a cyp'ter in that. place, nnee bo digit
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82 i>fVis/o?r.

of the quoticut can bo further removed from the cLjcimal

^cITuS^''^
^- -5]- ^^^"^-i'l^nnK the G torn of thiusandS

as 00 thousands, and adding to thoHO the 4 thousandb alreadym the dividend, we have 04 thou^andi. 7 will "
crt" into

.that 18, 7 can be Uken^rom) 04 thousand, 9 thousand times

;

for 7 times 9 thousand arc 03 thousand-which is less tjian
04 thousand, and theretoro is not too large ; it docs not leavea remainder equal to the divisor-and therefore it is not too
small :-9 is to bo set down in the thousands' place of the
quotient; and the 4 already in the dividend beiL added toone thousand (the difference between 04 and 63 thousand)
oonwdered as ten times so many hundrcda, we liave 14 hun-
dreds. 7 will go 2 hundred times into 14 hundreds, and leaveno remainder

;
for 7 times 2 hundreds are exactly 14 hun-dreds :-2 18, therefore, to bo put in the hundreds' place ofthe quotient, and there is nothing to be carried. 7 will notgo into 5 tons, even once ten times; siuco 10 times 7 are 7

tens, which IS more than 5 tons. But coudidering the 5
tens as oO units, and adding to them the other units of the
dividend, vwe have 06 units. 7 will j-o into 50, 8 times, leav-
Mjg no remainder. As the 5 tens gave no digit in thi tens'phice of the quotient, and there are significant fizures fartherremoved from the decimal point tha? this denStioi^.f
the dividend, we have been obliged tc use a CYi)her. The
division being finished, and no remainder left, the required

quotient is found to be 9208 exactly ; that is, ^2y!L:9208.

-What is the quotient of 73268, divided

6)78268

12213^

un^^n??^
"'^ ?•''? ^% ^

o
'^^ "^^'^^ ^«»nain after tli«

«^.5 *^?i^l'u*^^^*A''^
*^"°^' ^ represented; or we mavproceed with the division as follows— ^

6)73268

r2211-333, &c.

dAS'^if^'Jff *?!? ^ "'^^*'' ^"^ ^^^'^ the unit.s of tho divi-dend, «« 20 tenths, we perceive that 6 will go into them

tenths' place of the.quotient, and consider the i tenths r^mainmg, as 20 hundredths. For similar r^s Twill To
into 20 hipdredths 3 huadredths tim^ STeSve 2 hJl

74. Example' 2.

by6«

^



DIVISION.

dredths. Considering these 2 hundredths tM 20 tUouMndtltA
they will give 3 thousandtha as quotient, itnd 2 thousindtliii
an remainder, &o. The same remainder, constantly rfe«ur.
ring, will evidently produce the same digit in the sucdedivc*
denominations of the quotient; we may, therefore, at one*
put down m the quotient as many threes as will kave lU-
hnul remainder so small, that it may be neglected.

75. Example D.—Divide 47305 by 12.

12)47365

"~394708, &c.
In this example, the one unit left (after obtaining the 7 in

the quotient) even when considered as 10 tenthsrdoe* not
contain 12 .--there is, therefore, nothing to be set down in
the tenths' place of the quotient-except a cypher, to keep
the following digits in their proper phices. The 10 tenths
are by consequence to be considered as 100 hundredths

;

12 wifl go into 100 hundredths 8 hundredths times. &c.
This may be applied to the last rule [70], when w6 ddiire

to continue the division.
«<»••«»

E.XAMPLE.--^Divide 8 by 5.

8^5= lf, orl-37, &c.

76.^ When the pupil fully understands the real deao-
mmations of the dividend and quotient, he may procead
for example, with the following

5)46325

In this manner :-5 will not go into 4. 5 into 46, 9 timesand 1 over (the 46 being of the denomination to which ft
belongs [thousands], the first digit of the quotient is to be
P'li""i*^A^'' ^Tt^^'^* '^ """^e^ ^^ denXmimitioiTwhichproduced it). 5 into 13, twice and 3 over. 5 So 3£ 6times and 2 over. 5 into 25, 5 times and no remainder.
When the divisor does not exceed 12, the process is

called snort division.

-k'ili.^"'^"**'',®'
^•~"^" *^^ arrangement of th^ quantiiles—whch 18 merely a matter of convenioAce~the vXes bfthe

digits of the quotient are ascertained, boti bV thcdr pSitibhwi(;h reference to the digits of the div dend. Sd to ihS? 6#!decimal point The separating Unes preyj^ tU Senddivisor, or quoiient £rom*b«ngTn any way mStoli?
^^^'''^'

Jl«A80N pr U.~We dlvid7the divMor fSSSciv iifai ill

ittbtrsflted from thefle nstrti i. i,J^i.^inLX^iiTlL^^^lSJ^
~ut. ^ 'T^r • y"*" '»4« «* vne numoers of timM u
ittbtrsflted from these parts is evidently equatlwlk?

^..

r^



64 IXVtSlON.

f.^^^^ *^n«" ^ •"»>tr*ct«a froia their auiu. Thm, if 5 iroes
into 600, m tiniM. into 60, lO times, and into 6, once itwm go into 600+60^ (^666), 100+ld+l (=,fll) tim^'
The pupil perceive* hj the examples giten abore. that, in

..^K * '*••
.^i'J*'

"C«e»«';elr into the parte of the diridend,
toch, or any ot these parts does not nocedsarily consist of oneor more digits of the/iridend. Thus, in finding, for examnlc

it 6W;(^*^t2>'*'r^*
"*

f? ""^^ ^^'^•^ *° <'-•''»- *"« P*r^•w OWOO, 4000. 400, 60, and 6 :-on the contrary, to render the.hTidend suited to the process of dirision, we'ilter its form'wuue, at the »amo time, we loave its value unchanged ; it be-

Thousan.!,. »un.Ir*I«. T««. Unit,.

„ ,
W -f. 14 -f -f. C6 (^64456^

dividend, with their respective quotients, will beT

'!?? ]i r.6 « 64466.

ur v .
^ . ^' 8=, 9206.We begin at the left haud oicie, because what remains of the

iJ??;,. ""I?**''^"' F^^ "i"^
ffive a quotient in a lower;and the queetion is,W oftm the divfeor will go into the

diTidend-itft different denominations being taken in any con-
venient way. Uc cannot know how many of the higher we

with thVhi^her ^° ^^^ ^"'^*'' '^®"°"'"''*'«°S' «°^«" ^« begin

ti.^f*;^"'"'
•' f."'~?*f^ ^^«'' 0^ *'^e quotient is put under

??!i.«'"*"!?*'lu '?°^°^ *^? ^'''^^"^ ^'^»<''* produced ft. because

ofSS????^- .^
denomination

;
for it oipreeses what number

?L Sf!
^'°^*«*^^ V '^ ^'S»t of that denomination) the divisor

thS. fi,t
.®'^ ?^ ***° corresponding part of the dividend:-^u» the tens of the quotient express fiow many tena of times

the divisor can be taken from the tens of the dividend: the
kunrfrfrf« of the quot:ent, how many hundreds of times it canbe taken from the hundreds, &c.
RsAsoif OF IV.-8ince what is left belongs to the total re-maindtr, it n»«,t be added to it; but unle«i*congidered m of a

Reason or V.—We are to look upon the remainder ae ofthe highest denomination capable of giviM a quotient: and

SnmK!j ?/? **"' **' one denomination, it may contain it somenumber of times exprewed by one that is lower.

,i,.

1^11 ^* I -—»••«•»•«'» aunoraas- pia«« or the quotient, it

I?l;i*iJ£!^-r"^"^S*'^« ia«o account the tens, or uniS
drS!S^iZ\l •!?*! *»»cy c*»»c* •<»<» to the number of *««:
l'^ !? "** ***• ^^^^^^ »*y be taken from the dividend.
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" ^'"

"»-r^V''«»'
i« never

Hi:a«.;v ok VI~W« n.l
''"'^ the decimal puint.

denonuiuition. Quotients wiini i
''?'" quotients of any

no longer any .i^uiC^ ll^l rt'f •
^'"."^'^ ^'''^'•"« ««•«

can add the succetaive romafnde.i
<>'vidend. to which we

their numbc ;S bHut ofni: 'T''''^^^
'^« creator

for, and therefore any quantiJ'w;? T' "^'''^^^ ^'''-
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'? T"''*'''J'
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...^^i..fxS^3F- ^-?^^

<l.vi.sor a number of\fmes fndfcaled LT'''"^*^ *'''"''^^»« the
fore, the divisor, is takenTw ! "^J^ *!»« quotient

; if, therc-
«qunl to the dividend mfnustht T^-^. "^ *'"»««' * ^"antity
t follows, that addh^g the relink''?'';,

'^'^ be produced
cbvieor and quotient «b5uld gi^HK?; *°J^«

Product of the

KXAMPLK 1 -
'-'''"'

4)0832

1708

-Prove that ^^nQ^
Pkopf. 1708, Quotient.

4, aivisor.

-or and quotient, eq.»al to the dividend^^^'
product of divi-

" ^5643 _L_ 5ExAMPLB 2.-~Prove that

pRoor.
12234

or

86638=di,i.ie„d «,„,.. ,, .h, ,,^j., .^

12234 J.

Phoof.
12*4

7

856384^=dirtd,^
e3

y



66 DIVISION.

(1)
2)78340

Excnciica.

(2)

8)91234
(8)

8)67859
(4)

9)71284

(5)
4)96707 10)184607

(7)

6)707460
(8)

11)87007

(9)

6)970;68
(10)

12)876067
(11)

7)891023
(12)

9)768457

80. When tJit dividend^ divisory or both contii'i
cyphers or decimals.—The rules already given are api-li •

cable : those which follow are consequences of them.
When the dividend contains cyphers

—

Rule.—Divide as if there were none, and remove
the quotient) so many places to the left as there havo
been cyphers neglected.

The greater the dividend, the greater ought to be tlio
quotient; since it expresses the number of times the divi8.»r
can be subtracted from the dividend. Hence, if 8 will go into
66 7 times, it will go into 6600 (a quantity 100 times greater
than 60) 100 times more than 7 times—or 700 times.

E-YAMPLE 1.—What is the quotient of 568000-t.4 '

568 ,^„ , ^ 568000
-j-=142; therefore

—

~-= 142000.

Example 2.—What is the quotient of 4000000^5 ?
406 „, _ , „ 4060000
-g-=81-2j therefore—^-^=812000 [Sec. I. 39.].

81. When the divisor contains cyphers

—

Rule.—Divide as if there were none, and move the
quotient so many places to the right as there are cyphers
in the divisor.

The greater the divisor, the smaller the number of times it
can be subtracted from the dividend. If, for example, 6 can
be taken from a quantity any number of times, lOo times 6
can be taken from it 100 times leE.3 often.

Example.—What is the quotient of^ i

66
•7; therefore g^i

800

•07.
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(4)

0)71284

(8)

11)87067

(12)
1)768457
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imes greater
s.

+41
)0.

)-^5?

1. 1. 39.].

I move the

are cyphers

r of times it

binple, 6 can
1(H) times 6

between the numher. i^f nJ^ * A *" *"® aiffereneo

to mo,,Z r«°.i«t'A','^T/ °'.W'" •» V" ""iOond i,

tog«lh.^ their ,ff„ti„.; ,"'";. '''•'•''»".,>th c»u.c. net
tlielr .eparot. eS. ^ ^"'' *" ""> ""iTerence between

ExAMPIiES.

(1) (2) /8\ /^v

'^ '^ ™)^ ^m. 700%^ ^l^
of cypLer^rSin^^'T^^^^^^ T"T^ '^^^^'^^ the number^
rightVor"hS '

^' ^"°**'°* ^'' "^^^^'J »^«ither to the

Ruir^*^r-r '^'^'rf^'
^° *^« dividend-

The smaller the dividend, the less the quotient
iJJCAMPLi:.~What is tlie quotient of 048^-8 \

48 .04g
•g-«sd, therefore -g-as-006.

y-S. tl>««fl»»j^-9000.

^^If th». w decmuO, InM dirideirf ^ di-

•^•t^
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88 UiviaioK.

between the numberi of dedmals in the two given qiuui-
titios :—if the decimals in the dividend exceed those in

the divisor, move to the ri^ht ; if the decimals in the
divisor exceed those in the dividend, move to the left.

We haT« oe«n that decimals in the dividend move the
<luotie&t to the right, aud that deoimali in the divisor moTe
it to the left; when, thorefore, both oauses act together, the
effect most be equal to the difference between their ieparaie
effects.

'^

ExAMrLXI.

(1)

6)46

-J

(2)

6) -46

(8)

•06)46m
(4)

•6 ) '046

(8)

•006) 460
(6)

•06) -46

FOO

86. If there are cyphers in the dividend, and deci-
mals in the divisor

—

RuLE.--Divide as if there were neither, and move
the quotient k number of places to the left, equal to
the number of both cyphers and decimals.

Both the cyphers in the dividend, and the decimals in the
divisor inoreaie the quotient.

ExAMPiJS.—What is the quotient of 270-I-03 ;

?«-9, therefore, 2704-03 »9000.

87. If there are decimals in the dividend, and cyphers
in the divisor

—

RuLE.—Divide as if there were neither, and move
the quotient a number of places to the right equal to
the number of both cyphers and decimals. - --*

Both the decimals in the dividend, and the cjphers in the
divisor diminish the quoti<Mt.

ExAMPLE.--What is the quotient of •I84.20

1

^a»9, thewrfbre^« 009.

The rules which relate to the management of cyphers
and decimals, In multiplication and in division—though
numerous—^will be very easily remembered, if the pupil
merely considers what ougJkt to be the rfl'svi o*' oithor.

• )»l

rfMri
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(13)

fl)10000

(18)

8000)47866

(W)
11)16000

nrniciiics.

(16)

3)70170
(1«)

rf)«8660

(10)

«))6eoao
(20)

80)76686

n^

(17)

20)80620

(31)

13)68 OTA

(6)

•06) -46

FCO

and deci-

and move
, equal to

unls in the

id cypbera

and move
^ equal to

liers iu the

(^i) (28)
10) '08766 '07)64268

(28) (27)
700) '08676 •008)67-862

(24)

•09)67 -368

(28)

400)63700

(20)

•0006)60800

(28)

110)97-684

88. When the divisor exceeds 12
The prooeifl ujed is called Img diviaim, ; that is, w»

perform the multiphcations, subtractions, Itc, in fuUand not, aa before, merely in the mind. Thin will be'
understood better, by applying the method of loni? divi-won to an example in which—the iivisor not beinie
gr ater than la—it is unnecessary

abort Diviiion

:

8^768472

710481

the (tme by Loog Divl»ion

8)6763472(720434
66

>( cyphers
1—though
' the pupU
' <»lth«r.

2P .

82

<iifer.nf part^ cf the qu^rtitnCinH ^h^Je.^;

y"'^
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U»* woAwt mhtrad it from the corresponding portion of
fch« diTidend, write the remainder, and brinp; (Town the re-
jpu-wl aigitu of the dividend. All this wt«rf be done when

kSLn'^'b^wlS***^
iargQ, w tfoe nurmojry would be too

89. BuLE—I. Put the divisor to the left of the divi-
dend, with a Beparatfe^ line.

H. Mark off, hy », separating line, a p]»ce for th«
quotleat, to the right of the dividend.

ip-.Ji«?d the smaHegt number of digits at the left
hand side of the dividend, which expresses a quantitv
not Uaa than the divisor.

^

IV. Put under thei»e, and subtract from them, the
greats multiple of the divisor which they contain •

and, sfit, uown, underneath, the rwnaindi^r, if ti^ere ia
aoj. The digit by which we hav© multiplied the divisor
w.tQ bfi placed'in the finotient.

y. To the remainder ju«!t mentioned add, or, hs it is
8aid, " bring down" so raa^ of. the next digits (or
oyphero, m .a am may ,|i#gf l^ho dividend, a.s. are
r^qmircd to majje a q«a«tity i^reBs. thun the divisor;
au«t fnr ererj digit or cyj^ier of the dividend thu?.
brought down, «cofp^ <>««., add a cypher after tfee djint
latt plftoed m the quotient. -.

VI. Find out, and set down in the Quptient^ th«
numier of times the divisor is contained iij this quan-
tity

; and thtn subtract from the latter the product of
Ue divisor and the digit of the quotient just set down.
1 rooeed with the resulting remainder, and with all that
succeed, as with the last.

yH. If there is a remainder, after the units of tho
dividend have b^n « brov.^ht down" anJ divided, either
place It mtoihe quotient with the divisor under it, and
» separating lij»8>tween them [70]; or, putting the
decimal point in the quotient—and adding to the re-
mainder as nway cvphers as will make it at least equal
to the divMcr, and to the quotient as many cyphers
ffunus one as therms hav^ been pyphera added to the
l«ift«iBd[ef~S5roc«ed wkSi the diyjHbn.



91

90. ExAMPLB l.—Divid^ 78325836 by 9t
" 82)78325826(955193

738

452
410 •

.

425

IS?
82

762
738

246

wifi L'tT.il.'i'" '"'S^J ^'"'"inaUo™ in th. quotient

trwS'lml^-tT
"*' 7,''''"',%6ing put under 783, and mb-

5'!!^V£'-:? ;; «•,'». PJf.ioae q«oti«,t. ThS 3 iiiilli!^

^"7 'm^Z "*' *™«'" ""^ «pr,««i-u^S.

/
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RvAMPLE 2.--Divido 6421284 by 642.

642)6421284(10002
642

1284
1284

642 goes once into 642, and leaves no remainder. Brine-mg down the next digit of tho dividend gives no digit m
the quotient, in which, therefore, we put a cypher after the
I. ITie next digit of the dividend, in the same way, gives
no digit in the quotient, in which, consequently, we put
another cypher ; and, for similar resBons, another in bringmc
down the next; but the next digit makes the quantity
brought down 1284, which contains the divisor twice, and
g»J»

no remainder :-~we put 2 in the quotient.
91. When there is a remainder, we may continue the

division, adding decimal places to the quotient, as fol]ow»>-

Example 8.—Divide 796347 by 847.

? 847)796347(94019, &c.
7623

3404
3388

1670
847

iSo
7623

92. The learner, after a little practice, will goeti
pretty aocurately what, in each case, ihould be the aezt
digit of the quotient. He has only to mvltiply in his mind
the iMt digit of the divisor, addmg to the pit»diMt.whaC
be frould probftbly have to oany from the anltiplMa-
tion of the second last^-^ this som oan be Uhukiim
the oorrespMiding part of what k to be the minnesad,
lefttbg little, or nothine, the Msomed number is Ukttfy
to answer for the next digit of the qvoCSent

aa. IfXAMfut Of t'-.lUa arraages&sfit jic merely a matter of
cmkyminMi some pnt the divisor to the ricbt of (he divideni.
and immediately over the qttotieni--beUevliic that it is ban

5jg^ " o«wp to eiieh other as possiU«L fbus. in divSiing
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6425/ 64

102

64_

485
482

58, Ac
Reason or II.—This, also, is only a matter of oonvenionct
Reason or III.—A smaller part of the dividend would give

na digit in the quotient, and a larger would give more than
one.

RE480N OF IV.—Since the numbers to be multiplied, and
the products to be subtracted, are considerable, it is not so
convenient as in short division, to perform the multiplications
and subtractions mentally. The rule directs us to set down
each multiplier in the quotient, because the latter is the.sum
of the multipliers.

Rbabon of V.—Ono digit of the dividend brought down
would make the quantity to be divided one denomination lower
than the preceding, and the resulting digit of tlje quotient
also one denomination lower. But if we are obliged to bring
down two digits, the quantity to be divided is two denomi-
nations lower, and consequently the resulting digit of the quo-
tient is two denominations lower than the preceding—which,
from the principles of notation [Sec. I. 28], is expressed by
using a cypher. In tlie same way, bringing down three
figures of the dividend reduces the denomination three placeu,
and makes the new digit of the quotient three denominations
lower than the last—two cyphers must then be used. The
same reasoning holds for any number of characters, whether
significant or otherwise, brought down to any remainder.
Reason of VI.~We subtract the products of the different

parts of the q^uotient and the divisor (these different parts of
the quotient being put down successively according as they
are found), that we may discover what the remainder is from
which we are to expect the next portion of the quotient. From
what we hav^already said [77], it is evident that, if there are
no deoimaU in the divisor, the quotient figure will always be
of the same denomination as the loweat in the quantity from
which we anUraot the produot of it and the divisor.
Reason or VIL—The reason of this is the same as what

was given for the sixth part of the preceding ruie [77].

It is proper to put a dot over eaoH digit of th« divi-
dend, as we bricff it down ; this will prevent our fpi^t-
ting any one» or bringing it down twice,

94. VVhen there are ^cyphers, decimals, or both, tht
ndM already given [Jd\ &c.J are applicaU<», ^;



i

I

!

94 urvisiox.

hrrii' J"-
P'^'^'^ r>ivuion.^Mult\ply the quotientby the divisor

; the product should be equal to tie dTvldend, minua the remainder, if there is any [791

nines"-!'"'''
'* ^^ '^' '"^'^^^^ «^ "castW'out the

llyLE.--Cast the nines out of the divisor and tl,A
•luotient; multiply the remainders, and cr'theninoshH,m their product :-that which ii now Mt ouVt o

Example.—Prove that
^-J?=1181j»

Ca.t..g «,, „i„« f„„ „«! «, „^,„,„
j,

2 , ^ ^_^
Cwting tho nine, from 63774, the remaimler is

'

KXJCRCISrjI.

(30)

24)7654

318ff

(31)

15)6783
(52)

16)5674
(33)

17)4675

(34)

18)7831

435J,

(35)

19)5977

Tl4ii

354ff 275

(36)

21)6783
(37)

22)9767

323 443fi

(38)

23)767500

oooant «

(39)

390)5807

148897

- (40) .

1460)6767600

4635-3425



(41 >

256)7767870C

808424 -6004

(44) '

61-25)123j;^70536

2~2803~

DIVISION.

(42)

67-1) -1842

'002

(46)

14-86)269 -0625

18-76

(4»)

•I68V829749

6-4232

(46)

•0037 ) 665

160000

lu example 40—and some of those which follow—after
obtaining as many decimal places in the quotient as aredeemed necessary, it wiU be more accurate to consider the
remainder as equal to the divisor (since it is more than one
half of It), and add umty to the last digit of the quotient.

CONTRACTIONS IN DIVIOION.

96. We may abbreviate the process of division when
there are many decimals, by cutting off a digit to the
right hand of the divisor, at each new digit of the
quotient; remembering to carry what would have been
obtained by the multiplication of the figure neglected—
unity if this multiplication would have produced more
than 5, or less than 15 ; 2 if more than 15, or less than
2o, &c. [59].

'

Example.—Divide 754-337385 by 61-347.

Ordinary Method. Contracted Method.
61-3l7)754^337385(12-296

61-347)754-337385(12-296
'

6134761347|

140867
122694

181733
122694

590398
552123

r.82755
-
,8082

"ijiiTSO

14086
12269

1817
1227

190
552

"38

5!
1
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l>i VISION.

qutntly, the portioni of th. AiJiLJS "•«*•«'?*; »n<I, oonse.
Kave bwn .uSjracUd Xf.hl!?^^ u~" J'*'*'^ ^^'V would
the multiplication of the di?t n^^^^^^

^o"
higher denominatioi than what */.„!^r*iT I' ^•^'»°K» *<> »
retained [69].

^*'*' ^ neglected, riiould still be

97. We may avail ourselves, in division nf ««« •

v-e. ve^ ,„nar to .hose 'us^d^rXlS!;::
To di\ide by a composite number—
ItuLE.—Divide successively by its factors.

Kx^ MPi.E. --Divide 98 by 49. 49«7x7
7)98

7)14

2=»98-^7x7,o^49.

98. If the divisor is not a composite number wa

ex'Z'-r
'° "^"l^'Pli°*«o«, abbreviate thrproi^^^except It IS a quantity which is but little less than .

cToTot the S7 P^' "^^ n'-^ " <i.« -l?dexceeas the given divisor, and divide thp sum K« 11
preceding divisor. Proceed thus7addU to r«md/der m each case so many times 'the f„fegoin«„„r'";as the assumed exceeds the eiven divfcwr S%^^ .

"'• H'PiWIIi'iili i n.i



niviHjoN.

CvAMi'..*:. - Divide l'h70G342o by 1^98.

U« 7(3i>3.,42.j=987663425;;^1000.

197G
.
J51«im7mj3x2^-42Q J- 1000,

7A090=Tx257ai> lOOQ.

»)0U040«=Tx2jy4-1000.

0000^420=01x^5^1000.
00004^0208=01 x2-f-4^998.

that ia. tho last quoiicnt is 0-0004. and -0208 is thu U.',t
roiuftitidcr.

987663
1975

4
f

(ill the quotients arc

I

0-7

001
00004

The tmc quotient is 989642-7104, or the ,um of the quou.nuAnd the true remaindor 00208, or the last remainder.

Unless we wid twice the preceding quotient to each eucoes-
«ive remainder, we shall have subtracted from the dividend,
or the part ot it ju8t divided, 1000, and not 998 times tho
quotient—in which case the remainder would be too small to
tlio amount of twice the quotient.- -We have used (a) to sepa-
rate the quotientfl from the remainders.

There can be no difficulty when the learner, by this
proceBs, comes to the decimals of the quotient. Thus in
the third line, 4701 gives, when divided by 1000, 4 unitaM quotient, and 701 units still to be divided—that is,
701 as remainder. 4701 would express 4701 actuaUv
divided by 1000. A number occupying four places, all
to the left of the decimal point, when fivided by 1000,
gives units as quotient ; but if, as in 709-0 (in the next
line), one IS a decimal place, the quotient must be of
a lower denomination than before—that is, of the order
tenths; and in 010-40 (next line), since t$ffo out of the
four places are decimals, the quotient must be hun-
dredths, &c.

In adding the necessary quantities, we must carefully
bear in mmd to what denominations the Quotient multi-
plied, and the remainder to which the product is to U
added, belong

^^



DIVISION.

EXERCiaEtt.

T

62.

oJ.

64.

<'t>.

6G.

r,7.

r.8.

61).

00.

ji.

04.

05.

CO.

I

1 8G7674 -f-97 1 2=8?fi^At

.

.30707(»O^457000=0-7iy8.
6705168^7894=867.
07470-^390C=17•3.
09000-^47000=l•449ti.
76707-^40700=1 -8862.

6114592-^704824=8:
9076744 -^910070=1 • 0829.
740070000-f.741000=998 -7449.
94 10007 1 1 1 -f-4507a=200048 • 1 1 22.
4o4070000.i-400

1 00=: 1 1 .34 -9003.
1 3 i 04 70707 -j-346070=2 1 339 • 049.
47 -6782976-1-20 -176=1 -8177.
47-05o-f-4-6=10-69.
756 •98-^7if -73612=9 -800.
75 -3470-^8829=1 96 -7798.
0-1 -^7-0345=O- 000013 1.

5378.^0• 00090=5602083 -33, &c
b9. li £,7oQQ were to be divided between 5 persons,

Jn*"*??.
.^"^^^* ^^ch person to receive > Am. MbdO.

/O. l>ivide 7560 acres of land between 15 person^^
„, ^. ., ^

^*'**- Kach will have 504 acres.
71. Dmde ^£2880 between 60 persona.

- -„, . ,
^l^w. Each will receive je-48.

72. What IS the ninth of ^£972 ? Ans. i^lOS.
73. What is each man's part if £972 be divided

among 108 men } Ans. £9.
74. Divide a legacy of £8526 between 294 persons.

„_ y.. .. ^ns. Each will have £29.
75. Dmde 340480 ounces of bread between 1792

^®IS^" mi.
^'^' ^^^^ person's share will be 190 ounces.

76. rh6re are said to be seveji bells at Pekin, each
of which weighs 120,000 pounds ; if thev were melted
up, how many such as great Tom of Lincoln, weighinff
9894 pounds, or as the great bell of St. Paul's, in
London, weighmg 8400 pounds, could be made from
them ? Ans. 84 like great Tom of Lincoln, with 8904
P^;;2<^Jeft ; and 100 like the great bell of St. Paul's.

//. Mexico produced from the year 1790 to 1830 t
y
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i o persons,

im. iiiloOO.

) personsT;^

e 504 acres.

eceive £48.
2108.

bo divided

94 persons.

i have ie29.

ween 1793
190 ounces.

Pekin, each
rere melted
n, weighing

Paul's, in

made from

,
with 8904

t. Paul's.

' to 1830 t

i|tiafttity of gold which was worth i&6,436,443, of
t», 178,985,280 farthiHffs. How many dollars, at 207
farthing« each, are in tha* tn\m ? Afis. 29850170 nearly.

78. A single pound of cotton has been spun into a
thread 76 miles in length, and a pound of wool into a
thread 95 miles long ; how many pounds of ea«h would
fee required for threads 5854 miles in length ? Am.
770263 pounds of cotton, and 61 -621 poun(& of wool.

79. The earth travels round its orbit, a, space equal
to 567,019,740 miles„ in about 365 days, 8765 honrs^
525948 minutes, S 1556925 seconds, and 1893416530
thirds

; supposing its motion uniform, how much would
It travel per day, hour, minute, second, and third ? Ans.
About 1553480 miles a day, €4691 an hour, 1078 a
minute, 18 a second, and 03 a third.

80. All the iron produced in Great Britain in the
year 1740 was 17,000 tons- from 59 furnajces ; and ia
1827, 690,000 from 284. What may be considered as
the produce of each furnace in 1740, one with another

;

and of each in 1827. Am. 288*1356 in 1740: and
2429-5775 in 1827.

*

81. In 1834^ 16,000 steam engines in Great Britaia
saved the labowr of 450,000 horses, or 2 millions and a
half of men

; to how many horses, and how many meov
*nay each steam engine be supposed equivalent, one
With another .? Ans. Abodt 28 horses ; and 156 men. -

99. Before the pupil leaves diviaon, he should be
able to carry on the process as follows :—
Example.—Divide 84380848 by 87532^

«75a2)84380848(964

560204

350128

Me will say (at first aloud) 4 (the digit of the dividend to
be brought down) 18 (9 times 2) ; (the remainder after
subtracting the right hand digit of 18 from 8 in the dividend).^ (9 times 3 + the 1 to bo carried from the 18) ; 2 (the
J-emainder after subtracting the right hand digit of 28 from
0, or mther 10 m the dividend) . 48 (9 times 5 + the 2 to
v© ear««u jrom 28, and i to compensate for what we botw
r«wed when we considered in the dividend as 10) ; (tli«



100 tntrsioi^.

remainder whon we subtract the riclit hand dij;it of 48 from
8 in tho dividond). 07 (U timort / -f- the 4 to be carrie(>

fr(»m tlie 48) ; 6 (the reimiindcir alter sul/tracting the right
lumd digit n<." 07 from o, ormther lo 'v\ tho dividcrxd). 79

(9 time.-) 8-
-f- tltc to hs cai'vind fi-oiir i\w 07 -f the 1, fov

what wo b()vn)wc<l to irnvko 3 irv the diviUcnd bfjcome 13) j

5 (the remaindoff after Hiibtra<jtii>g 7'J from 81 in tlw) divi-

dend).
As tho partd in the piwenthodoa are nxerely cx|)lanatory,

and not to be repeated, tho whole procoys woiidd be,

Firatpart, 4. 18 ; 0. 28 ; 2. -18; 0. 07; tJ. 79 ; 5.

. Second part, 8-. 12; 2. 19; 1. 32; 0. 45; 5. 53 ; 3,

Third pjtt-t, 8 ; 0. 12; 0. 21 ; 0. 30; 0. 35 ; 0.

The Fon-Kiinders in- this oisise being' cyphers^ arc omitted.

All this will be very easy to tho pupil who has prao
tised what has been rccomm^nd'ed [13, 23, and 65].
The chief exercise of the momoi'y will consist in rceol-

locting to add to the products of the diff.;rent parts of tho
divibor by thfe digit of tho quoti^nU under considoratiou,

v^hat is to bo carried from the preceding product, and
unity besides—when the preceding digit of the dividend
has been iacreasod by 10; then' to subtract the right

hand digit of this sum from the proper digit of the
' dividend (increased by 10 if u'eeossary)

QUESTIONS FOR THE I'U'PrL.

1. What is division .? [66].
2. What are the dividend, divisor, quotient, and re-

mainder ? [66]

.

3. What is the sign of division .' [68].
4. How are quantities under tho vinculum, or united

by the sign of multiplication, divided r [69]

.

5. What is the rule when the divisor does Dot exceed
12, nor the dividend 12 time* the divisor > [70].

6. Give the rule, and the reasons of its diflfei-ent

parts, when the divisor does not exceed 12, but the
dividend is more than 12 times the divisor ? [72 and 77].

7. How is division proved ? [79 and 95]

.

8. What are the rules when the dividend, divisor, or
both contain cyphers or decimals ? [80]

.

9. What is the rule, and what are the reasons Of its

different parts, when the divisor exceeds 12 } [89 and 93]

.
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of 48 from
be carried

; the right ^

icT»(i). 79
the 1, fW
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n tl»o divi-

cfilanatory,

)C,

. 79 ; 5.

5. 53; 3,
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the right

;it of tlie ,

10. What Is to be (.hno with the remalndor ' r72
utid 801

.

^

11. ilow is divLsiun proved by castiui; out the niuos ?

[95].

12. How may divis^ioti h^ abbreviated, when thci-o are
u^nmals r ["J6J.

la. How Is division performed, when the divisor in
u (.u»nipo;site number ? [97]

.

14. How is the division performed, when the divisor
IS but little luss^han a number wliich may bo expressed
by unity and cyphers r [\)S].

^
15. Ex.miplify a voiy biiof mode of performin.' divi-

sion, [uyj. °

TilE GliUATEST COMMON MEASURE OF NUMBERS.
laO.To tind the greatest common measure of two

quantities

—

RuLK.—Divide the larger by the smaller : then
the divisor by the remainder; next the precedin<^
divisor by the mnv remainder :—continue this procos?
until nothing remains, and the last divisor will be the
greatest common measure. If this be unity, the dven
numbers iin primo to nac/i other.

and 4'^>48"'
~^^^^^ *^^" greatest common measure of 3252

'•'•"^
'^)^^248(l

3252 '

99G^32r>2(3
'

2'J«8

204)990(3
792

204)204(1
204

. To") 204(3
180

~24)G0(2
48

12)24(2
24



102 OnCATE&T COMMON MEASURE.

U'

m
h''4

996, the first roniainder, becomes tho second divisor 264,

the second remainder, l)et.'>meH tho third divirior, &c. 12,

the last divisor, is the required greatest common measure. ^

101 llKAHOv o»THK RULK.—Dcforo we prove the correct-

ness of the rule, it will be necessary for tho pupil to be satis-

fied that *• if any quautity mcasurcH another, it will measure

liny multiple of that other ;" thu« if t) go into 80, 6 times, it

will evidently go into 9 times 80, 9 tiniea 6 times.

Also, that ''if a quantity measure two others, it will measure

their sum, and their difference." First, it will measure their

sum, for if go into 24, 4 times, and into 36, 6 times, it will evi-

dently go into 24-)-88, 4+6 times :—that is, if—=4, and -^

6.6"+6="*+^-

Secondly, if 6 goes into 86 oftencr tlian it goes It I • "1, it is

because of the difference between 36 and 24 ; for as the differ-

ence between the numbers of times it will jjo into them i»-

due to this difference, 6 must be contained in it some number

, . . 36 ^ , 24 . 38 24 / 86-24\
of times :—that is, since --=0, and ^=4>

Ij"
" 6 \°'—6—

/

ea6—4=2, a whole number [26]—or, tho difference between

the quantities is measured by 6, their measure.

This reasoning would bo found equally correct with any

other similar numbers.

102. Next ; to prove the rule from the given example,

it is necessary to prove that 12 is a comm&ti measure

;

and that it is the greatest common measure.

It is a common measure. Beginning at the end of the process,

we find that 12 measures 24, its multiple; and 48, because it is

a multiple of 24 ; and their sum, 24-|-48 (because it measures

each of them) or 60; and 180, because it is a multiple of 60;

and 180-J-24 (we have also just seen that it measures each of

these) or 204 ; and 204+60 or 264 ; and 792, because a multi-

ple of 264 ; and 792+204 or 996 ; and 2988, a multiple of 996

;

and 2988+264 or 3252 (one of the given numbers) and 8262+

996 or 4248 (the other given number). Therefore it measures

each of the given numbers, and ia their common measure.

103. It is also their greatesi couimor measure. If not, IH
some other be greater; then (Vadu uj r aow at tl ? op of the

process) measuring 4248 and •;>;:• (this is the supposition), it

measures their difference, 996; and 2988, because a multiple

of 996 ; and, because it measures 3252, and 2988, it measures

their difference, 264 ; and 792, because a multiple of 264 ;
and

the difference between 996 and 792 or 204 ; and the difference

between 264 and 204 or 60 ; and 180 because a multiple of 60

;

ar.f] thft difference between 204 and 180 or 24 : and 48. becau8«

a multiple of 24; and the difference between 60 and 48 or 12.

But pleasuring 12, it cannot be greater than 12.

II
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5ct with any

«i« *?T ^"^ '^ "^"'"^ ^"^ ''''«'^°' *'"^t any other coramon
tteauure of tho given numbers must bo less thou 12-aud con-

IS«*^- ^* k' ^^ '^ !•'!'' *'•'«'<''" common measure. As th«

104. We may hero remark, that the measure of two
or more quantities can sometimes be found by inspection •

,
Any quantity, the digit of whose lowest denomination

IS an even number, is divisible by 2 at least
Any number ending in 5 is divisible by 5 at least.

^
Any number ending in a cypher is divisible by 10 at

Any number which leaves nothing when the threes
are cast out of the sum of its digits, is divisible by 3 at
least; or leaves nothing when the nines are cast out of
the sum of its digits, is divisible by 9 at least.

EXERCISES.

1. What is the greatest common measure of 464320
and 18945 > Ans. 5.

-i^-io^^

2. Of 638296 and 33888 ? Ans 8
3. Of 18996 and 29932 ? Ans. 4
4. Of 260424 and 54423 ? Ans. 9.
5. Of 143168 and 2064888 ? Ans. 8.
6. Of 1141874 and 19823208 f Ans. 2.

105. To find the greatest common measure of more
than two numbers

—

RuLE.--Find the greatest common measure of two ofthem
;
then of this common measure and a third ; next

ot this last common measure and a fourth, &c The
last common measure found, will be the greatest common
measure of all the given numbers.

59of,Tnd GTST^''''*
*^^ ^®**®^' '^"'°'°'' meaaure of 679,

By the last rule we learn that 7 is the creatPHt onmmnr,

SrS °I'^^
""' ^'•'l

' "^ 5? the -ame^e that M^egreatest common measure of / aad 6734 (the remaining

TSei^d"^
142^'""^*^^ *^® greatest common measure of 936,
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The greatest common measure of 93G and 73G is 8, and

the common measure of 8 and 142 is 2 : therefore 2 Is the

groatet.it common measure of the given numbers.

lOB. Ukason of the Rule.—Ifc may be shown to be correct

in tlio san\e wtiy as the List; except that in proving tlie num-
l)er luiiu'l to be a common meaaure, we are to begin at the end

cf all the pi'occsscs, und go fhrough ail of them in succession ;

i.w\ in proving that it is the grentest common measure, we
ui-e to begin at tlie commencement of tiie first process, or that

U'ji'd to find tlie common measure of the two first numbers,
and proceed successively through all.

EXERCISES.

7. rind tliG greatest common measure of 29472>

175832, and 1074. Ans. 6

8. Of 648485, lOSlO, 3672835, and 473580. Ans. 5.

9. Of 16264, 14810,8600,75288, and 8472. Ans 8.

THE LEAST COMMON MULTIPLE OP NUMBERS.

107. To find the least common multiple of two quan-

titir.::—
Rule.—Divide their product by their greatest com-

mon mcasme. Or ; divide one of them by their greatest

common measure, and multiply the quotient by tli;^

other—the result of either method will be the rcquii-ed

least common multiple.

Example.—Find the least common multiple of 72 and 84

12 is their greatest common measure.

72

12
= G, and G X 84=504, the number sought.

108. Reason ok the Rule.—It is evident that if we mul-

tiply the given numbers together, their product will be a

multiple of each by the other [30]. It will be easy to find

tlie smallest part of this product, which will still be tlieir

common multiple.—Thus, to learn if, for example, its nine-

teenth part is such.

From what we have already seen [69], each of the fiictors

of any product divided by any number and multiplied by the

product of the other factors, is equal to the product of all the

factors diviutd <jy tiie HSiiric nuuiwer. lieuce, iid auu v:i wCifig

the ffiven numbers

—
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)f 72 and 84

7" X84 72— - (tie niaetewitli part of their product)--_X 84, or 72x
I*' 19

84 72 84 "9-
. Now if ^- and .? be -equivtvlent to integers, Ifx84 will be a

84
multiple of 84, jmd X72, will bo a multiple <^ 72 [29].;

«nd -^ -• f^X 84, and 72 X^ will each be the common

tiiultipleof 72 and 84 [30]. But unless 19 is a«ommon measure

of 72 and 84, -^ and _ cannot be both equivalent to integers.

Therefore the quantity by which we divide the product of the
given numbers, or one of them, before Tve multrply it by the
other to obtain a new, and less multiple of them, must be the
^junimou measure of both. And the multiple we obt-iiii will,
evidently, be the least, wiien tlie divisor we select is tli«
greatest quantity w<» f;an use for the purpose—that is, the
greatest common measure of the given numbers

It follows, that the least commoH multiple of two
Qumlbers, prime to each other, i3 their product.

EXERCISES.

1. Find the leaet common multiple of 7S and 93,
Ans. 2418.

2. Of 19,and 72. Ans. 1368.
3. Of464320 and 18945. Jrj.^. 175930S480.
4. Of 638296 and 338SS. Ans. 2703821856.
5. Of 18996 and 29932. Ans. 142147068.
6. Of 260424 ana 54423. Ans. 1574783928.

109. To find the least common multiple of three ©r
more numbers

—

Rule.—Find the least common multiple of two of
f-here

; then of this common multiple, and a third ; next
of this last common multiple and a fourth, &c. The
^ast common multiple found, will be the least eommoa
multiple sought.

Example.—Fini the least common multiple of 9. 3. and 27.
3 is the greatest common measure of 9 and 3 ; therefore

,j X 3, or 9 is the least common multiple of 9 and 3.

27
9 is the greatest common measure of 9 and 27 ; therefoM

X 9, or 27 is the required least common multiple.
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41.^^*!^^.'^^**^,^'' ''^ RuLE.—By the last raU it is •ridtenlwiat ZI 18 th« leftst eoaMnoa multiple of & aad 27. But since

a m«S'!ff %^\ ^H*''*
'^ a multiple of 9, must also bea multiple of S-; 27, therefore, is a multiple of each of thegiven number*, or theiir comnLm multiple.

It 18 likewise their least common multiple, beeause none
«iat IS smaller can be eommon, also, to both 9 and 27, sine*
tliey were found to. have 27 as their least common nmltiple.

IXERCISES*

Ms 13158**^ ^^' commoa multipte of 18, 17, and 43;

n* SJ ^^' '^^' ^^ ^d ^1- ^>^s. 126i>628.

?n J^/hl<?K^^ 21)472, and 58C2. ^/is, 293;7002688.
10. Of 5&7842, 1G819, 43W, and 247a.

n ^«,.,o. ^n5. 888115616808903a
11. Of 21636, 241816, 8GG9, 97528, and 1847.

^w. 152883555053.7452616.

5
QUESTIONS-.

^}' ?^^ ^ *^ gl*eatest caimnou nafca^iu-e (^two ouaft-
titles found.? [100].

^

2. What princifKle^aro necessary ta pro-ve the correct!-
aess of the rule

; and how Is it proved .? [101, &o.]

.

3. How IS the greatest coiamou measm-e of three, op
aiore q^uaatities found .? [105].

4. How fa the rule proved to>l)e eorrect .? [1061.
6. How do. we find the loast common, multiple of twoi

mmnbers that are composite } [107].
6. Ptave tlie rule to he correet [108].
7. How do we find tlie least common multiple of two

frime nuiabers .? [108.]
8. Haw \& the ha&t commoo rmittit^e of three oir

aiore aumbers found .? [109].
9. Prove the ;ule to be correct [110].

*
Jn/iiture It will be taken for granted that the p«pil

as to. be asked the reasons for each rulcy &o.



raU it is eriitenl
d 27. But since
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i of each of the

0, b«eause none
9 ami 27, sinca
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;8, 17, and 45.

293;7002688.

L156168089038C
47.

053.7452616.
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SECTION III.

REDUCTION AND THE COMPOUND RULES.

Ko^i^Ii^^P"
should now be made familiar with most ofthe tables giyen at the commencement of this treSiTe

REDUCTION.

ono
* r^f

"'**''? ^"''^^'' "' *^ ^^^^g« quantities from

Talue C" -^"v
*" '''^'^'' without \ltering the™

lr3' Jl^'? '"i*"
"^^^« extended sense, we ha?e often

tls and t^n'^^^r-'!^^
^^ ^'-^^^ '^''^Sed unltstto

LparaLrul if'^^
units &c.

;
but, considered as a^parate rule, It is restricted to applicate numbers and

^ 2. Keduction is either descending, or ascending T*

Llfltle^r'^l ''""l
'''' qutntitie73ngedirom a higher to a lower denomination; and reductumasmiding when from a lower to a higher.

Hedudion Descending.

hy^f^ou^^f^K'^' ^'^^''' ^^'"^ denomination
»>y tftat quantity which expresses the number of tlmnext lower contained in one of its units -and add t^the product that number of the next low^r denominf

Prl"d " r^ ^" '^' ^"^°*i*y *^ ^ rTduced
Proceed m the same way with the result : and eontinuftthe process until the required denominatiJn L obtaS
ExAMPLE.-Keduce M 16s. O'rf. to farthings.

^ s. d.

_20
" '* " •**

136 shillings =je6 „ 16.

1632 pence =;e6 „ 16 „ 0.
4

6529 farthings=£6 „ 16 „ 0|.
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REDUCTION.

12 me, ol i^- "f/
""-^t^^iiy^ equal ?o 13&

°

arc 24, and 1 J"o^ 1 r , '"V"' } '"•« '2- 4 times

«.frc?„rc^rayZ„;:,\?-^7,0«^ >, e,„„, to 20,,,

;

Blnllinffs . and anv n.imh^,. ^^ V ? -" *""^3 as many

<iaarte«; quarter to 28 tiL, rmanypou„l,rc '" ""^

EXERCISES,

many farthinojs in 23328 pence? Am,
1. How

93312.

2. How many shillings in ^2348 ? Ans. 6960
f S^"^

""^"-^ P^°^^ ^» ^38 105. .? ^,M 9240
4. How many pence in £58 135. ? A71S. 14076
.>. How many farthings in £5S 13s. ? Ans 66304

^^6. How many farthings in £69 13s. ejd.f Ans.

^'
u^Z ""-^"^ P^"''^ I" ^^^ 05. 9d. .? Ans. 15129.How
1864

How many pounds in 14 cwt., 3
ibnS.

10. How many grains in 3 K,., 5 oz , 12 dwt ifigrama ? Ans. 19984.
'

'
^^

8,

./l';«5

9.

Ans

many pounds in 16 cwt., 2 qrs.", 16 lb'. .?

qrs., 16 ft). ?
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'illings at the

11. How many grains in 7 Jb., 11 oz., 15 dwt. 14grains ? Ans. 46974,
'

^
^

175200^^'''' ""^"^ ^°"'' '"^ ^° (common) years ? Ans,

'

13. How many feet in 1 English mile? Ans. 5280.14. How many feet m 1 Irish mile ? Ans. 6720
lo. How many gallons in 65 tuns ? Ans. 1638o'
lb. How many minutes in 46 years, 21 days, 8 hours

2ir376.'
^"'' '"^^° ^''^ years'into'account) f Zl

r.JI^:
^:'''' /'"""^ '^""^'^ y^''^« ^'i 74 square Englishperches? ^^i... 2238-5 (2238 and one half).

^

es r'^t"6T5S^"^ "^'" " '
'

^^^^^" ^"'^^^ P^-^-

roods, r/p^S ^T;. 12663^
'^ ^"°"^^^' "'-'^ '

.mifes\p"Xn9S88r" '"" " ''' square English

1325376
""^ '"^°^ ''"^'° '"''^^^ '"^ '^^^ ^""^^^ ^^'^^

• ^'"•

22. How many quarts in 767 pecks ? Ans. 6136.
23. How many pottles in 797 pecks ? A71S. 3188.

Reduction Ascending.

ot Its units which IS required to make one of the nexthigher denomination—the remainder, if anv, will be ofthe denomination to be reduced. Proceed in the same

obWd."''^ '^' ^^°'"' ^^^"^^^ denomination is

ExAMPLE.-Reduce 85G347 farthings to pounds, &c
4)850347

12)214086'^

20217840";, 6|

892 ;, „ 6^=850347 fiirthings.

3 lS/s;t2 Std tt^2ar^'^''''-^^"?4-^

slillL%SLt^^AVJ^-« -' therefore, nothin| ifth:



i

no
REDUCTION.

any [Sec. f-WwT ch wfuThenChr '^ T ""^*«' ^^
in he result; and the quotient willLf ""'? ^^ shillings '

dividing the latter byH ves the n.?
'^^ °^ '^^"^"g^ •-

the tens of shillings, If hC'^lf-^li ^ ^""^^^"^ »nd
titj, as remainder. ^ ^""^ '" <**^e required quan-

6. Reasons of the TIttt.. ta •

farthings are equivalent to nn«*Z " ®\^**®°* *hat every 4
one shilling. &c^ ; Zdl^^ Xt^ i^flW*"?.

'""''y ^^ P«ncT to
farthings as often as nos^.^t > ^®?after taking away 4
farthings, what remainsSrtaWn? awf ^^'^^"8^ mus^bt
as possible from the pence! must befen^^^^^^^

P^"«« «' «ft«^

desL^n/^Tve^rotrT'^^'"^^^^^ --^-^^ -d
Example.—£20 17s 2^7 onnon

farthing8=je20
175. 2/r/.

farthings; and 20025

(fi'
farthing..

"^
f 4)20025

Reduction
j 12")500S|

( 20)4lf„2

r

Reduction
•(

5006

U)20025

I 12)5006i

^ -fiSO „ 17 „ 21

^0„1^,2.

Proof

£XCIICIS£S.

20025 farthings.

^^24. How many pence in 93312 farthings .. Ans.

26
' h2 "'^''^ P^"°^' ^^ ^960 shillings ? ^^, ^o4«

i^l^gf^r^P'""'^' ^'' i" 7675 halfpence .^ ^..,

28. How many ouncGs. nnd n-nr)4- - -

A71S. 272 oz., or 17 fc.
' '" ^^^ drams?
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19?^"^^ r^'li
hogsheads in 20658 gallons ? ^«,.

i27 hogsheads, 57 gallons.
34. How many days in 8760 hours ? Ans, 365.
35. How many Irish miles in 1834560 feet ? Am.

im'2?3^
"'^"^ English miles in 17297280 inches >

^f'n^'^Y '"'"'^y ,^°8^^'^ ""^«»' «^c. in 4147 yards ?-im. 2 miles, 2 furlongs, 34 perches.
^

as. How many Irish miles, &c. in 4247 yards ? Ans
i mde, 7 furlongs, 6 perches, 5 yards.

3i) How many English ells in 576 nails? Ans 28
wils, 4 qrs.

vnvtil" ?-^'^'T '"f^ ^"«"'^ ^«^^'^' ^'^^ i"^ 5097 square
^ /1 tt"**"- ^ ''^'^' ^ P®»'«^e«' 15 yards.

^

^ «; o "^ ""o7 ^'''!' ^^'^'' ^«- ^^ 5097 square yards ?^/i5. 2 roods, 24 perches, 1 yard.

• t^" P°^ "^^"^ ^"^^^ ^^e^ &c., in 1674674 cubicinches ? Ans. 969 feet, 242 inches.
43. How many yards in 767 Flemish ells .? Ans675 yards, 1 quarter.

44. How many French ells in 576 English ? Ans 480

of toid^t'^"'!.^"'
]^'.''-^ '^' "^^^ °^^"« of a pound

S Vl^ ^^'^^'''g'
*

-^^^^. 44856 farthings.

to whJ • *^r' ?^ "^ """^ ¥' ^'^" ^«^i"^^t<^d as equalto what, m turning a winch, would raise 256 ft,; in

CSfc 4«i' ? r^""^/ ^^"' ''^ »>' and in^o^"

K" &-• ^? W'" "/'^-^ How many hundreds,

47. How many lines in the sum of 900 feet, tho
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I

Droaxlth 22 feet the ciicunifcreiice, and 72 feet thoheight of many of its columns? .1^.207930
,

4b. How many square feet in 760 Eno-li.sh acres thn

Jn ^r 4"l7
'"^'•'"^ P'-^t"' P"«"''^' atVlSilg

rt. L ^''\?';'''" ''"" "' '*'"''™'>'> "»«' lying in f' pit

3600f o'Vl''
™PP'»te<' " h^ing been burned, weighsdSOOOO lb. (some say much more)

; how manv loks &,>m this quantity f Am. 160 tons, 14 cwt ,7qJ ,

4'
ft

'

QUESTIONS FOR THE PUPIL.

1. What is reduction ? [1].

in<f;ny^^*
^•^'' difference between reduction descend^mg and reduction ascending ? [2]

3. What is the rule for I'eduction descending ? [314. What IS the rule for reduction ascending" rsi
o. How IS reduction proved ? [7].

Questions founded on tJiA Talk page 3, ^c.

to pou^Ss';rc.^r°^'
''^"^^^ *° ^"^^^^SS, and farthings

toJs, &ci
^'^ *°°' ''^'''"^ *° '^'^^''' ^^°^ ^^^"^^'^ to

8. How are Troy pounds reduced to graius,grams to Troy pounds, &c. ? ^ '

weLt^'ir. P'''''?'
''^^r^ *" S''^i»« (apothecarieweight;, and grams to pounds, &c. r

10 How are Flemish, English, or French ells, re-duce^to inches
; or inches to Flemish, English, orK

^^11. How are yards reduced to ells, or ells to yards,

12. How are Irish or English miles reduced to linesor lines to Irish or English miles, -&c. ?
'

^
13. How are Irish or English square miles rpdnned
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450 feet its

'2 feet tho

6.

acres, tho

Nan-King,
'5600.

I
in a pit

led, weighs
' tons, &c.,

jr., 4 ft).

14. How ar?- cubic feet reduced to cubic inches, or
cubic inches to cubic feet, &,c. ?

15. How are tuns reduced to naggins, or uaggins to
tmiH, &c. ?

16. How are buttf* reduced to gallons, or gallons to

butts, &.C. }

17. How arc lasts (dry measure) reduced to pints,

and pints to lasts, &c. ?

18. How are years reduced to thirds, or thirds to
years, &c. }

19. How arc degiecs (of the circle) reduced to thirds,

or thirds to degrees, &c. ?

I descend-

:? [3]
? [5j.

farthings

Irams to

ius,

ihecarie

ells, re-

: French

9 yards,

to lines,

reduced

English

THE COMrOUiND RULES.

8. The Compound llulos, are those which relate to
applicate numbers of more than one denomination.

If the tables of money, weights, and measures, were
constructed according to ihe decimal system, only the
rules for Simpb Addition, &c., would be required.

This would bo a considiv able advantage, and greatly
tend to simplify mcircanlilo transactions.—If 10 far-

things woi-e one penny, 10 psnce one shilling, and 10
shillings one pound, tho addition, for example, of £1
Qs. S^d. to £() 8.V. (]^d. (a point being used to separate

a pound, then the " unit of comparison," from its parts,

and O'OOo to express -} or 5 tenths of a penny), would
be as follows

—

£
1-983

G-865

Sum, 8-848

Tho addition mljj^^t be performed by the ordinary
rales, and the sum read off as follows—" eight pounds,
eight shillings, four pence, and eight farthings." But
even with the present arrangement of money, weights,
and measures, the rules already given for addition, sub-

traction, &c., might easily have been made to include
the addition, subtraction, &c., of applicate numbers
consisting of more than one denomination ; since the
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a''^.t; 'L':!'.''
«'"•!"" »" "-P-nd r.I«» are pre*

r'OMPO'JND ADDITION.

ties'of'Z sTm.
®;" '^''•™ ^'"= '"''^^»''» »» that qaanti.

units of pence tons nf „!„ ^ > '^°'' ""^'a"™. undef

U. Bi-aw a sepaiating liuo under the' addends.

which makes one of tlTlZ I
• V

''"'" denomination

iatter and set down t^ remai"£"'i;'"^ '°^.*^ '"^^

column which produced [fc Tf • ' •''''^' '^"^"^ *^«

* s. d.

52 17 33)

60 14 2^
)

166 17 ^
thiigs-UsTt: e\Sv2fc^^^^V^^^^^ - -^^« « fnr-
tion, or that of pence to bfpi -T ^'^.^^^ "«*<^ denomina.
arj)ne haJf-penn^^To 'be sot do^;^ 'r'^

*^"."^
l^^ P^^^^"^'

mnd 2 aye 3.^nd 6 aJ>^ -
^' ^ P®"^^ (^ he carri«.n

' ^ ^ ^' "' ^^"^ "^ ^'•^ 12 pence:-equarto"oni
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i are pre*

to boar
' one de-
tlio next

t quanti*

he samo
£5, under
ce, units

le same
•onco to

le num-
ie next
or each
lination

to the

ler the

ination

in the

5 far-

mina«
escnt,

Tied)

o one

of the next (lon.a.unution, or that of Hhillincs, to be carriedund no i.onco to bo net dovvu; ^ve th-rcroro put a ci ^^^orin ho I.CM.CO pJace of the sun,. 1 «lnllinL/(tWcSed
)mid 14 U.X. 5. and o are 2.), at,.] 17 a.o ^;7^1 1 i„'s Juui

'^vh!^ 1,^V^ ;Iev.ou,inatio„, or tl.at of p'n^L, ^
M4 Vlnwn 1

,^'" FOM'Utor thut of .liillin.H to beM t, doui
. 1 jjound and ar.? 7. and 7 are U, auj *> uiv'-.pounds oqurd to G nuits of pounds, t<, be s.t ^r a it.i, of poundH to b. carrio.l : / t... and (i are 7 a dV vM und 5 aro 10 ten.s of pounds, ro bo .et down

M. This rule, and the reuson.s of it, are the «anie as
tho..e already given [See. II. 7 and 9].' It is evident vnot «a necessary to piat a cypher whore there is noroniaindor, as lu Siniph^ Addition.

li^. Whoa the addfu.ls aro very numerous, we may

'^"r^ri'^'Vr'' ^'' '"'^'^''''^ line,s, and, adding

ExAMVLi;:

X ."?. d.
—

57 14 o
1

:'.2 1() 4
J

^ .s\ d.
JU n i == 151 11)8 14 1

M2 5 i>> £
U

rf.

47 <) 4^ ^-=40-1 10.

;i2 17 o
f)G 8 1)

27 4 2
' = 253 11

A2 4 4
37 8 2

13. Or m adding each column, we may put down
'<i dot as often as we come to a quantity which is at
least equal to^ that number of tlie denom'ination added
which IS required to make one of the next—carrying
forward what is above this number, if anything, and
putting the last remainder, or-when there is nothing
lelt at the end—a cypher under the column :—we carry
.0 the next column one for every dot. Using the same
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iL s. rf.

C>7 u <>
•^

32 1() 4
11) 17 a
8 14 2

32 5 •a

47 •(» 4
32 17 2
no •3 •l>

27 4 2
52 4 4
37 8 2

404 11 10

2 pjioe nnd 4 aro G, and 2 are 8, and 9 avo 17 pence -
«qual to 1 shilling and 5 pcnco : wc put down a dot and cun-y
o. 5 and 2 arc /, and 4 aro U. and 9 are 20 pence—er/uai

^ 1 bhilling and 8 pence; we put down a dot and curry 8.
« and 2 are 10 and are 10 pence—equiil to 1 ahillina; und
4 pence

;
we |)ut down a dot and cany 4. 4 and 4 oi-e 8 and

2 are 10—which, beinjr less than 1 shilling, wo set down
under the colunm of pence, to which it belonga, &o. We find
on adding them up, that there aro three dots; wo thereforo
caiTV 6 to the column of shillings. 3 shillings and 8 are 11,
and 4 are L), and 4 are 19, and 3 aro 22 shillings—equal to
I pound and 2 shillings; Ave put down a dot and carry 1.
1 and 1( arc 18, &e. *'

Care is ncces.sai-y, lent the dots, not being distinetk marked,
may be consiikred as either too few, op too many This
niethod, though now but little used, seems a convenient one.

14. Or, lastly, set down the sums of the farthinfr.s,
shillings, &c., under their respective columns

; divida
the farthings by 4, put the quotient under the sura of the
pence, and the remainder, if any, in a place set apart
tor It in the sum—under the column of farthings ; add
together the quotient obtained from the farthings and
the sum of the pence, and placing the amount' under
the pence, divide it by 12

;
put the quotient under the

sum of the shillings, and the remainder, if any, in a
place allotted to it in the sum—under the cohiran of
pence

;
add the last quotient and the sum of the shil-

lings, and putting under them their sum, divide tho
^.tter by 20^ set do^vn the quotient under the sum of
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tJ'^P^nnlv.:,.lp:ut!.oroM,:,iMl>r,}r;K,v h (1, • s.m

JC 1. >!.

47 \)

302 4 llf
51 10 2?
97 4

541 13
' 475 4'

11 Hf
72 19

82
4

i'^

J051

4
47 13 nirthings

80 50

1055 OI

under tho « 11 .tHfin^/oT '^; ''T ^''' ^'' ''' ^^^^'^

quotient fron. the shiinLranV 10^ '^V']''

found to KTg55 G.. 2]?/.
" "^ '^' ad,icnd« is, tlicrefore,

15. Tn proving the compound rules, xro can ffenerillv

[siri^y::
/^^ -^^-^--^ -^^ the .•s .2
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£ s. d.

70 4 G
57 9 9
49 10 8

183 4 11

£> A. tl

674 14 7
45(5 17 8
67G 19 8
627 4 2

COMPOUND ADDITION.

KXKRCISES FOn THE PUPII^

Money.

L s.

68 14
09 15

72 14

(I.

7

8

£ s. d.

707 15 6
472 14
607 10 7
423 3 10

£ s. d.

75 14 7
07 15 9
70 19 10

£
607
470
647
627

(7)
*.

14
10

17

14

d.

7

(4)
£ s. d.

84 3 2
90 4 Oi
41

£
327
601
864
121

(8)
s,

8
o

d.

84

£
4507
770
70
61

44

(^0
s.

14

15

17

6

d.

6t
t

9
10

(13)
£ s. d.

9707 04
7049 11 2i
4767 10 lOj
104 1 1

92 7 24

£

677
6707
3097
6034

(17)
s.

14
1

2

14

; (10)
£ a. a
70 14 7

607 13

67 15 7
4 2
3 4

d. £
71 6674

4767
1545

74 3246
01 4766

(14)
£ s. d.

0707 11 04
7070 10 94
6948 17 U
6780 7

0*

0325 8 24

(IS)

s.

10
17

19

17

10

£
3707
4678
707
10

3

(11)
.<f.

13
14
12
11

4

d.

n
10

9

6

11

(15)
£ s. d.

6764 17 6|
7457 10 6
6743 18 04

67 6 Oi
432 5 9~

d. £
n 5074
Oj 4707
7i 78
6

61 6044

(19)

£
6074
4707
3400
6984
8702

(12)
s.

17

10

17
o
«<

9

d
6i

Hi
101

24
9

(10)
.£ ;v. <z.

034 7 114
65 7 7
7 12 lOi

6678 18 8
439

s. d. £
1 04 4767

11 lOf 743
18 lU 7674
19 104 7
4 1 760

(20)
s.

14

13

14

13

6

d.

7i
74

6i
34
4



s. d.

3 2
4 Oi

6

2 lU^

I) H

(21)
£ s. d.

674 n 11^
507 14 10|
476 4 11
347 15 0^
476 13 94

(26)
* s. d.

C70 4 7i
7 7 6

,732 19 04
607 9

A

761 2 6

I

CUMPOL'ND ADDITIO^f.

(22)
^ *. d.

476 14
676 15
76 17

576 11

463 14

7

«.?

74
8

94

(20)
£ .<f. rf,

549 4 6i
7 19 94'

16 64
734 19 9i
Gm 14 44

(23)
£ s. d.

674 13 3 A

45 15 74
476 4 0^
677 16 04
578 6 3^

(27)
* s. d.

3
5

11 11

5 24

876

50
123
12

119

£ S. d.
074 17 6A
123 12 2
507 7A
679 18 9|
476 6 C4

(28)
£ «. f/

219 6
32 11 8,?

04
127 8 2
29 6 6k

0)
?, rf.

i 7.i

3 74
i 6i

(29)
cwt. qrs. It)

76 3 14
37 2 15
14 I 11

oO 3 11
-^7 1 lij

128 12

(S3)

37
47

o

1

10 CTrt. org
60 3
67 1

58 2

17

27

(34)
cwt. qva. }i) c^^t ^^.^
76
50
47
81

1

3

2
o

19
13

17

14

88
59

67

2
2

th . ^
""^ (36)

JT> CTv t. qr.s. ib cwt. qra.
4^6 8 15 667 ^o
704 17 4 1

3 14 07 8
^ 1 18 767 I

1/

20

15

.
^^"^

(38) r30^

JI } ]2 4^0 1 24i 447 1 7

567 8 13 767
5/6 I 507
341 2 11 973

10 407 1

15 563 1

12 428

7i
G
Oi

lb

14
17

26

lb

19

20
2
n

10 cwt. qrs. lb
'' 14 12

8 4
6

7

12
7

15

3

14



lb

7

5

9

COMPOUND ADDITION.

Troy Weight.

(42)

lb

57

m
74
12

oz. tlwfc. grs. lb oz. dwt. gra

? 5 2 S 9 7

8 7
G
6

iil 11 18

(44)
oz. dwt. gra. lb
9
9
8
6
3

12
11

10
5
5

14 87 3
11 11
6
3 44 12
4 G7 8

(45)
oz. dwt.

7

12
16

10

9

7

4

grs.

12

3

14

13

10

lb

88
80

lb

57

4S
22
11

(43)
oz. dwt. erg.
7 9

*'8

9 8 (J

8 7 ;')

(46)
oz. dwt. ffrs

10 14 11

11

99

8
10

i

13

10
8
6

14

. (47)
yds. qrs. nla.
99 3 1

47 1 3
76 3 2

224 ^2

Cloth Measure.

(48)
•

yds. qrg. nls.
176 3 3
47 2
7 3 3

,
(40) (50)

yds. qv3. nls. yd.?, qrs. nls.
o^ 3 2 2 1

'' y 5 3 2'2 3

(53)
(61) (5-?)

yds. qrs. nls. yds. qrs. nls. yd. '^rV. nls.667
476
72 3
6 2

3

1

173
148
92

1

o

3
1

2

157
143

54
1

1

2
2
3

. (54)
yds. qrs. nls.
156 1 1

176 3 1

64 1

673 2 3

is.

80

87
41

407

(55) (56
hhds. gls. ts. hh(
3 9 89 8

39 7 8Q 40 73 I

27 44 2
1 26 64 2

JFme Measure.

8
4

66
7

17

ts.

76
C7

6
602

hhds.
to'-'-

4

44
oG
4

21



(43)

dwt. grg.

9 8
8 (5

' 7 6

id)

dwt. p;r3

H 11
11 10
9 8
7 6

13 14

(50)
i. qrs. nis.

2 1

3 2
3

(5i)

—
qrs. ]His.

1 1

3 1

1
o 3

7)

ds.

4
> 4i
I oG
>

4
) o-

r
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(58) (59)

99
88
77

359

120

9
8
7

66
67
49

60
G

6

90
76

1

1

2

ms.
60
67
68

265 116 2 42
'^—

•

(90)

yrs. ds. . lira.

69 127 7

120 9
76 121 11
6 47 3
« 9 11

nis.

60
44
44
41
17

61. What IS the sum of the following :—three hun-dred and mnety-six pounds four shiliingslnd two pencefive hundred and seventy-three pounds and frur^pencehalfpenny; twenty-two pounds and three halfpencefour thousand and five pounds six shillings and threefarthings.? Ans. £4996 IO5 S^d
62 A owes to B £567 16.. 7U : to C £47 16* •

ia the entire ? Ani'ihTtfsV''- ' """' ""''•

butter :—47 cwt., 2,2 qrs., 7 !b ; 38 cwt., 3

ta.j>^,tcJ^'-r:r;!r:v^rfo'7'r«3^r':oV°^

Ifu 7'-' i'l^' '^ *• ^'"'^ ™»»'' tas'helirf -cd ia«11 ? Am. 33 cwt. , 2 qis. , 3 ib.
^" lu m

66 A sUversmith has 7 fc, 8 oz., 16 dwt • 9 ib 7

yards, 1 nad. fiow mucl has he sold in all ? An^' 35?yards, 3 quarters, 2 nails.
"^^^



122 roMi-oT-NP APDifrax.

H9. A man has thr.'o forms, (ho first contains 120
acres, 2 roods, 7 perches; the second, 150 acres, .'}

acres. How much
res, 1 rood, 27

roods, 20 perches ; and the third, 200
land does ho posHoss in all ? Ans. 471
perches.

70. A servant has had three masters ; with the first
he lived 2 years and i) months; with the second, 7
years and 6 months

; and with the 'third, 4 years and
months. What was tlin servant's age on leaving his
last master, supposing he was 20 years old on going
to the first, and that iie went directly from one to the
other ? Ans. 34 years and 6 monthh.

71
.
How many days from the 3rd of March to the

23rd of Juno r An:^. 112 days.

72. Add together 7 tons, "the wei-^t which a piece
of fir 2 inches in diameter is capabh; of supporting ; 3
tons, what a piece of iron one-tlurd of an inch in
diameter will; bear

; and 1000 lb, which will be sustained
by a hempen rope of tlie saiuo inid. Ans. 10 tons, 8
cwt., 3 quarters, 20 lb.

73. Add lot^-othtT \h' following :--2r/., about the
value of the Komau Hosterfins

; 7-!./., that of the dena-
rius

; Urf.,a Gnx'k obolus; (v/., a drachma; £3 15s
a mina

; £225, a talent ; 1 . 7./., the Jewish shekel ; and
£342 3.?. 9d., the Jewish talent. Ans. Moll 2s.

74. Add together 2 dwt. 16 grains, the Greek drachma;
1 R), 1 oz., 10 dwt., the mina ; 67 lb, 7 oz., 5 dwt., the
talent. Ans. 6R tl>, s o^., 17 dwt., Ih '.rrams.

QiTjj;p7ioNs roTi THr, r'T-rrr..

1. What is the dilFerence iiotweou the simple and
compound rules r [8] .

2. Might the simple rules have been constructed so
as to answer also for applicate numbers of diflferent

denominations ? [8] .

3. What ia the rule for compound addition ? [9].
4. Howls compound addition proved ? [15].
5. How are we to act when the addends are nurao^

ous ? [12, &C.J
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COMPOUx\D SUBTRACTION.

unci.^r L^^'Vl' ^'^'''\^^'' ^^'g't« of the subtrahend

firfhL'^, nf f°.f-^'
^denomination in the minuond-tarthmgs under farthings, units of pence under units ofpence, tens of pence under tens of pence, &c'

11. JJraw a separating line.

fronf tha" wS '"''' denomination of the subtrahend

be^nJing Jtfthe W^^^^
'^ '' ^ *^^ ---^-

add to It one of the next higl r_considered as anTqu

t

valent number of the denomination to be increased •

"iit"f
7P"\^^^^

'', ^« -^^^^^ *o the Txt del'

V. If there is a remainder after Pubtractin^ in"denomma ion of the subtrahend from t rcoSond'
KecUt*'^

"''"^"'' ^^"^ ' ""^^-- ''^ eoirrSct

JI. If in any denoniina 'on there is no remainder

17. ExAMPLE.-Subtract £56 13^. 4|c/., from £96 7.. 6ld

'ii il ^^' minuend.
^013 41 subtrahend.

39 14 li, difference.

and 14 remain

— XX """*'=" """1 <) oui ( Dor-
'' or 20_shimng8) 13 shilfings

'tG cvt CiOvvrl

fcr«--^cjST;frS;
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but 6 from 15, and 9 remain : we put 9 under ihts ««?f. «*•

SnTo^'th ^,,*--f^,p°-^«
from s''zii:roV^:cioJi

* «. rf.

From 1098 12 6
Take 484 15 8

663 16 10

EXERCISK8.

£ 8. d.

767 14 8
486 13 9

£> s. d.

76 15 6
14 6

* *. d.

47 16 7
39 17 4

(5)
£> s. d,

97 14 6
6 15 7

^ £> s. d.
From 98 14 2'
Take 77 15 8

JC s. d.

47 14 6
88 19 9

£ s.

97 16
88 17

d.

6

7

* *. d.

147 14 4
120 10 8

(10)
£> 8. d.

660 15 6
477 17 7

£ 8. d.
Prom 99 13 8
Take 47 16 7

(12)
JB s. d.

767 14 6i
476 6 74

(13)
* ». rf.

891 14 14
677 15 61

« (14)
£ 8. d.
676 13 7|
467 14 9i

^ (16)
£ 8. d.

Prom 667 11 6|
Take 479 10 lOi

(18)
*- «. <?.

971 0^
7

(17)
* *. d.

437 15
11 U

(18)
£ 8. d.

478 10
47 11 Ok

(19)
cwt. qrs. R)

From 200 2 26
Take 99 8 16

100 8 11

Avoirdupoiie Weight

(20)
cwt. qrs. R)

276 2 15
27 2 7

(21) (22)
cwt. qrs. lb cwt. qrs. l^
9664 2 25 654
9074 27 476 8 6
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(10)
2 s. d.

15 6
7 17 7

(23)

lb oz. dwt. gr.
t'rom 564 9 19 4
/'ako 97 16 15

Tioy Weight.

(24)

tr> oz. dwt. gr.

940 10
17 23

(24)

ib oz. dwt. gr.

917 14 9
798 18 17

467 9 2 13

Wine Measure.

^
(26) (27) (28) (29)

ts hhds. gls. is. hhds. gig. ts. Lhds. gla. U. hhds. gis.

tT II 2 15 ^^ 27 304 54 66 1Take 29 2 26 3 42 100 3 61 -27 2 25

2 62

Time.

(30) (31) (32)
yrs. d8. hs. ms. yrs. ds. hs. ms. yrs. ds. hs. ins.

From 767 131 6 30 476 14 14 16 667 128 14 12
Take 476 110 14 14 IGO 16 13 17 m 15

291 20 16 \(S

33. A shopkeeper bounrht a piece of cloth containing
42 yards for £22 lOs., of wliich he sells 27 yards for
X15 155.

;
how many yards has he left, and what have

they cost hira .? Ans. 15 yards; and they cost him
abo 15*.

no^i'
^^"^eyc^a^^* ^0"glit 234 tons, 17 cwt., 1 quarter,

23 lb, and sold 147 tons, IS cwt., 2 quarters, 24 lb
; how

much remamed unsold .? Ans. 8G tons, 18 cwt., 2 qrs.
<iJ It).

35. If from a piece of cloth containing; 496 yards, 3
quarters, and 3 nails, I cut 247 yards, 2 quarters, 2 nails,
what IS the length of the remainder .- Ans. 249 yards
1 quarter, 1 nail.

*'
'

'

36 A field contains 769 acres, 3 roods, and 20 porches,
ot which 576 acres, 2 roods, 23 perches are tilled ; how
much remams untilled } Ans. 193 acres, 37 perches.

37 I owed my friend a bill of £76 16s. Ud., out of
which i paid £b^ Us. IQ^d.

; how much remained due >

Am. £\0 ms. lO^ff.

a
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38. A moi-chunt bought GOO salt ox lacks, wci;rhinr,
661 cwfc.,2 ft; of which ho sold 250 hides wei|hb^
239 cwt, 3 qrs. 25 lb. How many hidos had ho^left^

lOf?' '\ "'f
«'^^°<^ '»^« 209 casks of butter, weidiin-.

400 cvvt. 2 qrs., 14 tb ; and ships off 173 casks"

i.« \ c^ 1 ,
' -^.^'^-i -^^ It), liow many casks has

lio left; and what is their weight.? Ans! 3(y casksweighmg^l86 cwt., 3 cp., I.5 Jb.
'

40. What is the difference between 47 English milesho length of the Claudia, a Ilomnn aqueducf and OoJ
feet, the length of that across the l)ee and Vale ofLlango len r Ans 247160 feet, or 46 miles, 4280 foet.

wJrbh nf H •'
1

' '\'^^'"«'^«° ^Qtwo3u USO feet, thewidth of the single arch of a wooden brid,ce erected at
fet Ictersburg, and that over the Schuylkill, at PUla-
delphia, 113 yards and 1 foot in span .^ ^1.,,: 640 feet

QUESTIONS rOR THK PUPIL.
1. What is the rule for compound subtrnction > [161J. How IS compound subtnction proved ? [19].

COMPOUND MULTirLlCATION.

^anl^:^^tnb^-^' '' ''''''^^' niulti^^^atmn;

21. When tlie multiplier does not exceed 12—
lXurK_l. Place the multiplier to the r'Vht handside ot the multiplicand, and beneath it.

'^

II. 1 ut a separating line under both.

III. Multiply"^;^^^
multiplicandby the multipher, beginning at the right hand sidfIV. l<or every time the number required to'mak"one of the next denomination is contained in ny llduct of the multiplier and a denomination of the mu tl

remamder (if there is any, after subtractino- th'^ numberequivalent to ^hat is earned) under th. denomirtion



hand

COMPOUND MULTIPLICATION. ]27

to which it belongs
; but should there b. no ro.nuinderout a cypher in that dGuomination of tho product

'

22. E.VAMi.Li:.--Multiply £G2 17.v. 10./. by G.
* s. d.

G2 17 10, multipllciind,
G, multiplier.

'^'7 7 0, product.

.huv *'Tr'.--^^ P^"°° '^^^ ^^ pence; those arc equil to >^Umf^ (5 imes 12 pence) to be carried, n d nX ce te set down m the product-we therefore write a cyplor

ana the 5 to be earned are 47 8hillin.^8_vve nut rh.wn 7 I'nthe units' p ace of shillings, and cany 4 renryZlIinJ
nf«S ^ ^ 'f '\""^"S^> ^^-^ ^ (*«^^ of shilling.

), andisof shilhn-s) to be carried, are 10 (tens of Ihi Hn^s/or -->

pounds (5 times 2 tens of shillings) to be car-ied andnothmg, (noten of shillings) to be set-down. G tim^s S^^^^^^are 12, and 5 to be carried are 17pounds-or 1 (ten nouSto bo carried, and 7 (units of pounds) to be seriwn

compound multiplication, tho value of tho „uIth.?Lr'
"'

by the multiplier, and then reducing the quotient
°

ExAMPLi:.- MultiplyM 3s. 8d, by 7.

•^ *• ^?- Proof:^38 29 5 8

7 20

29 5 8, product, 585
12

7)7028, product reduced.

12)1004

20)83 8

quotient reduced O 8=niulfinlicand.
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prfc;Llstrn%'iX^ peVn"l!inr"'^
if. therefore, the

fihould bo equal to tf/o ifuffp'tuld '
''' ''''°*'' ^"''' '' *1»«

^29 5*.8rf.
"^'^ supposed to be able as yet to divide

1.
•>

£
70
97
77
90
77

117
428
.072

9. 428
10. 072
11. 770

3.

4.

o.

it.

<

.

8.

EXERCISES.

H 7iX 2= 163
13 Oix 3= 293
10 74X 4= 310
11 7ix 6= 482
14 04 X 0= 400
1-^ Six 7=1G.S3
12 7ix 8=3429
10 X 9=5155
17 3 X10=1288
14 4 XI 1=7399
15 6 X 12=9321

*.

9

2
18

7

13

1

8
12
17

8.

7i.
f).

li.

U.
Oi
0.

0.

6.

8.

0.

5id.

12. 71bat5.s.2.J,^.. ,^, win costal io.s. 3i./o 9 van . at lO.v. Hj^. ^f., ^m cost £4 18. 5i„
' £'

t
£?o ^^',^^'^- ^. will cost £7 it ?c/"i J. I- ID at £1 08. 4d. #-, will cost £U

po.site ninlhor'-l:!
""^'^"" ^"^^^^« ^^> ^^^ i« a com-

KuLc.-3Iultiply successively by its factors

KxAJiPLR ].-Multiply £47 13.. 4cZ. by 56.
°C

>".
'

d.

47 13 4

50=7x8 ! £ . rf
cod 13 4=47 13 4x7.

o

2669 6 8=47 13 4x7x8, or 56.
E.KAMPLE 2.—Multiply 14s. 2d. by 100.

s. d.

14 2

100=10x10 ^ , ^
^7 1^8=14 2x10.

^7016 8«14 2x10x10, or 100=



X

5fore, the
t of this

lion by 7,
to (liTide

». Sd.

a com-

COMPOUND MULnPMCATIO>.

FxAMPLE 3.—Multiply £S 25. 4d. hj 700.
£ s. d.

8 2 4
10

£.

129

81 3 4
10

=8

811 13 4 =8
7

'2

d.

4x10.

2 4x10x10, or 100.

5G81 13 4=8 2 4x10x10x7, or 700.
The reason of this rule 1ms been nlrendy given [Sec. II. 60].

nunfbc^^-'"
*^'^ multiplier is tho sum of composite

Rule.—Multiply by each, and add the ro;uIts.

Example.—Multiply £3 Us. M. by 430. .

£> s. d.

3 14 6
10

c-e d. s. d.
27 5 ^0 x3=lll 15 oVor 3 14 6x30.

372 10 0x4=H_90 0, or 3 14 6x400.

1601 15 0, or 3 14 6x430.

rJi" uTT Tu*^'® """^H
'^ *••« s'^'^'^ as that already given[Sec. II 62 . The sum of the products of the multiplicand b?the parts ot the multiplier, being equal to the product of themultiplicand by the whole multiplier

piouuct oi in©

£
16. 8
17 4

6
2
3
2
3

a,

7
16
14
17

16
3

4
9

EXERCISES.

<^- £ 8. d.
fi X 18= 60 15 0.

7 X 20= 96 11 8.

6iX 22=125 19 11.
6 X 86=103 10 0.

66=214
64=139
81=261 11
100= 46 13

7 X
6 X
7 X

8
4

18
19
20
21,

22
23,

24. ^

9a' -S ^"n"^^
** ^*- ^^'^^ ^' ^^" cost £iQ 17

97" 9?o ^^^°^ *"*
P*-^'*''-

"y"' '«^^" cost 466 13
^/. J4U Kallons at 6s. M. aff. Tvip ««« qa a
28. at>0 yards at l&s, 4d. W, will cost 240

4
16 4 X 1000=816 13

X

8.

0.

3.

4.

4

a.

4.
n.

0.
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27 It' till! inultipluT is not ;i composite nuiribor—
Hulk.—Multiply .suucoH.sivoly by tho liictora of tlio

iifuirest composite, uud aJil to or subtniet from tlie pro-
duct^o many tim(>M tlio multiplicand as the asaumed
3ompoHite number is k-,s.s, or greater than the giv^n
multiplier.

^

ExAwri.K 1 —Multiply j:c-2 liiv. M. ),v 70.
iC s. (I.

02 12 <;

8
70=8 X0+1

5U1

9
/'

J.

45UI) 0=:02 12 C.xSxU, 01- 72.
i^5U^O^=02 12 0x4.

47oU 10~U=G2 12 0x8x9+4, or 70.

Kx.UMi'jj.; 2.— JMiihijily £12 [)s. -Ul. l.> 27.
' .e s. d.

42 3 4
4

27=4x7-1
IGS 13 4

/

£
1180 13 4=42
42 3 4=42

s.
•>

I)

»>

i>

d.

4x4x7, or 28.

4x1.

1138 10 0=42 3 4x4x7-1, or 27.

EXERCI.'lES.

-^^ *• d. £ s d
29. 12 2 4 X 83= 1005 13 sl
80. 10 Oixl4G= 2193 3 Oi
.^1. 122 5 X102= 124G9 10 0.
32. 963 0JX999-962040 2 Sj.

28. When the multiplier is large, we may often con-
veniently proceed as follows—
Rule —Write once, ten times, &c., the multiplicand,

and, multiplying these respectively by the units, tens
«o., ot the multiplier, add the reiBults.
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of tho

lie pro-

sauined

u.

givcu

I cou-

icand,

tens

13]

'^AAMPi.E. -Multiply X47 Ids, 2/. bv 5783
6783«r) X 10004-7 X 100+8 x'l04-3 x 1.

tJnits Of tho multiplicand, 17'lo'2x:5«= 143 8 fl

10

Tons of tho multiplicand. 478 1 8x8= 3824 13 4
10

Hundred! of the iaultij.lica.id. 4780 10~8 X 7«a 33405 16 8

rhousandi of the multiplicand. 47808 8x5 = 23904113 4
Product of multipli<^Rnd and ninltiplior=: 270475 H 10.'

£ s.

33. 7G 14
34. 974 11
36. 780 17
36. 73 17
37. 42 7

nxEiiciaKy,

X
5)2= 7067 18

70 = 74077 10

d.

4
2

4 X !)2 = 7l"8;i9 H
"A X 122= 9013 10 u

na -^ 1,
^-iXi^S^ 0805 11 IQi,

88.
/ gallons at £0 13 4 4P^ wilf cost £60 1389. 92 gallons at 14 2 #-, will cost 66 3

d.

8.

8.

8.

3.

40. Wljat is the difference between the price of 74Sounces of gold at £'3 17.. lO^rf. per oz. Troy and that

2L701 S^^r'""'
'' ^^^^^^' ^''^''- p-

-
' i-

41 In the time of King John (money being then morova uable than at present) the price, per daf , of a cartwith three hoi-ses was fixed at 1.. 2k
; wha^' would bethe hire of such a cart for 272 days .^ As. £15 17. 4/^i2. Veils have been made of the silk of caterpUlarsa square yard of which would weigh about TgVabs?what would be the weight of so ma°ny square yfrTofZ tllTVl ^'^i\^T\ ^ «^"^'^ English' nil^Lns. 2151 lb, 1 oz., 6 dwt., 16 grs., Troy.

QUESTIONS TO BE ANSWERED BY THE PUPIL.

irW 1. u- r^ J"^^
^°^ oomnound multipuitioawhen the multipher does not exoeed 12 ? [211.

^Jl._ What IS the rule when it exceeds 12, and i. a
-juHipujyic aumoer ' [20]

" "



ISZ coaIPotr^D Ditisior*'.

r' w?^" '^
'^^ ^^® **"'" °^ composite numbors ? [26?

5. V\ he0- It exceeds liJ, and not; a composite number ?

IS compound multiplicutfon proved? [24].

t27].
6. B

COMPC)Ui\l> DIVISION.

29. Compound Division enables its, ff we divide aft
apphcate number into any number of equal parts to
ascertam what each of them wilf be; or to find ou«how many tuiios one applicato minibcr is contained m
another.

If tlie divisor be an api>lieate, the auotient will be air
abstract uumber-for the quotient, wlien multiplied bv
the divisor, must give the dividend [Sec. II. ih but

ro^/^^ri^l^
nunibers cannot be multiplied together

L20J. If the divisor bo abstrjtct, the quotient will be
apphcate-for, multipMed by the quotient, it must give
*he dividenJ-an applicate number. Therefore, either
<tivisor or quotient must be abstract.

30. When the divisor i« abstract, and docs not ex-
606(1 12—
KuLE-I. Set down the dividend, divisor, and sepa-

rating line—as directed in simple division [Sec. H. 72].

II. Divide the divisor, auccessivelj, into all the deno-
minations of the dividend, begimiing with the highest.

^
111. Jr'ut the number expressing how often the divisorB contained m each denomimition of the dividend under

tbat denomination—and in tlw3 quotient

fJnnT^f !L*^'^ u'^'T '\'^''l
contained m a denomina-

tion of the dividend, multiply that denomination by thenumber which expresses how many of the next lower
denomination is contained in ouo of Us units, and add
the product to that next lower in the dividend

» ''F'^iT'l
^''''^ s»«3ceeding remainder in the sameway and add the product to the next lower denomi-

nation m the dividend.
YI. If any^ thing is left after the quotient from the

lowest denomination of the dividend is obtained, put iJ



COMPOUND DIVISION.
13:

31. Example l.-Divide £72 6s. did. by 5
£ s. d. ' ^ '

5)72 6

irT 4|

leave two pounds or 40. 40." ^Zcf^Zf'^'"^ ^"^^^«' ^"^
will go 9 Les, and lete ottsflng 7r\tt' Td "'i^!! ?

?a7th^^; Tfa;Ss\:ii"^^^^
which

^Yj".^-"-^^^^^^^

Example 2.—Divide £52 4s. IM bv 7

7)52 4 1 3

with I make 27 farthings 7 goe^ h^t^ 27^1 J"^''
""'^'^

over; but as 6 is more tlan the half of 7 •* u'
^"^ ^

dered, with but little inacc^^rLy a 7 ^vM.^^^.^/r^^-
farthing to the quotient, n^S tuTar hfn

""'^^ ^^^ ^°^
be added to the pence.

"'''''°S " 4 farthmgs, or one to

sa^Lftt^ilre^,',^^^^^^^^^^
der, after dividing the forthin !«' !.!' J^"^ ' •' ^- ^ ^® remain-
be neglected, ifK .o/^^eStlmZhaTfT. '*;."?«'g«ifi««»ce,

greater, it is evidently n.ore accuratP tin
^•^'''''.°^- ^^'* »*

one farthing to the quotient thonn a i^"^'^*''
»* as giving

to add a fafthing t2 ?he 0^0 ent
'

""V^''^^"^''^
'"*

'f
P^^r

divisor, we ma, fonsider it^^ualJZ Z TelL^ofor^V
33. Compound division may be proved bv mnTflni;.
t.o„^,.ace tne product of the quotient and dTvis'or

«S
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KXERCISE8.

£ V.
96 7

76 14
47 17

96 19

77 16
32 12
44 16
97 14

9.. 147 14
10. 157 16
11. 176 14

1.
o

8.

4.

6.

C.

7.

8.

d.

7-^
G-r-

44-

2j
7-f-

6-^

7-f-
6~

£
2=48
3=2.5
4=11
5=19
6=12
7= 4
8= 5

9=10
10=14
11=14
12=14

*.

3
11

19

7

19
13

12

17

15

6
14

d.

9.

Oi.

4i
lOi.

1.

u.

Hi
6k.

I

The above juotients are true to the nearest farthing.

34. Wb<'n the divisor exceeds 12, and is a comn .

number- -
'

i

Rule.—Divide successively bj the factors.

KxAMPjr.—Divide £12 17s. 9d. by 36.

\ 3)12 17 9

12)4 5 11

This rule will be understood from Sec. II 97.

iU>

EXERCrSKS'

£ s.

12. 24 17
13. 676 13
14. 447 12
15. 547 12
16. 9740 14
17. 740 13

<^- £ g.

6^ 21= 1

3~- 36=16
2-f- 48= 9 (}

4-^- 56= 9 15

6-r-120=8l 3
4-f- 49=15 2

84.

4i.

6.

7.

6^.

3i

divisor exceeds 12, and is not a coni-
35. When the

posite number

—

lluLE.--Proceed by the method of lon^ division •

but m performing the multiplication of the °emaXsby the numbers wluch make them respectively a deno-mmation lower, and adding to the predicts of that nextlower denommation whatever is already in the dividend
set down the multipliers, &c. obtained.^ Plaol ti.«t?.:
tieiic m directed in long division [Sec. II. 89]'.

' " *
~



;iU'

u-

rs

1,

ExAMPLE—Divide £87 16.. 4d. by 02.

^ s. d. £ <i ,1

62)87 16 4 (1 8 4
62

25

_20 multiplier.

- shillings
516(;=25x20-fl6)

135

pence

20
12 multiplier.

f^(=20xl2+4)

"58

4 multiplier

farthings 232 (=58x4)
186

"46

a.fsiiaf'rsri-e"' "'/'K's^' " "- n""'.-.^".!.

16, which is mC^Sn harthra^-'^"'^"""'^*''-^'''!^ ''s
quotient, therefomas 4 fartL™ .I";'"'''

'"' «™sider til

^1 &. 4d. .s nearer to the true quotiemtS £lt 4™[3"]'-

to set do^n the BuZ^^thliS^Ul'^f""" ?»-»™«nt «oiua Iv
dead and the nri.mrf1„„

"'.'«,f«n' denonjinat ons of the divi
the divisor „f,l°„te'ii'«™»^f'<-<'"oed,, the prodJot j
\y for the necessary red "client th!.' ""^ "''''"' "= ""l"'
^^being too niuch burdened [Sei.ngS]"'""'

'^' '"«»">'-y

numbW"™ the divisor and dividend arp hn(^ .™i- »

,eduoti.of one.and the same Tnt^L'l.Tn'rn':

72,or89].')ceed as already directed [Sec. II. 70,

—»;-
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Example.—Divide £45 by £5.
£

£5)45
"9

That is £5 is the ninth part of £45.

37. When the divisor and dividend are applieate, but

not of the same denomination ; or more than one de-

nomination is found in either, or both

—

Rui^E.—Reduce both divisor and dividend to the low-

est denomination contained in either [3], and then pro-

coed with the division.

Example.—Divide £67 5s. 9\d. by 3s. Q^d.

s. d. £ s. d.

^

3

12

"ii

4

n

170 farthings.

n

170)35797(211
340

179
170 Therefore Ss. (j\d. h tht^

211th part of £37'5>s-. 9>f/.

97 not being less than the half of 170 [32], we consider it

as equal to the divisor, and therefore add 1 to the obtainoi

as the last quotient.
EXERCISES.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

£
176
134

4736
73
147

157

12
17

14

16
14

16

68 15

62 10

8764 4
47 '2S r>

82rfl

6238. 2
4508 4

d.

2
8
7

i

6
7

2
64-7-

04-h
2 J-

64
73-!-

2

s.

18
14

£
191=
183=
443=10 13

271= 5
973^ 3

4S7= 6
751= 1

419= 2
468=18 14
317=14 18
261=31
875= 6
9842=

/

/

||\
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,
but

de-

low-

pro-

'

31. A cubic font of distilled water weighs 1000 oodcm

^o3'lb29 grains, neaily.

32 How many Sabbath days' journeys (eacli 1155
yards m the Jewish days' journey, which was equal to
33 miles and 2 furlongs English ? Ans. 50-66, &c

33. How many pounds of butter at i]$d. per lbwould purchase a cow, the price of which is jElI 15* ;
Ans. 301-2766.

QUESTIONS FOTl THE PUPIL.

1. What is the use of compound division ? [291
2 What kind is the quotient when the divisor is aa

Abstract, and what kind is it when the divisor is aaapphcate number ? [29]

.

3. What are the rules when the divisor is abstract,and does not ezeeed 12 ? [30] ;

^
4. When it exceeds 12, and is composite >

[34'I
•

5. When it exceeds 12, and is not composite ? [351 •

6. And when the divisor is an applicate number ? [36

ler it

linol
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SECTION ly.

FRACTIONS.

1. If one or more units are divided into equal partsy

and one or more of these parts are taken, we have what
is called a fraction.

Any example in division—before the process has beer*

performed—may be considered as affording a fraction :

—

thus I (which means 5 to be divided by 6 [Sec. II. 68]

)

is a fraction of 5^—its sixth part ; that is, 5 being divided

into six equal parts, f will express on^e of them ; or (as

we shall see presently), if unity is divided into six equal
parts, five of them will be rcprGseiited by f

.

2. When the dividend and divisor constitute a frac-

tion, they change their names—the former being then
termed the numerator^ and the latter the denoviinator ;

for while the denoniiuator t(^lls the denoinination or
kind of pnrts into v/hieh t'i;i unit is supposed to be
divided, the niunciator numerates thorn, or indicates the
number of theiu v/liieli Is taken. Thus -•} (read three-

sevenths) mcftiift that the parts are " sevenths," and that
" three" of them arc T<'r)iOsonted. The numerator and
denominator are coiled tlie terms of the fractions.

3. The g'l'cator llio uumcrator, the {greater the valut*-

of the fraction—because the quotient obtained when we
divide the numcr;itor by the denominator is its real

value ; and the 'greater the dividend the larger the

quotient. On the contrary, the greater the denomina-
tor the less the fraction—eince the larger the divisor

the smaller the q,uotient [Sec. II. 78] :—hence
-f

i*

greater than ^—which is expressed thus, 4^4 j ^^^ f
is less than 4—which is expressed by -|<^4.

4. Since tlie fraction is equal to the quotient of its

numeiator divided by its denominator, as long as this

quotient is unchanged, the value of the fraction is the

same, though its form may be altered. Hence we can
multiply or divide both terms of a fraction by the same
ftumber without aifecting Its ^alue ; since this is e<juaUy

/
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to increase or diminish both the dividend and divisor-
k r^^^^

not affect the quotient.
cuvisor—

and five rev'eS:^^
"'^ "^"""* "^*^' seven-sevenths,

I

I

I
Unity.

J irniTil
The very faint lines indicate what 4 ^Wto m^IrA

.hi 1. '^'^"^f
should impress on the mind of the Dunil

=» rilW tt'T'"!f '"ir ."""i ^ '»='y be considered

4 dj3 units.nm
Unity. [

7 of 1 unit.

[mriT]

II

I

:n

Ml
Lastly A may be considered as the 4 of one unit Cr..times as large as the former

; thus-
^ '^

i-^^i^°'*- I of 5 units.

equal to

LI

en
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7. If its numerator is equal to, or greater than its
denomiuator, the fraction is said to be improper; be-
cause, although it has the fractional form, it is equal
to, or greater than an integer. Thus J is an improper
fraction, and means that each of its seven parts is equal
to one of those obtained from a unit divided into five
equal parts. When the numerator of a proper fraction
IS divided by its denominator, the quotient will be ex-
pressed by decimals ; but when the numerator of an
improper fraction is divided by its denominator, part,
at least, of the quotient will be an integer.

^
It is not inaccurate to consider f as a fraction, since

It consists of " parts " of an integer. It would not,
hov.'ever, be true to call it part of an integer ; but this
as not required by the definition of a fraction—which,
as we have said, consists of " part," or " parts " of a
unit [1].

8. A mixtd number is one that contains an integer
and a, fraction

; thus l|_which is equivalent, to, but
not identical with the improper fraction i. The fol-
lowing will exemplify the improper fraction, and its
equivalent mixed number

—

j Unity.

4

J I

Unity 4- -j

I nH
9. To reduce an improper fraction to a mixed number
An improper fraction is reduced to a mixed number if

we divide the numerator by the denominator, and, after
the units in the quotient have been obtained, set down
the remainder with the divisor under it, for denominator;
thus I is evidently equal to If—as we have already
noticed when we treated of division [Sec. II. 71].
_

10. A dmpk fraction has reference to one or more
integers; thus 4—which means, as we have seen [6],
iu^^ yjug-sevenths of mui unit, or the 07w;-seventh of Aet
umtg. ''

i

i

n

t:
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be-

part,

I

11. A compound fraction supposes one fraction to
refer to another

; tlius ^ of ^-represented also by f x i^(three-fourths multiplied by four-ninths), means not
the four-ninths of unity, but the four-ninths of the

forr';Z '.k'^
""^'7

r'^"* ^^> "°^'3^ ^^^»? ^'''^^^ into
four parts three of these are to be diviJed into nine
parts, and then four of these nine are to be taken

j thus—

TU.
I r

12. A complex fraction has a fraction, or a mixed
number in its numerator, denominator, or both ; thus %
which means that we are to take the fourth part not

a 3
T

";<'|t}i

_j

_
8 I H If

I'l' T'sl'
^''^ complex fractions, and will be better

understood when we treat of the division effractions.
13. fractions are also distinguished by the nature oftheir denominators. When the denominator TsJmVvfoHowed by one or more cyphers, it is a decimal frt

-^hTs 4
/"

'/ &c
'
^" ''*^^'' fractions are vulgar

.jf}^^'^^^'p/v^ooe8sea may often be performed with
fractions, without actually dividing the numerators bytne denominators Slpoa o f..„-,*;^_ im._ • ^ ^
«.««. k« • j' ~,V ." '" ^'"^''iO") "ku an integer,may be increased or diminished, it is capable of addi-
tion, subtraction, &o.
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mhatJ"
'•°'"" "» """«" "> " f™«"n «f any deno-

thus, 5=1, or f, 0, ^, &,., f„ ^=?><5^_3_

and - «->L«=5_,
;„6 1X6 1~^'^^'

EXERCISKS.

4^ v"""''
' *" " ''''"'«™' '"""g « =« denominator

tor^' A^" '" " ''™°"°''' ''"-g 1« «^ der.omi.a-

^"is"'?'!' 'if- '?=V- I
^'- 42=VV. 1 6. 71= ..?.

15. To rcauco fractions to lower termj ** '

oon^v^S'n ^? o1t"'.t°jrto/™"''°"'' "."'« ^» "«-
l^or this purpose- ' "' '"™'' "^ P"^"'-

n.e^s'i^'^FboIh'"
'"' *""' ''^ "'^ g^-*"^' ™".n,on

bered hero.
' "' ^^**' ^^^^ ^^ "sefally remem-

7.

8.

9.

10.

11.

12.

EXERCISES.
Reduce the following to their lowest terms.—5 74 — 2 3 7

1U2

14. m^ia

16. IM'
17.

18.

«o 5
"rl— g-.

jia 7
1 12-

19.

20.

21.

22.

23.

24.

100400 1 Ofl4

5 :> 1! i" 1 rt

7's— rxT-
4 1 ;? >()ft

Sfe=^^-^si^sSs

1

c

t

r

q

01

T;
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/

16. To find the valuo of a fiadion in te-ms of alower denomination— ^ ^* *

Kivt'^'fLT^m"''!
^^^« ""'"«^''^<'^'' »^y tlie rule alreadygiven [bee. III. 3], and place the dcnoniiuator under it

hxAMPLK.^Vy hat is the vnhie, in shillings, of ? of a r^c.nnd i

itg" '' «hilling.=00.
; therefore li reJueeS^o S'l.

rSe? niT" Ti *^o' r^^ •' *'•« «'^"'° '^"' *hat already Riven

the^'uniV nf. ^ ^^ ^-'^ ».P*'V"'^ ^^««"'«« 20 times as muc Hfthe unit 01 companion'' is clmngocl from a pound to a sbUling.
A^ emay, if we phrase, obtain the value of the result-

S^s "fl!" ^^ 'T^^^ r^'^^^'^^'S
the division [9 ;tnus ys.= l5s. :--hence £^—l5s. '

25. £ll=14s. G(l
26. £13=175. 4rf.

27. £if=:195.

UXERCISES.

28. £J=15s.
29. i:T3,=5s.

Other—
^""^''^'^ """^ quantity as the fraction of un-

m,w'''''~~^f
^."''''. ^.^^^ quantities to the lowest deno-mination contained in cither-if they are not alreadyof the same denomination

; and then put that which isto be the fraction of the other as numerator, and theremaining quantity as denominator.

fa^hiZ'^\n^9^f %^fT^?f « mnd is 2|d. ? £1=960

oerarg:, irere?oro\;;rt£t znnt^eoTziof a pound), and 9 times this, or 2 ' fs £9 x^ _ p
^^^^^ ^^'^

EXERCISES.

32. What fraction of £100. is 17.. 4d. } Ans. -Al
33. What fraction of JEIOO is ^£32 \0s. ? Am'°i

3 qttT^p' '^it"?.!'
' ^"'^' " ^"^^^^^^'^ ^"^ ^ ^-^"«;

?r" ZtlT* ?.^'^''' ^'^^ ^' ^^ ^°g^i«h °^i^e .?. ^.«. 11
36. What fraction of 6s. 8d. is 2.. 1^. ? Am. A

.

o7. Wnat Bart nf a n/Mir./1 «^«:-j -•_- _•. '",



I4« VULGAR FRACTIONS,

QUESTIONS.

>
,-«%,'*« ^..^ 1. What is a fraction ? [1].

«tiLn^!*'r l^""
divisor and dividend are made to con-stitute a fraction wliat do their names become ? [21

3. What are the effocts of increasing or diminisW
^/ the numerator, or denominator ? [3]

'""ismng

i-J'iJl^-ia^t
numerator and denominator bo mul-tiphod or divided by the same number without alteringthe value of the fraction ? [4].

""tnog

6. What is an improper fmotion ? [7].
.,„ . 6. What is a mixed number ? [8]

ihI'J^''''^
'^* "" ""^'^ ""'"^^^ '^ °ot identical witLthe eouivalent improper fraction ? [8]

..numbeJT[9j'°
'™^''P'' ^''''^°" ''^"^'^ ^'^ * "^^^^^

' " 9. What is the difference between a simple a com-pound and ^ complex fraction ? [10, 11, and 12] •

10. Between a vulgar and decimal fraction ? ri3T

denomiXn ^14^" "'"'' '' ' fraction^f^an,

[llf.
"^'''^ '' *"

^'^''''^" ''^""^'^ *^ ^ ^^^er term ?

13. How is the value of a fraction found in terms ofa lower denomination ? [16]

of itot?e7? tirT
'^^'''' '"' ^"'"*^*^ ^^ '^' ^'^'^'^

VULGAR FRACTIONS.

ADDITION.

denomiLj!!!''"''""'
*» "^ ^^O'"' ha™ a common

Example.— «^6__,m

^Reason or thk RrLic.—Tf wa «W/» * xt.,.. ^ . , - .
«na or indiTidnnla «k»:. "" ' ^"S~-"Ci' " ana t> OF an*



ruLOAn mAcrioNs.

i

T45

Ifieir nature. But the units to bu addoj wore, in tlie Dreson*instance. Hoventl.a; tl.ercloro tiu-ir sum croj^^TJZZZ*
AdUition may be illustrated ua Ibllowa :—

t
Unity.

I bMi

consists ot seveutlia.

-H ^m
KXCRCISES.

2. |4-J-f*=}.
.'12=^'?*

7. l»-f.n I i.3__4T»_oo

8. X3_L.U_L,rS—-iu^O tt

2: a^K+n: - •

13.

1'

15.

4x3x7^7x3x4~84'^84+84^8T

16. ;'\4-!f+?f-r,-
19. If the fi-actiong to be added have not a coinmoi,a.aomumtor, and all the denominators are pri.ne to e™ch

o.n^"ff T'^^^i^'^i^
^^'' numerator and denominator ofeach f actiuti by the product of the denominators of all

t £";!:'''' ''"'' '''' ''^ ^-^^^^"^ fVaetions-by

ExAMPLK.—Whiit id the sum of •;'4-J+4
'

3^4+7=^3x4x7+4x3^"^ ., ^
Having found the denominatoy of one fraction w^^nJT*

m|ce put it as the common denominatorrrceThe.Lo
^ZJ^S: ^---^-) -St neeessarii;';or

:

of them aa the denominator of their sum;-tlms ^?±*

—y— be correet-since it Ttould suppose all of them to b«
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fiOTenths, although some of th«m are thirds and fourthswhich are frreater than sevenths.
^"urins.

1,?^' ^1 ?'i"'"\o. *^^«, J^i'ominators, we luive only chancedthe parts into which the unit is supposed to be divided, to anequivalent number of others which anj smaller. It is neces^sary to diminish the size of these parts, or each fraction wouldnot be exactly equal to some number of them. Tliis will

ihurto'.^i'rand'i,""
'"""™'^ '"" "' '"^ »">- f««»-

2 3 2X4 .3X3 8.9 17
8"^4'

-12--
I

"'^^
_L __ '

'

> X 4'^4 X 3~12"'~i2~i2
These fractions, before and after they receive a cr-.y.xwi

rtenominator, -svill be ropresentcd as follows:—

Unity.

if

I

?

i

equal to

equal to

"l

.

""'"!
I !

We have increased the number of the parts m^t «« rv-.-h

than twelfths, we could not have found any numbers of tlfemexactly equivalent, respectively, to both f and |.

EXEIICISES.

17. 14.24.4_5 3_12 9

19
20

5 i"*^"?".^

—

Sff

4 1^5 1^7—
'1 riT=^TT« •

23. t|4.||_LV-:iI!J?W
24. ||4:Sr?'i=MiHrrr

aJT' ' } f^-«ftions to be added have not a common

foTarot:;^'
^" ^'^ ^^-^^^^^0.. are .at ,nmo

Proceed as directed by the last rule ; or—
KuLE.—Find the least common multiple of all the

denominators [Sec. II. 107, &c.l , this will be the cr.™n,.!
aeiioiomator; muitiply the nwiierator of each fractjV^



VULGAR FRACTIOS^. H7
into the quotient obt«ued on dividiug tke commeu mul^
tiple bj ita denomiBator—dns will give tUe new aumc.
rators

;
then add the nmimerators as already directed [18],

ExAMPiB.—Add j?,r -fA -f ,'2 288 is tk« bitsi conmuMi
maltipie «f 82, 48, wid 72 ; tkwe^^w „-,J.ljJ-.t??±82x8
288:^48X4 2_8N,72^ 45 24''Tf^r '"^

^ 288 -^ 288 =288+288+288*^8-

^li»F V"l.ii'A™sfffiLLr«.rji
" 5oQ (for

«nstaiKe)=M
5j^-^. For we«l,tai». the eaino quottwit, whether

V*^"tp/e of tke dcaommatow, rather than the »r»dueinrthm
:Jri!^'e*ri.*»»* «--^ denominator.\nX^;S^J S?

w«
would hare fouad 1 . ijj 1728» 18182 ifKH

40820
. ^^^ 40320

*2n8i7-2=*lTU692+fi06W^il0gw--

110692' "
110592 '** e'^*dei»% a iraetioa «ontaiaiag largif

terms than ®^
288'

26. itd:|=jfcy
•

26.

27.

28.

29.

30.

31.

?

I
32.

33.

+{=34, ^H^fJ-

36'""•IM^l

KoLE —Chang.; il,,. mtegr.I part into . fraction

^14 1, ana add it tn t.ho fr•Af;,^r,..^ —a *^

V+Y«V*''~"^'***
fraction is equal to4|t 4|^^5«



f4l6 WLOATi rRACTiorts.

» eom,«on deLmfnak^r! ' ^'-'^^^'ous, previously rcchiced t^

38. .113
" 1 •

lO-!:

40. 7'J-,5=s«f3,

41. 47|='r'.
4'2. 74i=«h.
43. 95i==4j8.

44. 9'>.' zatlOlO-

45. 12C=vy''
4(>

47
48. 13'='|o

41). 27f|=iV
26, To add mixed numbers—
RirLE.—Add together the fractional parts : then if

TmmJ>er
1 9j,^and to its integral part add the iirte«rers ia^hegiren addenda

; if it is tiot an improper f-actlSn s^t*t d6wu along rith the eum of the given inters
^

EXAMPM l.—Wbat is the sum of 4| 4- 18^ '?

'^

^*ijr

-iim 234
4: eighths and 7 eighths are 12 ei'uhth^- buf. ». s «;.i,.i,.

I^xAMi'LE 2.-—Add 12^ and 20 1'.

-U-4-1—*'-—1 1

7

12^=12; '^

•^3"(T

IX,. . . ««m 42n

fl'j"ai3'2"f 'tVredueTS f'"? n'""""' ''« addition

aenominator-''
fract.onal parts to a cwamoo

27. Reason or the Rui.i::.—The fwlaitinn «*• «v!_»i

...ia.,-.-si::.s::'ir-';5;:;;£:;,""
EXERCISES.

57. 81?4.6.^+llJ99.V.
'

5b. 9£r\+37A-f7t«i372#{

*,50. 4I-f3|=81

52. 19A-f.7^=263|
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QUESTIONS.
1. Whai is the rule for adding fractions which have

a common denominator? [18].
2. How are fractions brought to a common denomi-

nator r [19 and 22]

.

3. What is the rule for addition when the fractions
Lave different denominators, all prime to each other ?
[_iyj.

4. What is the rule when the denominators are not
tne same, but are not all prime to each other ? [22].

j.^^^-
How IS a mixed number reduced to an improper

6. How are mixed numbers added .? [26]

.

SUBTRACTION.
28. To subtract fractions, when they have a common

denominator

—

Rule.—Subtract the numerator of the subtrahend
from that of the minuend, and place the common deno-
minator under the difference.

Example.—Subtract | from
J. ; ,

7 4_7-4 3

9 9~ 9 ~~9'

29. Reason OF the Rulr.—If we take 4 individuals of anv
kind, from 7 of the same kind, three of them will remain In
the example, we take 4 (ninths) from 7 (ninths), and 3 are left—
which must be ninths, since the process of subtraction cannot
have changed their nature. Tlie following will exemplify t'le
pubtraction of fractions :— r j -

Unity.
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t

EXERCISES.

1 tl^ S 1

3 1I_ ITZ'."

"* l2 22 TT'

G.

7.

8.

9.

10.

JO _ 7 -.t
2t ^3 Is-

•i=f
_7 _4 3

u_yzF
2 7 31 f'

30. If the subtrahend and minuend have not a com-
mon denominator

—

Rule.—Reduce them to a common denominator [19
and 22] ; then proceed as directed by the last rule.

Example. -Subtract 4 from
J.

7 .5 6_3 4 2 3
I 7a 72 12'

irivi ?9nfr ""^J^F RuLE.-It is similar to that already
given [20] for reducing fractions to a common denominator,
previously to adding th .-m.

EXEnCISES.

11 3 5 T

14 14_12 3

15. 4-18— 131 760

17 ||_ae^^^^'
,:• 3? 61—2S-
18 ''se_32ol_33

"T2'

32. To subtract mixed numbers, or fractions from
mixed numbers.

If the fractional parts have a common denominator—
Rule—I Subtract the fractional part of the subtra-

hend trom that of the minuend, and set down the differ-
ence with the common denominator under it- then
subtract the integral part of the subtrahend from the
mtegral part of the minuend.

*u I /^ ^^"^ fractional part of the minuend is less than
that of the subtrahend, increase it by adding the com-mon denominator to its numerator, and decrease the
mtegral part of the minuend by unity.

Example 1.—42 from 9|.
'

9| minuend.
4| subtrahend.

5] difference,

from 9^and 5 remain:^"""'
'"^ " "^"^"' ^^'^ '''"*'°- ^
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I com-

or [19

Iready
inator,

from

tor

—

ibtra-

Jiffer-

then

n the

than

com-
3 the

Example 2.—Subtract 12| from 18».

18i minuend.
12| subtrahend.

5^ difference,

3 fourths cannot be taken from 1 fourth
; but (borrowino

one trom the next denomination, considering it as 4 fourth!
and adding it to the 1 fourth) 3 fourths from 5 fourths and
2 fourths (=^-) remain. 12 from 17, and 5 remain.

If the minuend is an integer, it may be considered as
a mixed number, and brought under the rule.

Example 3.—Subtract 3f from 17.

t^r J^^^ i^ supposed equal to 17^; therefore 17-3*=
I'j-^T- But, by the rule, 17^- 3f= lG| -3^= 13^. ''

83. Reason of the Rule.—The principle of this rule is
the same as that already given for simple subtraction [Sec
11. 19] :—but in example 3, for instance, Jive of one denomina-
tion make one of the next, while in simple subtraction ten of
one, make one of the next denomination.

34. If the fractional parts have not a common deno-
minator

—

EuLE.—Bring them to a common denominator, and
then proceed as directed in the last rule.

Example 1.—Subtract 42]- from 56^.
56i= 56y4y, minuend.
42^= 42-5-3-, subtrahend.

14yL difference.

85. Reason of the Rule.—We are to subtract the dif-
lerent denominations of the subtrahend from those which cor-
respond in the minuend [Sec. II. 19]—but we cannot subtract
fractions unless they have a common denominator [30].

£XERCISES.

19. 274—3^=241.
20. 15f-7l=74!
21. 2|
22.

23.

24.

25.

12M.
.11—84

1 2
"^
•XT I

—
84-LL-

82111-fft=7%.

26. 67'-34 3==,32,i|.

27. 971-^2} f=(ji^.
28. 601-41 A=19r

-90^=2jC.29.

30.

31.

32.

924--

1001— 9|4=90'
60— t35.=59Jt:

12^-i05«li.
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QUESTIONS.

1

.

What i8 the rule for the subtraction of fractions,
when they have a common denominator ? [28]

.

2. What is the rule, when they have not a common
denominator? [30].

3. How are mixed numbers, or fractions, subtracted
from mixed numbers, or integers .? [32 and 34].

MULTIPLICATION.

36. To multiply a fraction by a whole number ; or
the contrary

—

'

Rule.—iMultiply the numerator by the whole number,
and put the denominator of the fraction under the pro-
duct. '

r

Example.—Multiply * by 5.

X5= 2?.

37. TlEASov OF THK RuLs.-To multiply by any nun.Wrwe are to add the multiplicand [Sec. IL33] so many iumsas are indicated by the multiplier but to add fractions ha n'

intS? ^''"^"^'"'^to''. ^e "'"St add the numerators [18 a 5put the common denominator under tho product. Hunoo-

7 7 7 7 7 7 7 ~7 7-
We increase the w«mVr of those "parts" of tlip intentswinch constitute the fraction, to an amount expressed bv ti 1mult,pl,er-the r size being unchanged. It wS cviden vbe the same thing to increase their" «z. to an equal e'?e.^without altering their n«w6.r-this would bo effected bvd,vid,ng_ the denominator by the given multiplferf thai

^ X o_ J. This will become still more evident if we reduoflthe fractions resulting from both methods to others havfng a
common denominator—for ?? /=1>^^\, and ^ /'= ^ \
will then be found equal. ^^ ^ ^^

'^' ^^ ^^^^
As, very frequently, the multiplier is not contained in thedenominator an^ number of times expressed by Lninte-^er

Tl?e ulef;nr 'V'".r'^ ^^
""'^« S^-'''^"^^ ap'^lic.We °^'

JJ^\7'r;}}j,^?'''3l'^P ^' ^- ^"teger i7to be multi-

I'
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38. The integral quantity which is to form one of
the factors ^ay consist of more than one denomination.

Example.—What is the f of £5 2s. 9cZ. "?

£ s. d. £ s. d. £ s. d.

.^5 2 9x2^ g g5 2 9xf

aiij

I'

I

1. !X2=1'
2. ^X8=6|.
3. Axl2=10|.
4. ixl2=9i.

' ' )=i4

KKERCIfiEB.

6. 27xJ=12.
7. Ax 18=3?.
8. kx8=7i.
9. 2lxH9

10. 15x1=3.

11. i2x36=.U
12. Mx 20=19.
13. 22x^=i4|.
14. tVx17=Ij«,.
15. i43x?=x8l|.

2 roods ? A71S

5. T7i,x30=l4

16. How much is ^^ of 26 acres
20 acres 3 roods.

17. How much is i-| of 24 hours 30 minutes? Ans
7 hours.

18. How much is j^-^\\ of 19 ewt., 3 qrs., 7 lb ? Ans
7 cwt., 3 qrs., 2 ib.

19. How much is if of £29 ?' Ans. £W=JE8 19*

39. To multiply one fraction by another

—

Rule.—Multiply the numerators togather, and undeaf
their product place the product of the denominators.

Example.— Multiply ^ by f.

20
"54-

40. Reason of the Rule.—If, in the example given, we
were to multiply | by 5, the product {'^^) would be 6 times
too great—Biace ir, was by the alvtk part of 6 (|), we should
hft'^e multiplied.—But the product will become what it ought
-to be (that is, 6 times smaller), if we multiply its denominator
by 6, and thus cause the size of the parts to hecomo 6 -times less.

TVe have already illustrated tliis subject when explain-
ing the nature of a compound fraction [11].

EXERCISES.

24.i|x?f=t|J.

26. 1x^. 30. ,^X:
ST-nixm-^WA 31. .'jX

Ans

4 5_4x5.
9 6 9x6"

21 iivs—jt
ITT A 6

23. 1x1=1
32. How much is the | of ^
33. H^w much is the | of | .?

28.

20.

30.

tr>y20 1

.3^
rr'

Ans
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41
.
When we lanhiply one proper fraetioQ by another

we obtain a product smaller than either of the faetora—
Neverthelesa such multiplication is a species of addi-
tion; for wh^a we add a fraction miee, (that is, when
we takeJ^ .ythoU of it,) we get the fraction itself a*f
result

;
but when we add k less tAaii ones, (that is, take

so muck 9/Umi3 indicated by the fractional multiplier,)
we mu»b »ecessm-ily get a resait which is less than wheu
we took the v^k of it. Besides, the malti|^icatioiii
•t a fraction by a fraction sw-pposes multiplication
fty one nttmber—the nuineratoc of the n»ultiplier, and
(which will be seen pi-esently) division by another—th;'
<ienominator of the muTtipIier. Hence, when the division
exceeds the multiplication—which is the ease when the
inultiplier is a. proper fractk>n-the result is, m. reality,
that of division

; and the nuni>ber said to be mwhiplied
must be made £e8» than befoi-e.

42. To. nw^lt^y a fraetion, or a mixed number by »
mixed number. "^

rr.'^i"^''^'7"?®^^*^
mixed nitmbei's to iii^roper fractions

I2.4J, aod th^n proceed according to the hat rule.
ExAMPkE 1.—Maltiplv •* by 4^.

4J=r*J
; there^re ^X^-^^ XV=W-

Example 2.—Multiply 5| by «|.

^^hJ^^Z"^ "^ ''"'' «"»^«—We mrely put tti'e'mixeuS
wwmbera. lato a mo»e oou.vem«at tovm, withoivt akering thein-

To obtam t&4> rcquu-ed proifijet. y,^ might muiiivly aaob
part of the multiplicand by oach part of the multiplier^—Tliu.i
taking the first example. ^ '

JX4|=JX44-|X^=V+^|=\^4-^^=^..

34
35
36

5AxJ=2|-l.
41x7ix3=I0I|

^. eixixlxt=2^;:
'ih

44. Wha*
Am. 20.

45. Whafe
.Ans. If.

41. 12ixl3|x6i=I-„
4a 3fxMixl5«8]i84.
43. 14xl5tVX^=749YV^..

is the product of 6, and the | of 5.^

i& th« produet of a of I, and f of 3| ^^
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44. If we perceive the numc-rator of one fraction to
be the same as the denominator of the other, we may,
to perform the multiplication, omit the number which
IS common. Thus g-x|=:|..

«,^IiinA^^l*'""''?" ^l*"^^"?
both the uumerator and deno-mrnacor of the product by the same number—and therefor*

does not alter its value ; since
^<»«reuu «

45. Sometimes, before performing the multiplieati .n,
we can reduce the numorator of one fraction and th-
denommator of another to lower terms, by dividin.^
both by the same number :—thus, to multiply* 5 by -•»

"^

Dividing both 8 and 4, by 4, we get in thei'r pia'ces,
^ and 1 ;

and the fractions then are * and 4, which,
multiphed together, become ^ X |= tt •

t^Jl!?*^®
^^^os^raeos dividing the numerator nnd denomina-

tor of the product by the same number; for

.3x1 / 3 1\_3
^2x7 \~2^7>' ~I4"

3^4 3x4-^4
8^7~8x7W

QUESTIONS.

1

.

How is a fraction multiplied by a whole number
or the contrary ? [36).

2. Is it necessary that the integer which constitutes
one of the factors should consist of a single denomina-
tion ? [38].

3. What is the rule for multiplying one fraction by
another ? [39]

.

"^

4. Explain how it is that the product of two prcper
fractions is less than either .? [41],

5. What is the rule for multiplying a fraction or
a mixed number by a mixed number ? [42]

.

6. How may fractions sometimes be reduced, before
they are multiplied .? [44 and 45].
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DIVISION.

46. To divide a vul;rar fraction by a whole number--
>.,ME —Multiply the denominator of the fraction bv

nie whole number, and put the product undor its nu-
merator.

Example.—2 ~ 4= - — js
• ^ — 3x4"*Tff*

fJl' ^J*^^""*^':
''*' *"« RtTLE.—To divide a quantity by 3

for ins ance. is to make it 3 times smaller thai befbi^ Buta 18 evident that if, wliile we leave the nwnl^er of the parts th»

to dLrfS. r'T- '""f" *^ ™"^''"P^^ *^'« denominator by 3,IS to divide the fraction by th« same number

tor by S since Uie fraction is made 3 times smaller if^hile we leave the ./.. of the parts the same, we make thei;

number 3 times less; thus ?-- 4 =^-±-^. But since the
numerator is not ahcays exactly divisible bv the divisor, thomethod given m tho rule is more generally applicable

The division of a fraction by a whole number has
been already illustrated, when wo explained the natureofa complex fraction [lij.

2. 14-:-8~J

4 F.'^llT^"*'

EXKRCISES.

5. -U^3_-n
6. t~H=:r
7. T-V-?-14= ', -^ -i.iO_- 1

8. t\^3=,v: 12: ^114^;^^'
48 It follows from what we have said of the multi.

phcation and division of a fraction by an integer, that,when we multiply or divide its numerator and denomi'
nator by the same number, we do not alter its value—
emce we then, at the same time, equally increase and
decrease it.

49. To divide a fraction by a fraction
ItULE.—Invert the divisor (or suppose it to be in--

verted), and then proceed as if the fractions were to ha
aiuiUpked. - -
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ExAMPUE.—Divide ^ by J.

fi_j_3_6 4__6X4 20
7-4 7^3-fx8''2r

Reason of the Rule. -If, for instance, in the examnlejust given, we divide ^ by 8 (the numerate; of Z dS
r« f*®'tK^'"*''^"^>„"™'" ^00 great, since it is u. by 3 buthe fourth part of 8 (J) we are to divide, and the quotient

t/Vo'*-;
^^^ too small.-It is. however, made what it ought

"Mt 1J+ 3

a

f„lJ^^f
°*'^/*

''t
^.^* "'"'* ^^ ^°«»e quantity, which,

taken three-fourth times (that is, multiplied by li) wilbe equal to ^ of unity. For since the quotient multiplied

11. 79]
, 4 18 f of the quotient. Hence, if we divide the

five-sevenths of unity into three equal parts, each of

what tT ^ T^r'^ '^ '^' quotie^t-that is precisdywhat the dividend wants to make it four-fourths of the
quotient, or the quotient itself.

51. When we divide one proper fraction by another,
the quotient is greater . han the dividend. Nevertheless
such division IS a specie.^ of subtraction. For the ouo-
tient expresses Aot^, ofien the divisor can be taken fromthe dividend

;
but were the fraction to be divided bvunity the dividend itself would express how often the

divisor could be taken from it ; when, therefore, the
divisor IS less than unity, the number of times it can betaken from the dividend must be expressed by a quantity
greater than the dividend [Sec. 11. 78]. B sides, divid^

7rJ:^^^'^^L -PP-- ^^«. multiplication
.........nv. vj uuc uumuer and the division of it bvanother-but when th« m„lf;.iieation is by a greaier

. «2
mltiplic
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number than the division, the result ia, in reality, that
of multiplication, and the quantity said to be divided
must be increased.

13. 3-^t«lj^.
14. U'l=.f

^l

ik:XERCItlCI.

18. h-ii=n

19. ||+,P-=1 a.

20. Ui^l ""'*

52. To divide a whole number by a fraction—
ltuLE.--Multiply the whole number by the denomi-

nator of the fraction, and make its numerator the deno-
minator of the product.

Example.—Divide 5 by f

.

.. 3 5x7 35

This rule is a consequence of the last; for every whole num-ber may be considered as a fraction having unity for den^.mmator[14]; hence 5-^3=f^3_5^J_r^5* ^ """"

It is not necessury that tli'e 'whole number" should consist ofbut one denomination [38].

Example.—Divide 17,y Z\(l. by
f.

17s. 3jrf.^a^l75. 3|c/.x?=£l 85. 9irf.

EXERCISES.

22. 3-^4=6-'.

23. 11-1-1=19*.
24. 42-^^J,=§G4.

31. Divide £7 16s. 2d. by f . Ans.
32. Divide £S I3s. Ad. by |. tIw*. ^x,^ „o
33. Divide £b Os. Id. by H. yl«5. ^£5 9*. 2i^.

53. To aivid* a mixed number by a whole number,
or a fraction

—

'

^
Rule.—Divide each part of the mixed number aceord-

mg to the rules already given [46 and 49], and add the
quotients Or reduce the mixed number to an improper
traction [24], and then divide, as already directed 146
and 49]. ^

Example 1.—Divide ^ by 3.

{>-^|s=5i.25. u-j-|5=Di.
2G. 19-h|M0.

•i=C3.27. 9.

28. 8^j*==8*
29. 14.^.''i,=^8.
30. 16-i-'=32.

£17 Us. 4\d
£10 85.

9?. .3=9-f-34-3-^3=3-f^=.3J
Example 2.—Divide 14^ by ^

.

14yV=U7; therefore UA-^l==^K^'^l IJ3 7 vR.
iT "7' .18 50'77
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64 Reason or the Rule.-Ih tlie first exnmple wo hare

irhole dividend by the divisor.
«»iuius luo

In the Becond oxamplo wo have put tl.o mixed number intoa more convenient foru., without alterinij its value

35. 5^+3=1^^,

37. 19^-1-1-41=4 la
^'^

38. l0tU^H=U-l^,

KXERCIHKa.

39.

41. la'"' _1_43 11)377?

42. io3; -^rfsiii.

55. To divide an integer by a mixed number—
KULE.—Reduce the mixed number to an improper

fraction [24} ;
and then proceed as already directed

Example.—Divide 8 by 4§.

4i=V. therefore 8-f.4i=:8-^V=8x^J=UJ
Reason OF the Rule—U is evident that the" imcrocer

dend the same number of times as the divisor itself.

EXERCISES.

44. 5.^3*^.5.
45. 16.^-11^1=1.33.

=!!• 46 14.^1«=7tV
47 21-i.l4-*---lJ3

48. Divide .£7 16.. 7d. by 3,i. Am. £2 6s. lUd.
49. Divide ^3 35. 3d. by 4^. Ans. Us. O^d.

56. To divide a fraction, or a mixed number, by amixed number

—

' ^

ro?i"''^'75:^'^''°''"''^^,^
numbers to improper fractions

(.24J ;
and then proceed as already directed [49].

ExAMJiLE 1.— Divide J hy 5 J.

^?=¥> therefore }-T-5l=:7-L.ip=3^o -7

Example 2.—Divide
8/-J. by 7|.

^^^'"^' ^"^ 7|=V. therefore 8T?i--r-7|= »i_i.V—«7 V
,=|2^. '• o II • V — Ti y^

chfn^^r"J!7."fl".^^-:^^« (^^- the last rule) merely
liT.^'i^ ""'..r'^^r*,

"""»"»'•'» into otbers more convenientlvdivided—without, however, altering their value
*''''^^®'*'®*^"y

«
rt
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51. J|^4i=f
38

. 313

EXERCISES.

55. 82.V~26 3 =3/53

54. 6|^5|=i-7
5J'

57. ^s-f-St.
58. l?4-2(Z|i!L3t_ -r

59. 2|l345!i;^--»
58 When the divisor, dividend, or both aro nnmpound, or complex fractions— '

' '"''"'

fractn'sZ^y^^^^^^^^^
and complex to simple

wli,-,.!, „ "^ pertormmg the multiphcat on, in thosewhich are compound, and the division, in those w Sare complex
;
t£en proceed as already directed f^O,!Example 1.—Divide f of g by 3 '-

' -'

I of S«|o [39], therefore ?X|+f«3o^3^3o^4.

Example 2.~Divide |- by f

If 4

O-"*? [4C], therefore
"i-M^^lr-rH^^xf^.VB

60
EXERCISES.

61- 4l'i-^/TX?T=50^

62. -«,-i. -1—02
6 *'^"

BTr-

3»

63. n^3y._7_i,7

3 3

M. 4h- 1=25.

65. ?Z. •f^X^=243?3
Tff
4

QUEsxroiVs.

1. How is a fraction dived by an integer ? [461

3: L;\rht"ir„ ™rth'rt''tir'°';--' f^^l-fraotionsl .o.eti„es ^X tt! th IwS °

5*,T
^.4. liow « a whole nunAer divided by TlJi^^>

5. What is the rule for fIiV;/i;«,, „ • ,

an integer, or a frac,fonT[53 ° """'='' '"""''^- ^y
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TULOAR FRACTIONa. IgJ
IN

BHSCELLANEOUS EXERCISES IN VULGAR FRACTIONS.

1. How much is ^ of 186 acres, 3 roods? An.%^ acres, 3 roods.

2. How much is ^ of 15 hours, 45 minutes ? Ans.
7 hours. .

3. How mixch is //,<V of 1» cwt., 3 qrs., 7 lb ? Atis
7 cwt., 3 ^rs., 2 lb.

4. How much is ^V/y of £100 .? Ans. £36 9s.

5 If one farm contains 20 acres, 3 roods, and
another 26 acres, 2 roods, what fraction of the former
13 the tatter ? Aiis. ^»^\.

6. What is the simplest form of a fraction express-
ing the comparative magnitude of two vessels—the one
containing 4 tans, 3 hhds., and the other 5 tuns. 2
hhds. ? An.^. ^f

.

*

7 What is tho sum of
-J

of a pound, and f of a
Bhilung? Ans. 13s. 10fd.

8. What is tho sum o^s. and j%d. > Ans. 7j\d.
9. What fs tho sum of £|, ^-5., and ^^d. > Ans

3s md.
10. Suppose I have = of a ship, and that I buy A-

more
; what is my entire share } Ans. \}.

11

.

A boy divided his marblos in the following manner •

he gave to A y of them, to B J^, to C J-, and to D 4,keepmg tlio re;jt to himj^elf; how much did he givo
away, and how much did he N^ep ? Ans. He ffave away
tVo of them, and kept ,?L3^-.

12. What is the sum of a of a yard, 4 of a foot, and
4 of an mch ? Ans. 7 inches.

13. What is the difference between tlie # of a pound
and ojrf. .^ Am.Us.^d. *

1-4. If an acre of potatoes yield about 82 barrels of
2'd stone each, and an acre oi' wheat 4 quarters of 460
ft)—but the wheat gives three times as much nourish-
ment as the potatoes

; what will express the subsistence
given by each, in terms of the other .' Ans. The pota-
toes will give 4|i times as much as the wheat ; and thf>
wheat the ^y, part of what is given by the potatoes.

15. In Fahr<;nhoit'8 thermometer there are ISO de-
groea botwoea tho boilir^ and fi-aaslrig poiots ; ia that
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of Reaumar only 80 ; what fraction of a degree in the
latter expresses a degree of the former ? Am 4
^

16. The average fall of rain in the United Kingdom
18 about 34 inches in depth during the year in the plains :

but m the hUly countries about 50 inches ; what fraction
ot the latter expresses the former ? Ans. li.

17. Taking Chimborazo as 21,000 feet' high, and
Purgeool, m the Himalayas, as 22,480 ; what fraction
ot the height of Purgeool expresses that of Chimborazo >

^^. iff.
18. Taking 4200 feet as the depth of a fissure or

crevice at Cutaco, in the Andes, and 5000 feet as the
depth of that at Chota, in the same range of mountains ;how wUl the depth of the former be expressed as a
traction of the latter ? Ans. l^.

.
DECIMAL FRACTIONS.

59. A decimal fraction, as already remarked [131
has unity with one, or uiore cyphers to the right hand!
for Its denominator

; thus, t/ot is a decimal fraction,
bmce the division of the numerator of a decimal fraction
by Its denommator—from the very nature of notation
[Sec 1 34]—IS performed by moving the decimal
point, the quotient of a deciL.dl fraction—the equi-
valent deamal—ia obtained with the greatest facUity.
Ihus -y__—-005; for to divide any quantity by a
thousand, we have only to move the decimal point three
places to the right.

60. It is as inaccurate to confound a decimal fraction
with the corresponding decimal, as to confound a vulgar
fraction with its quotient.—For if 75 is the quotmU
of

3J0
or of VoV, and is distinct from either ; so alsoM -75 the quotient of f or of J^^, and equaUy distinct

from either.

61. A decimal is changad into its corresponding deci-
mal fraction by putting unity with as many cyphers as
It contains decimal places, under it, for denominator-
having first taken away its decimal point. Thus -5646=1:
lVWV ;

-008= ttVitj &o

1

1

J
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id,

62 Decimal fractions follow exactor the same rule*as vulgar fractions.-It is, however,' ^onerany mor^convenient to obtain their quotients [5S]f and thenTe -form on them the required processes of addition &c
fcythemethodsalreadydescribedfSee.il 11 &c'l

"'

63. lo reduce a vulgar fraction to a dmmk, or to adecimai fraction— '

thi?wnr7^'''if'
*''' numerator by the denominator-thswil give the required decimal; the latter n,ay be

:lS!^c::::SbJ^r6r^^^^'^"^
^-^^^^ ^-^^-~-

ExAMPT^K 1.—Reduce ^ to a decimal fraetlou

LxAMPLE 2.—What decimal of a pound is 7|rf. f.

nd.=. [17] £f^\ but c£tfVV=X0032, &c.

'

This rule requires no explauatiou.

1 '=-« 74

2. f=-375,
3. ^«5=-3G.

ICXEKCISES.

5. |=-G25.
I

6. 7«=U72&o.
7. i=-5.

i

8. y\=-3125.

1^:
p?^^^^^' ^«-

^^1^3.
lleduce 12^. Qd. to the decimal of a pound. Am

14. Reduce 15s. to the decimal of a pound. Ans -75

yaixl"' ^^-fr^87^5
quarters, 2 nails, to the decimal of a

16. Reduce 3 cwt, 1 qr., 7 &s, to the decimal of a
ton. J.7iA\ -165625

«*! ui »

64. To redupe a decimal to a lower denomination—

riT of;- u'^^^^^ '^^^ *^^ ^^^^ ^^^««^dy gi^en [See.
Hi. 3] lor the reduction of integers.

Example l.-Express £-6237 in terms of a shiUinir
•6237

20

Xm^ffes:, 12-4740 8hilliugs.-=i;-6237
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Example 2. —Reduce £-9734 to shillings, &e-.

•973i
20

19-4G80 &hillings=^9T34.
12

5G160 ponce—-dGSi.

4

2-4640 farthings=-Glf),i

Answer, £-9734=l95. S^d,

65. This rule is founded on the same reasons an were given,
for the mode of reducing integers [Sec. HI. 4].

]Multiplyiiig the deoiinal of a pound by 20, reduces it to shil-
lings and the deGimal of ji shilling. iMultipljing the decimal
of a shilling by lU, reduces it to pence antl the deoiinal of &.
penny. Multiplying the decimal of a penny by 4, reduces ife

to farthings and the decimal of u farthing.

Ans. 17*. 4^d''

axEiicisE.'i
t

23. What is tho value of £-86875 r

24. What is the value of J^-5375 .? A)is. 10s. 9d.'

25. How uHieh is '875 of a yard .' Ans. 3 qrs., 2 nuils-

26. How much is -165625 of a ton? Ans. 3 cwt.,
l.qr., 71b.

27. What is the value of £'05 .-

How mpoh is -9375 of a^28.

21 ib.

29.

30.

31.

32.

Ans.

owt. ?

Is.

Ans. qrs.

•09375 of an acre } A7is. 15

What is the value of £'-95 .' Ans. VJs.

How much is -95 of an oz. Troy ? Ans. 19 dwt.
How much is -875 of a gallon .? Ans. 7 pints.
HoAV much is -3945 of -a day.' Ans. 9 hours^

28', 4', 48'".

33. How much is

perches.

66. The follov/iug will be found useful, and—bein
intimately connected, with the doctrine of fracticms

—

may be advantageously introduced here :

To find at once what decimal of a pound is eqwiva^
lent to any number of shillings, pence, &e.
When there is an even number of shillings

—

HuLE.—Consider them to be half as many tenths of
& pound.

o

.:<

I

\

I
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Ru,
When the number of shillings is odd-

as ?o";-^a^';™t o/:'
-/- '-;,even nn,„bc,

5 hundredths. ^
' ^^'^^' *^^'^® ^et down

Example.—15s.=£- 75.

8ince^! -r:"';t^'' '

''"* ^y *'^« l^-^^t ^-^le Us =£-7 ^n^

Km P^^?. ^^T ^'' P'^^' ^"^ farthings-

and third decimal ^tk X Hki": sVf' "^^.i;'

tWM of thenUn the fourth/ "'' '' """™^* '° °»«-

the WmU;''^!'ai„!:"!!H?i '=""'''»' 25, we add ^ne tc

the seeond'anVthS e,™Tl"'et"ile '-"f P"' '' '»
to tlie third of 10 (-30-^5 Whf„; , """''*"' '""^'"•cst

fourth decimal plie." fhe^rtft'loSr ""'"'""'^

ExAMP,.E 2.-Whai decimal of a pound i, equal to IJrf «

7ilT'SSe'lj;;L'i'ooT"*™™''-*» *"« '"W °f

Si'i^ Oofr*'"^'' '"'* ""= 'W^" - 21 is 7. Therefore

. pound-bGcause- a noun.l ^nniw^ "V ' ^^'^ thous.m.kh of
^^-rthings, Thi ! ^Pover ?n OOO '/ ?f-''^^

""^ ^''^"^'^"J
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forty, or one in 25, must bo added; that is, about the one-
thirtieth of the number of farthings. It is evident tliat, m
those above 25 have not been allowed for when we added one
to the farthings, ona-thirtieth of their number, also, must be
added—or, which is the same thing, one-third of their number,
in the fourth or next lower decimal place.

If the farthings are less than 25, it is evident that the
correction should still be about tlie thirtieth of their number,
or one-third of it, in the fourth decimal place.

EXERCISES

17. 19.V. llK=£-9977.
18 7id.—£,m22.
19. £27 55. 10</.=JE27'2915.

20. 14.y. 3M =£-7155.
21. Ids. ll|(^.=£-9987.
22. £42 lis. (Jkd.=£i2-677.

70. To find at once the number of shillings, pence,
&c., in any decimal of a pound

—

Rule.—Double the number of tenths for shillings

—

to which, if the hundredths are not less than 5, add one.
Consider tlie digit in the second place (after subtracting

5, if it is not less than 5), as tens, and that in the third

as units of farthings ; and subtract unity from the result

if it exceeds 25.

ExABiPLE.—£-G874=13s'. 9^.

G tenths are equal to twelve shillings
; as the hundredths

are not less than 5, there is an aildkional shilling — Avhich
makes ISs. Subtracting 5 from the hundredths and adding
the remainder (reduced to thousandths) to the thou-
sandths: wo have 37 thousandths from which—since they
exceed 25. we subtract unity : this leaves 3G as the number
of fiirthings. c£G874, therefore, is equal to los. and 36
farthings—or I3.s'. 9d.

This rule follows from the last three—being the reverse of
them.

CmrULATING DECIMALS.

71 We cannot, as already noticed [Sec. IT. 72],
always obtain an oxact quotient, when we divide one
number by another :—in .such a case, what is called an
in-t-ej-minate or (because the same digit, or digits, con-
sta^itly recur, or circulate') a recurring^ or circulating
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tTlf\^'
produced.-The decimal is said to be tnmU

72. An interminate decimal, in which only a sin<r]pfigure IS repeated, is called a repetend ; if two or moreS .^rt''^.--^'
they fo^ a ^Wj SocSinus 77, &c., IS a repetend; but -597597 &c i^ a

periodical. For the sake of br'evity, the repo'atfd di'it

tTo'
'',.(= -^^^^c) or •^493' =-493493493, &c >

Whit d?ff
°'7

"^f''"^-
of marking the perfod is- on e-what different—what is here given, however seemspreferable and can scarcely be mistaken, even by thosem the Iiabit of using the other.

^

When the decimal contains only an infinite part-that is, only the repeated digit, or period-it is a p^elepetend, or a ;>«.-«.poi-iodical. But when there is bntl

^IX^ri^w '^S'^HV,^*^-) ^^ ^ P"^^-^ circulate.
8G.^G42a'(=86a(;427.(>427ir;i271.f.c)is a mixed circulate

I

^^:^
'"^^'fx "T^''^'

""^ '^'S^^« '"
^' Pt'iiod must always be

ess than the divisor. For, different digits in the pe ioluppose different remainders during the division
; butthe number of remainders can never oxceed-nor evenbe equal to_ the a: visor. Thus, let the latter be seven : theonly reinaindera possible are K 2, 3, 4, 5, and 6 ; any

other than one of these would contain the divisor I
least once—which would indicate [See. II 711 that the
quotient figure is not sufficiently large.

74. It is sometimes useful to change a decimal into
Its equivalent vulgar fraction-as, for instance, when in
adding, &c., those which circulate, we desire to obtainan exact result. For this purpose—

E.uLE--I.^ If the decimal is a pure repetenrL put the
repeated digit for numerator, and 9 for denominator.

ii. It it IS a pure periodical, put the period for
numerator, and so many nines as there are digits in the
period, for denominator.
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Example 1.—What vulgar fraction is equivalent to -S'l
AjVi.

2

•N-kS'T'''!* ^V^y*"^*
^"^Sar fraction ia equivalent to

75. Rkason of I.— « will be found equal to -111, &c -or
•1

;
therefore

;} (=8x,",)=-y33. &c.=(yxlll, &c.) For if
vre mulUply two equal quantitiea by the same, or by eaual
quanuties, the products will still be equal

In the same way it could be shown that any other dicit
divided by 9 wouM give that other di^it as a repetend.-And
consequently, a repetend of any digit will be eqiml to a vulo-ar
fraction having the same digit for numerator, and 9 for deuo-
UXl UiitOt*.

v}y'^^f''
°'" ^}~^'^ will give -OlOl, &c._or •>01' as quotient.

L inn Ar%"°'K.'*° ^? 1'"'^"^ by 99, it must be considered
as 100 fljindredt/is ; and the quotient [Sec. II. 77] will be one^^"^dredh, or -01 One hundredth, thn remainder, must be ma.le
100 /m thousandths before it will contain 99 ; and the quotient
yill be one ten t/wusandth, or 0001. One ten thousandtli, theremainder, must, in the same way, be considered as ten mUlion-
etnsi ana the next quotient will be one millionrth,ov 000001—
i°n u ° n^.^nnli

"'® Other quoticuts, which, taken together

by .01' "^ ^^^*^^^^+^'-' ""' -010101 :&c._reprfsen ted'

quffiinfTht=''^-^'''^
"^^^ ^^^'^ ''^^"' ^«— -^'

'

'-

010101, &c
87

70707
30303

,
373737, &c.=37x- or.

In the same way it could be shown tliat any other two ditrlNdivided by 99 would give those other digits a^^ the peHod ff a

r.iK t'r^"^', ^^'"fl^^^'^tly' ^ circulate having a ly to
fSp dT.u/f.""'^'

""'" ?' '^'''i^i^
'^ ^"'S'^^ fraction having thesame digits for numerator, and 2 nines for denominator

i?or Similar reasons ^'^^ will give -OOlOOl , &c , or ^001' n«

563'

8003003003
6006006006

5005005005

. .
668563563563, &c.=;;563x^001

divS^'bnQVwj;,;?H
"'^^^ ^' ^^^^^ ^y^^^ ««y «'^"' three digitsoivided by 909 would give a circulating decimal having these
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i^.^

\^^

,^!v^f ,'r'^'"'*
'^ "

''''I''''^''
""'^' ^''O'^ that anv numbor of di'Mtad vKled by nacq„al number of nines must ^ve a ch-c..h

'

each penod of which wotiM consist of thoS diiita -An
''

i^"A:r"i'T "'«f ^'''^'^ would coS of a ;:

«E I \ ^® """i"''^ ^"^ ** ^"Jg'^r fniction havin-r one of it!.periods lor numerator, and a number of nines "cuaT to thlnumbor ot digits in tl.e period, for denominator ^
.

drcukte-
""^ '' * "^'^"^ repotend or a mixcrl

lluLE.--Siibtract the finite part from the whole, and«et dowa the difference for numerator
; put for deno-mmator so many cyphers as there are di^nts in the finite

part, and to the left of the cyphers so" many rines aathere are digit.s m the i7}fmile part

•<)7^8734-'•~^^^* '' *^' ''''^^^' ^^^^«"«" equivalent to

thJISi^^^t^'^^cSfS ''° ''^^^^ P^^^^^^ ^ - «'^^'

9787/J4-97 078637

999900 ""999900' ^^ ^^° i-equired vulgar fraction.

.97vVS^ht7nn°^,
^'" P^^^^—I^ fov example, ^e multiply97V8.

34 by 100, the product is 97 •878-l=974--8734. This (by

lOOWs o'/. h '^''^T!-
'' ^+^-^-' ^^'l"«h (aTwe multiplied by100) ,3 one hundred times greater than tire original qua, ti?v-^t)ut It we divide h by 100 y,e obtain .Vn+Ap-*, wIch i*,.,ua/ the original-quantity. To perfoArESfiJiorot?^?

siffifez:irtiiy^i:sL^^^ ^^^"- *^- *- ---^
9^X991^ _878400_97X9999, 8734
99990000 "^999900W~'99990r^ 9999 =»

10000-1) 97X10000-1 8734
999900 "^999900
8784 978734-97

.97x10000-.97 ,. 8784
^-

999900"g70000--97 8734"^ 978734-97 978687^^^
999900 '

999900"" 999900 ""999906' ^^^^ ^^ exactly the

EXERCISES.

7.
1.

2.

3.

4.

•^5'=s^

5H-

•^057'^^^.

•M5632WJ||^.

8.

9.

10.

il.

-^JJjrm-
•83^2.5'=r|343^

• 147^658'= '* 751

'

oirsTTTiro'
•432^0075'=

875•49^65'=:§75||iJ.
12. 301-82756'=30i||Ji|.
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78. Except whore great accui-acy is maulvoA it is notnecessary to reduc. ciiculating d^-nals to the In
them &c., like other decimaly—merely taking care to

a'ocurtr
'' ™'"' "' '"" '' wil/Hecure'suXleil

79. It may bo hero remarked, that no vulrrar frac onwill give a >^/e decimal if, when reduced tS t. W st

ITJa ?"! P'"f^ ^»'»^'^r« -'^nd all the factors, can

JJ, 400, .5000, &c., nor the sum of any of then- mnltJ.

Sln^ l'^'
^'''' ^400+2.), &e.,;illeX ttarn any prime nun. >s, but 2 or 5. Thu« fconsl

J » «>0 tenths

\

^

aerea as ^ ^,// gj^^ ^^^ ^^^^^ quotient ; so also

But 4 w?'// noi give

lOtlJmndredths,

70 tenths
will I (considered as '-^l^^'\

one
;
for

| (considered :m~—"itf, or
7 7

tc.) does not contain 7 exactly.
For a similar reason | will .wi give an exact (|uo-

tient;8ince4 (considered as --^^-' or L^^Ji^^^^ii^^,

&c. ) does not exactly contain 7.

80 A finite decimal must have so many decimal placesa3 will be equal to the greatest number of twos, or fivescontained as factors in the denominator of the onvL-d'vulgar fraction, reduced to its lowest terms.
^

Ihus^ will give one decimal place; for 2 (found
on<:e m its denominator) is contained in 10 (5x2) -and
therefore ±^^ (^^^ ^ju ^^^ ^^^^ ^.^^ ^.'^

^^^^

^ v^^^^Xq) ^^^ ^*^® *^° decimal places ; because

ft ^uIm^^ ^"^'l ^ ^ ^^''^^^ ^° it« denominator.U wiU not be enough to consider the numerator aa so
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many teuths
; fur ?2i^\ ,,

4 V— a/* ^'•nnot givean exact
quotient^—30 boinf' eomil t,i •^^^o^^- l- ,

but not 2i^2 f nrT ^X2Xo, which eonta, , 2,not 2X2. It mil, however, be suin-ient to ro.inco
tl)' numerator to hundredths; because ^^^^^^''-^^i^i^

oy .f?
'"
T'^ q«otieut-for 300 is equal to'*3xox

I^,;/v/; ^'^^l «T.''l"'otly contains 2X2. JJut o,?.

ftaeuon U.ere are^also /.. d.-ciuutl place, in the qu^tS
^°''

^"^2X2X2X5/ contains 2 repeated (kree times

it will not givo an ox;ef quo tt ^yI' Tm,'*""""^reason, will fix 100 >''n.,.Ut,.:'\^^^^ZS:.
will give one—that is l?<_i2Pi!Jh£H!il£!?t'i3

,^
'

'10 ~'i=i:%) wiljl

a-ciiudls as quotient. Henc« whpn flm,.,^ >/

found a, facL,. i„ t.„o dromiS:' °
1 e ™ .;r;,r
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tor Of the original vulgar fraction, reduced to its l-;ve^terms. For we havp sr^pn Pr^i *^\* i • ,
--'Vesi

liP Pnnnl tVoT J 1.
.L^J ^^'"^^ ^^^^^ a Circulate will

ratoTli
fraction havmg some period for its nume*

thit is it wT^""^??^ ''^'' ^''' ''' denominator!
tftat 13, It will be equal to some fraction, the numeratorof which (the period of the circulate) ;ill ]TrLanv^znies the numerator of the given vulvar f ar L nf^r^
juanut, represented by theUVfet'triin^^^^^^^^

IZt ?'Tl ^^T° ^ g^'^^» denominator is equal to

of the laT^
^"«°^'

'' '' ^'^'-'^ *^-—ratortp^ :hiSi%rth??^i:fLf^ .K

t' V ?L ' .
^^® **™^^ greater than that of 4

Iwet the given fraction be ^^. Since -'—^^"•?«4«Jr,/

.

ind thf'/'-¥»»»- /.,ak,isrqual\7||HH; Jand therefore,, whatever multiple 384615 isof 5 999< 9Q» the same of 13.-But 999999 is the least multiple of

T^nTfT "^ '^''''- ^^ «^^' i«* '^^"^e other bfless

Quart^tttr-^^f/''^ '^^"^.5^^ P^-^ ofTdfcu afeequal to the original fraction. But as this new period isdifferent from 384615 (the former one), the circSe of

Sate "twT^V t^ ^^^--tVrlThffot^^^^^

mr?'
J^' periodical obtained does not contain a finite

of th. v^?
"'.'**'!' ^ °''P ^ ^^'^"^ i'^ ^^^ denominator

For Ttr^'
^i^^^'^^-reduced to its lowest terms.

hand of li.* «
•

' ^- '* r"i^ *^^ °^P^«^« to tl»e rightfiand of the nmes m the denominator of the vullar

IlTnnr.' '*^¥ ^'*°?^ '^' °^^^^^^^- B«* Cyphers wZd
cSE ttL ^rr"*"'. "^ *^^ originarfraction tScontain twos, or fives-aiuoe no other primo faoton

jiuiigi
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ot the vulgar fraction obtamod from the circulate.

contlin !, '" 'r^.
^""' P^^' '° ^^« Jscimal, it will

number of twos or fives found in the d'^nomiuato" .f th.or..maI vulgar fraction, reduced to its iorst t nn ^
Let the original fraction be /^. Since 5fL-=.2x2X2X7, the equivalent fraction nust have as many niaera.

Tf nC ?T" the7 (cyphers would notcaJ^ numl'of nines to be a multiple of 7), multiplied by as man

v

one cypher to the nines) contains one iwo, or >2re • thitthe product of two tens (which add two cyph^s Jo henines) contains the product of two f,wos Tj^l 'tfatthe product of three tens (which add three cyphers to thenines) ,,,,3 the product of three twosTj:^t

o^IrJ^Stt^/-^ ^" '- denominatL:;Z

But as the digits of the finite part of the decimal addan equal number of cyphers to the denominatoro ^he

on the other hand, evidently suppose an equal numb 'r of

tel^^'iXlTr' 'V'r''^-'<^
:-tLre with i^l

«« t-ii\
*^^ finite part of a circulate so many dibitsas will be equa to the greatest number of two^rn^,found among the factors in the denominator of a vuf4;fraction con aming, also, otker factors than .o or 5

°

«5 It follows from what has been said, that ihere is no

ex^t^ed bvon^e^
^^^^ -^^^^d ii some quaitit;expressed by one or more nines, or by one or morp n,'nn"l

toUowed by cyphers, or by unit^ folded brcyphL^^^^^^

^"""Td^erilTf
'"^ Multiplication and Division

(denved from the properties of fractions.

)

86. To multiply any number by 5—
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EXAMPLE.--736X5= 'V ""=3680.

Reason -.5=.,o. ,|,^,.pf,„.e m:x C=13€x\°='\b^::=3G80
87. To multiplv by 25

Example.—6732X26=«"9^oo-_|g83QQ
Reason.-25=-.»Jo . therefore «732,v25=6732X''«o
88. To multiply by 125

*

RuLE.--Reinove the quantity three places to the left,and divide the result by 8.

Example.—7866X ] ^5=' « ®|'»°"=9831 25
REASoN._12;.=:.yo

; .herefore 7865X J2£=78C5X'SP°.
89. To multiply by 75

'^

RuLE.--Remove the quantity two places to the left,
then multiply the result by 3, and divide the product

Example.—685 X76=?i«-eo*i3-;aoji«op_-g
j
37s

10? xT*"~'^'^"'^°"^°°
x'i

;
therefore 685 X '75=685 X

90. To multiply by 35

tbp^l!ft'''~;^J^
the multiplicand removed two places tothe left and divided by 4, add the multiplicand removedone place to the left.

"^ 't^movea

Example 1—67896 X 35= «'8|6oo i.g78QgQ_,^Q„
+678960=2376360. ^ "~ ^ *^97400

^N.-35= -r + 10 ; therefore 67896 X 35= 67896 X'^•+li».

Rnr J"" "^M 'm ^^ .'"^r^ °^^^^ ^^°^^ multipliers-Rule.—Multiply by the equivalent fraction, inverted.

^a^^^fe^i'^*""'^'"''^^
^'^'^ ^'^ ^' ^^'^ ^ ^ =847-V°= 847 X

invert it, and then consider it as a muhipifer [49j

" ""'

wirn'nfr^''"''H
'"'"'^^ '" convenient as a mul.iplierwill not be equHlly so as a divisor: thus 35. For it isnot so easy to d.vid-e, as to mukiply by »£<>.+ 10 it'equivalent mixed number. > * t iu, its
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1

QUESTIONS FOR THE PTTHri,.

Show that a decimal fraction, and the corresnopding decnnal are not identical [59]
corrcspopd-

iioi'r^lZl'
a decimal changed 'into a decimal frac

3. Are the methods of adding &c vnlfr«r a«^ a •

nial fi-actions different r [62]
' ^ ^^ ^''^''

^^4.
How is a vulgar reduced to a decimal fraction?

tion /[641?' ' "^''^'^ ''^"''^ *' " ^'^^^ ^^°^°^i"^-

.^'^' in^r^.r'"
P'""^'' ^!""^"SS, and perice changed, at

T;, 'and 68]
""""^'^^'"^ ^^^^"^^ ^*' ^ Po-d" [66;

7. How is the decinial of a pounc^ changed, at oiiatmto shilhngs, pence, &c. ? [70]
^ ' '

-

^^8-
^Vhat are terminate and circidating decimals?

«n?'o
^^'•^'

^
""^^

*,
^epetend and a periodical, a pureand a mixed circulate ? [72].

' ^
10 Why cannot the number of dio-its in a Berind h«

equal to the number of units contained in the'^ri^or 1

intnL^'''^-''i''
P"'"^*^i'-«"l=^te or pure repetend changedmto an equivalent vulgar fraction ? [74]

^
12. How is a mixed repetend or mixed circulatAreduced to an equivalent vulvar fraction ? [76]13. What kind of vulgar fraction can produce noequivalent >i?Vc decimal? [79]

.

poauce no

K. fn" ^J^""^ T"^^'^ ^' ^''™^* P^^ces »^ust necessarilybe found in a finite decimal ? [80]
^^^sbdiuy

ci.L\ty'r4'."
'"''-'"* ''"'

" ^ "p^*^°'' °^

17. How many digits must be found in the finite partct a mixed circulate ? [84].
^

fi.oir
^"^ '''^'''* principal can we use the properties offrac ions as a means of abbreviating the processes of

multiplication and division ? [86, &c
]

P^^^^^^s oi
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SECTION V.

PEOPOETION.

the 'rule of ««_beea„t\l '°'"' "f^ " '^ '^'-'-^d

lmndred%"; "4",;.'" '"' """>«>««" P"Wi«hod nc'ariy Tno

""portant pdnciples, or„™tedliM *i
" 7 ''""'''' """

»nd ,1,0 A-rfm/of ,iopo"tio„
"" ""*'"'= "'''•^''^

The following traths a,o sdf-evJdent .—

<l™mity, 4 for instanoeT X6 trd iZ\t^tV'"'--equal, wo .shall have 6x 6+4=3x10+4 '
'"'"°'' "'•«

«XC=3xlO, and 2+9—4
6X(3+2X2- ixlO+i

from ler" Sh' aTe Z"^ '^r'""'
."o «'»"•"*''

•'qual. Thus, if we ubS'', f"
'''""'".•"J-'" "«' be

quangos 7, and O^S.TeThlu l^^
^''"" "^ ""^ "'l""'

7-8=5+2-3.
And since 8=6+2, and 4=3+ 1

.

8-4=6+2-3+r



FROMRTIOIf. t7?

5+6x3=10471 xS.
And since 4+ 9—13 , and "3X (3= 1 8

.

44-9x3X0=13x18.
6. If c(]ual quantitiea wo divided hy the same, or hi

equal quantities, the quotients will be equal. Thus ifwo divide the equals 8 and 4+4 by 2, we shall havo
&_44^
2 T

And since 20=17+3, and 10=2X5.
20_17+3

10"~Tx5"
7 RaHo fa the relation which exists between two

quantities, and is expressed by two dots ( : ) placed be-tween thein-thus 5 : 7 (read, 5 is to 7) ; which mean*
that 5 has a certain relation to 7. The former quantity
IS called the antecedent, and the latter the consequmt.

8. If we invert the terms of a ratio, we shall have
their inverse ratio ; thus 7 : 5 is the inverse of 5 : 7
,

y. J he relation between two quantities may eonsisfc
in one being greater or less than the other—then the
ratio is termed arithnetiaxl ; or in one being some muU
Ujpk or fart of tKe other-and then it is geometrical,
^

It two quantities are equal, the ratio between then*
is said to be that of equality ; if they are unequal it i»
a ratio ot greater inequality when the antecedent is

whenTt is r <^°°«^<l"ent, and of ksser tmqualityf

^
10. As the anthmtical ratio between two quantitiesM measured by their differmc^, so long as this difference

IS not altered, the ratio fe unchanged. Thus the ratio

^L ^Iff
""
"^""tK^

^^''\ ^^ '' ^^-^^^ 2 is, in each case,
toe difference between the antecedent and consequent
Hence we may add the same quantity to both the

antecedent and consequent of an arithmetical ratio, ormay subtract it from them, without changing the -atio
Thus

/ : 5 7+3 : 5+3, and 7-2 :
5-2° are equal

arithmetical ratios.
^

But we cannot multiply or divide the terms of an arith-
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molioal raiio by the same number. Thus 12x2 • 10V2

11. A geometrical ratio is measured by the auofiPnfobtamed if we divide its antecedent by its JonseoS -1
therefore, so lonj as this quotient is unaltered trrati;.!^not changed Hence ratios expressed by equal fricon«are equal.

;
thus 10 : 5:=12 : G, for y='/.~Henoe IZ

jre may multiply ov divide both terms of a gool\tairatio by the same number without altering ^tJ? ratio
thus 7X2 : 14X2=7 : l4--because Jl^^ J.
But we cannot add the same quantity1o bolh terms

12. When the pupil [Sec. IV.
17J was taught bowto express one quantity as the fraction of ano?her, him reality learnnd hnw fn /^lo.,^,,^.. *i . . , '

""

*i: 1. .
*" '^".ii.jr means, " What rdat'um W

consider 2^., it we consider a pound as unity :" " or '>m fine, « What is the value of 2i :
1"— ^ ' '

We have seen [Sec. I. 40] that the relation betweenquantities cannot be ascertaiied, unless they are made

VhlidKTj^ comparison which can be applied tSooM ^^flf. and £1 ; we must therefore reduce them tofarthings-when the ratio of one to the other w^^ become that of 9 : 960. But we have also seen at a

s-rivThesf
°
" T ""'T'^ '' - dividrbotrit

raJS as^f oT """"^^'^
', *^'i,f^^' ^ '' ^^O is the same

24^ and!ei F*'^ ^^^ •"

^'T^^^^
'""^ *^^ '^'^^ b^twefen

farthiL' I'll K '
P*'""^ j>emg considered as unity, thelarthmg will be represented by ^f^

^^

samfJ^fLf""T*?^^
ratio between two numbers is thewme as that which exists between the quofent of thefiraoUon which represents their ratio, andVity TbZ
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Low
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?>

11 li Dot ne«ei»»ry that we shoJj be able tTSwI-Wtalegem, nor even by a finite decimal, what wrtSJtS^

S^ i^h!! ^y'JJ^^^? f«
«i«* between a«y two^mies IhuB, if the ratio is 10 : 2, 6 ( V^ ia thu nn^»^by which we must multiply one Wri%i S^e IH^^

li* J« nVf -7^ ^^^' "* ^^'•'^ decimal-in ^hiohca^ we obtain only an approximation to the value^the ratio But though the measure of the raJo S ex-pr«sed by an m>,/. decimal, when there i^ no qn^aJywhich win exactly serve as the multiplier, or divS^r of

tlen n^'-
^ "'"^ "° approximation ub we pw!

n„«L •
"^ inconvenience in supposing that anyZ^eDumber is some part or multiple Sf any^other;TatT^at any number may be expreLd in terms of anoAer^!:

bdngX'lV" '^^•'" ^' * «^^"^^^<^ -^^> -^
of\t\Iyr'''\P' T/'^^r, consiste in the equaUtyot ratios, and is indicated by puttinir— or • • S*»1Z
theequal ratios; thus5:74fllof5T7r:9;^H^^

• ^:VfJr'S^^'T"^ that tL two ratios 5: rind
1:}\T '^"^*

'

*''• *^** ^ *>«»" *i»e Bame relation to 7

ot more than two ratios ; thus 4 : 8 : • 6 « 12 • • ift /q«
read,4 is to8, as 6 is'to 12, ai isl t! 36) m'ef^'

15 « ^ '/°^^ ^^''^.^^ *« »°^ 36, as betweenSHand 8, or 6 and 12-it follows that 4 : 8 : • 18 • ieZtnitwo ratios which are equal to the s^me are 'ea^^
::tut\n''^° ^^-

V* '^""^ arrShm'tiXl
eonstitute mantnmettcal proportion; when geometrical, a geomftncal proportion

fi^""*cwi

15 The quantities which form the proportion ar*»called ^op^rtionals ; and a quantity thr^aC wiSAree others, constitutes a proportion,^is cal ed a^^^V-oportt^l to iKo«e others. In a proportion, the^^^ide terms are called the extremesUnd the tio middTterms the mmm ; thus in 6 : 6: :7 ; 8, 5 and 8 areX



f

ir»»4 m bmk means, it is sslled tJU mean of tS
hlS^ » **»«». »n«e 5 : 6 : : 6 : 7, 6 is M< weaw of 5 and
7^ When tbe proportion is arithmetical, iJU mtan ofim qnantities is called their ariihwutieal mean ; whei»
the proportion is geometrical, it is termed their gtonu-
Pnail mean. Thus 7 is the arithmetical mean of 4
«od 10; for, since 7-4=10- 7, 4: 7: :7:10. And 8 ifwe geometrical mean of 2 and 32 ; for. since 4—Jt
i:8::8:32. t—n.

16. In an arilhmetical proportion, " the sum of th«UMns is equal to the awn of tbe extremes." Thus, since
11 : 9: : 17 : 16 is an arithmetical proportion, 11—9=-
17- 15 ;

but, adding 9 to both the equal quantities, we
hare ll-«-f.9=17-15+9 [3] ; and, adding 15 to
these, we have 11-94-9+ 15=17-16+94-15; butU^9+9j.l5 is equal to 11 + 15—since 9 to be sub-
tracted and 9 to be added =0 ; and 17— 15+9+16=-:
17+9--since 15 to be subtracted and 15 to be added =0 •

therefore 11 4 15 (the sum of the extremes) =17+»
(the sum of the means).—The same thing might be
yroved from any other arithmetical proportion

; and
therefore, it is true in every ca«e.

'

1 7. This equation (as it is called
) , or the equality which

exists between the sum of the means and the sum of the
extremes, is the test of an arithmetical proportion .-—that
w, It shows us whether, or not, four given quantities
eonstitute an arithmetical proportion. It also enables us
to find a fourth arithmetical proportional to three given
nmnbiers—since any mean is evidently the difierenoe
between the sum of the extremes and the other mean •

•nd any extreme, the diflFercnce between the sum of the
means and the other extreme

—

For if 4 : 7: :8 ; 11 be the arithmetical proportion,
44- 11=7+8 [16] ; and, subtracting 4 from the equals,
we have 1 1 (one of the extremes) =7+8-4 (the sum of
the means, minus the oikei extreme) ; and, subtracting 7
iw have 4+11-7 ahe sum of the extremes minus one
ff the means) ?=:8 (the other mean) . We might in the
•itoane way find the remaming extreme, or the remaining
«ie«L Amffi^htr lui^mHiUcal

,

j»rop.ortioa w^nld hkin



sinoe

« gr
plated wiU be

^okinff the required nqmber «• «r «k. -.
»*jire 7 ;

•*
;

;
t ^5 then 7-8 -^7^^ SI?T *-• "^

««*w»«ee minue theiiv«rj«i»\^W."* 1^^««"^^^
completed will be

«*««w»i»i^>
. 6; andlhepi^pflrtiaa

A. ». ^ 7:8:;4;5.
As the sum of the means wiU h^ f«««^ 1 . ..

jr^^e^extrome. we wTAn^-^^J^^^

•q«ai to the «.m o? Se ext^^'e^'TJ^ "^T"^ ^
4U-e equal—twice ««*Tf

"»en»e«
;
or—wnoe the mcaoa

<>f ih? extret:^;"*:,^Xurh^T*' *^ ^^VTinean»-^r <w« of thenTlInT^^'
half 0,e miin of the

27 ia
^9+^ fl

"^thmetioal mean of 19 a«d

j2
i -23)

;
and the proportion completed ii

«S^aMZ ^," ^^°f>«« t»»e •»« of the me«u

A ^ ^ « 7 5.
A» <be«ni4if the means it«Mai ^ «k>^ ^ ^

^^ «-*-5«6+7.
Ifttbtraefmg « from eaeh of the .nmui ...^-u

^ * U.1»^.5^t«^YS- +6+7^6!S?



^mM^ '^o^^i < tBm^ 4Jr'..4^"^ k ^kd .MOT8—6=7—5
; bat if 8--6^7--6, 8 : 6 and 7 : 6, «.

two 6fod ftritkmeticAl ntioa ; a^d if they are two e,/uai
MrjUhmetioal ratios, they constitute an arithmetical pfo-
p9r«ioD. It might in the same way be proved that
,«oy o<^ jbar <}uaDtitio8 are in arithmetical proportion,
rf the situi of the means is equal to the sum of the
extremes.

21. In A geomeirieal proportion, "the produef of
*• means is e^ual to the produei of the extremes."
fbus, since 14 : 7 : : 16 : 8 is a geometrical proportion,

y=V [10 ; ^»'» multiplying each of the equal quanti-
ties by 7, we have ( y x 7)=y x 7 ; and multiplying
eaohofthesebySjWehave 14X8=16X7(y X7X8) :--
but 14X8 is the product of the extremes; and 16X7
IS the product of the means. The same reasoning would
Mdwith any other geometrical pro ortion, and there-
fore it is true in all oases.

22. This amatim (as it is called), or the equality of
the product or the means and tho product of the extremes,
is the t^st of a geometrical proportion : that is, it shows
US whether or not four given quantities conetitute

.ufiD—nuiuu to bue uujeci, or uie rtue oj t/iree ; since any
mean is, evidently, the quotient of the product of the
extremes divided by the other mean ; and any extreme,
is the quotient cf the product of the means divided by
the other extreme.

For if 7 : 14 :
: 11 : 22 be thft geometrical proportion,

7X22=14X 11 ; and, dividing the equals by 7, we have
14X11

22 (one of the extremes) =—P' (*^® product of ths

means divided by the other extreme) ; and, dividing these
7X 22

bylljweliave—Tjj— (the product of the extremes di-

^^ded by one mean)=14 (the other mean). We might
In the same way find the remaining mean or the remiun-
i?g extreme. Any olhtr proportvoti would have answered
just .as. wejl—and iherefore what we have wA m true
m ev6ry caai. "' "* '"' ''*^'' fe*^!**-; >; '.x d •.'«.,•« .^ ^'^

- *



Making the r^uired number one of the n^e^ ^ ^,
»»»Te8:10::i:i4.^j8. j^. .^4
..

>
•«« o

. lu
. .~rp (the product of

l^yrK™'"
'*^'^*^?** ^^ *»»«^^ mean. 1-11.2^ 14And the proportion completed^ be ^ '

8 : 10 ; : 11 2 : 14.

1.

2.

8.

4.

6.

6.

7.

8.

To
M
•»

tt

M
• t

It

8.

6.

8.

6.

10,

loao,

160,

Find fburth proportion"S
6,
8
6

12
160
68
10

and

»»

>*

12
8
8
4
68
160

1020
10

«fn«. 24.

4.

16.

8.

1020.

10.

68.

160.

5 20 6 24»

.f^ottfir "' *"' """" » e^-- "o the p,odu..

5x24«.20x6.

Dividing the equals bj 24, we haye^=?^

But-^2<*f ^_5 20X6 6 6 6

«nn-^^^^*t
?o; and 20X24=24"; therefore20=24;

mjMMi Mine as that between 6 and 24 • h^noA ilioM .« -



mm m^faa^mM W9 is gwroe^fhwl proportim^ if
the produQt of tl» means i& equal to the product of the
extremes.

'^

25. Wlwn th» ink teem ia uoUy. to fSnd a fovrtib
proportional—
Rule,—Find the produst of the second and third.

ExAMTw.—What isi th« fdwrth propoHtioml to I, 12, and
27 ;

I : 12 ; : 27 : 12x27=324
We are to divid,i tht* produofc of the mettm* by the eivmMtrsme

;
but we may neglfcot the divisor when it i* uniti—nee arviding a number by unity does not alter it.

BXKRCI8B8.

Fwd fourth. pr«£«rtd<Ni«hi

??• "
J* 3 » 20 . , 400.

U. V 1. 100 „ 73 . 7800.
12. „ 1, 63 \. 110 . . 5830.
1*. M 1, 16 „ 1234 . . 18610.

26. When either the secoiwl, or third term i» unity^
1-VLE.—Pivide that one of them which is not unity

by the first.
^

Example.— Find a f&urth proportionar to 8, 1, and 5.

8 : 1 : : 5 : f

.

We are to didde the product of the moans by the ffivea
extreme; but one of the means may be considered ai Che
product of both, when the other is unity. For, sinco nnlti^
plioalian hf muiy producea b» effect, i% may he emitted

14.

16.

16.

IT.

IB.

19.

20.

21.

WkA>>

To

»^

»
»
*»

•*

KXERCI8E3.

Fiad fourth proportionals.

6.

5.

<•

8.

9,

17,

20» and
1

21

24
1

1

200. 1000
200, 1

1

20
I

1
60
6S

^ I
,, 1000

>am. 4
4.

3.

8w

6.

6.

aqual^ each ttt said to W
^ItjeoiiMinflBi mMaof tha extr«ne«; and the ffftidMi

f

(

1

t

t
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WMJl Of PRQFIttTKm. m
^tte extremes IS egual toj^ »i«aniuultiplifld byitaelfcmnoe, to discover the geometrical man of two qvoM
tttaas we have only to fiud some number which, mul5.
I*8d bj steelf, wUl be equal to their product—that ij,
to lud, what we shall term hereafter, the square root
<lf their product. Thus 6 is tlie geomotrieal mean of 3Md 12 ;

for 6X6=3X 12. And 3 : 6 : : 6 : 12.

*u ^5"n^*
^^*^ ^® '^^^^'^^ *° "^^^^ *^® P"P'l acquainted wiA

the toLowm^ properties of a geometrical proportion—
We may consider the same quantity either as a inean

or an extreme. Thus, if 5 : 10 :: 15 : 30 be a gaoraetricj
proportion, so also will 10 : 5 : : 30 : 15 ; for we obtain the
same equal products in both cases—in tk3 former 5x30-^lOX 15

;
and in the latte,?, ICJX 15=5X30—which

are the same thing. This change in the proportion is
oailed inversion.

29. The product of the means will continue equal to
the product of the extremes—or, in other words, the
proportion will remain unchanged

—

If we alternate the terras ; that is, if we say, " the
first IS to the third, as the second is to the fourth"

If we ''multiply, or divide the first and second, oi
the first and third terms, by the same quantity"—

If we " read the proportion hadcwards''''
If we say " the first term plus the second is to the

•econd, as the third plus the fourth is to the fourth"—
If we say " the first terra plus the second is to the

first, as the third plus the fourth is to the thii-d"—&,o.

RULE OF SIMPLE PROPORTION.

30. This rule, as we have said, enaWes na, when thre»
quantities are given, to find a fourth proportional.
The only difficulty consists in stating the question;

when this is done, the required term is easily found.
In the rule of simpk proportion, two ratios are given,

the one perfect, and the other imperfect.
31. Rule—I. Put that given quantity which belong

to the imperfect ratio in the third nlaee.

4l€L

II. If it appears from the natme of the qweation that
- T^mr^ <i**aatit^ niust be ^o»tor thaii the otiier,



m^ Hitt)t i}¥ FkO.'OMTIOfr.

Ii iil

"f..ffT®** **"** '^^ **** "o™® ^^tioj put the larger t6rm
of th« jj^/er/ ratio in the second, and the smaller ii
the first place. But if it appears that the required
quantity must be less, put the larger term of the perfed
ratio in the first, and the smaller in the second place.'

III. Multiply the second and third terms together,
and divide the product by the first.—The answer will
be of the same kind as the third term.

32. Example l.—If 5 men build 10 yards of a wall in one
day, how many yards would 21 men build in the same time ?

It wiU facilitate the stating, if the pupil puts down the
question briefly, as follows—using a note of interrogation t«»
represent the required quantity

—

5 men.
10 yards.

21 men.
1 yards.

10 yards is the given term of the imperfect ratio—it must
therefore, be put in the third place.
5 men, and' 21 men are the quantities which form the

perfect ratio
; and, as 21 will build a greater number of yards

than 5 men, the required number of yards will be greater
than the given number—hence, in this case, we put the larger
term of the perfect ratio in the second, and the smaller in
the first place^

5 : 21 : : 10 : 1

And, completing the proportion,

5 : 21 :
; 10 : ?L^=42, the required number.

Therefore, if 5 men build 10 yards in a day, 21 men will
build 42 yards in the same time.

33. Example 2.—If a certain quantity of bread is sufficient
to last 3 men for 2 days ; for how long a time ought it to
last 5 men ? This is set down briefly as follows

:

3 men.
2 days.

5 men.
? days.

2 days is the ^wen term of the impeifea ratic^—it mu«t
therefore, be put m the third place.
—5— .„^gv-E vczv Missistfoi VI xucu, <>2ic Bijurier die sime a ciyeB

qiunttty of bread wiU last them ; but this shmltr time u^e



ftvu or ntoponnoir^

5 : 3 : : 2 : ?

And, completing the proportion, *

3x2
5 : 3 : : 2 : -^=1», the required term.

belie^rontr? ^ *""" ^' '^ ^~' ^2^' ^»»«^* -»

25 ; 1 : : 21
1X21
25

21
pounds £2g=16s.9id.

to lower
causes

It 18 necessary m this case to reduce the pounds t
denommations, in order to divide them by 25 : this
the answer, also^ to be of different denominations.

i.n««?^^if°* o'J -It is conrenient to make the required

J^m/-
the four h term of the proportion-that is, one of the

dJiSTa m'ean
"23]''^''''' '* '°""' ^^"*"^ ^«"' ^ «<>»«

1,?-^'°^ or II —It is also conyenient to make quantities of

l*Ll °** *^® ^^""^^ °' '*>« 8»"»e ^•at'o; because, for in-stance, we can compare men with men, and days with days—
?«.oI®

?'*?°' compare men with days. Still there is nothinjr

[S!^Sr
** '" con»Pa"ng the nMm*«- of one, with the number of

S!,!.?®' ' i?*u
^" ^^'"Pftwng the number ofmen with the guan-f^yofwork they perrorm, or with the number of /oaves thej

Sill 5r
*^*?^*hlng8 are proportioned to each other. Hence weibaU obtain the same result whether we state example 2, thus

fi : 8 :: 2 : ?

or thus 5 : 2 : : 8 : ?

feT**®?
diminishing the kind of quantity which is in the per-

fect ratio increases that kind which is in the imperfect-or^Uie
reyerse—the question is sometimes said to belong to the invergerole of three; anddiflferent methods are given for the solution

»JS,® /^ A^^-f^
of questions. But Hatton, in his Arith-

JlfmAi! ^5 ^ ?•'*''' ^2»^.«»>' l'S3,) suggests the above gene-
1 ™°Al°^ solution. It is not accurate to say " the inverserule of three" or •• inverse rule of proportion ;" since althoS

there is an inverse ra/»o, there is no inverse proportion.

*«? H?,T fi' ."^•-'T®
multiply the second and third terms,and divide their product by the first, for reasons already given

.JVuI-Tr""' ,7. V.
"'." *'*'"''' *"'"° ^ ^^^ "»>*•»* term, sinotMither the multiplication, nor the division of this term hSdiaoged Its nature ;—20». the payment of 6 da^s divldwl b/l



Mi.
tfwiX M *• l»Jiw»t Of <m» ^*JiMnd^\ih»^t^^^
•r «« <Uy ««ltipu,d b, 9 «iT«i^- X 9 M tl.e p.ja*nt of »

It w«-M ^*'"r*'*
*"? ''*'•* »*>* <>' **»• 8a«e kind as the third

JJoJ^otttCe^ei^X^^^^^

-^co^'/n'"?
f^^^\?oxivement to divide the &«t aad•Bcond, Of first and third terms, by their greatest com-

Xr'S^P ^^'° *^^^^ '^^"'^ *^« --P^«i^ ^^
ExAMPL«.~If 36 cwt. cost £24, what wiU 27 owt. cort '

n- -A- .X, .
3a

: 27 :
: 24 : ?

Dividing the first and second by 9 we h&ve
. . 4 : 3 :: 24 •

"»

Aad, dividing the first and third by 4,

l:3::6:3x6=£18.

)
EXERCISES TOR THE PUPIl..

Find a fourth proportional ta
5 pieces of cloth : 50 pieces ; : ^227. Ans. J6»m
In"^' WJ^^''^-

'''•^^'' ^^- 107505.
10 lb : 150 lb ; : 5s. Ans. 75s.
6 yards : 1 yard : : 27s. Ans. 4s. 6d.

A I Jf ? 'J^
y^'^'

=
'• ^^'' ^«*- 725.

«. 5 lb : 1 ft> : ; 15*. Ans. 3s.
7. 4 yards : 18 yards ; : Is. Ans. 4s. 6d,

1.

3.

3.

4.

^A^^in ™''!r 1"*"',"^ "^ P'OTisioiw would iMt 4U

-•A ji/*^™
to have 30 yarda of cloth 2 yard, iria^

^^..h"^3 .T»i-
' 'n.b^adth to line it, how mneh^

ivr« ia^i^r snail X ^^e^uire.? -Aim. 3Q jardj.

P

V

n

cc

2«

r ;



t^^M of barley ? Ans. jfiedv , ^;

^& A merchant agreed with a carrier to brin*. 1;^«^Qf goods 70 miles for 13 crowns, but his wSaXbcwgheavUy laden, he was obliged to unload 2 cST
^L'f ^""""^i

^' -^^^ "^^ ^'^^i^der lor the^imoney ? Ans. 84 miles.

Am.'£450^
""^ ^^^ *''''' ""^ ^""^'^ *'°^* ** ^^ P^' ^'^^ •

»nll'i a } ^r^ * P®f°° ^^°° ^^"^ "7 ^''^^H how muchwight he to lend me for 12 ? ^ti*. ^233 6*. 8rf

ri.*i ;f Qo"^
-^"'^ ""? * P®^^°" ^^^^ ^^ 70 days at th»rate of 30 miles per day? ^7m. 2100

J^ »" "»

-J!i' •^^p;i P^"".^ ^1 ^"^ ^°® ^°^k' j^o^ n»«ch wiU Iflwnd m 52 ? ^?m. JE208.

w° 4JrSf'® iT P'J^*<'«» i° a '-own sufficient to sup.pMt 4000 soldiers for 3 months, how many must hi

^1 i5?i,^ ""^J
^^^'^ ^^* ^ "»°°*^s •' ^«*. 250(X

Ans/;^^ "" '^°' ^"^ *^^ *°''' ^* ^2 per «°re i*

22. If a person travelling 13 hours per day wouldfin^ a jouiney m 8 days, in what time will he accompli
It at the rate of Id hours per day ? A,ts. 6f| days.^

«J n f V^^ ^'^'^ °^ ^^6 g^llo'^^ of brandy at 125.per gallon > Ans. 3072*.
"^

.o^i ^^?** "^^ ^^^ ^^"*^^ "^ «^ot^ come to, at je2 peryard ? ^w*. je3i2.
' P*'

3fV If one pound of sugar cost 8d., what will 113pounds come to ? Ans. 896d.
2b. If 136 masons can build a fort in 28 days, how

«.^''**^^i
''"^ ^'"'^ ^"^ ^'^^'^^^ ^^«* ^^^ what wUl 56 yard*come to ? Ans. 336d. ^

28. What wiU be thp price of 256 yards of tape at2d. per yard ? Ans. b\2d.
^

39. If |fil00 produces me M interest in 365 days.

Kn



AOLB or m9POMnoir.

•^^ 90. Whst diftll I reoeive for 157 pair of g^oTtl, at
lOd, per pair ? iln«. 1570</. r .kp

81. What would 29 pair of ahoes oome to, at 9t. per
pair? Ans.2Qls.

' 32. If a farmer lend his neighbour a oart horse which
draws 15 owt. for 30 days, how long should he have a
horse in return which draws 20 cwt. ? Ans. 22\ days.

33. What sum put to interest at &Q per cent, would
giveM in one month ? Ans. iS1200.

34. IfIlendJS400for 12 months, how long ought iS150
bo lent to me, to return the kindness ? Ans. 32 months

36. Provisions in a garrison are found sufficient to

last 10,000 soldiers for 6 months, but it is resolved to
add as many men as would cauSe them to be consumed
in 2 months ; what number of men must be sent ia }

An$. 20,000.
36. If 8 horses subsist on a certain quantity of hay

for 2 months, how long will it last 12 horses ? Ans.
i\ months.

37. A shopkeeper is so dishonest as to use a weight
of 14 for one of 16 oz. ; how many pounds of just will

be equal to 120 of unjust weight } Ans. 105 lb.

38. A meadow was to be mowed by 40 men in 10
days ; in how many would it be fioished by 30 men ?

Ans. 13^ days.

37. When the first and second termp of the proportion
are not of the same denomination ; or one, or both of
them contain different denominations

—

RuL£.—^Reduce both to the lowest denomination con-
tained in either, and then divide the product of the
second and third by the fii-st term.

ExAMPLp 1.—If three ounces of tea cost 15d. what will 87
pounds cost \

The lowest denomination contained in either is ounces.

"!• ?, fe 1392x15 ^•

S : 87 : : 15 : 5— «r6960=«=je29.

16
^

1392 ounces.

There is evidentiy the same ratio between 3 01. and 87 \

bttweea 8 os. aad 1892 ox. (»k« equal of 87 A).

.

3
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nwLM OF ntoroRnoR. ni
buipu: a.—if 3 Tttds of uy thine etwl 4« 9M «Ima

ewi be bought for £2 ?
^ ^ ^^"^ '^

Tb« lowMtdenominaiion in either is farthinge.

s. d.

4 91
12

£
2 : : 3 ;

20

fdo.

Ox:

231

i9iiox3
Jl;-

1 «g*

57 pence. 40 uhillinM.

_1 12

231 farthings. 480 pence.
4

1920 farthings.

..ti?'*
" evidently the same ratio between ia. 9|rf. and £2.

?n, fw? .^'^t
J^^'^bers of farthings they contain, respectivelyFor there » the same ratio between any two quanUti** ibetween two others which are equal to them.

^"*"""**' *•

Example 3.-rf 4 cwt., 3 qrs., 17 lb, cost £19, how ,n«ohmil 7 cwt. 2 qra. co.st 1

The lowest denomination in either is pounds.

* 840x19
19 : .... -=^£29 l.«. 54 .

cwt. or. lb cwt. ur.

4 3 17 : 7 2
549

19 qrs.

28
30 qrs.

28

. 649 lbs. 840 lbs.

£XKRCI8K8.

Find fourth proportionals to

39. 1 cwt. : 17 tons : : £5. Ans. JE1700
40. 65. : .£20 : : 1 yard. Ans. 80 yards.
41. 80 yards : 1 qr. : : 400*. Ans. Is. 3d.
42. 35. 4d. : £1 Ws. : : l yard. Ans. 9 yards

3 cwt. 2 qrs. : 8 cwt. 1 qr. : ; £2. Ans. £4
10 acres, 3 roods, 20 perches : 21 acres 3 roods •

Ans. ^£120.
•

43.

44.

£60.

45.

3 qrs.

10 tons, 6 cwt., 3 qrs., 14 lb : 20 tons, 11 owt .

::£840. ^tw. £1680.
«, »' owr.,



nmtm mr ^r^vp^ionvm.

t

Hid. Ans.£2232.
-^ iT

47. If 1 ooBoe «f spioe co0l)i4f., irhai ini| b« the
'^eofl6tb? ^n.?. i;ol45.

48. What ifi the price of 17 tons of butter, at £5 per
eirt. ? Am. .£1700.

49. If an ounce of silk uosts 4fl.^ whftt will bo the
prioeofldlb? Ans. £4.

6J. What will 224 tb 6 oz. of spice come to, at 3j
per oz. ? Am. ^£538 lOs.

51. How much will 12 lb 10 oz. of silver come to, at
bs. per oz. ? Am. iJ38 10*.

62. What will 156 cwt. 2 urs. come to, at Id. per
lb? Am. £b\\ A.S. ^d.

63. What will 56 cwt. 2 qrs. cost at 10*. M. p«r
qr. ? An!i.£\\H\^s.

54. If I yard of cloth costs £\ 5*., what will 110
yards, 2 qrs., and 3 nails, come to } Am. ^2138 7*, 2t\d.

55. If li cwt. of butter costs J26 Qs.^ how much will
17 cwt.,^ qrs., 7 ft), cost } Am. £[ 10 125. \0\d.

66. a! 15s. per cwt., what can I have for ^2615 15*. ?

Am. 821 cwt.

57. How much beef can be bought for £760 124., al
325. per cwt. Am. 475 cwt., 1 qr., 14 ft>.

58. If 12 lb, 6 oz., 4 dwt., cost jei50, what wilj 3 lb,

I <»., 11 dwt., cost ? Am. £37 10.».

69. If 10 yards cost 175, what will 3 yards, 2 qrs.
«OBt? Am. OS. \l\d.

60. If 12 cwt. 22 R) cost £19, what will 2 cwt. 3
qrs. cost ? Am. £4 5s. S\d,

61. If 15 oz., 12 dwt., 16 gTB., cost 19*., what will
13 oz. 14 grs. «ost > Am. lbs. lOd.

38. If the third term consists of more than one deno-
mination

—

BuLE.—^Reduce it to the lowest denomination which
it contains, then multiply it by the second, and divide
the product by the first tenn.~The answer will be of
that denomination to which the. third has been rednoedj
and may sometimes be changed to a hi|;her ^so.
OX i)j.



%r

•w* or n!o9omn9ti. '^^

MO pence.
4

441 farthinga.

yds.

2
4

11 qr.

4

y_<i«qr.n. rf.

442x45^ '

* 4^ • 44—«>^hing8=S,. Sd.

V"' yds. qi
3 : 27 ^27

4

110 qr.

4
45 farthingt).

44 nails. 442 naila. #

W.K.-If3^ ec«t .-3 11,. 4^... what will 90 lbo«.ti

4^
§ -=3 11 4|x32*sll4 4 8

SXSRCISES.

Fiud fourth proportionato to

^^li'l^*-*^^- ^«*. i2*.k•7. 7-imrt.. Rmwi 11 «k . i»»
9*. 4^4, Ant. £S7 5t. 4d.

i '• 6w«.,^^ni,, ,i»tt : i^jej



M4 BUbB or rRoromo*.

. . 66. 172 •fft., 2 <!«., 18 lb : 7 owt., 3 qra., 1 1 lb : : iBS?

Si. 3i. Ant. £3 19t. 4^d.

69. 17 owt., 2 qn., 14 tt> : 2 owt., 3 qT8.,21 lb : : i^3
Ans. i^l2 3«. 4/i.

70. £S7 65. 3<«. : £3 195. 4|<«. :: 172 owt., 2 q»., 18

ft). jln5. 7 cwt., 3 qrs., 11 lb.

71. je3 195. 4\d. : ^287 6s. 3d.:: 7 owt., 3 qrs., 11 lb.

Ans. 172 owt., 2 qra., IS lb.

f

72. At 185. 6i. per owt., what will 120 owt. 008t >

Vil»*5. jBlll.
' 73. At 3\d. per pound, what will 112 lb oome to?

Ans. £1 105. 4d.

74. What will 120 acres of land oome to, at 145. 6d.

per acre ? Ans. £87.

75. How much would 324 pieces come to, at 25. 8^(i.

per piece ? Am. £43 17s. 6d.

76. What i3 the price of 132 yards of oloth, at I65.

4d. "per yard ? Ans. £107 16.?.

7/. If 1 ounce of spice costs 35. 4d., what will 18 lb

10 oa cost.? Ans. je49 135. 4d.

78. If 1 ft) costs 65. 8d.f what will 2 owt. 3 qrs. oome

to? Itw. iS102 135 4rf.

79. If £1 2s. be the rent of 1 rood, what will be the

tent ( I 156 acres 3 roods ? Ans. £689 145.

80. At IO5. 6d. per qr., what will 56 owt. 2 qrs. be

worth? Ans. £11S 13s.

81. At 155. 6d. per yard, what will 76 yards 3 qrs.

oome CO ? Aiis. £59 9s. 7\d.

82 What will 76 cwt. 8 lb come to, at 25. Qd. per

lb ? Ans. £1065.
83 At 145. 4d. per cwt., what will he the cost of 12

owt. :i qrs. ? Ans. £8 195. 2d.

84/ How much will 17 cwt. 2 qrs. come to, at 195.

\0d. ^er cwt. Ans. £17 7s. Id.

85- If 1 cwt. of butter costs £6 65., what will 17 owt

,

2 qrs , 7 ft), come to ? Ans. £102 125. \0\d.

tr 86 If 1 qr.. 14 ft) cost £2 155. 9d.^ what will be the

cost of 50 cwt., 3 qrs., 24 lb ? Ans. £378 I65. B\d.



*lfLE OF PROPuRrrOV. i£^

worth / aI 1/"'" ™«' •"' «''•' «'"'* '^ l-^lf «n o^.

galloa; whatl tl.'eu- co.tVI^Ttel llV *"'

KoLE.—Having reduced them to improper fraction,^

&c.] for the managLtnt Xoiionl- "" *"'- ""• ''

3f yards=x3,« yards, therefore

V 47 a
T

4rX47 o,-«y} weeks, nearly.3U

40.—If all the terms are fractions—

teru^t^i^'"'
*^^ '"^' ^"^ *^- -"^tiply all the

floS^LTof^'^^V^^^^^^^^ H of 40 tons of
take to c^onsume it ? ^^ ""'" ^ ^^ *^« «a™e regiment

-rlr^^i^lS^Z^^^'^-^ f^r the divisioa

'U.A aretct'sl"'
^^^^"^' ^ *^« ^^^t -^ third

/-v^?i^'='."r^®*^«ot *tem to a commnn ^a««^,v*--.

•rnomLtr^'^
'^" ^^^ ^^^^^^^^' and-the-n^o'^t'"^



vsa^^v^jimammmmmmm

H6 RtjLE or pnopoiirios.

ExAMPLK,—If ^' of 1 owl. of vica coMt.i X2. what will ,i^ ot

a cwt. cost ?

Iff • • ^

Ucfluoing tho fraotiona to u common donominat'^r, \?o hivv»

3-0 . 37 .
o 'Si- 5>i • • - • •

And omitting tho denominator,

23 : 27 : : 2 : ^,^"=X2-7«jC2 Us.

This I'rt inorely iiuiltiplyin^ tin; fiivst nn'l seoond, or t!io first '

and tliiid terms by tli« cumiauu dcaumiuator—AvUicli [>(>] does

not uUcr tho proportion.

EXKncmts.

01. What will I of a yard cost, if T yard costs 135

6(^. ? Ans. 105. 1^(/.

92. If 1 lb of spice costs J*., what, will I ftv 14 oz.

eost? Ans. Is. 4}d.

93, If 1 oz. of liilver co.sts b'js.y what will J oz. cost ?

Ans. 4s. 3d,

94. How much will |- yard eonie to if -|- cost *a'. ?"

Ans. -^^fS.

95, If 2| yards of flannel ci>8t 3 Is., what i.s the prico

of 43- yards ? Ans, 6s. 4d.

9ti. What will 3^- oz-. of silver CTrst at 6^3. per oz. .'

Ans. £1 U. 4^d.

97. If -f^j-of a sliip costs £273^, what in /^ of her

worth f Ahs. £-2^Z1 V2s. \d.

98. If 1 lb of silk costs IC!--^., how many pounds can

I have for 37-i5. > Ans. 2} lb.

99. What is the price of 49,^,- yards of cloth, if 7|
cost £1 18s. 4d. } Ans. £51 35. Iff J-f/.

100. If jeiOO of stock is worth .£;98|, what will ^£362

85. l\d. be worth } Ans. £3bS 7s. Id.

101. If 9^5. is paid foi* 4-f yards, how much can b©
bought for £2^^j ? J >.>- '{ yards, Vic-ndy.

MISCELLANEOUS EXERCISES IN SIMPLE PROPORTIOIf.

102. Sold 4 hhds. of tobacco at 10^/7. per lb : No. I

weighed 5 cwt., 2 qrs. ; No. 2, 5 cwt., 1 qr., 14 lb ; No.

3, 5 c#t., 7 tt> ; and No. 4, 5 cwt., 1 qr., 21 ft). What

\

_ .^ _j, _ ....was cauir pact- Ti-.ij S/iu^ i^is. va.



it will )<^g 0^

or, Nfo hav#

or t!to ftrat

«U [>(>] dues

UOStS 13^

1 ib 14 oz,

J oz. cost ?

|- cost 1 4'. ?"

is the pi'ico

5. per oz. .'

s -/j of her

pounds can

doth, if 7|

-t win ^£362

uch can be

PDRTIOrT.

r lb : No. 1

14 R) ; No.

ft). What

\

nVl.K 01 rit01'OKII05.
11)7

that the fVci^l, Uo-;, ";,/'", '"
{

'•' "' P«- P"uncl

lb

3(J0

lb

1

£ s.

15 4
2 10
1 5

1

d.

1) cost.

duty.

freiglit.

portorngc.

: 19

20

381

12

1 3 entire coHt.

300)4575

154 rf. Answer.

J'hVosrSt'S";?,^" '''''fr^ ''' ^•^"«-

pipe- fov<hLvi ^ ^ ?"' ^"'^ for freight 4.». pei

PPo' Wl f i^l'in'
I^7\fc'^^"on; for portera|e, J.. Lpipt" »> iiat did the whole f'osi- • nnrl ,.,i. * 1

'
., ^ ,

mo in per gallon r yl,,/ It cos '^vt r
'^''' '^ '^^^^^'^

lOo J3?ught thrersorts of t V'^'-,P'^S^"^^"
quantify of c'Jch Z^: one so' t 'tT^' ""n

"" '^^"^^

and the third at 7^ AVb!f ./ '
""''^^'^^ ""^ ^'-

i

one gallon Jt^U:,^^''^ f "^' ^' ^^^^ "^^^^^-

and another at 4ld lei TJ. It;
'•
^"''^^''

']*
f^' ^

I wish to know what fin ^.?-"
'^"^'"^ ""^^^ *^*-^™

^^5. 4d.
*^' "'^^^^"^'^ «°«* «^° per quart .^

and^th". ^T^^'^
"^ ^^'^' "^ «^^^^ 100 barrels of each •ana the prices woro ld<i i«<. t-- t ,

t-atu
,

19!^! .^^°'^ "^'^"y 'earns of paper at 9^ 9d nnd

„„i°k^^^ ™'J^/
P*''' -S'^'. f«' ti«e kinds of wine,"'= -' '"-

i another jE9 oj. ; and the third
K



lys RULE OF PROPORTION.

It

£\0 15s. per hhd. He had of each an equal quantity,

iho. amount of which is required.

£ s.

8 10

9 5

10 15

£
28

28 10,

s. £
10 : 171

28 10, the price of three hogsheads of each.

£171X3
£28 10

=18 hhds.

IIU. Bci'.ght three kinds of salt, and of each an equal

quantity ; one was 145., another 16s. , and the third 195.

the harrel ; and the whole price was £490. How many
barrels had I of each f Ans. 200.

111. A merchant bought certain goods for £1450,

with an agi-eeraent to deduct £1 per cent for prompt

pajTnent. What has he to pay ? Ans. £1435 10s.

112. A icaptain of a ship is provided with 24000 ft

of bread for 200 men, of which each man gets 4 ft) per

week. How long will it last .? Ans. 30 weeks.

113. How long would 3150 fo of beef last 25 men, if

they get 12 oz. each three times per week ? Ans. 56

weeks.

114. A fortress containhig 700 men who consume

each 10 ib per week, is provided with 184000 lb of

provisions. How long Avill they last } Ans. 26 weeks

and 2 days.

115. In the copy of a work contaming 327 pages, a

remarkable passage commences at the end of the 156th

page. At what page may it be expected to begin in a

copy containing 400 pages } Ans. In the 191st page.

116. Suppose 100 cwt., 2 qrs., 14 ft) of beef for

ship's use were to be cut up in pieces of 4 lb, 3 ft), 2 ft),

1 lb, and J- ft)—there being an equal number of each.

How many pieces would there be in all.'* Ans. 107J
;

and 31 lb left.

117". Suppose that a greyhound makes 27 springs

while a hare makes 25, and that their springs are of

equal length. In how many springs will the hare be

overtaken, if she is 50 springs before the hound ?
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^ •" 50 : ; 1 sprinff • 50-i- s a7K *u
the hare will mate, before it fJTvertiker"" '^ '^""S^

rate'of Yo\1r ll'^'Z^rY^'^ T^ ^^ ^^^ ^t the

Am. £38 10. ^
'
""^^^ '' ^^^ ««"^^S price?

119. If a ton of tallow costq i°q7 in„ x ,

must it be sold to eain bv iT, Ii
''. ""^ ^^'^* ^^^t

Ans. £40. ^ ''^ ^"^ ^^""^ t^« P"ce of 1 ton t

120. Bought 45 barrels of beef at oi, ^,. i, ,among them are 16 barrpl^, 1 .f i
•

i
,P^^ barrel;

only 3 of the rest ffnw' i

""^""^ ""^"^^ ^^ ^^^th
£43 1.. ''*• ^^^^ ^^"^^^ ^"^^t I pay ? ^,,,.

if I sill all at IsZ^t ' i^TSt^
^'^^ " ^"""

women, fXhlt ^rtetT '^ ^^ "^^^ ™^ - ^^

dav^ Tn L ^^ ^^^P '^ quantity of corn in Tqdays. In how many days would 21 women doTt ? iL
eac'l^of^Jc' fqli^q^nt^fLTtr- ^''^''''' (""^'^-^
4 men's work

^"^^^^^^^3 by 4 they will remain oqual)°

4 (one man's work)= -
'^^ orkof^ women

^ li; or a womlrwS\ toT-
"^ '-^

^T^"« ^v^^^^^

Hence 27 men's work-oV v l.
*" ""*? ' ^^^^^ :: 1 .- j.^.

place of saying-1
^ ^ ^^ '^"^^<^°s work; then, in

21 women
: 27 men : : 13 days : i

saytheworkof 21 wo.en
: the work of 27x1^=333)

women : : 13 : ^^#i?—onas a
* ^ iJ

21 -==20||

124. If a pound (Troyweight)ofsilver is worth 66o



200 RULE or PROPORTIOX.

n

what is the value of a pound avoirdupoise ? A71S. £4

merchant failing, owes £40881871 to his

and has property to the amount of £12577517
How much per cent, can he pay ? Ans. £30

125. A
creditors;

10.9. l]d.

los. 3^d.

126. If the digging of an English mile of canal costs

£1347 7s. 6d., what will be the cost of an Irish mile r

Ans. £1714 I6s. 9|r/.

127. If tlie rent of 40 acres, 3 roods, and 14 perches,
is £100, what will be the rent of 35 acres, 2 roods, and
10 perches.? Ans. £75 I85. 6'id.

128. When A has travelled 68 days at the rate of
12 miles a day, B, who had travelled 48 daj's, overtook
him. How many miles a day did 13 travel, allowing
both to have stai-ted from the same place .? Ans. 17.

129. If the value of a pound avoirdupoise weight be
£4 Os. 2yL, how many shillings may be had for one
pound Troy ? Ans. GGs.

130. A landlord abates i in a shilling to his tenant;
and the whole abatement amounts to £76 3*'. 4^d.
What is the rent ? Atis. £228 10^. 1^.

131., If the third and tenth of a garden comes to £4
lOs., what is the worth of the whole garden.? Avis.

£10 7s. S}d.

132. A can prepare a piece of work in 4^ days ; B
in 6J- days

; and G in 81 days. In what time would all

three do it .' Ans. 2yJ-^Y.

4i daya

J J days

. day

day

82 days : 1 day

6'

1 whole of the work : f part of the whole—
or what A would do in a day.

1 whole of the work : y*^ part of the whole

—

or what B would do in a day.
1 whole of the work : f^ part of the whole—

or what C would do in a day.

f4-i7)+w=^ffo^=^vh''it «// would do in a day.
Then the ^i*l, part of the work : 1 whole of the work : : 1

day (the time all would require to execute .i^J-^X of the work) :

2~|J^ days, the time all would take to do the whole of it.

133. A can trench a garden in 8^ days ; B in 5i
^)•• but when A, n. anu C work tosether, it will be

finished in l.} days. In how ma,ny days would C be
able to do it by himself.? A71S. 2^ff days.
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_6 3 1

1 t 25
1 whole of the work : : 1

A, B, and C's work in one day=^ of the whole=l''l>
SuTstvact- ( A's work in 1 day=-3 )

'^^^

iug
I
B'8 work in 1 d&.y=!f. j

=11?- of the whole=/^4J'^

C's work in one daj remains equal to

Then J\?Jg (C's work in one day)
day : 2 |§f , the time required.

134. A ton of coals yield about 9000 cubic feet of
gas

;
a street lamp consumes about 5, 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
ot coal would be required to keep 17493 street lamps,
and 192724 argand burners in shops, &c., lighted for
1000 hours } Ans. 95373A.

°

135. The gas consumed in London requires about
oO,000 tons of coal per annum. For how long a time
would the gas this quantity may be supposed" to pro-
duce (at the rate of 9000 cubic feet per ton), keep one
argand light (consuming 4 cubic feet per hour) con-
stantly burning ? Ans. 12842 years and 170 days.

136. It requires about 14,000 millions of silk worms
to produce the silk consumed in the United Kingdom
annually. Supposing that every pound requires 3500
worms, and that one-fifth is wasted in throwino-, how
many pounds of manufactured silk may these "worms
be supposed to produce > Am. 1 48S tons, 1 cwt.,3 qrs.
17 lb. /^ '

137. If one fibre of silk will sustain 50 grains, how
many would bo required to support 97 ifo ? Ans. 13580.

138. One fibre of silk a mile long weighs but 12
grains

;
how many miles would 4 millions °of pounds,

annually consumed in England, reach .?

„^ , , ^
^ns. 23333333331 miles.

\k
^^^^^^ shot of 4i inches in diameter weighs

17 lb
;
but the size of a shot 4 inches in diameter, is'to

that of one 4i inches in diameter, as 64000 : 91125 :

what is the weight of a leaden ball 4 inches in diameter ?

Ans. 11 '9396.

140. The sloth_ does not advance more than 100
yards in a day. How long would it take to crawl fror
Dublin to Cork, allowing the distance to be 160 Entrlish
miles? Ans. 2816 days; or 8 years, nearly.

°

a
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141. Engli^ race horses have been knovvu to go at
the rate of 58 miles an hour. In what time, at this
Telocity, might the distance from Dublin to Cork be
travelled over ? Atis. 2 hours, 45' 31" 2 '

142. An acre of coals 2 feet thick yields 3000 tons;
and one 5 feet thick 8000. How many acres of 5 feet
thick would give the same quantity as 48 of 2 feet
thick ? Ans. .18.

^ ,

-

143. The hair-spring of a watch weighs about the
tenth of a grain

; and is sold, it is said, for about ten
shillings. How much would be the price of a pound of
erude iron, costing one halfpenny, made into steel, and
then into hair-springs—supposing that, after dcduclino;
waste, there are obtained from the ii-on about TOod
grains of steel ? Ans. ^£35000.

COMPOUND PROPORTION.

42. Compound proportion enables us, although two.
or more proportions are contained in the quesSon, to
obtam the required ammiv by a single stating. Iq
cmipomid proportion there are three or more ratios, one
of them imperfect, and the re,?t perfect.

43. Rule—^^1. ,Pkee the quantity belonging to the
imperfect ratio as the third term of the proportion.

II. Put down the tonus of each of the other ratio*
in the first and second places—in such a way that the-
antecedents may form mio column, and the consequents
another. In setting down each ratio, consider Avhat
effect it has upon the answer—if to increase it, set down
the larger term as consequent, and the smaller as ante-
cedent

; if to diminish it, set down the smaller term as
consequent,' and the larger as antecedent.

III. Multiply the quantity in the third terra by tho-
product of all the quantities in the second, and divido
the result by the product of all those in the first.

44. Example 1.—If 5 men build 16 yards of a wall in 20
tfays, in how many days would 17 men build 37 yards ?

The question briefly put down [32], will be asfoUowa!
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5 men
;

16 yards j
conditions which give 20 days.

20 days imperfect ratio.

"? days, the number sought.

n men ) ,,

.

37 yards )
°°"''"'»°' which givo the rcgnired number of dajs.

^Joo i'?;!''^*^^^*
^^-^^^^ ''o^«f5« Of days-therefore we are toput 20, tho pven number of days, in the third place. Two

•jitios remain to be set down-that of numbers of ?r,en, adthat of numbers orjards. Taking the former first wo ask

reTtW«r/i"^''n*^\""^^"^^' ^"^^ fi"d that thln^o-:n en there are, the smaller the required number will be-sincehe greater the number of men, the shorter tlie time requiml

and o as consequent. Next, considering the ratio consistingof yards we find that the larger the number of yardf feonger the time, before they are built-therefore incieas n^their number mcroases the quantity required. Hence we

17 : 5 :

10 : 37

And 17
10 : 37

5 20

: 20 : ?

20x5x37 ,
.

T7Xi(P=l-^"0 days, nearly.

ftnmd W^oT-"^^
oUiiinea by the rule is tlie same as would ho

byte qUtion-:' -Sir""^^"'
*'^ *"^ ^^'^p^^'^-- -pp--^

io.6i ..lu ___— number of days which 6 men would
require, to build 37 yards.

If 5 men would build 37 yards in ^0X37 ^^^.^^ .^ ^^^ ^^^^
days would 17 men build them ?

17 : 6 : :
20X37

. 20x37 20x5x87 .
16 10 ^^ •

^'
ITVur' *^° »"mbcr

of days found by the rule.

4G. Example 2:—Tf 3 men in 4 da^=! of 1^ ^v-^r'
each build 37 perches, in how many da'^ TrworkWhours ought 22 men to build 970 perches T

working
iving liOars
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22
8

3 ::

12
970

•OxMPOUND PROPORTION.

3 men.
4 days.

12 hours.

37 perches.

1 Anys.

8 liours.

22 men.
070 i^orches.

3X12X970X4
• 22X8X37 =2U days, ueiu'ly.

The number of days is the quantity souglxt ; therefore 4days constitutes the imperfect ratio, and is put in the third
place Ihe more men the fewer the days necessary to per-torm the work

;
therefore, 22 is put first, and 3 second. The

mnaller the number of working hours in the day, the larger
the number of days

; hence 8 is put first, and 12 second.Ihe greater the number of perches, the greater the number
ot days required to build them; consequently 17 is to beput first, and 970 second. ^ j

^
47. The process may often ])e abbreviated, by divid-

ing one term in the first, and one in the second" place ;or one m the first, and one in the third place, bv the
same number. "^

Example 1—If the carriage of 32 cwt. for 5 miles costs
Us., how much will the carriage of IGO cwt. 20 miles cost ^

32 : IGO : : 8 : 1^5-'^LlOO
5 20 32x5

Dividing 32 and 160 by 32 we have 1 and 5 as quotients.

t?ir wm be- ^ '"'" ^^''"^
^ ^'''^^' ""''^ *^'° J^'^^P'''-

1 : 5 :: 8 : 5x4x8=160
1 ; 4

48. We arc to continue this kind of division as lona
as possible—that is, so long as any one number will
measure a quantity in the first, and another in the second
place

;
orone m the first and another in the third place

1 his will in some instances change most of the quantities
mto unity—which of course may be omitted.

I
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J

wan 2K?~^^^1 iT^' f.
'*^"« ^f 1^ «^^t- each> build a

Tm \ -fi®* ^°"e a»d 7 feet high, how many loads of 19 cwtwjll build one 323 feet long and 9 feet high ?

19 : 15 : : 28 :
15x323x9x28 ,

20 : 323 ~Tyx2ib^7~
7 : 9

thfsi: welav:''
'' '^ '' "^ ^'*^^^ ^ -^ 4.-Substituting

19 : 15 : : 4 : ?

20 : 323
1 : 9

Dividing 20 and 15 by 5, the quotients are 4 and 3 •

10 : 3 : : 4 ; ^

4 : 323
1 : 9

Dividing 4 and 4 by 4, the quotients are 1 and 1 •

19 : 3 : : 1 : ?

1 : 323
1 : 9

Dividing 19 and 323 by 19, the quotients are 1 and 17 :

1 : 3 ;: 1 : 3x17x9=459.
1 : 17
1 : 9

fivst''nni'fE-''rf
^^

?^'l^^
^''''^^ *^^ ^'-'^ ^"d second, otfiist and third terms by the same number-wlijch r291 doesnot alter the proportion. Or we divide the numeratoi- anddenominator of the fraction, found as the fourth f«-m, bythesame number-which [Sec. IV. 15] does not altex theVuo^

long

will

EXERCISES IN COMPOUND PROPORTION.

r.n ^^ "^^^^ ^" ^^ months gains £64, how much willioO gam in 6 months ? Ans. £6.
2. With how many pounds sterling could I rrain

^o^per annum, if with £450 I gain £30 in 16 months ?

3. A merchant agrees with a carrier to bring 15 cwt

"

of goods 40 miles for 10 crowns. How much oucrht hp
to pay, m proportion, to have 6 cwt. carried 32 miles ?

Ans. 16s.

K 2
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4. If 20
^^ , , .„

carried the distance of 50 miles for
X5, how much wiU 40 cwt. cost, if carried 100 mOes ?

Ans. jE20.

6. If 200 ft) of merchandise are carried 40 miles

f io<^
Iiow many pounds might be carried 60 miles

tor ^22 14*. 6d. Ans. 20200 lb.

6. If 286 ft) of merchandise are carried 20 miles

Z S^ « "^o ?'?^ T^^^
"^'^^'^ ^ °^*- 3 qrs. be carried

tor £32 65. 8^. ? Ans. 2317-627.
7 If a wall of 28 feet high were buUt in 15 davs

Oj 68 men, how many men would build a wall 32 feet
High m 8 days ? A7is. 146 nearly.

8. If 1 ft) of thread make 3 yards of linen of U
yards wide, hpw many pounds of thread would be required
to make a piece of linen of 45 yards long and 1 yard
wide ? Ans. 12 lb.

^

9. If 3 ft) of worsted make 10 yards of stuff of U
yards broad, how many pounds would make a piece 100
yards long and li broad ? Ans. 25 lb.

10. 80000 cwt. of ammunition are to be removed
from a fortress in 9 days ; and it is found that in 6 days
18 horses have carried away 4500 cwt. How many horses
would be required to carry away the remainder in 3
days .? Ans. 604.

^
11.3 masters who have eoch 8 apprentices earn £3Gm 5 weeks—each consisting of 6 working days. Howmuch would 5 masters, each having 10 ar.prentices,

earn in 8 weeks, working 5^ days per wee!;.—the wages
being m both cases the same ? Ans, £^^^-

12. If 6 shoemakers, in 4 weeks, a, ,.air of
men's, and 24 pair of women's shoes, how . ^air of
each kind would 18 shoemakers make ii. fc.ks '

Ans 13d pair of men's, and 90 pair of women s shoes
13. A wall IS to be built of the height of 27 feet •

and 9 feet high of it are built by 12 men in 6 days'How many men must be employed to finish the remain-
der in 4 days > Ans. 36.

14. If 12 horses in 5 days draw 44 tons of stones,
how many horses would draw 132 tons the same dis^
tauce m 18 days } Ans. 10 horses.

lb. If 21s. are the wases of 4 men lor 7wages days,
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milos for

'0 miles ?

iO miles

60 miles

10 miles

carried

15 davs

. 32 feet

a of 1^
required

1 yard

r of Ji
ece 100

emoved
; 6 days

'f
horses

Jr in 3

rn iE36

. How
sntices,

5 wages

air of

"air of

.fctks ?

boes.

'' feet

;

5 days,

emain-

stones,

le dis-

days,

what will be tl

£6 l09.

10 wages of 14 men for 10 days? Am.

}.2^' ^^
^^f ^"'^'n'

"^ '^''" ^^'^ ^^ honses 56 days,

08 dayf^ ^^'' '' ^^ ^"''^''^' ^"'^ ^' ^''''''' ^1^'

17 If a footman travels 130 miles in 3 days wlienthe days are 14 hours long, in how many days ot' 7 lour"each will he travel 390 miles ? Ansls

i. if'oV ^''%P^'P^ ^^" 10 oz. of bread, when the corn

io V
P«^- ,^^"^^1^«1) >e del., what :nust be paid for 3 lbJ* oz., when the corn iM 56-, orf. per bushel ? Ans '3s 3d

10. 5 compositors in IG days of 14 hours lonjr" cancompose 20 sheets of 24 pages' in each sheet, SO^in^sm a page, and 40 letters in a line. In how manydays of 7 hours long may 10 compositors compose avolume be prmted in the same letter, containing 40

fn L ; •

P'?' '^"^ ^'^''*' ^^ ^^"' "^ a page, andoO letters m a line f Ans. 32 days.

fiot^fio^*
^'''' been calculated that a square degree (about

Z^tl ''^r "'^'^ "^ ^•''^*^^' ^' ^ff bv evapora-
tion 33 millions of tons of water per day. flow much

a1 ^llS^ ^:- '-- ^ ^^-- -^^ ^ a week'j

aWJ^'"Qr/• 'f'y^ ^" *^^° barometer stands ata height of 30 inches, the pressure of the air on every
square inch o surface is 15 lb. What will be the pres^

to be 14 square feet
; and that the barometer stands at

31 inches ? Ans. 13 tons 19 cwt.

QUESTIONS IN RATIOS AND PROPORTION.

nnlLY^""*
'' .1^'

''''^' ^^ proportion
;
and is it ever

called by any Other name .^ [IJ.
2. Wi;at is the difference between simple and com-pound pro^ nrtion .? [30 and 42]

.

3. What Ik a ratio.? [7j.
4. What are fhe antecedent and consequent > f?!
o. VVhat IS an inverse ratio ? [8]

.

6. What is the difference between an arithmetioal
and a geometrical ratio .? [9],

aiiiameiioai
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7. How can wo know whether or not an arithmetical
or geometrical ratio, is altered in value ? [10 and 11].

8. How ia one quantity expressed in terms of an
other? [12].

9. What is a proportion, or analogy .> [14].
10. What are means, and extremes ? [15].
11. What is the arithmetical, or geometrical mean of

two quantities ? [19 and 27].
12. How is it known that four quantities are in arith-

metic, proportion.? [16]

.

13. How is it known that four quantities are in geo-
metrical proportion .? [21].

14. How is a fourth proportional to three quantities
found.? [17 and 22].

15. Mention the principal changes which may be
made in a geometrical proportion, without destrovinir
it.? [29].

•' **

16. How is a question in the simple rule of three to
be stated, and solved ? [31].

17. Is it necessary, or even correct, to divide the
rule of three into the direct, and inverse .? [35]

.

18. How is the question solved, when the first oi
second terms are not of tbr, same deno;inination

; or one
or both of them contain different denominations ? [37]'

19. How is a question In. the rule of proportion solved,
if the third term consists of more than one denomina-
tion .? [38].

20. How is it solved, if fractions or mixed numbers
are found in the first and second, in the first and third,
or in all the terms ? [39 and 40]

.

21. How is a question in the rule of compound pro-
portion stated, &c. .? [43].

22. Can any of the terms of a question in the rulo
of compound proportion ever be lessened, or altogether
banished .? [47 and 48].

\
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ARITHMETIC

PART II.

SECTION VL

PRACTICE.

1. Practice is so cuIIolI fVum its being tli? method
erf calculation pradised by moi-cantile mon : it is aa
abridged modo of p-rforniin'r processes dependent on
the rule of three—particularly when one of the terms
IS unity. The stiitominit of a (jtiostion in practice, in
general /enns, would be, " on^) (juautity of goods is to
another, as the piicc of the foruier is to the price of
Mie latter."

^

Tho simplification of the rule of three by means of
pradicc, is priu;;ipally efF,)ctod, either by dividincr the
given c/iian/ufi/ i^'to '' parts," and finding the sum of
the prices of these parts ; or by dividing the price into
parts," and finding the sum of tho prices at each of

these parts : in either case, as is evident, wo obtain tho
required price.

2. Paris are of two kinds, " aliquot" and " aliquant."
The alupumt parts of a number, are those which do

not measure it—that is, which cannot be multiplied by
any integer so as to produce it ; tho allqmt parts are,
f.»swe have seen [Sec. 11.26], those which measure it!

3. To find the aliquot parts of any number

—

_

Rule.—Divide it by its least divisor, and the result-
ing quotient by Us least divisor :—proceed thus until
tho last quotient is unity. All the divisors are the prhm
aliquot parts

; and the product of every two, every three,
&c., of them, are the compound aliquot parts of tho
given number.
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|)art

4. ExAM*'LE.--V\hat ,'ir<-> the prijiio, und compfrtmd aliquot
TtB of 84 *

2)t<4

2j^
:;)2i

The prime aliquot paitw iiro 2, 3, ami *
; and

2x2=41
2x3= G

2x7=^14
3x7=21 I arc the compound aliquot parts.

2x2x3=12
2x2x7=28
2x3xV=42J

All the aliquot parts, placed in order, are 2, 3, 4, 6, 7, 12,
14, 21, 28, and 42.

'

5. Wo may apply this rule to applicate numbers.—Lot it

bo required to tind the aliquot parts of a pound, in shillinga
und pence. 240^/.=£1.

» 2)240

2)120

2)t)0

2)30

3)l.'j

6)(i

T
aliquot parti of a pound arc, thorcfoi'o. 2'/.,

md the compound,
(/.

2x2= 4

2x3= (i

2X0= 1(»

2x2x2= S .s. (/..

2x2x3= 12= 1
• 2x2x5= 20= 1 H

2x3x5= 30= 2 G

2x2x2x2= 1G= 1 4
2x2x2x3= 24= 2

2x2x2x5= 40= 3 4
2x2x3x5= 60= 5

2x2x2x2x3=* 48= 4
2x2x2x2x5= 80= C 8
2Y2y2y 3y a=l-2'}=10

t

t
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nA aliquot

lot parts.

s.—Lot it

shilHng«

foil'. 2'/.,

211

And placed in ordor-

JC
«>

3no

' — 1

J.

1G=

20.

24«

3U>
40>

48=

60.

80.

=120=

i- 40-
i iiQ

5.

1

1

2
2
3
4
5

10

4
8

c

4

«

Aiiquot parts of a shilliu^r, obtaiued in tli« same wav -

=f
I -A.»l

1

.

1=2'
{

w\liquot parts <4 juoirdupoiaft weigiat—
Ali,,.M.t purls of Q lou.

I
AJl.iuot pwts ofn ..-wt. I Ali,j„ou.M'lso1-a<i,n,, ,.«•

CKt. W»
j

fjr. J1.

4b

owt.
I

qr.

I

bit I = 4

1 o
1 I)— - =: t?

J= 2 ',=10

;;= 4'=:h;
1= 5 =20
.^=10 =40

4

7

I .

Mi'
\ .

ijO"
I .

f.=14

1=28
i= .SO

Aliijuot parts jnaj, lu the s^n.' truiim.T, Le caailv
obtained by the pupil from tUe othe*- kWcs ©f weights
and measures, page :^, &<?.

^

C. To fiiad the price of s quaittiu of -om' dcBomina-
tion—the price of a "higher" being" giveu.

Rui.E Divitle the price by that number which ex-
presses how many times wo must take the lower to
make the amount equal to one of the hifflior denomina-
tion.

e?cw^"^'^'~^^'^*^^
is the price of 14 ft of hatter at 72s,

Wo must take 14 lb, or 1 stone 8 times, to make 1 cwL
Iherefore the prico of 1 cwt. divided by 8, or 72s.^8=Qs
IS tho price of 14 lb.

*^ ' * ^-^

The table of aliquot parts of avoirdupoise weight shows
-_

jj
„i jj .,„ ,., ^ n^irrjcnv lis price js tno 4 <3rf

that „
^

the price of 1 cwt



!

219 FRACTICE.

EXERCISES.

Whnt is the price of

1. I cwt., at 2ds. Gd. per c t. ? Ans. '7s. 4|(/.

2. I a yai'd of cloth, at Ss. 6d. per yard ? Jbis. 4.s. '3d

:L 14 lb of sugar, at 45s. Gd. per cwt. ? Ans. os. S{d.

4. What in the price of f cwt., at 50.?. por cwt. f

£> s. (h

505.=2 10

(.{Y9. cwt.

The price of 2=| in 1 5 0=2 10-^*>

of 1— i-f-2 IS 12 0=1 5-4-2

Therefore the price of24-lqr3.(=^ cwt.) is 1 17 G

cwt., or 3 qr&.=2-l-l cp-s. But 2 qrs.=| cwt. ,ud ita

price IS half that of a cwt. 1 qr.=.^ cwt.-^2 ; and its price

IS half the price of 2 qr.i. Therefore the price of ^ cwt. is

half the price of 1 cwt. plus the half of half the price of

©no cwt.
' What is the price of

5. I oz. of cloves, at 9^. 4d. per lb } A)is. 'S-^d.

6. 1 nail of lace, at 155. 4d. per yard .? Ans. ll^d.

Ans. Hd.7. -L lt>, at 235. 4d. per cwt. .?

S. I Ih^ at 185, Sd. per cwt. } Ans. l^d.

7. When the price of mare than mie "low3r" deno-

mination is required

—

B.ULE.—Find the price of each denomination by the-

last rule ; and the sani of the prices obtained will be-

the required quantity.

Example.—What is the price of 2 qrs. 14 lb of sugar^

at 45s. per owt. 1

s. d.

45 price of 1 cwt,

[or \ of 1 cwt.

cwt. And 22
2 qr8.=,V 5

14 lb=|,or|of2qr&.
the

6, or 45.'?. -J- 2, is the price of 2 qrs.

7i, or 45.s.-^S=22,-. /.-^4, is th(

price of 14 It), the \ of 1 cwt.,.— or the ' of 2 qrs.

And 28 11 is the price of 2 qrs. 14 tb.

2 qrs.=^- of 1 cwt. Therefore 45s. (the price of 1 cwt.) 4-2,

Mt 2iis. Gc?,", is the price of 2 qrs.
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d.

. 4s. [ki

OS. b{d.

t. f

£/ s.

:1 5-4-2

; iiud ita

its prioo

^ cwt. is

price of

-\d.

llid.

'' deno-

1 hy th&

will h&

if sugar.

of 1 cwt.

of 2qrs.,

-4, is the

of 1 cwt.,

141b.

!Wt.)-i-2,

.141b ii tho
I of 1

13

45.v.-^8
cwt.

or 22 V. «./._:- 4=.,
And 22s. (kl.4-5s. 7
of 14 lb, is the

+5•^^ 7Vt., or t\

:>s.

or the
I of 2
is thelUy<i

qvs. T]ieref(

price of 14 lb.

)re

s-rsr "'-''» 1''-''- 1-imce ot 2 qrs. 14 lb

EXERCISES.

ICO

;;*• 1 qr., 14 ft at 46^?. Qd. per c-;t ? /l«c i7o r,^

5..'iy
""^' '* P'"^'"'^' •" 3-- 10<^- P»'- acre ? ^,„.

^3 ?L.' 3K*-
" ^'•' '' -^^ ^'- ''' P«' °^- ? ^«.

13. 14 lb 5 oz, at 25s. 4i. per cwt, ? Am. 3s. 2^d

required- "'"' °^ "^ "'"Skor" donon.batioa i.^

V^l^r-^""'' " "'^ I"-^ °f 2 tons of sugar, at 50.

by 40 the number of hundreds n 2 tons
gives 2U0(As^

^'

or i:iO() as the price of 40 cwt., or 2 tons.

EXERCISES.

, , ,^
^^'*ia* Js the price of

14. 47 cwt at Ls. Sd. per lb ^ Ans. £'4.S8 1.3. Ad
'^- 3 . ynrds, at 4d. per nail > Ans. £y p.,

18. 19 hhd.s., at Hd per gallon r Am. £]4 19,•f. 3rZ.
9. }Vhon the price of more than out "hi^Hier" deuo"nimatio'i 13 required-—

"1^"^^ acuo-
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Rule.—Find tlie price of each by the last, and add

the results together. (This is the reverse of the rule

given above [7] )

.

Example.—What is the price of 2 cwt. 1 c|r. of flour,

at 2s. per stone ?•

1 stone is the j\ of 2 cwt. Therefore

2«., the price of one stone,-

multiplied by 10, the number of stones in 2 cwt.,

gives 329., the price of 10 stones, or 2 cwt.

There are 2 stones in 1 qr, ; therefore 2s. (the price of 1

stone) X2=4s\ is the price of 1 qr. And 32s.-}-4i-=366'.=

XI IGs., is the price of 2 cwt. 1 qr.

EXERCISES.

What is the price of

19. 5 yanls, 3 qrs., 4 nails, at 4(r/. per nail .^ Ans.

£1 12s. .

20. 6 cwt. 14 ib, at 3d. per R) .? Ans. £S lis. 6d.

21. 3 lb 5 oz., at 2-ld. per oz. ? Ans. 9s. Uld.
22. 9 oz., 3 dwt., 14 grs., at ^d. per gr. ? Ans.

£13 Ids. i},d.

23. 3 acres, 2 roods, 3 perches, at 5.?. per perch }

Ans. £140 155,

10. When the price of one denomination is given, to

find the price of any nuviber of another

—

Rule.—Find the price of one of that other denomi-

nation, and multiply it by the given number of the

latter.

Example
cwt. ?

-What is the price of 13 stones at 25s. per

1 stone=| cwt. Therefore

' 8)2')N., the price of 1 cwt. divided by 8,

gives 3 1 .^ the price of 1 stone, or ^ of 1 cwt.

JMuUiplyIng this !)y 13,' the number of stones,

we obtain £2 1{ as the price of 13 stones.

. 1 stone is the J of 1 cwt. Hence 25s.-i-8=3s. l^^., is the

price of one stone : and 3s. l^.xlS, the price of 13 stonea.
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md add
the rule

of flour,

I'ice of 1

? Ans.

lis. 6d.

l-d.

? Ans.

perch ?

yiven, to

denomi-

r of the

25s. per

ihyS,

of 1 cwt.

4-> is the

[3 stones.

EXERCISES.

What is tho price of

25 ]l b ^\^f- PfJ °'-
• ^^^- ^2 10^- 8^.

26. 4 ib, at 2s. 6d. per dwt. ? Ans. £42027. 15 acres, at IS., per porch > Ans. £2160

29 Ms' Vi7'' "^i' •
""'''- ^^ 2. sl

30. 3 quarts, at 91.. per hhd. ? Ans. Is id

ExAMP,...-What is the pnce of 831 articles at 4d. per '

3)831
"

^'"•=£13 17s., is the required price.s

art.le^we„.d he 83U:4hLS^'?i,e _^SU''„?4^^^^^

EXERCISES.

What is the price of

31. 379 ft, of sugar, at 6d. per ft) ? ^^o £q a, ai

33. 25S yards of tape, at 2d. per yard ? Am £2 3s
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Example.—What is the price of 1732 lb of tea, at 53.
per it ?

5.S. is the \ of £1 ; therefore the price of 1732 K> is the
I of what it would be at £1 per lb. But at £1 per lb it
would be £1732 j therefore at 5s. per lb it is £1732^4=
£433.

EXERCISES.

What is the price of

34. 47 cwt., at Qs. 8d. per cwt. .? Ans. £15 13s. Ad.
35. 13 oz., at As. per oz. .? Ans. £2 \2s.

36. 19 stones, at 2s. 6d. per stone ? A7is. £2 Is. Qd.
37. S3 lb, at \s. Ad. per ib.? Ans. £6 \0s. 8d.
38. 115 qrs., at 8^. per qr. .? Ans. £3 16s. 8d.
39. 976 ft), at 10^. per ^^ ? A7is. £AS8.
40. 112 tt), at 5d. per lu ? Ans. £2 6s. 8d.
41. 563 yards, at 10^. per yard ? Ans. £23 9s. 2d.
42. 112 ft), at 6^. per ft) > Ans. ^£28.

43. 795 ft), at Is. 8d. per ft .? Ans. £66 55.

44. 1000 ib, at 3.9. Ad. per lb ? Ans. £166 13s. Ad.

13. The complement of the price is what it wants of a
pound or a shilling.

When the cc uplement of the price is the aliquot part
or parts of a pound or shilling, but the price is not—
Rule.—Find the price at £1, or l^.—as the case

may be—and deduct the price of the quantity calculated
at the complement.

Example.—What is the price of 1470 yards, at 13,s. Ad.
per yard 1

6s. M. (the complement of 13s. Ad.) is | of £1.
From £1470, the price at £1 per yard,
subtract 490, the price at Cs. M. (the complement)

per yard,
and the difference, 980, will be the price at 13s. 4</. per yard,

1470 yards at 13s. Ad., plus 1470 at Gs. 8r/.. are oqual t(j

14J0 at^ las. 4f/.-f6s. 8^/., or at £1 per yard. Hence the
price- of 1170 at 13s. 4f/,=the price of 1470 at £1, minus
the price of 1470 -at 6s. 8(/. per yard.
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EXERCISES.

What is the price of

45. 51 ib, at 175. Qd. per ib > Ans. £A4. \2s. 6a.
46. 39 oz., at 7d. per oz. ? Aiis. £1 2s. 9d.

48. 432 cwt., at 16^. per cwt. .? Ans. £345 12s.

t\.!\
^^.'''

t^'^^^^
*^^ P'^"" "«^ it» complement hthe aliquot part or parts of a pound or shillini^—

«nf^'''''' i"~;P''''^ *^^^ P"^' ^"*^ P«"°d« (if" there areany) and aliquot parts of a pound or shilling; then
find the price at each of these (by precedin<r rules) •_
the sum of the prices wiU be Ad is require°d. ^ '

(/. £
« =1
8 =1

But 19s. 3f(f

,

o=.

Oi=r}ff4-6=,-,»^, or ^

Hence the price at £5 19^. ^d. is equal to

of (h-,;

of th^
last,

lasf

HlCfll-^ 6) = 17 1^

£> S. d. £ ,; ^l

""^]n n ?' *^'® P'''''° •'^'= ^ ^ 'per ft.

= 102 15
1} £l or

» £l or 2 6
„ £rU or li

» ^ffffrr or 0|

»

And £4903 14 10^ is the price at £5 19 3^

The price at the whole, is evidently equal to the sum of
,

the prices at each of the parts.
"

If the price were^5 19^. S^d. per ib, we should sub-
tract «nd not add the price at id. per ib ; and we then
would have ^£4902 O5. 7^d. as the answer.

15. liuLE 2.--rmd the price at a pound, a shillin-,
a penny and a farthmoj ; then multiply each by thefi!
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fespective iiuiiiber», in the given piicx'
; und add tlu?

products. Using the sama example

—

£ a. d. £ s d
'

20)822 (the price at £l)x &=4110 6
12)41 2 (the price uU*.)X 19= 780 18
4)3 8 6 (the price at lrf.)X 3= 10 6

17 li(the price at ifif.)X 3= 2 11

the price at J£5

„ 196.

6 „ 8(/

4i „ id.

And the price at £6 19*. 3|</. is £4903 14 lOi
16. Rule 3.—Find the price at the next number or*

*Vo " ^Thest uenominatiou ; and deduct the price at tlio
*i"// 'Ce between the assumed and given price.

f -Ing still ^be same example

—

£6 is next to £6—the highest denomination in the eiveu
price. *

r XI. . «^ £ s. d. £ s. d
* rom the pnee at £6 . . . . or 4982

Deduct the price ( the price at 8rf.=27 8 0) «« r ,

.

atS-ld. i „ id.= 17 liT' ^^ ^ ^^

The difference will be the price at £5 19*. S| or £4903 14 lOA
17. Rule 4.--Find the price at the next higher

aliquot prt of a pound, or shilling
; and deduct the price

at the diiFerenee between the assumed, and given price.

ExAMPLE.—What h the price of 84 ib, at 65. per ib'?

6ii.=Ss. 8rf. minus M.=^ minus A-f-lO.
£ £ s. d.

Therefore 84-^3=28 is the price at 6s. Sd. per lb.
Deducting 3V ofthis=2 16 the price at Sd.,

we have ii2o 4 0, the price at 6s.

EXERCISES.

What is the price of
49. 73 lb, at 135. per lb ? Am. ^247 C*.

50. 97 owt., at 16*. 9d. per cwt. ? Am. ^76 7*. 9d.
61. 43 lb, at 35. 2d. per lb ? Am. £6 16s. 2d.
62. 13 acres, at £^ 5s. Ud. per acre.? Am £o5

16*. llrf.

53. 27 yards, at 7s. 5fd. per yard > Ans. .£10
I5. ll^d.

18. When the prioe is an pvau number ^f «}iil1ip«»f«

aad less than 20.
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duct as pounds, and the units doubled, as shinL's ^

ExAMPLjj.-What i. the price of 646 it,, at 16.. per ib ^

046

8

516{8

2

^
^516 165.

ber of shillings
"^wiiipiiea by 2—the required num-

' KXERCISES.
*

What is the price of

5?' 97 '''*•: f ^^'- P'^' ^^*- -^ ^4^^. ^215 4..
57. 27 oz at 4.. per oz. .^ yl«.,. £5 8..
58. 84 gallons, at 145. per gallon } Ans. ^£58 16.

anitrthrnsol.^"" " ^° ''' ^-^^ <>f «^i"-gB,

RuT.E.--Find the amount at the next lower evennumber of shdhngs; and add the price at one shiSlinr
ExAHPLE.-~What is the price of 275 ft, at 17^. per ib"

275

The price at I65. (by the last rule) isIne price at Is. is 275i.=

Hence the price at 165.-f.l.v , or 1

7

8

220
13 15

^•. is £233 15.S
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Jho price at 17s. is equal to the price at 16s., plus the
price at one sliilJing.

'^

EXERCISES,

59. 86 oz., at 5*. per oz. ? Ans. i£;21 105.
60. 62 cwt., at 195. per cwt. ? Ans. £68 18s.
61. 14 yards, at 175. per yard .? Ans. i^ll I85.
62. 439 tons, at II5. per ton > Aiis. £241 95.
63. 96 gallons, at 75. per gallon ? Ans. ^233 125.

20. When the quantity is represented by a mixed
number

—

EuLE.—Find the price of the integral part. Then
multiply the given price by the numerator of the frac-
tion,^ and divide the ptoduct by its denominator—the
quotient will be the price of the fractional part. The
sum of these prices will be the price of tlie whole quan-
tity.

^
•

^ ExAMPLE.-What is the price of 8f ib of tea, at 5s. per

The price of 8 lb is 8x5s.= 2

The price of fib is ~^= 3 9

i

And the price of8J lb is . .239
The price of J of a pound, is evidently g of the price of a

I

EXERCISES.

What is the price of

64. 5^ dozen, at 3s. 3d. per dozen ? Ans. 17s. lOld.
65. 273| ib, at 2s. 6d. per tt..? Ans. £34 35. lid.
66. 530^ ib, at 145. per ib .? Ans. 371 IO5. 6d.
67. 178| cwt., at 17*. per cwt. ? Atis. £151 12s

4id.

68. 762f cwt., at £1 12s. 6d. per cwt. .? Am. £1239
45. 6d.

69. 817v^ cwt.- nt, ^3 7? A^ *»a^ ^t^* 5 >i~.

iP2751 115. 6}d.
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I

min.itions, that of ono hcinir <. veu [7 and 91 nnv Hp
abbreviated by th„se which flirow-

^

^' ^ '''

Aromlupoise Wcig/,f..—Given the price per cwt tofind the price of hundreds, quarters, &e - ^ '

Knr.K.—Having brought tlie tons, if any to ovtnudnpy
1 by the nun.be? of hundreds, and c'o'ns de Ih;

P oduct as pounds sterling ; 5 by the nun.ber of qnar-tci. and consider the j^roduct as shillino-s • 01/ the

rtnt^^ ir^;1'^'

^"'
r'''^'

^'^« r-duct'^aVpe^ce :-the sun, ot al the products will be the price at £i ryov

;VSiti;". ''- '''-"' "- «'-" "'"^'"^

£ s. d.

1 5 2\
Multiplicrs 472 3 IG

472 17 10] is the price at £1 mv ewt.
o

^o?o ir nl !^" P^l*^^' ^t £5 per cwt.

^^ ^" '^l- the price, at (k/. (£^'(^-^-•)

2589 1 9| the pj-ioo, at £0 On. Cd.

At £1 per cwt., there will ho £1 for every cwt. AVe nnd-

Stttro/Yc\f ^'"""^"^
'^ ''''^'' ^'-- -^•^- -^^

"^'-
tne lourtla ot 1 cwt., or one quarter, w 11 ccst the fourth ofa pound or 5..--and there will be a« nianv t L 5/ a ereare quarters. The pounds arc multiplied by 2^; ) ec.ni [fthe quarter costs bs., the 28th part of a quartei or 1 1must cost the 28th part of 5., or^Sid-audVher^^^^^^^^^^^^ bVas

'

many times ^d. as there are pounds
^'^o, e ^m

j 1 be as

EXERCISES.

What is the price of
70. 499 cwt., 3 qrs., 25 lb," at 2os. l\d.

Ans. £647 17s.'

^1. 106 e\

71^
>VL.

Am. .£100 3f. IQ^d
qr, 14 ib, ill las. Qd.

v)er cwt.

per cwt.
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8 (

72. 2001 cwt., 2 qiu, 7 ib, at 16*. ti^/., per cwt. ?

Ans. jei700 15*. 9|(;?.

73. 100 cwt., 3 qrs., 14 lb, at 9*. 4d. per cwt. r -Atw.

iJ49 175. 6d.

74. 26 cwt., 3 qrs., 7 ft), at 155. del. per cwt. .? -4w5.

iE21 25. 3^(1

.

75. 432 cwt., 2 qrs., 22 lb, at 185. 6d. per cwt. .?

^715. JE400 45. 10^^/.

76. 109 cwt., Oqrs., 15 ft), at 195. 9^. per cwt. .> A^is.

J£107 155. 4^d.

77. 753 cwt., 1 qr., 25 Bi, at 155. 2d. per cwt. ?

^715. ie571 75. 8d.

78. 19 tons, 19 cwt., 3 qrs., 27iib, at i219 195. U^d.
per ton .? Am. £399 195. Qd.

22. To find the price of cwt., qvs., &c., the price of

a pound being given

—

EuLE.—Having reduced the tons, if any, to cwt.,

multiply 95. 4d. by the number of pence contained in

the price of one pound :—this will be the price of one

cwt. Divide tlio price of one cwt. by 4, and the quotient

will be the price of one quarter, &c.

Multiply the price of 1 cwt. by the number of cwt.
;

the price of a quarter by the number of quarters ; the

price of a pound by the number of pounds ; and the sum
of the products will be the price of the given quantity.

Example.—What is the price of 4 cwt., 3 qrs., 7 lb, at

Sd. per lb. 1

s. d.

9 4
8

8. d.

4)74 8 the price of 1 cwt. X4, will give 298 8 the price of 4 c^vt.

28)18 8 the price of 1 qr. X3, will give 56 the price of 3 qrs.

8 the price of 1 ft X7, will give 4 8 the price of 7 lb.

20)369 4

And the price of the whole will be £17 19 4

At \d. per ib the price of 1 cwt. would be \\2d. or 9s. Ad. :

—

therefore the price per cwt. will be as many times 9*. 4d. as

there are pence in the price of a pound. The price of a
niiartp.r is 4- thft nricft of 1 cwt. : ,nnd thfire will be as many
times th© price of a quarter, as there are quarters, &c.
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EXEIl(I8i:<4.

2Xi

^„ ,
^^'hat is llio ni k;e of

^J.
] cwt.,at6./. poi-ibr Ans. £2 IG.v.

] of'J^
'''*•

'

^ '^'''

'
^ ^^' "' ^^^- P^^- ^*> -^ ^^•^- ^490

23. Given the price of a pound, to find that of a ton-lluLE -Multiply ^9 rj.. 8^. b; the number ot" pencecontamed m the pace of a pou id.
^

ExAMPLK.-What is the price of a ton, at Id. per lb ?

£> s. d.DCS
7

,.
^^ ^ 8 is the price of 1 ton.

It cue pound cost Id., a ton will cost 2240d or £9 (>. R./Ilcnce there will be as many times £9 6. fe n the prk

o

of a ton, as there arc pence in the price of a pound ^

KXERCISES.

What is the price of
84. 1 ton, at 3c?. per lb ? Ans. £28
So. 1 ton, at 9c?. per lb > Ans. X^84
86. 1 ton, at 10^?. per ft, ? ylns. ^£93 6^. 8^.
b/. 1 ton, at 4d. per fb >- Ans. iE37 6s 8d

findtbJT ^^^^^"•^^^—C^ivon the price of an ounce-tonna tiiat ot ounces, pennyweights, &c

fiot^\lown~;f^''''"'"
'"'"^"''^ *^°' P°""^^' '^ '-^"7' to ounces,

set down the ounces as pounds sterlinc. ; the dwt as

tf^^ ^^.^^J^^' -JfP-- :-&' will give'th:

L^'nfth^.
P- ounce Take the same part, or parts,&c., of this, as the price per ounce is of a pound.
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ExAMPi K J -VVhafc is the price of 538 oz, 18 dwt. 14
gra., at Us. ()(/. per oz. ?

, «i-., xi

lis. Of/. ==£!-i.f i. ^ . 2

2)538 18 7 is the price, at £1 per ounce.

''!^~Tr /;! I'M
''"^ *''° I"'"'*^^' '^^ l^^'^"- per ounce.

->)
7.,

^^ ^/l .'^ t^'« F'ce, at l.v. per ounce.
io 9 f);' is tlic price, at iid. per ounce.

Ami 30'J 17 S\^ 18 the price, at ll.«. Gr/. per ounce.
14 lialipcnco are Nct down as 7 pence.

W 0110 ounce, or 20 (hvt. cost £1, 1 dwt. or the 20th part
01 an ounce will co.st the 2Uth part of £1—or 1?. ; and the
- .Ill part ot 1 dwt., or 1 gr. will cost the 24th part of
Iv.—ov Id.

'^

KxAMPi.K 2.--What is the price of 8 oz. 20 grs., at £3
Zs. tut. per oz. ?

I
'^. '• '^•

<^ 10 is the price, at £1 per ounco.

„. ^ ^., ,^ -;! ,? ? is the price, at £3 per ounce.
rico a XI-^10= 10 1 ig the price, at 2s. per ounce.

1nee at 2s.h- 4=0 4 0| is the price, at Cc/. per ounce.

And £25 2 7| is the price, at £3 2s. 6</. per oz.

EXERCISES.

What is the price of
SS. 147 oz., 14 dwt., 14 grs., at 7^. 6d. per oz. >

Avs. £00 7s. Hid.
^

89. 194 oz., 13 dwt., 16 grs., at Us. 6d, per oz '

Am. £]\\ 18s. IQirZ.
f

90. 214 oz., 14 dwt., 16 grs., at 12s. 6d. per oz. .?

Ans. £] 34 4s. 2d.

91. 11 lb, 10 oz., 10 dwt., 20 grs., at 10s. per oz. .'

A71S. £1\ ns. M.
,

92. 19 lb, 4 oz., 3 grs., at £2 5s. 2d. per oz. .? Am
£h23 18.9. llirf.

^

93. 3 oz., 5 dwt., 12 gi-s., at £1 6s. U.
Am. £4 Is. SH.

per oz.

3

J

J.
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25 Cloth i¥.,As//,r«. -Given tl.o price per yard-to

'tuL,:^—Multiply Xtby the nutnLor of yards; 5^ bythe uu.nbor of.,uurt.n-.s
; I.. 3./. by the numbo cHnib^

- r^:;;' L of i;r
" """ ^"^' ^ p^^^^' ^-^ ^^^ ^'«.

iMultiplicrs 1)7 3 2

-l^Z__iLl' •» the price, at .CI per yar.1

Fro. u,i. ™uJ>^L?J ;?, «;:,!!:;-:^ ,t 1^;
ry^^

Ami thci-oiiKiiiKlcr 31) ;; u i» ll,o |.rico, at 8.-. (10,- -», >If a yard costs XI, a qimrtor of a Urd nust coVt 5; '^.'li«^.unl, or the 4th of a yLu, will ooi thoS ^vi of 5,":^

nr ,.. 1. -^^ ^^'- 1^- S^^'

JMultiphers 17 3 2

17 17 « is the price, at £1 per yjircl

Thopriceat^l^4i^^^ Itt^^l^^-^^''The pnco at 5..-M0=0 8 llj is the price at G.

.

The pnco at Qcl^ 2=0 4 5i is the price, at 3./.

And .£40 17 Oj is the price, at X2 5^. 9./.

EXERCISES.

ni ,>„ ,
W>a' is the price of

S^.^M.^^
^""''' ^ '*"•' "' ^' ®'- P*' ?»'•'* ^ ^«- ^47

^r-iUfifsJ;
^'^"^ -'•^' >»' ^1 '0- P- yard?
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98. 3 yards, 1 qr., at 17s. 6d. per yavd .? Ans £2
16s. lO^d.

99. 4 yards, 2 qrs., 3 nails, at jEl 2s. Ad. per yard ?

Ans. £b As. ^d.

26. Land Measure.—Rule.—Multiply £\ by the

number of acres ; 5s. by the number of roods ; and 1 ^d.

by the number of perches :—the sum of the products will

be the price at £1 per acre. From this find the price,

at the given sum.

Example.—What is the rent of 7 acres, 3 roods, 16

perches, at £3 8s. per acre '?

' £> s. d.

1 5 11

Multipliers 7 3 IG

J:>ura of the products -7 17 0, or the price at £1 per acre.

?,

23 11 the price at £3 per acre.

3 18 G the price at 10s. per aero.

27 9 G the price at £3 10s. per acre

15 8t the price at 2s. per acre.Subtract

And 26 13 ^ is the price at £3 8s.

If one acre costa £1, a quarter of an acre, or one rood, must
cost OS. ; and the 40th part of a quarter, or one porch, must
cost the 40th part of 5s.—or Hrf.

EXERCISES.

What is tlie rent of

100. 176 acres, 2 roods, 17 perches, at £5 6s. per

acre .? Am. £936 05. 3d.

101. 256 acres, 3 roods, 16 perches, at £6 6s. 6d,

per acre r Ans. £162A Us. 6\d.

102. 144 acres, 1 rord, 14 perches, at £5 6s. Sd. per

acre ? Ans. £769 16s

103. 344 acres, 3 roods, 15 perches, at £A Is. Id.

per acre > Ans. £1398 Is. Id.

27. Wine Measure.—To find the price of a hogs-

head, when the price of a quart is given

—

Rule.—For each hogshead, reckon as many pouuds,

and shillings as there are pence per quart.



Alts £2

31' yard ?

by the

and 1 irf.

lucts will

le price,

roods, 16

per acre.

acre.
' aero.

per acre,

acre.

ood, must
rch, must

) 6s. per

) 6s. 6d.

'. Sd. per

{ Is. Id.

a hogs-

' pouuds,

?««. i An,, in 9,' ," *' P™« »< « hogshead at 'Jd. p«»

EXERCISES.

ift4 1 i,i.j
^^a* is the price of

106. 1 m. a 2o1- S:J arrt ' i^' ^'» ^s"-

107. Ihhd Bta, J^^^y in'. £21.

^Wh^ae p„„e of a pi„t fa ^,^^^ ^^^^ ^^^ ^^

Example.—Whnf ia *i,« • „''V nat 18 the price of a tunSi* lu
11 11

4

Sin«A. *
^ ^^^*he price Of a tun.

thepi^SeVrCd^llrat^s'^ P-e must bedtime.i«gs, as pence per quart [27]. ' ^' "^""-^ Po««<J« anJ sSk

fiXERcrsE*.

109. 1 tun at Jq^V' *^' ^"'^ ^^

113. , tun, a^ 2, 8,. p,, ^^ , IZA,,
_f9. ^ number of Arti^J^, ^m^.^ ..

""' a« number by la, for rtflKsg, „j
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pence ; and multiply the quotient by the number of

pence in the price.

K\AMPL£.—What is the price of 438 articles, at Id eaei*

12)438 .

365. Qd., the price at Id. each.

7

20)25^^
£12 15 6 the price at 7d. each.

438 articles at Id. each will cost 438</.=36s. Qd. At 7d. each,

they will cost 7 times as much— or 7X365. 6c?.=2555. Gd.—
£12 15«. 6d.

EXERCISES.

What is th« price of

114. 176 ib, at 3d. per lb ? Ans. £2 4s.

115. 146 yards, at 9d. per yard > Ans. £5 9s.

116. ' 180 yards, at 10^^. per yard ?

117. 192 yards, at 7^d. per yard ?

118. 240 yards, at 8^d. per yard f

30. Wages.—Having the wages per day, to find

their amount per year

—

Rule.—Take so many pounds, half pounds, and 5

pennies sterling, as there are pence per day.

Example.—What are the yearly -vragesj at 5d. per day '?

£ s. d.

1 10 5
5 the number of pence per day.

7 12 1 the wages per year.

One penny per day is equal to 365rf.=240d.-|-120rf.-j-6rf.=

£l4-l(is.-\'bd. Therefore any number of pence per day, must
be equal to £1 10s. dd. multiplied by that number

What is the amount per year, at

119. 3d. per day.? Ans. £4 Us. 3d.

120. 7d. per day? Ans. i^lO 125. Ud.
121. 9^. per day.? Ans. iBlS 135. 9d.

Am. £7 17s. 64
Ans. £&.
Ans. £8 10s

a^4^.
1 /• J pc J«^ 5 I .V. o ;. \r\JI

123. 25. 3d. per day } Ans. £4\ \s. 3d.

124 8\d. per day } Ans. £12 18^. 6^i.
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d eaei*
BILLS OP PARCELS.

7d. each,

5*. 6d.—

9*. ed

17s. M
1 10*

to find

iy and 5

sr day '?

lay, must

,

Mr. John Day

15 yards offine broadcloth, at
24 yards of superfine ditto, at
27 yards ofyard wide ditto, at16 yards of drugget, at. .

1^ yards of serge, at .

rf^ yards of shalloon, at .

Mr. James Paul,

s.

13
18
8
6

2
1

Dublin, Uth April, 1844.

Bought of fiichai'd Jones,
d.

6 per yard

4
"

3
"

10
"

8
"

£
10
22
11
5

1

2

s,

2
10
5

14
13

d.

6

4

Duhlin, 6th May, 1844.

9 pair of worsted stockings, at
b7>airofsilk ditto, at

17 pair of thread ditto, at
ji pair of cotton ditto, at
14 pair ofyarn ditto, at .' ^
l» pair of women's silk doves nt 4
19 yards of flannel, at^'l

Bought of Thomas Norton.
' d.

per pair

s.

4
15

5

4
2

6
9

4
10
4
2

)»

7^ per yard

^ws. £2Z 15 4-»

Mr. James Gorman,

40 ellsofdoAvlas, at

^4 ells of diaper, at
[

31 ells of Holland, at

^9 yards of Irish cloth, at"
1/| yards of muslin, at
l^f yards of cambric, at 10 6
- ^'"«^= VI pi-iuted calico, at 1 21

s.

1

1

5
o

Dublin, nth May, 1844.

Bought ofJohn Walsh & Co

6 per ell
4J.

A4 per yard

^
))

Am. £54 lOi
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Lady Denny,

rRACJICE

Dublin, 20th May, 1844.

Bought of Richard Mercer
s. d.

9| yards of silk, at . .12 9 per yard
13 yards of flowered do., at 15 6 „
1 If yards of lustring, at . G 10 ,,

14 yards of brocade, at

12} yards of satin, at

Uf yards of velvet, at

Mr. Jonas Darling,

11 3

10 8
18

11

>)

11

Ans. £44 15 10

Dublin, 2lst May, 1844.

15^ lb of currants, at

il\ ib of Malaga raisins, at

19f lb of raisins of the sun, at

17 lb of rice, at

8j lb of pepper, at . .

B'loavesofsugar, weight 32illj, at 8i „
13 oz. of cloves, at . ." . 9"per oz.

Bought of William Roper.
*'. d.

4 per ib

51 „
6 „
3i

1 6
11

Am. £Z 13 0|

Dublin, Ttth June, 1844.
Mr. Thomas Wright,

Bought of Stephen Brown & Co.
s. d.

252 gallons of prime whiskey, at G 4 per gallon
252 gallons of old malt, at . G 8 „

252 gallons of old malt, at .80
' Ans.

MISCELLANEOUS EXERCISES.

£264 12

What is the price of

1. 4715 yards of tape, at \d. per yard.? Ans.
£4 186-. 23f/

2. 354 ib, at li^. per lb } Am. £\ 16s. IQi^.

3. 4756 lb of sugar, at 121^. per ft) } Am. £2A2
155. 1^.

4. 425 pair of silk stockings, at Qs. per pair ? Am.
£127 IQs'

t

P

a]

P<

of

foi

do
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Ans.

^umtrf. ,f' " ^' ''' '' P" <=»*• •' ^«-

Wl'wZ sTZ
'' ^""•' '' *' "' ^' ^- »"• per ewt. >

A,l^'£!^ri4s ^ '^''' '^ *' ••" ^2 '^^- S-^- per cwt. ?

£/ u'
U'/

"'"' '' ^' "" -^^ W-^- per oz. ? ^^

Al'-m'::%^'^-' ' ™"^' ^' ^1 2. 4^. per y„,.d .»

Je> ''l«"|L'r1'=," P""''"' =" ^' 1«- Pe'

^Z t.'sff
'"' ' P'"*^' *' ^'- S'^- per gallon? Ans.

1'7. 20 tons, 19 cwt n ovq oti w ^ ^
PC- ton ?,,.;. ^220 »riS.'„'a*' "' ^'^ ^°''

ton = ii.*SSoo"ir-4wr^™-' "' ^" ^- S"^- per

QUESTIONS m PRACTICE.

1. What is practice? [11
2. Why is it so called ? [1]

parts ft^^'"
"" ''*''^''- "between ali,„„6, and a,i^„,„t

appliofrnuX.'s'LtJ??%P °f '^''^'-''^ »d «f

pound'Ivo't^pttf^ff-
">«'"'» prime, and oon,-

offn|;:^:4;e?[ar"*" '"""'• *"^

fonnd"tC, ':,ts ir? ?,' ™,-,^---«o-
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9. When the price of any denomination is the aliquot
part of a shilling, how is the price of any number of that
denomination found ? [11]. _

10. When the price of any denomination is the
f^lifiuot part of a pound, how is the price of any num-
ber of that denomination found ? [12].

1 1

.

What is meant by the complement of the price :

12. When the complement of the price of any dcno-
inination is the aliquot part of a pound or shilling,
but the price is not so, how is the price of any number
of th.-it denomination found ? [13].

1;J. AVhen neither the price of a given denomination,
nor its complement, is the aliquot part of a pound or
shilling, how do we find the price of any number of
thiit denomination ? [14, 15, 16, and 17].

14. How do we find the price of any number of
articles, v/hen the prii > of each is an even or odd num-
ber of KJiillin^s, and less than 20 .? [18 and 19].

Ij. How is the price of a quantity, represented by a
mixed number, found .? [20].

Ifl. How do we find the price of cwt., qrs., and ib,
when the price of 1 cwt. is given ? [21].

17. How do we find the price of cwt., qrs., and lb,
when tlie price of 1 tb is given ? [22]

.

18. How is the price of a ton found, when the price
of 1 tb is given r [23]

.

19. How do we find the price of oz., dwt., and grs.
v/hen the pi ice of an ounce is given r [24]

.

20. How do we find the price of yards, qrs., and nails,

v.'hen the price of a yard is given t [25]

.

21. How do we find the price of acres, roods, and
perches r [26]

.

22. How may the price of a hhd. or a tun be found,
when the price of a quart is given ? [27 and 28]

.

23. How may the price of any number of articles bo
found, the price of each in pence being given ? [29].

24. How are wages per year found, those per day being
given ? [30]

"
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"

TARK AND TIIET.

31. The gross weight is the weight both of the
goods, and of the bag, &c., in which they are.

Tare is an allowance for the bag, &c., which contains
the article.

Sititk is the weight which remains, after deducting
the tare. °

Trcth^ usually, an allowance of 4 lb in every 104 ib
or ^\ of the weii^ht of goods liable to waste, after the
tare hr..s been deducted.

,
^hf i'^ an allowance of 2 ib in every 3 cwt., after

ooth tare and tret have been deducted.
What remains after rnakirig all deductions is called

the wc#, or m--;t, weight.

DiSr-rcnt 'allowances are made in different places-
and for different goods ; but the mode of proceeding is
in all eases very simple, and may be understood from
the followinij

—

EXERCISES.

1. Bought 100 carcasses of beef at \Ss. Gd. per ewt •

gross weight 450 ewt., 2 qrs., 23 lb ; tret 8 lb per car-
cass. WLat is to be paid for them ?

•cwt. qrs. 1)5.

Gross 450 2 23
Tret 7 IG

Tret, on the entire.

100 carcasses.

8 ib per carcass
cwt. qrs. lb

800 ib=7 iG
443 2 7 at 18s. &d. per ev7t.==£410 5.?. lO^rf.

2. AVhat is the price of 400 raw hides, at 195. lOd.
per cwt.

;
tlie gross weight being 306 cwt., 3 qrs., 15

lb
;
and the tret 4 lb per hide ? Ans. £290 3s, 2^d.

3. If 1 ewt. of butter cost £3, what will be the price
of 2.50 firkins; gross weight 127 cwt., 2 qrs., 21 lb;
tare 11 lb per firkin.? Ans. ^£309 Ss. OM.

4. ,r iiat i:^ lu^^ price 01 8 cwc, d qrs., 1 1 lb, at 15.«^

6rf. per cwt., allowing the usual tret? Ans. £6 lU
1 0^-d.
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5. Whut is the price of 8 cwt. 21 lb, at 18*. 4l<l
per cwt., allowing the usiial tret ? Avs. £7 4*. S^d.

C. Bought 2 hhds. of tallow ; No. 1 weighing 10 cwt.,
1 €11'., 1 1 U>, tai-e 3 (pR., 20 ft ; and No. 2, 1 1 cwt., qr.,
17 It), tare 3 qrs., 14 11>; tret 1 Ih per cwt. What do
tlrey oome to, at aO.«. jwr cwt. }

cwt. «1VH. ll>.

t4rr/.»s WMjrht of N(>. 1, 10 1 11 . Tm-o
i.'ross woiglit of Xo. 2, 11 17 . Tare

<iiros« AveigUt, . . 21 2^ ( I

lav.;, . .

. 21
. 1

2 i*

n G

. 19

.

2 22
19^;:

cwt. rtrs. lU
s 2a
'^ li

2U. Tho price, at 305, pe

:Suttle.

Vrct 1 lb per ewt.

i<i<M: wei^kt, 19
twt., is ^£29 5^. 7:;]^</.

It i»e^i(Jent thaJ^^ tha tret iu-.iy r)e tbimd ?n' the followine
proportiok

—

*

8v»t. cwt. qr^, IT... If). lf>.

1 : 19 2 22 :: 1 : 19^^..

7. VVJj;it Is tlio ]H'i.'.! of 4 hhds. of copperas ; No. 1,
welghh^o; grcK-; M> cwt., 2 (ir;s., 4 lb, tare 3 qrs. 4 lb ;
No. 2, II t:\v(.,, <|r., L.I lb, t;u'o 3 (|rs. 10 11> ; No. 3,
12 ewt., 1 ,^1-., tjire :} f^rs. 14 1b; No. 4, Tl cwt., 2
t^rs., 14 lb, t;H-i- ;i .ji-,^. is lb; t,fio tret being 1 Iti. per-
^wt.

; u\ui tho. prltf }(.',.;. per ywt. .- Jv.w '1^20 17.<

« 7 fl t " •

^

8. ^Vf>;lt will 2 bjtifs i>)' iiiert'hiiudi^;' etiUK) to*. No. 1

weigMiio- f.T(*H 2 ewK, ri (|r.s., tO ft>; No. 2,^3 ewt.^
3 qrs., 10 Hi; tare, I(i tb per baa;; tret 1 lb per ewt,.;
and at l.v\ Sd: per it^ .• ^f?/,?, £50 2.v. Hid.

9. A nKjrchaiit has sold 3 bags of pepper; No. I,
weighing gn^s 3 cwt. 2 qvs. ; No. 2, 4 ewt., 1 qr., 7'ib

J!

No. 3, 3 8wt., 3 qrs., 21 lb; tare 40 lb per bag ; tre4
1 lb per ewt.

; and th« palct^ bxiir^g lod. per ft>. What
do tlMjy come to.^ Am. ^74 Is. 7%^d.

10. Bought) 3 packs of wool, weighing, No. 1,3 cwt
T qr., 12 ft).; No, 2, 3 ewt., 3 qrs., 7 ftv; No. 3, 3 ewt.,
2 qrs.- 15 Iv; tare 30 lb |>er pack ; tret 8 lb for every
20 stone; and at 10.?. yi. per stone. What do they
aoiiouiit ta

'



No. 1,

No. 2,

No. 3,

cwt. org

3 1

3 3
3 2

T.VUi; ASU iUKT. 23i

• lb. lb.

12 Tare 30
7 Tare 30

15 Tare 30

Gross,

Tare,
10 3

3
a 90—3 qrs. d lb.

Suttlo,

St.

, 20

Suttle,

Tret,

10

St.

: 70
St.

70

1

0=70 stones.

lb. lb.

:: 8 : 28
lb.

12

St. lb.

= 1 12

Not weight, GS 4, at 10.<. (k/. per stone=£35 IGs. 7^d.
n. Sold 4 packs of wool at 9.?. 9d. per stone ; weigh-

ing, No. 1, 3 cvvt., 3 qvs., 27 lb. ; No. 2, 3 cwt., 2 qrs.,
16 tb.

; No. 3, 4 cwt., 1 qr., 10 ft,. ; No. 4, 4 cwt.,
fii-., 6 th : tare 30 lb per pack, and tret 8 lb for every
••i.) stone Wltat is the price ? Aois. £49 lbs. 2-^~^-d.

12. Bought f) packs of wool ; weighing, No. 1, 4 cwt ,

2 qrs., 15 ]f^ • No. 2, 4 cwt., 2 qrs. ;^ No. 3, 3 cwt.,
3 qrs., 21 m ; No. 4, 3 cwt., 3 qrs., 14 lb ; No. 5, 4
t?wt., qr., 14 H) : tiiro 28 Ih per pack ; tret 8 lb for
every 20 stone

; and at 11^. ChL per stone. What is
the price .' Aus. £77 15.<. S{^d.

13. Sold 3 packs of wool ; weighing gross. No. 1, 3
ewt., 1 qr., 27 lb ; No. 2, 3 cwt., 2 qrs.; 16 lb ; No. 3,
I cwt., U <p-., 21 lb ; tare 29 lb per pack ; tret 8 lb for
every 20 stone

; and at 1 Is. Id. per stone. What is the
price .' Ans. £41 13.«. 7f firi.

14. Bought .50 casks of butter, weighing gross, 202
cwt., 3 qrs., 14 lb ; tare 20 tb per cwt. What is the
net weight }

cwt. qrs. lb.

Gross weight, 202 3 14
Tare, . . 36

Net weight, IGG 2tjrs, cwt.
o 1
-i V
1=1

I

C

Tare,

cwt. qrs. tb.

202 3 14
20

4040 lb.

10

251

14= «

5 =1 of the last, \ =the tare on 3 qr.

2^^= I of the last,
)

^

16,1

141b.

40.57! lb = 30 cwt., qr., 2' J lb.
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i

TARE AND THRr.

..WO g^?«?, ^^«^S^t of ten hhds. of tallow is 104cwt 2 qrs., 2o ib
; and tho tare 14 lb per cwt. Whftt

18 the net v.oight ? Ans. 91 cwt, 2 qrs, 14J lb.

ow 1 ; ?o^K ^"^^i^V*^^
«i^ butts of currants is 58cwt, 1 qr

, 18 lb
; and the tare 16 lb per cwt. What isthe net^we.ght ? Ans. .50 cwt, qr., 7^ lb.

17. VVliat IS the net weight of 39 cwt, 3 qrs, 21 ft •

the tare being 1 8 lb per cwt.
; the tret 4 tb for J ^4 ft

'

and the cloff 2 ft for every 3 cwt. ?

« "^ i U4 id
,

cwt. qrs. lb. cwt. qrs. lb.

K>- lb. cwt.

18=
i

1«=)

39 3

5 2
2

lare, 6 J

21 Gross weight,
Tare,

23
24 Suttle, .

-— Tret= J^th, or

30
G

3

1

33 2
1 1

21

13

4

32 26
2 lb in 3 cwt. is the /^ J

th part' of 3 cwt •-{9 n oa
He„cothool„ff„f32cVt.2Slbi.it7X,hp„t,.,roJ

I'

\ Net weight, 32~0 4

.JA'-
^^'''*' " *^^ '''*^ "^^^o^* «^ ^1'^ J^Jids. of tobacco .

weighmg gross, 224 cwt, 3 qrs., 20 ft • tare 2o pwV

ylw^. 190 cwt., 1 qr., 14^^ ft.
^

19./VVhat is the net "weight of 7 hhds. of su'^ar

35 c^f:; f q^";v;/ft^

'

''''' '''^''

'
'^ p- ^«^ ^^ -^ ^-•

I

.^^'
"^'l

^^ ^'•''*;,' ^ 'i^'- 1^ ^''' g'-oss weight of gallshow much net
;
allowing IS ft pe? cwt. ta?e : 4 lb per'

QUESTIONS.

What is the gross weit^ht ? fSl").
1. ^ _ ,

2. AVhatis tare° "[31].

3. What is suttle .> [31].
4 What is tret.? [31].
5. What is cloff .- [31].
6. What is the not weight.? [31]
7. Atq the aiiovvances made, always the same ? [31],
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SECTION VII.

?
4

INTEREST, &c.

1. Interest is the price which is allowed for the use of
money

;
it depends on the plenty or scarcity of the latter,

and the risk which is run in lending it.

Interest is either simple or compound. It is simple
when the mterest due is not. added to the sum lent so
as to bear interest.

• It is compound when, after certain periods, it is made
to bear interest—being added to the sum, and considered
as a part of it.

The money lent is called the principal. The sum
allowed for each hundred pounds " per annum" (for a
year) is called the " raie per cent."—(per iElOO ) The
a7nou7it is the sura of the principal and the interest due.

SIMPLE INTEREST. •

2. To find the interest, at any rate per cent., on any
sum, for one year

—

Rule I.—Multiply the sum by the rate per cent.,
and divide the produc* by 100.

Example.—What is the interest of £672 14s. Zd. for one
year, at 6 per cent. (£6 for every £100.)

£> s. d.

672 14 3

6

40-36

20
5 6

7-25 The quotient, £40 7s. Zd., is the interest required.

306
We have divided by 100, by merely altering the decimal

point lJ^cc. I. 34].



U:i6
iN'iXni:si',

If the
would undredth

hi but

interest were 1 per cent

2(>'^ 2i>'^ Ihercforo tho in-
'"•est ,s tho ,V of the rrincipal, plu, the I „f tho +

HULA
^^TTTf I: !h ^'"f^'^^*'

^'^ ^ P^r cent.

-!-_LJ!5 ' *''° interest, at 1 per cent.

^^^ 1 18
7.J.

is the Interest, at 6 (5+1) per cent.

1. What is tho interest ol'jt''^^ iT-o r.; e
»t 6 pe,; cent. : ,U.. ^J tl^i^^^i

'"' «>' -«" y^-r,

cem. ? ':^l:
^^""^"«^' »' ^""« f"'- ono .vo.,, at 5 per

•^. What is tJifi intorost oF A^Ann ir^, c
7 per cent. .= A,,.. £3s\l,%\^°

'^*- <^°'' ™» y^", M

4 ^.irr S;i"t,:' ^"^ «» '^-- yea,, „t

4o?'lf"|,,t t!XL:£tl?^^ P—.
eon.

rate. " '^ *'"= ""tercst, at tho given

y<^:,T^T<S'-lZZ i-'^'-'
°f ^'^ **^- «•• fo- one

.€ » f= ^y/;a„cHO».=£...„..

_!^_9 .s the interest, at lol. per cent.

And IS the interest, at ^5-f 10,. per eent.
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At 5 per con
. tho interest ih the .', of the principal : at

105. per cent It i« tho ,', ^fwhat it is at 5 percent. Thero-
loro, at i.j lU.y. por cent,, it ia thy nuiu of both.

EXERCISES.

5. What is the interest of £li7[ \ih. lUl. for ono
year, at,£;i \b,. per cent. } Ans. £\',i \^s. UU

t). AVhat is tho interest of JtS4 ll.v. XOld. for one
year, at £4 hs. per cent. } Ans. iJ3 1 \s lOM

7. What is the interest of .ii'Jl 0.. ^d. for one year,
At £b 12.y. M. per cent, t Ans. m Os. \{)\d

8 What is tho interest of it'968 bs. for ono year, at
*.5 14.V. V)d. per cent. ; Ans. ,£;55 8a'. ^d.

n. To find the interest of any sum, for several
years

—

Rule.—Multiply the interest of one year by tho num-
ber of yearn.

*'

HvAMi'x.K.—What is the interest of £32 Us. 2d for 7
years, at 5 per cent. I

X .V. d.

20)32^ 14_2

1 12 «^ is the interest for one year, at 5 per cent.

And 11 8 lU is tho interest for 7 years, at 5 per cent.
This rule requires no explanation.

KXERCJISES. '

9. What is the interest of £U 2s. for 3 years, at 6
per cent. : Ans. £2 10.?. [)d.

10. What is the interest of ii72 for 13 years, at £6
10s. per cent. .- Ans. MO IGs. 9}d.

11. What is the interest of ^^853 0,s-. 6U. for 11
years, at £4 12s. per cent. .- Ans. £4S1 12s. l^d.

t). To find tlie interest of a given sum for years,
months, &c.

—

J
>

Rule.—Having found the interest for the years, as
already direc^ted [2, &c.], take parts of the interest
Ox one year, for that of the months, &c. ,• and then add
the results.
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Example —What is the interest of £86 8s. 4d. for 7 yearsand 5 months, at 5 per cent. ?
" *"r

< years

£ s. d. '

20)86 8 4

4 6 5 is the interest for 1 year, at 5 per cent.

4 6 5 -^ ^^ 4 11 is the interest for 7 years.

1 8 03 Td i ? o'
'^ * '® '"^®''^'* *"o^ 4 months.

A o ^j:-t-^=0 7 2t IS the interest for 1 month.

And 32 11^ is the required interest.

EXERCISES.

12. What is the interest of ^£211 5^. for 1 year and
6 nionths at 6 per cent. ? Ans. £\9 Os. 3d.

13 What IS the interest of ^£514 for 1 year and 74months, at 8 per cent. > Aiis. £m \Qs A^d
14 \Uat is the interest of £1090 for l' year and 5months, at 6 per cent. > Ans. MQ2 13s.

«.i^T ^^'\f
'' *^^ '^^^'"^'^ ^^ ^1^5 10^- 6^- for 1 year

16 What IS the mterest of £571 lbs. for 4 yearsand S months, at G per cent. } Ans. £160 Is. 9^
17 What IS the interest of £500 for 2 years and 10months, at 7 per cent. } Arts. £99 3^ 4/
18 What is the interest of £93 17^. Ad. for 7 years

""' lo wl''*^'' ^* ^ P^^' ^^"*-
• ^^^- ^44 ll5. lid

ly. What is the interest of £84 9.v. 2d. for 8 yearsand 8 months, at 5 per cent. } Ans. £36 II5. llj.^.

-5 I; R
''/"'^ ^^'^ '''*''^''* °^ '''°y '''"™' fo^ ^ny time, at

•^, or b, &c., per cent.
'

At 5 per cent.

—

KuLE—Consider the years as shilhngs, and themonths as pence
; and find what aliquot Jart or parts
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8. Example l.-What is the interest of X427 5.-. <Jd. foryears and 4 months, at 5 per cent. ?
•

year3 and 4 months are represented by 6s.4fl.: but
«... 4./,=o..-|-l.s.-|-4./.= .+,V of 0,' pound + the i of tha |

4)427_o
5)106 10

d.

9

0106 10 5^3 the I of principal.
3)21 7 3} is the v^, a of Oof principal.

_J ^ ^ ^« the^V (} of J^) of principal.

And 135 G 1? is the required interest.

of s.iM nit ; ' ^^'•^^"^""'"ber of years, the same numberof sbi.hflgs
;

lor any number of montlis, tl.e sauie number ofptnce
;
and fur years and months, a corresponding number ofehaling. aa^l po.co. But ^vh,•Uover p.a-t. or part?, ti.ese shil-

gs. and p.T,ce are of u paunl, the interest of anj^ other sumor tne same tnne an I rate, must be the same part or parts of

F.^JA>IPLE 2.—\Vhat is tl)o interest of £14 2s. ?d for r>
years and 8 months, ac 6 per cent. ?

0... (Si. is the \- of a pound.

^'U4 2 2

^ )4 H Oljg tho interest, at 5 per cent.
'* IS \)} hi the interest, at 1 per cent.

5 12 lOi is tho int'-rest, at (5+1) per cent.

HXIOUCISES.

^J. i'ind the interest of JS1090 17s. 6d. for'js.
fiiul 3 months, at o per cent. .' Aiis. £90 I8s. "UIp^i,--.^

-n. Find tho interest of ^976 14^. 7d. for 2 ye^
and G inoiiths, at 5 per cent. .- Ans. ^£122 Is. 9id

22. Find the interest of £760 175. Gd. for .3 years
siud 4 months, at 6 por cent. .- Ans. i;^15P. 3^. 6d.

23. What is the interest of £VJ7 lis. for 2 years
and G months, at 5 per'ccnt. > Ans. £24 13s. lOi-^/.

24. What is the interest of JL^279 11 5. for 7i months
lit 4 per oeiit. : Ans. £fj Ids. 'dj\d.

25. What is the interest of ^£790 16^. for 6
aud a months, at 5 per cent. ? Ans. £263 12s,

years
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26. What is tUo interest of ^^124 2s. dd. for 3 years
and 3 mauths, at 5 pjr cent. ? Am. ^£20 3s. 5'^d.

27. What" is the iutorest of i£,1837 4s. 2d. for 3 years
and 10 months, at 8 per. cent, r Ans. £563 8s. 3d.

9. WUeu the rrt/<^, or number of years, or both of
them, are expressed by a mixed number

—

Rule.—Find the interest for 1 year, at 1 per cent.,
and multiply this by the number of pounds and the frac-
tion of a pound (if there is one) per cent. ; the fsum of
these products, or one of them, if there is but one, will

give the interest for one year. Multiply this by the
number of years, and by the fraction of a year (if there
is one) ; and the sum of these products, or one of them,
if there is but one, will be the required interest.

Example 1.—Find tho interest of i:21 2s. Cd. for 3^ years
at 5 per cent. .'

£21 2s. 6c?.-f-100=4.v. 23J. Therefore

£ s, d.

4 2} is the interest for 1 year, at 1 per cent.
5

1 1 If is the interest for 1 year, at 5 per cent

.

3 3 5| is the interest for o years, at do.

15 10|i8thcinterestforfot"ayear(i:ils-.lf(i.xf-),atdo. ?

3 19 3i- is the interest for o| years, ut do.

Example 2.—What is the interest of £300 for 5f yeara,
at 3| per cent. 1

£ s. d.

£300-4-100=3 is the interest for 1 year, at 1 per cent.
3

9 Is the interest for 1 year, at 3 percent.
2 5 is the interest for 1 year,' at ;e^^ ( £3 x §

)

11 5 is the interest for 1 year, at o} jier cent.

*

56 5 is the interest for 5 years, at B ^ per cent
5 12 6 is the interest for ^ year (£11 5s.-i-2)

2 16 3 is the do. for I yeai- (£5 12s. &^d.^2)

And 64 13 9 in the interest for 5'f years, at 3| do
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< years

i.

3 years

\d.

9th of

cent.j

e frac-

5Uin of

le, will

by the

f there
' theui)

f years

243

),atdo>

years,

cent.

• cent,

r cent.

er cent

rf.4-2)

i

Hdc

^«- What is the mtere.st of £S7^j 2s. 6d. for 41 vear^'*• ^j:- Poi- cent. .? .In^. x^qj 5^^ 5^
**i J'^^r.s,

veS" «^ n^
'' the interest of ^G40 IO5. n^. for 2^.V.a.,s, at 4A. par cent. ? .4??.^ .£^72 1. o 7

rf
.5'.>. A\hat is the interest of £600 ?oI 'cd fn. qi

y...., -t A. per cent. ? J., ^j ,, ^^^ ^/^^ '^^ ^5
Ji. What IS the interest of £o\q i^/%i, . ..,

yoa.^, .t 5^ per cent. ? An.. ^81^ ^^
'^'^ ^^^ ^^

ivx VM,.«:.-What i. the int.rs. of ^o,;
^, 3, ^^ ^ ^

2i)

43800 "
ine required latei-e-:'- iis G'' rr - '

is greater tha« haif the divisS"'
"^- .-'^i^^-o ihe rejnaindtT

Th^'f ~r'^
''"' "' '''' '"^'^ t-t .f tl.e principal.

that nu .ber, mnl^TiX 300?^^^ 0'";,^' ^'^«.' ^' -
«r, whreh s the Mam-^ fhjL. li • ^ * '^' the pnnc pal—
number ot i.y,°..TiwIZhyrZ'""""" '""'"P"'* "' 'I"

EXKRCISES.
32. Find the interest of iEl40 10s fm- 7rt ,«oper cent. ^.«,. £i 9,. sj^f^'

'
^^""^^ "^^^^^ »* ^

33. Find the interest orisoo for 91 d-iv- of k

34. Whnt ,•« +1,^ ;„a"!!_'x ^ ,

per c™t. ="
..l.rCfi-isrs^/""'

'" •" '^''>' «» *
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11. To find the iaterest for days, at any other rate

—

Rule.—Find the interest at 5 per cent., and take

parte of this for the remainder.

ExAMPLF..—Wkat is the interest of £3S24 6s. 2d. for 11
lays, at jCft 10s. per cent. ?

£3324 &?. 2^i.xll~-7300=je5 Os. 2|rf. Thercfore
£, s. d.

5)5 2| is the interest for 11 days, at 5 per eent.

2) I 0^ is the interest fwr 11 days, at 1 per eent.

10 is the interest foF 11 days, at 10s. per cent

And 6 10 2^ is the interest for 11 days, at £^ lOs. (je54.

£l+10s.)

This rale requires no explanation.

EX1LRa:iSF..«.

3a. What is the interest of ^£200 from the 7th May
to the 26th September, at 8 per «eDt. ? Ans. £6 4s.

36. What is the interest of ^2150 155. 6rf. fior 63
rfays, at 7 per ceat. } Atts. £l 10». 7frf.

37. What is the interest of ^2371 for 1 year aad 213
days, at 6 per cent. ? Aits. £3d^ 5*. 0^.

38. W!^t is the ii>tere&t of £240 tor 1 year aikd 13&
days, at 7 per eent. .? A^ts. £23 Os. 3^d.

Sometimes the numlkr cf days ia the aliquot part of

a year ; in wMch case the process is rendered more easy.

ExAMPLs.—What 18 the interest ©f £175 for 1 year and
73 days, at 8 f&t cent. 1

1 year and 73 days=l^ year. Hence the required interest

is the interest for I year-f-its fiflh part. Bat the interest of
£175 for 1 year, at the given rate is £14. Therefore its

interest for the giveutime is £14-f£y=£144'£2 I6s.=»

£16 16«.

12. To find the interest for imntksy at 6 per eeot

—

Rule.—If the number expressing the month-s is evm^
iftultiply the principal by half f&e nvmber of months
and ^vide by 100. B^t If it is odd, mioltiply by the

half of 07ie Isss than the ommher of months ; divide the

result by 100 ; and add to the quotient what will be
vijx.-aiii'CiA 11 vi'c \UTiM.c £t> ii/jr vnua su!3a uurau vxiM ai;.;«i8»-m vz.

SMMlths.
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^^ntf^Tato'^^^^^^^^
*^- -*--t of £72 Gs. 4e/. for 8

^ £ s. d.

72 6 4
4

17-85.. The required interest is £2 17*. 10|rf.

. 0'96==|cf. nearly.

12 • 8
^' • •

*o
» *72 6s. 4rf.x8y6

100X12-J.6 == 10^3^^ = (dividing both
numerator and denominator bv 2^ "^I^ 6«. 4d.x8-f.2

*72 6*. 4rf.x4
A^T-s

., ,. ,, Toot
—

4|ii^d*l;;j;:i?^^^^^^ the pen «„«.
and divided by 100.

""°*^®'^ ^**»ch expresses the months,

84 e' 2

'
^mirh^To*'^«^^^»--^-of.€4 21 10 10

20

4-304-.
£ s. d.

f304\ lOU 4 33 . ,^ .

^. And 4 12 9 i. th. int..t for n (,o+i, „o„th.. .t « do.

2;80f.==Jrf. nearly,
^ne mterest for 11 months is evidently the interest ofIT -

1
month, plus the interest of lT=ri month^n^[

M
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EXKltCISIiS.

39. What is the mterest of ^2250 175. 6d. for 8
months, at 6 per cent. ? Ans. £10 0.?. S^d.

40. What is the interest of £571 155. for 8 months,
at ti per cent. } .. Ans. £22 17.?. 4f<Z.

41. What is the interest of £840 for 6 months, at 6
per cent. ? Ans. £25 45.

42. What is the interest of £3790 for 4 months, at

6 per cent. ? Ans. £75 165.

43. What is the interest of £900 for 10 months, at

G per cent. ? A71S. £45.
44. What is the interest of £43 2s. 2d. for 9 months,

at 6 per cent. > Ans. £1 185. 9^d.

13. To find the interest of money, left after one or
move payments

—

IluLE.—If the interest is paid by days^ multiply the
sum by the number of da^s which have elapsed before
any payment was made. Subtract the first payment,
and multiply the remainder l)y the number of days
which passed between the first and second payments.
Subtract the second payment, and multiply this remain-
dor by the number of days which passed between the
second and third payments. Subtract the third pay-
ment, &c. Add all the products together, and find the
interest of their sum, for 1 day.

If the interest is to bo paid by the wee-k or month,
substitute weeks or inontks for days., in the above rule.

ExAMPi.!:.—A person borrows £117 for 94 days, at 8 per
cent., promising the principal in parts at his convenience,
and interest corresponding to the money left unpaid, up
to the different periods. In G days ho pays £17 ; in 7
days more £20 ; in 15 more £32 ; and at the end of the 94
days, all the money then due. What does the interest
come to 1

£ days. £ day.

117x 6= 702x11
lOOx 7=700xll_£.77O
80x15=1200x1 f-*'^''"-
48xGG=3iG8xlJ

The i'Tterest on 5770 for 1 day, at 5 per cent.-, is 15?. OM,
Therefore
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2^y

£ S. d.

5)0 15 93 is the interest, at 5 pei cent.

•^^TTtS-tt-
'" ® interest, at 1 per cent.

^0 I A^ ^^ S® interest, at 6 per cent.
^ " \ 18 the interest, at 2 per cent.

Andl
5 33 is the interest, at 8 per cent., for th>> given

^ sums and times.
^

produce „ .uoh a, .,» sul^fThelr^tfX^^nn lla^'.'""'""

EXERCISES.

45. A merchant borrows .£250 at 8 per cent for 9

of S; n Lr„: ''7 '".P''^ "^f"™ that'ilL as mvoh01 tfte puncipal as lio pleases. At the exniratinn nf omonths he pays £80, .and 6 months after 2^0-loavL^the remamdcr for tlio entire term of 2 years Hoi

XoLteorafle^;^^^^^^^
!ft 2?„^„' ^ P'?"'''- 1" 3 'nonths I pay £60 '^4 months

prhirttt^'^'''™"^^^^

900
The 16th December, 1804
The 11th March, 1805,
The 30th March,
The 17th August,
The 12th February, 1806,

1260
600
800

l048

M^:"'^!^ P"?°iPfl -«d interest is he to pav on th«lot ^uvcmuur, lauti t Ans. ^£1642 9*. 2144^/
48. Lent at interest £600 the 13th May, lks3, for
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1 yeai, at 6 per cent—with condition that the reoeivermay discharge as much of the Principal before the time

the 17th September iBlSO. How much principd and

learned of the properties of proportion, wiU eaailv un-derstand the mode, in whicf tEe foUiwing rX weproved to be correct.
®

Of tiio principal, amount, time, and rate—given any
three, to find the fourth.

* ^
Given the amount, rate of interest, and time ; to findthe principal

—

*

«,v?«
4-^~^*^*^

i^^^' P^"« *^« interest of it, for thepven time, and at the given rate, is to JBIOO ; so is the
given amount to the principal sought.

^ExAMi.LE.-What will produce £862 in 8 years, at 6 per

givlfrfe^''?h'elifoie'
"*""* '" ^''' ^" « ^^^^ ^* *»»•

£140 : £100 :
: £862 : i^2^«£615 14,. 3|rf.

When the time and rate are given—

thi^ o^er JSJi'*^''
'""* •' ' '""^'''^ '^ ^^^

•
»»*«'«»* of

By alteration [Sec. V. 29], this beoomes-

terf.V^ 1 1** ^"*«'e"J.' £.100 :
: any other sum + its in-terest ; that sum—which is exactly the rule.

^

EXERCISES.

49. What principal put to interest for 6 years willwnount to ^402 10,., at 3 per cent, per annum ? Anl.

60. What principal put to interest for 9 years, at 4
per cent., will amount to ie7a4 8*. ? ^«*. i54o/
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51. The amount of a oertain principal, beaxin« inter-est for 7 years, at 6 per cent. Is iB334 lerXauitne principal ? Ans. £248.
'^nai w

mm to the amiunt required.
' *'"' «*'*"

^Er«P.^_Wh.t will £m c<«. to, to 5 year., „ 5^

£100 : £125 : : f272 .
?72xlg

We found by the last rule that

ttaf.^"' '"'""'
^
^1«"

^ ^ «"? «"•« .«m+it- mterert :

EXERCISES.

52. What wiU ^6360 amount to. in 6 vear« at q ««r

63. What WiU ie540 amount to, in 9 years at 4 ««rcent, per annum ? Ans. ^6734 8s
^ '

^^
54. What wiH ^£248 amount to, in 7 years at 'i i..rcent per annum ? .^tw. ^6334 16^ ^ *

^''^

.J fl
^^1* "^^ ^^^^ ^- ^- amount to, in 4 yeara

and 3 months,^7lfr cttT iri^^l's^" 'lO^
the L?- °

*^' *"*'""*» P'^°^l«^> »°^ "te-to fina

ye.^'i^7|^'4^..?^? ^?^'««*^rtl»e giyen sum for 1

iuired"time
^''"" '°'^'^''^» ^^ " ^ ^^^^ to the re-
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KxAMPLt. -When would £281 13,.-. 4(/. become JC338, at
{> per cent. .'

.ei4 Is. 8d. (the interest of £281 13s. 4rf. for 1 year [2]) :

A5C 6s. >id. (the given interest) : : 1 : xXTTTW^"^' *'^®

loquired Tiumber of years.

17. u'eixoe briefly, to find the time—Divide the
interest of the given principal for 1 year, into the entire
interest, ftud tLe quotient will be the time.

It is evidoiit. the principal, and rate Injing ^^iven, the
interest is prcpo-vlonal to the time ; the longer the time, the
more the interos*^^, »VT»d the reverse. That is

—

The interest for one time : the interest for unutlier : :

the former time : ths latter.

Hence, the interest of the given sum for one year (the
interest for one time) : the given interest (the interest of
the same sum for another time) : : 1 year (the time which

Sreduced the former) : the time sought (that which pn*-
uoed the latter)- w'fiich is the rule.

EXERCISE.S.

57. la what time would ^£300 amount to £.372, at G
per cent. ? Ans. 4 years.

68. In what time would i;211 5a'. amount to i^230
5*. 3d., at 6 per cent. ? Ans. In 1 year and G
months.

69. When would £561 15*. become £719 0*. 9^d.,
at 6 per cent. .' Ans. In 4 years and 8 months.

60. When would £500 become £599 3s. 4tf.,at 7 per
cent. ? An^. In 2 years and 10 months.

61. When will £436 9s. -If. become £571 8s. l}d.,
at 7 per cent. ? Ans. In 4 years and 5 months.

18. Given the amount, principal, and time to find

the rate

—

ItuLE.—Say, as the principal is to £100, so is the
riven interest, to the interest of £100—which will give
the interest of £100, at the same rate, and for the same
time. Divide this by the time, and the quotient will l^e

lur ii»ie.



INTtKtflT. 361

Q je338, at

ear [2]) :

r=4, the

ivide the

he entire

;iven, the
! time, the

nother ; :

year (the
ntorcfjt of
me which
hich pru-

J72, at ti

to JE23«.)

r and Cy

Os. 9ffl?.,

, at 7 per

s.

' -to find

so is the

will give

the same
nt will ]>e

^
ExAMPLK.—At wluit rate will JC3/50 amount to £402 lOim 5 years f

X350: £100 : : £52 10. :^^2JC'^^;><1^=£15,
thein

ooO
terest of £100 for the same time, and at the same rate
J lion y=>6, IS the required . umber ofyiMrs.
W(i have seen [14] that the time and rate being the same,

£100 : any other sum :: the interest of £100 : intoresi
01 the other sum.

This becomes, by inversion [Sec. V. 29]—

inn??''^"^ • ^^^^. '•' interest of the former : interest oflUU (lor same number of years).

But the interest of £100 divided by the number of yearswhich produced it, gives tho interest of £100 for 1 year-
or, in other words, the rate.

EXERCISES.

62. At what rate will iJ300 amount in 4 years to
£372 .? Ans. 6 per cent.

63. At what rate will ^248 amount in 7 years to
.£334 16.?. r Aus. 5 per cent.

64. At what rate will i."976 14.«?. 7d. amount in 2 years
and 6 months to £1098 I65. 4^d. ? Ans. 5 per cent.
Deducting tho 5th part of the interest, will give the in-

terest of £<J76 145. 7d. for 2 years.
fc,

>o me m

65. At what rate will £780 175. 6d. become £937
Is. in 3 years and 4 months > Ans. 6 per cent.

66. At what rate will £843 55. 9d. become £1047 U.
7^d., in 4 years and 10 mor hs > Ans. At 5 per cent.

67. At what rate will £43 25. 4^d. become £60 75
^d., in 6 years and 8 months } Ans. At 6 per cent.

^
68. At what rate will £473 become £900 13*. 6i</.

m 12 years and 11 months } Ans. At 7 per cent. *

COMPOUND INTEREST.

19. Given the prinoip il, rate, and time^to find the
amount and interest

—

Rule I.—Find the interest due at the first time of
payment, and add it to the principal. Find the interest
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of that sum, considered as a new principal, and add it

to what it would produce at the next payment. Con-
aider that new sum aa a principal, and proceed as
before. Continue this process through all the times of
payment.

Example.—What is the compound interest of £97, for 4
years, at 4 per cent. half>ycarly 1

£ #. d.

97
3 17 7| is the interest, at the end of 1st half-year.

100 17
4

104 18
4 3

7| is the amount, at end of Ist half-year.

8| is the interest, at the end of 1st year.

3| is the amount, at the end of 1st year.
11| is the interest, at the end of 3rd half-yea^.

109
4

2
7

3 is the amount, at the end of 3rd half-year.

3 1 is the interest, at the end of 2nd year.

113 9 61 is the amount, at the end of 2nd year.
4 10 9J is the interest, at the end of 5th naif-year.

4 is the amount, at the end of5th half-year.
5 is the interest, at the end of 3rd year.

118
4 14

122 14 9 is the amount, at the end of 3rd year.
4 18 2| is the interest, at the end of 7th half-year.

127 12
11

J is the amount, at the end of 7th half-year.
5 2 1| is the interest, at the end of 4th year.

132 15
97

0| is the amount, at the end of 4th year.
is the principal.

And 35 15 Of is the compound interest of £97, in 4 years.

20. This is a tedious mode of proceeding, particularly
when the times of payment are numerous; it is, there-
fore, better to use the following rules, which will be
found to produce the same result

—

Rule II.—Find the intereit of £1 for one of the
payments at the given rate. Find the product of so
many factors (each of them iSl-f-ita interest for one
payment) as there are times of payment ; multiply this
product by the given principal ; and the result will be
th« principal, plus its compound interest for the given

a

t(

1

1

rei

Tl
an
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time. From this subtract the principal, and the remain,
aer will be its compound interest.

3 j^:jra"6^7r?nt I"

*^^ ««-P-»<* interest of £237 for

£ 06 is the interest of £1 for 1 year, at the eiven rate •

and there are 3 payments. Therefore £106 rxi4.£0 f^J-

H)6v£-r7'"r
*«f-»^» Product. Henen'otx'o^x

2Gxfo6xr06y£23r''!£?57^%r^ "^ three years; and
* uuxi uoxi UbXX2*J7—£237 is the compound interest.
The following is the process in full—

£
lOG the amount of £1, in one year.
106 the multiplier.

^

11236 the amount of £1, in two years
106 the multiplier.

^

M„n- 1 • ^'l^^SiS
*!»o»™o"ntof^l, in three years.

Multiplying by 237, the principal,
^

we find that 282270792=282 5 5 is the amount

•

and subtracting 23V 0, the principal,

we obtain 45 5 5 as the compound interest.

r^^^^^iS?~'^^^''^ ^''^}^'' ''"'ount and compound inte-
rest of £79 for 6 years, at 5 per cent. ?

The amount of £1 for 1 year, at this rate would be £105.

Sr/ri/^f?.?^^^"^^^.^?^^^-^^><105><79 » theamount. &o. And the process in full will be—
£
105
105

11025 the amount of £1, in two years.
1*1025

1-21551 the amount of £1, in four years
1*1025

1-34010 the amount of £1, in six years.
79

•'

£ s. d.

£105-86790«105 17 4} is the required amount.
79

And <»-« '^
*f.' 1

1

4f is the required int«r»«t

M 3
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n^^oTl'-'' ,?—"^V^a* «^e the amount, and compound interest
of i^27, for 4 years, at £2 10s. per cent, half-yearly.

/.t%r^°''^^P* °^ ^^ ^'^^ *^"® payment is £1025. Therpfore

flft?- •
"^vi^

^ ^"^^^ ^ I'^^i X 1025 X 1025 X 1 Ois X1UJ5 X2/ IS the amount, &c. And the process in full will oe
£

1025
1025

!•05063 the amount of jEl, in one vear
105063 ^
1- 10382 the amount of £1, in two years.
1' 10382

1-21842 the amount of £1, in four years.

£ s. d.
£32-89734=32 17 11^ is the required amount.

21
,

And 5 17 11j is the required interest.

Rule III —Find by tho interest table (at the end
of the treatise) the amount of £1 at the given rate, and
tor tho given number of payments

; multiply this by the
given principal, and the product will be the required
amount.

^
From this product subtract the principal, and

the remainder will be ihe required compound interest.

^Al'f^k^T^l^^^ '^ ^^l ^^'''""* a»<l compound interest
ot £47 IDs. for 6 years, at 3 per cent., half-yearly t

£47 105.=£47-5.
We find by tho table that

"^Ait^^^^J^
the amount of £1, for the given time and rate.

47-5 IS the multiplier.

£ s. d.
67-7236=67 14 5J is the required amount.

47 10

And 20 4 5| is the required interest.

22. Rule 2. requiros no explanation.
Reason of Rule Il.-When the time and rate are the

^:Zl^r ^JSSe*
"'' P^°P0^*^««^1 ^ their corresponding

ff^L^T"" ?.""«'P^1); ^J08 (its corresponding amount) ::

fmountr ' P"^«iP»l) •' ^106X106 (ifs corresponding
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Hence tho amount of £1 for two years, is £106xl-06-~or the product of two factors, each of thenx tlie amount of £1lor one yaixv.

Again, for similar reasons,

^1 : <£1-0G ;: £1-00x1 -06 : £1 'OGXl-OGxl 'OG.
ironce the amount of £1 for three years, is £1-06x1 OOxl-Ofi—
or the product of three factors, each of them the amount of
.L 1 jor one year.

TJie siMiie reasoning would answer for any number of nav-
nieiits. ^ •'

The amount of any principal will be as much greater than
the amount of £1, at the same rate, and for the saine time, ashe principal Itself is greater than £1. Hence we multiply
the amount of £1, by the given principal. ^ ^

Rule Til. requires no explanation.

23. When the decimals become numerous, we may
proceed as already directed [Sec. II. 58]

.

We may also shorten the process, in many cases, if
we remember that the product of two of tho factors
multipliea by itself, is equal to tho product of four of
them

;
that the product of four multiplied by the pro-

duct of two IS equal to the product of six ; and that tho
product of four multiplied by the product of four, is
equal to the product of eight, &c. Thus, in example 2
11025 (=l-05xl05) X 11025= 105 X 105X 105 X 1-05.

EXERCISES.

1

.

What are the amount and compound interest of
£91 for 7 years, at 5 per cei^t. per annum ? Ans. .£128
O.-. lid, is the amount; and £37 Os. Ud., the com-
pound interest.

2. What are the amount and compound interest of
£142 for 8 years, at 3 per cent, half-yearly.? Ans.
£227 17.9. 4^d. is the amount ; and £85 17*. 4U., the
compound interest.

3. What are the amount and compound interest of
£63 bs. for 9 years, at 4 per cent, per annum ? Ans.
£90 Os. bad. IS the amount ; and £26 15^. o^d., tu«
compound interest,

4. What are the amount and compound interest of
£44 OS. 9d. for 1 1 years, at 6 per cent, per annum ?
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Ans. £84 Is 5d. is the amount j and jE39 15*. 8dthe compound mterest. »

^S2 r 0*37^*^0*°'°'*°* ''"'^ compound interest of

2c 1nL *r'
"^^^ •'

'\ ?*^- *' *^« *"^o^o*
;
and je5

-i«. lU^rf., the compound mterest.

^Q7i^c^oif1- *^''o*°'°""*
*°*^ compound interest of

ui!/ Ti ^i^'^-
'^ *^® amount; and ^6645 16*.

Jid., the compound mterest.

Given the amount, time, and rate—to find the
24.

^..ir. 1 Vt ;
" """""""> ""»<?) »uu rate—to nnd thepnncipal

;
that ,s to find the present worth of any sum

lunZAf' !i'''^^^^'-^
certain rate of interest beingallowed for the money now paid.

**

Rule—Find the product of as many factors as thereare tunes of payment^each of the factors Lw the

IZltfl. ''• ^ '^"^^^ P^^"^^"*J ^^^ di^i^eShi^
product mto the given amount.

ExAMPLE.—What sum would produce £834 in 5 vear..at 5 per cent, compound interest f ^ "*»

The amount of £1 for 1 year at the dven rate in :Pi n«;

.

Tort^%^'1'^?.' f *^^« tLn5 times^ralkctortoSy

127C28.''?hen'^''''
"'"^ (according to the 1.1)^;

£834-M-27G28=£65S 9.. 2|rf., the required principal.
25. RKxaoN OK the Rule.—We Iiave RCPn ron ».» *i.

/r/noMwY of any sum is equal to the amount of .£1 rll A ''' *^®

time and at the same rale) multiliTb7thfp5n&V thatTs'The amount of the civen Drincinftl—tho S,v° ^ • ^?*V8»
ehe amount of £1 ^ pnncipal-the give.i principal

x

IS, the amount of the eiven nrinf.it«ii /*k1 •
'^

divided by the amount o? i?. ^s 3l to thfIt"
*"7"^^

quantity required-«wh!ch is the rul^^ *^ ^'^^ ^"'^'^P*^' ''

EXERCISES.

ie629^7f ?fiJT7 ^!;«^* *^ ^ i^^^^ ^^^ * debt of
^629 17*. l^^d., to be due 3 years hence, allowing
» per cent, compound mterest > Ans. jeaoo.
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8rf.,

this

Am £200 ^ ' ^ P'" •'""*• P«^ »»»«^ ?

vea^rs Yt^'fiVr T^*^
produce ^6742 19.. U^d. in 14

10. What IS £495 395. ll|rf., to be due in 18 years

%7li::sft
'^^^-y^-^^> -«^^^ at present.' ^r:

the^tim^'"
*^' ^"°''P^' '*'"» ^"^ amount-to find

^
Rule I.-~Divide the amount by the princinal • and

ment (at he given rate) as often as possible-the nuiSber

will rtV.'
''"'^°' "^ f' ^^^ ^^^« "««d ^« « ^?^r'will be the required number of payments.

ExAMPLE.-In what time will £92 amount to £106 IS,U,rf., at 3 per cent, half-yearly "i£m IBs. 0^rf.-^£92=M5927. The amount of £1 fn,.one payment is £103. But 115927 ^^03 -iiJ?^
11255 4- 103^ 109272 : 109272-^ 1 oT- inZa^^IJOfloO • im__i.nQ . ^ Ao , X^ ,~ 1 uos= 10609 : and

In explaining the method of finding the powers and roots

Tafbr^uiTrss.'^" ^'*^" *'^ ^"^^-^ ^' 0- p'-"

27. Rule II.~Divide the given principal by thegiven amount, and ascertain by the interest tJble in ho^many payments £1 would be equal to a quantity nearest

JequYreTw ''
'' P'""^' * ^^'' ""^^ ^'

*^"

Example.—In what time will £50 become £100 at 6per cent, per annum compound interest T '

jei00^50=2.

£r8983''thU^- *f
^^'' *^^^ ^°, " y^^' ^1 ^» become

£20122 Zh\t •' ^'''
' *°?J" l^

years that it will become

tfe^K^^fi^e^TsT^^^^^^^^^^^ ^^^ ^"--—
'

^<>
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28. Kkason OB Rule 1.—The given amount is [20] equal
to the given principal, multiplied by a product which contains
ns many factors as therfi are times of payment—each factor
being the amount of £1, for one payment. Hence it is evi-
dent, that if vre divide the given amount by the given prin-
cipal, we must have the product of these factors ; and that, if

we divide this product, and tiie successive quotients by one
of the factors, we shall ascertain their number.

11EA.80N OF lltTLE II.—VVc cau find the required number
of factors (each tlie amount of £1), by ascertaining how often
tlie amount of £1 may bo considered as n factor, without
forming a product much greater or less than the quotient
obtained when we divide the given amount by the given
principal. Instead, however, of calculating for ourselves, we
may have recourse to tables constructed by those who have
already made the necessary multiplications—which saves much
trouble.

29. When the quotient [27] i^ greater than any
auiount oi"£l, at the given rate, in the table, divide it

by the greatest found in the table ; and, if necessary,
divide the resulting ((uolient in tjio same way. Continue
the process until the quotient obtained is not greater
than the largest amount in the table. Ascertain what
number of ])aymenis coi-responds to the last quotient,

and add to it so many times the largest immher of pay-
mcnis in the table, as the largest amount in the table

has been used for a divisor

Example.—When would £22 become £535 12s. O'^d.,

at 3 per cent, per annnm 1

£535 12s. 0fi.-^22==24•34560, which is greater than any
amount of £1, at the given rate, contained in the table.
24•34560-^4•3839 (the greatest amount of £1, at 3 per cent.,
found in the table)=5-55339 ; but this latter, also, is greater
than any amoimt of £1 at the given rate in the tables.

5-55339-f-4-3839=l-26677, which is found to be the amount
of £1, at 3 per cent, per payment, in 8 payments. We
have divided by the higJiest amount for £1 in the tables, or
tha^ corresponding to fifty payments, twice. Therefore, the
requ'i'od time, is 50-f50-|-8 payments, or 108 years.

EXERCISES.

11. When would iE14 6^. 8^. amount to JglS ^s. <'^d.

at 4 per cent, per annum, cow.pounJ interest ? Am.
In e years.

i

r

n

rs
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12. When wonld £.54 2.-;. 8fl?. amonul to £76 3s. bd.^
nt 5 per cent, por annum, compound interest .? Ans
in 7 years.

13. In Vjjat fhno would iJ7iJ3 Os. 2^rf. ^jcvoine ^1034
3 3,s. lO^v/., at 3 pei'<.^ORt. haJf-yoai-Jy,4:onjpouHa iutere-st .?

Ati)!. in 4J- years.

14. When would iJlOO become .£1639 7s. 9^., at 6
per ccin

;. half-yearly, compound mterest .? ^l?w In 24
years.

QUt;.STiONS,

1

.

What is iiiterejjt ? [1]..

2. What is the diftorcKce "betwet-a simple au<! com-
pound interest ? [ij.

3. AVhat ai'o tk- prinoipal, late, snd amount .= [1]..
4. How is the .simple intore.st of any sum, for 1 year,

ionnd .' [2 &c.]. '' ^

•''. How h the siinplo intei-<w?{ of anv sum, for fleveral
years, found ? [5]

.

6. How is Iho intercKt tbund, when the rate consists
i:>f more than one denominaiion r [4]

.

7. How is the simple interest of any sum, for years
wionths, &e., found ? [H].

>^
' ^ .

S. How is the simple interest of any sum, for any
time, at 5 or 6, &c. per cent, found ? [7J.

0. Ho\/ is the simple interest found, when the rate,
tiumb^^r of years, m- both are expressed by a mixed
toumber ? [9].

10. How is the simple interest for days, at 5 per cent

.

found.? [10].
r •>

11. How is the simple interefit for days, at any other
rate, found .' [11].

"^

12. How is the simple interest of any sum, for months
at G per cent., found •'' [12].

13. How is the interest of money, left after one or
more payments, found ? [131.

14. How is the principal' found, when the amount,
rate, and time are given ? [14],

15. How i.5 the amount found, when the time, raie,
and principal are given ? [15],
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1(5. How is tiv3 tiiiv3 fount], wh^u the amount, pria

cipal, and rate are given ? [16].

17. How is the rate tbtMwl, when tlw araount, princi-

pal, aiwi tinie arc grvon .' [18],

lif. How are the amount, and cainpouml interest found,

ff]i.m th-^ principal, r;it3, and time are given .' [U)].

19. H>\v is tbo p.essnt woith of auy sum, at com-
p)Uiii interertt for any tiuio, at any rati, fm»nl r [21j.

i). H).v is the ti;n:3 f>airi, wh:3re tl?e piiufipil, ratcy

')*' c>ft;p)aiii interest, and amount a,e given .-

[23 J.

i I

I ii

D-ISCOUNT. .

.'5^. Biaoount 13 money all )wed for a sum paid b^fj-e

it h due and should be such as would be p oducid by
whit is paid, were it put to interesti from the time the

payment w, rnitii the tfme it ought to be mad^.
The present loorth of any sum, is that which

would, at ths rate allo^wed as discount, produce k, if

put to int3rest until the sum becomes due.

31. A bill i* no-t jnyable until three days after the

tim3 mintloaad in it ; th:?*3 ave called dnys of grace,

Thus, if the time expires an the 11th of the month, the

bill will not h^ payable until the 14th—except the latter

falls on a Sunday, in which case it becomes payable on
the preceding Saturday. A bill at 91 days will not be
due until the 94th day after date.

32. When gooda are purchased, a certain discount m
oft3n allo\vod for prompt (inifmediato) payimnt.

The diiicount gjiwrally taken is larger than i.^ sup-

posed. Thus, let what U allowed far paying money
one year before it 'vr due be 5 per cent. ; in ordinary

circumstances £,•}'•> would be the payment for JSIOO.

Bat £^b would not in one year, at 5 per cent., produce

mire than i299 15.9., which is less than £100 ; the error,

however, is inconsiderable when the time or sum is small

Hence to find the discount and present worth at any
rate, we may generally use the following

—
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.

ie £374'!"'^'
."" fr ^".^ ' ^'^^ "' « P<"- «<""• P" annum

worth.
4^"— Ji is. 4.f^f., IS the required present

34. To find the present worth accurately-.

tin e"is't7l'fon'' ^^P^'j^'^^ '''' interest for the given

to be due?n7^nl,T^^^' ^' P^'^^'^"^' P^^ ^ ^e^t of £142
allowed ?

^'' ^ P'" "'''*• P«^' ^°"""^ discount being

102' 5 (lOO-f.2 Ici)

£
100

£
142

£
100 X 142 ^ s. d.
^
1M5-=138 10 8

This is merely a question iu a rule already given [14].

BXERCISES,

1
.

What u the present worth of ^850 \5s navaW^ ;„one year at 6 p„r cent, discount > A« ll^iT&^
.

2. What IS the present worth of ^^340 10,- navaHom one year, at 4 per cent, discount ? A. SsiTo. What IS the present worth of jESoO 10s navablB

list
^^P""-^'

"'
' P"' -»' P- -^^-~

4. A debt of il090 will be due in 1 year and ^mouths, what is it. present worth, allowin. 6 per centper an. discount .? Ans. ^£1004 lo^ 2d °

5 What sum will discharge a debt of ^^250 17. Qdto be due in 8 months, allowing 6 per cent per andiscount } Ans. £241 4.. Qi-d.
^

6. What sum will discharge a debt of ^£840 to be
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7. What leudy rauuoy now will pay a debt of jfi200,

to bo due 127 days hence, discounting at 6 per cent.

per an. ? Ans. iiia5 ISs. 2^d.

8. What ready money now will pay for £1000, to bo

du3 in 13 J days, allowing 6 per cent, per an. discount ?

Ans. £979 Is. Id.

9. A bill of £150 10s. will become duo in 70 days,

what ready money will now pay it, allowing 5 per cent,

per an. discount t Ans. £149 Is. bd.

10. A bill of £140 10s. will be due in 76 days, what

ready money will now pay it, allowing 5 per cent, per

an. discount } Ans. £139 Is. 0\d.

n. A bill of £300 will be due in 91 days, what will

now pay it, allowing 5 per cent, per an. discount } Ans.

£296 6s. \)id.

12. A bill of £39 5s. will become duo on the first

of September, what ready money will pay it on the

preceding 3rd of July, allowing 6 per cent, per an. ?

Ans. £38 18s. l\d.

13. A bill of £218 3s. ^d. is drawn of the 14th

August at 4 months, and discounted on the 3rd of Oct.
;

what is then its worth, allowing 4 per cent, per an.

discount <! Ans. £210 8s. l^d.

14. A bill of £486 18s. Sd. is drawn of the 25th

March at 10 mouths, and discounted on the 19th June,

what then is its worth, allowing 5 per cent, per an.

discount.? yi7is. £472 9s. 11?^.

15. What is the present worth of £700, to be due m
per cent, per au. .'' Ans.9 months, discount being

£674 13s. n\d.
16. What is the present worth of £315 12s. ^d.^

payable in 4 ye irs, at 6 per cent, per au. discount ?

Ms. £254 ICs. 71^.

17. What is the present worth and discount of £550

lOs. for 9 months, at 5 per cent, per an. } Ans. £530

I2s. O^d. is the present worth; and £19 17s. l\\d,

s the discount.

18. Bought goods to the value of £35 13s. Sd. to be

aaid in 294 days; what ready money are they now

f^orth, 6 per cent, per au. discount being allowed ?

Aw.?. £34 Os. 9^^.
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i

19. If a legacy of i2600 is left to me on the 3rd ofMay, to be paid on Christmas day following, what nnist
1 receive as present payment, allowing 5 per cent, per
an. discount.'' Ans. £^btil 4s. 2ld.

20. What is the discount of <fc;756, the one half pay-
able m 6, and the remainder in 12 months, 7 per cciit
per an. being allowed r Ans. iE37 14a-. 2irf

oJ^iooo."'''''^?,"*.^'^^'
^^^^' P*y^bl« i" 20 months,

and X224, payable in 24 months ; the first he pays in 5
months, and the second in one month after that. What
did he pay, allowing 8 per cent, per an. r Ans. iSSOO.

QUESTIONS FOR THE PUPiL.

1. What is discount .? [30].
2. What is the present worth of any sum } [301.
3. What are fi?a2/.y o/^>-mf^? [31].
4. How is discount ordinarily calculated ? [33]
5. How i.s it rtOTira/tf/^/ calculated ? [34].

COMMISSION, &c

35. Commission is an allowance? per cent, made to a
person called an a --ait, who is employed to sell goods

InsuranmiH .so much per cent, paid to a penson who
undertakes that it certam goods are injured 01 destroyed,
he will give a stated sum of money to the owner
Brohragr is a small allowance, made to a kind of

agent called a broAcr, for assisting in the disposal of
goods, negotiating bills, &c.

'

36. To compute commission, &c.

^

Rule.—Say, as ^100 is to the rate of commission, so
IS the given sum to the corresponding commission.

£4?7T'l;^r4';e"' ent'
?"' """^^^^^°" ^^ ^'^^ --*^^

M37 5s.2cl.:'-><£^^Lj!:^^j,U9s.
100

£100 : £4

^d., the required commission

37. To find what insurance must be paid so that, if
the goods are lost, both their value and the insui-anco
paid may be recovered

—
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Tlin.F:.—Saj, as £100 minus the rato por cent, is to

Ll-> , sa is tliG value of the goods 'UHiired, to tho

i.j(.|uiiV'i.l iiiHi\raii>

iCxvMi'LK. What Hum must I insure th.it if goods worth
XlJJaiu lost, 1 may receive both their value and the in*

I u ranee paid, the latter being at the rato of 5 per cent. ?

£J5 : £10[) :: X400 : ^L^^J^^£42l Is. OM.
\i >

ir filOO wero insured, only £05 ^^ uld be actually received,

pine- Z'j was paid lor tlie XIOO. In ilie example, £421 \s. 0^7.

c'.-u lecuivt.'-i
i but deducting £21 \s. Oid., tbo intiuruu^'^ £^400

romaia.s.

KXF.RCISE.S.

1. What pvomium must be paid for insuring goodg

t .» thii amount of i^iDOO i "».?., at 2^ per cent. } Ana,

£,22 l^'S. '\j^d.

2. What premium must oe paid for insuring; goods

to thvj amount of i:i700(), at 5 per ceut. .'' Ans. jl'3.30.

.•3. Wbit is the brokerai^e on £976 17a-. 6i., at 55.

por cent. > Ans. £2 Ss. iO^d.

i. What is the premium of insurance on goods worth
^.^2J00, at 7^- por cent. ? Ans. £150.

5. What is the commission on £767 14^. 7r/., at 2^
percent, f Ahm. £19 3.?. ]0^d.

6. How much is the commission on goods worth
£971 14.V. Id.., at r>.?. par cent. ? yl?t.9. £2 Ss. l^\d.

7. What is the brokerage on £3000, at 2.s'. 6^. per

cent. } Am. £3 15s.

8 How mucli is to be insured at 5 per cent, on goods
worth £.400, so thit, in case of loss, not only the value

of the goods, but the premium of insurance also, may be
repaid) Arnt. £947 Is. Aj\d.

9. Shippod off for Trinidad goods worth £2000, how
much must bo insured on them at 10 percent., that in

casj of loss the premium of insurance, as well as their

value, may be recovered } Atis. £2222 4^. b^d.

' QUKSTIONS FOR THE PUPIL.

1. What is commission .' fSo],

2. What is insurance } [35]

.

3. What is brokeraofe } r35l

:
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4. How are commission, insurance, &c., calculated?
[36].

5. Haw is msurancc calculated, so that both the in-
surance and valuo of the goods may be received, if the
latter arc lost r [37].

PURCHASE OF STOCK.

3S. Stock is money borrowed by Oovernment from
indivMuala, or contributed by merchants, &c., for the
pupjse of trad* and beariu(^ interest at a fixed, or
va. iable rate. It is transferable either entirely, or ia
part, according to the plea.s«re of the owner.

If til- price p^r cent, h more than i^lOO, the stock in
question is said to h.-, above, ifhss thaniSlOO, below - par."

S m\ tim '.3 ths sha. es of trading compani^'S arc only
gradually paid up

; and in many cases the whole price
of the share is not demanded at all—they may be JgoO,
i-I

/ ), &c , shares, \v\i\U only £'), £]0, &c., may have
been paid on each. One person may have many shares
When the intcsest per cent, on the money paid is eon-
sid.Tablo, 8tock often seEs for more than what it orio-i-
nally cost; on the other hand, when luonoy becomes
more valuable, or the trade fo- which the stock was
contributed is not prosperous, it sells for less.

39. To find the value of any amount of stock, at any
rate per cent.

—

Rur.E.—Multiply th'? amount by the value per cent.,
and divide the product by 100.

Ex.\MM,F,.—When £69' will purchjwe £100 of stock, what
will purchade £M2 '.

£o42x09^—1T)9—^^'^•IS 15s-. 7^,d.

^
It is evident that £iOO ©f stock is to any otiiM- amount of

»t, as tlxe price of the former ia to that of the latter. Thus
£100 : £U2 :: £mh :

^-XOOJ
100

EXERCISES.

1. What must be given for £750 16^. in the 3 per
cent, annuiti ;s, when £6U will purchase JLIOO ? Ahs.
je481 9*. 0^\d.
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2. What must be given for £1756 7s. 6d. India stock,

whenyei9G| will purchase jSlOO ? Ans. £344Q 17s. Sfi.

3. What is the piurchase of i£9757 bank stock, at

iei26f per cent. ? Ans. £12257 4s. T^d.

QUESTIONS.

1. What is Stock? [38].

2. When is it above^ and when belinp " pLr"' .' [38]

.

3. How is the value of any amount (^ stock, at an^
»ate per cent., found ? [39].

EQUATION OF PAYMENTS.

40. This is a process by which we discover a time,

when several debts to be duo at different periods may bo
paid, at owce, without loss either to debtor or creditor.

Rui<E.—Multiply each payment by the time which

should elapse before it would become due ; then, add
the products together, and divide their sum by th« sum
of the debts.

Example 1.—A person owes another i;20, payable in 6
months

'r
j£50, payable in 8 months; and ^90, payable in

12 months. At what time may all be paid together, without
loss or gain to cither party ?

20X 6= 120
•

50x 8= 400

90x12=1080

160 160)1600(10the required number of nK)nths>
160

Exampij: 2.—a debt of X450 is to be paid thus : £100
immediately, £300 in four, and the rest in six months. When
afcjonld it be paid altogether'?

£ £
IOC X 0=^ 0-

300 X 4=1200
50 X 6= 300

450 450) 1500(3J months.
1350

1501

iiiol

I

4
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I

ntl\ )\ T (^^^t^i'^i^ng to a principle formerly used
[13]) reauced euch debt to a sum which would briL the«ame interest in one month. For G times ^^20, to bf duem 1 month, should evidently produce the same as £20, tobe due in 6 months-and so of the other debts ATd th^
interest of £1600 for the smaller time, will just belquatthe interest of the smaller Bum for the larger time

EXERCISES.

1. A owes B £600, of which ^£200 is payable iu 3
jnonths, £150 in 4 months, and the rest in 6 months

;

but It 18 agi-eed that the whole sum shall be paid aJ
once. When should the payment be made > Us In
4^ months.

2. A debt is to be discharged in the following man-
ner

: 1 at present, and i every three months after until
Jill is paid. What is the equated time? Am 4-1
months. *

3. A debt of £120 will be due as follows : £50 in
2 months, £40 in 5, and the rest in 7 months. Whenmay the whole bo paid together .? Ans. In 4} months.

4. A owes B £110, of which £50 is to be paid at
the end of 2 years, £40 at the end of 3^, and £20 at
the end of 4^ years. When should B receive all at
once f uins. In 3 years.

5. A debt is to be discharged by paying ^ in 3 months.
-} m 5 months, and the rest in 6 months. What is the
equated time for the whole ? Ans. 4} months.

QUESTIONS.

f401
^^^^^ ^^ ^"^^"^ ^^ *^® equation of payments ?

2. What is the rule for discovering when money, to
bo due at different times, may be paid at onoe ? [40]

.
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SECTION VIII.

i

EXCHANGE, &c.

1. Exchange enables ub to find what amount of the

luoney of one country is equal to a given amount of the

money of another.

Money is of two kinds, real—or coin, and imaginary—
or money of exchange, for which there is no coin ; as,

for example " one pound sterling."

The par of exchange is that amount of the money

of one country actually equal to a given sum of the

money of another ; taking into account the value of

the metals they contain. The course of exchange is

that suk which, in point of fact, would be allowed

for it.

2. When the course of exchange with any place is

above " par," the balance of trade is against that place.

Thus if Hamburgh receives merchandise from London

to the amount of £100,000, and ships oflF, in return, goods

to the amount of but ;je50,000, it can pay only half what

it owes by bills of exchange, and for the remainder must

obtain bills of exchange from some place else, giving

for them a premium—which is so much lo^t. But the

exchange cannot be much above par, since, if the pre-

mium to be paid for bills of exchange is high, the

m3rchant will export goods at less profit ; or he will

pay the expense of transmitting ajvi insuiing coin, or

bullion.

3. The nominal value of commodities in these countries

was from four to fourteen times less formerly than at

present ; that is, the same airount of money would then

buy much more than now. We may estimate the value

of money, at any particular period, from the amount of

coin it would purchase at that time. The value of

money fluctuates from the nature of the crops, the state

of trade, &o.

f
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or

f

In exchange, a variable is riven for a fixed sura j thus
Londonr«receires difi"drent values for £1 from different
countries.

Agio is the difference which there is in some places
between the cwr«-ew< or cask money, and the exchange
or hatiK money—which is finer.

*

The following tables of foreign coins are to be mal^
familiar to the pupil.

FOREIGN MONEY.

MONEY OF AMSTERDAM.

Flemish Mvney.

• . make 1 g:>ote or penny.

• • .1 stiver.

. 1 florin or guiUer

Penningi

800
1920

Pfennings

suveiii

20 .

guilden

SOorl 2i
6

1 rixdouar.
1 pound.

72 or

1440

grotes

12

Pfennings Pence
12 or 2

192

884
676

32 or

MONEY OF HAMBURGH.
Flemish Money.

make 1 grote or penny

1 skilling.

1 pound.

HaMbv.rgh Money.

make 1 schilling, equal to 1 stiver

1 mark.

Iskillings

20

schillings

16

marks

64
j

32or 2 1 dollar of exchanse.
96 I 48 or 3 1 rixdoUar. •

We find that 6 8chiliings=l skilling.

4<
^'V^,^"*'Sl» money is distinguished by the word " Hambro."

" Lub," from Lubec, where it was coined, was formerly used
for this purpose ; thus, " one mark Lub."
Wo exchange with Holland and Flande/s by the pound

M
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FRENCH MONEY.

Accounts were formerly kept ia livres, &c.

Derniers

12

240 or

720

sous

20

make 1 sou.

1 livro.

I

livres

3 1 ecu or crown

Accounts are now kept in francs and centimes.

Centimes
10

Idecimea

10

81 livres=80 francs.

make 1 decime.

1 franc.

Rees
400

)00or|m I

1000
4800

PORTUGUESE MONEY.

Accounts are kept in milrees and rees.

. . . . make 1 crusade.

crusados

24 .

12 ... .

SPANISH MONEY.

1 railree.

1 moidere.

Spanish money is of two kinds, plate and vellon ; the latter

being to t1>e former as 32 is to 17. Plate is used in exchange

with us. Accounts are kept in piastres, and maravedi.

Maravedies

34

272 or

1088
876

reals

8

1
piastres

4 .

make 1 real.

1 piastre or piece of eiglit

1 pistole of exchange.
1 ducat.

AMERICAN MONEY.

In some parts of the United States accounts are kept in

dollars, dimes, and cents.

Cents

10 make 1 d'me.

dimes

100 or
I

10 . . . . . 1 dollar.

In other parts aecounta are kept in pounds, shillings, and
pence. These are called currency^ but they arc of much less

value than with us, paper money being used.
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„„ .
DANISH MONEY.

Pleiinniijs

I
skillings

102orll6 .

I
{ marks

1152 |98 or| 6
6 Dauish=i3 Hamburgh marks.

VENETIAN MONEY.
Uenari (the plural of denaro)
1^

make 1 skilliug.

• 1 mark.

1 rixdollar

240 or

1488
1920

soldi

20

124 or
160

lire soldi

6 4..
8

AUSTRIAN MONEY.

make- 1 soldo.

• 1 lira.

1 ducat current.
1 ducat effective

make 1 creutzor

1 florin.

1 rixdollar.

Pfennintrs

i
i

....
I
crcutz.ers

240 or
I 60

I I
florins

860 |90or|li .

NEAPOLITAN MONEY.
Grains

—

^

• • • . make 1 carlin.
^ carlins

^00 or I 10
. . . 1 ducat re^.

MONEY OF GENOA.
Lire soldi

in '*'^i J?
*"'^^® ^ ^^^^^ *** carabio, or crown of exchanire.

10 and 14 1 scudo d'oro, or gold crown.

OF GENOA AND LEGHORN.

make 1 soldo di pezea.

1 pezza of 8 reala.

make 1 soldo di lira.

ienari di pezza
12

1
soldi di pezza

20
l^enarj di lira

12 .

soldi di lira

240 or

1380

20 .

116or| 55

Fennlnffs, or oers

12

SWEDISH MONEY.

676 or I 48
j skilllngs

1 lira.

1 pezza of 8 reals

make lakilling.

1 riz^ollfty
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RUSSIAN MONEY.
Copec«
100 mftko 1 ruble.

make 1 rupee.

EAST INDIAN MONEY.
Cowries
2560
Rut»ee«

100.000 ... 1 lac.

10,000,000 . . 1 crore.
The cowrie is a small shell found at the Mnldivea, and near

Angola : in Africa about 6000 of them pass for a pound.
Tiie rupee has diflFerent values : at Calcutta it is l.«. ll^//.

the Sicca rupee is 2s. O^rf. ; and the current rupee 2-».—if we
divide any number of these by 10, we change them to pounds
of our mont-y; Ihe Bomb.iy rupee is 2.«. Zd„ &c. A sum of
Indian money is expressed as follows; 6-38220, which means
6 lacs and 88220 rupees.

4. To reduce bank to current money

—

Rt'LE.—Say, as ^£100 is to iElOO + the agio, so ih

the ^iven amount of bank to the required amount of
current money

.

Example.—How manv guilders, current money, are equal
to 463 guilders, 3 stivers, and 13j| pennings banco, agio
being 4* ?

100 ; 104? :: 463 g. 2 st. 13i4 p. : 1

7 7 20
^

700
65

733 9263 stivers.

16

45500 148221 pennings.
Multiplying by 65, and adding 64 to the

will give 9634429 P^^o^uct,

Multiplying by 733

and dividing by 45500 ) 706203"6457

will give 155209 pennines.
16)155209

20)9700 9

, And 485 g. st. 9||^^ p. is the amount sought.
6. We multiply the first and second terms by 7, and add the

numerator of the fraction to one of tlie products. /This is the
same tiling as reducing these terms to fractions having 7 for
their denominator, and then multiplying tliem by 7 [Sec. V. 29],
For the same reason, and in the same way, we multiply the

first and third terms by 65, to banish the fraction, without
destroying the proportion.



EXCHANGE. 273

so l.«l

The remainder of the process is nccording to the rule of
proportion [Sec V. 81}. We reduce the answer to penuinga.
•tivers, and guilders.

r e •

EXERCISER.

1. Reduce 374 guildere, 12 stivers, bank monny, to
current money, agio being 44 per cent, r Ans. 3b2 a .

5 St., StVj p.
^ »

2. Reduce 4378 guildera, «? stivers, banic money, to
current money, agio being 4^ per cent, f Ans. 457 7 g.,
17 St., 3^'g^ p.

*^
^ '

3. Rtduee 873 guilders, 1 1 stivers, bank money, to
current money, agio being 41 per cent. ? Ans. 91d c ,

2 St., 111^ p. -

*^ ^»

4. Reduce 1642 guilders, bank money, to current
money, agio being 4\i per cent. ? Ans. 1722 c., 14st.,

^^fj P-

6. To reduce current to bank money

—

Rule.—Say, as £100+ the agio is to iEIOO, so is the
given aniouut of current to the required amount of
bank money.

ExAMPM.—Ho^r much bauk money is there in 485 buil-
ders and 9|f;^J penning?, agio being 4* ?

104* : m :: ik o" dn%l : 1
7 7 20

733
45500

700 S700
Ifi

3S351500 155200
Multiplying by 45500 the denominator,

7062009500
and adding 25957 the numerator,

we get 7002035457
700

33351500)4943424819900

Quotienr~14822i^|

16)14822i;4

20)9263

46S~3 13^f is the amount sought
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5. Reduce 5873 1 /i^uildeiM, !) stivers, 11 pennings,

current money, lo bank inoucy, a^^io being 4f per cent. ?

Am. ot'A)26 g., 10 St., 11^ JJ- p.

0. lleduco 4320 guilder.s, 1 o pennings, current money,

to bank money, agio boing 4^ per cent. ? Ans. 4125 g.,

13 St., 2«-«^ p.

7. Reduce 1 1 80 guilders, 4 stivers, 8 ponnings, cur-

rent, to bank money, agio ]>eing 4 J per cent. ? Ans
n36g.,10st., 0|fn'' I

8. Reduce 8500 guilders, 8 stivers, 10 pennings,

current, to bank money, agio being 4^ per cent, i

^«$. 8183g., 19 St., 5|iJ p.

7. To reduce foreign money to British, &c.

—

Rule.—Put the amount of British money considered

in the rate of exchange as third term of the proportion,

its value in foreign money as first, and the foreign

money to be reduced as second term.

Example 1.

—

Flemish Momy.—How mueh British money
is equal to 1054 guilders, 7 stivers, the exchange being 33jf.

4f/. Flemish to £ I British?

S3s. 47. : 1054 g. 7 st. : : £1 : ?

12 20

400 ponce.

S^^d.

21087 stivers.

400)42174 Flemish pence.

£105 435 = £105 85

£1, the amount of Britisli money considered in the rate,

ts put in the third term ; 33s. 4c?., its value in foreign money,
in the first ; and 1054 g. 7 st., the money to be reduced,

in the second.

9. How many pounds sterling in 1680 guilders, at

335. 3d. Flemish per pound sterling ? Ans. £168 8s,

10. Reduce 6048 guilders, to British money, at 33^.

lid. Flemish per pound British.? Ans. ^£594 7s.

UHid.
11. Reduce 2048 guilders, 15 stivers, to British

money, at 34?. bd. Flemish per pound sterling ? Av^

£\QS Bs, ^^d.
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12. How rimuy pounds sterling in looo jruUderi 10

Ociii^^ .U.n b(L Heiaish per pound British "^
««nange

6 4/(5 U» . . ^1 -I
m. 8.

>o o
: 470 9f : : XI

^^ 32 2

09

marks ^Sr^^rfr ^1?"-\»"-"^\y " equivalent to 3081^marks, 2| schillings Hambre', at '^2$ 4d. Flemisli Derpound sterling r A%b. £o^i (4. q^,

*''"*"^
P*'*

^ I!?;-.?'''" ™?f^ f"^^"'^^ "^'^'^^^ »« ^^'i^al to 5127 marks
.5 schillings, Hambro' exchange, at 36* 2d mZf!h
por pound sterling ? Jn.. ii378 1..

*"^

v-n- ^°Tr"^*,"^ P^"^'^^'^ sterling in 2443 marks oi
st^hiUiags Hambro', at:J2... <;^. Flemish per pound sWImg? ^m. i2200 10a..

i^pounasrcr-

16 Reduce 7854 nuiiks, 7 sclnlHng6 Hauibro' toBntLsh moHcy, exchange rt 31.. ni Flemish 'Jr

%Toid ''
and agio^t 21 per eent. ? TT^^^I

ce^Umeffo fc^r"^'
^^J^^^eu. -Reduce 8654 iVanos, 42

f. c.

23 50
f. c.

8654 42
865442

,=£368 55. 5.M.

1 frLr '' ^' ^^^ ^^ '^ ^'*^°'' '''''' 1^^ centimes make

17. Reduce 17969 francs, 85 centimes, to British

18. Reduce 7672 francs, 50 centimes, to Britisli

r'^sa ' ^"""' '' ^^°*^"^^ P«^ pound Bte^ngl
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19. Iteduco J5647 francs, 36 centimes, to Britisb

mont7, at 23 tVauc», 15 cuutiuius per pound sterling?

yhm Jut)?r3 185. Ufd.

2-J. Rednco 45J francs, 58 J ccntnnes, to liritisl*

inon!-y, at tin francs, 5 ccntiiues p<3r pound sterling ?

.Ins. X17.6 14*..

Enamvi-f, 4. — Por/M^iewc il/;w«//.~ri<»w niu«rh Britibl»

nu.iiey im «HiUul to r)40 inilrces, 42Jrcc8, otchttuge being al

5 .. (j7. [)or milree ?

m. ni. r. «. t^. ^
I : 540-420 : : 5 : 540 420xi>.s. ui.=^148 12^. JJc/.

In lliia case the British money is the varlablo quantity,

r.nd 5*. 0./. ia that lummiit of it which is coasiJiived in tue

The rocs are changed irfto the dodnial of a milree by

putting them i& the right hand Hide of the decimal point,

since one rec is the thousandth of a mih*ee.

21. In S50 uiikees, 500 rces, how much British

mou'ey, ut bs. ^d. per milrco .' Aiis. £226 16».

22. Reduce 20b*0 milrccs, 380 rocs, to English money,

at 5«. 6JrZ. per milree ? Ans. £573 0*. lOJrf.

23. In 1785 milrecs, 581 reca, hmv many pounds

Bterling, exchange at 64^ per railree ? Ans. £479

175. 6?.

24. In 2000 milrees, at 5*. SJrf. per milree, how

many pounds sterling.? Ans. £570 16*. Srf.

Example 5.

—

Spanish Moiiey.—Reduce 84 piastres, 6 reals,

10 marav»'di, to Britlih money, the exchange being 4'.»,/. th(»

p» p. r. m, t/

1 : 84 6 19 : : 40 : T

H 8

34

678 realsv

34

272 23052 maravedi-.

49

272)112'.>548

4I32-7, &c.=X17 -6*. i^ld.

I
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ling ?

2'). llochioj 2U8 piistrcs to Hritisl. ,..,

a
t oOd sti-ViMVf por piastre ? .1 ns. £:, | u

1 inonoy, exchan<'o

2(3 (iucc oOOOO pitiHtiTs to Jjiitish money, ut 40^
P'M- piastre ? .1//^. ,£5000.

^V. Ueduco l.»2.) pi!istu',s,t} reals, 22
liritisii

,22}||» maravedi, tomoney,

JVXAMI-LE Q.-Anvricuu Monei/.~Rodiico 3705 dollars tolh.t.«h money, at 4. per dollar '
4,v.=X.l ; therefon *'

^-^. dul. dol. s. £
753 is the required 8um. Or 1 -. 3705 • • 4 • 753

28. Reduce^292 3.. 2|./. American, to British money,
at 06 per cent. ? Avi. iJlTU.

^^

„t 'f'
^^^'^"'' ^^u

^':^^^''^ ^^ """*«' **^ I^^tist money,
at 4a. 5^6^. per dollar .? Ans. ijl2o0 l?*- 7,-^

''^

at 4s. 31(1. per dollar ? Jbis. Md89 6s. 2\d.
From these exampleN the pupil will very easily under-

J^Brittrn^^^^^^^^^^ '•"' ^' .^^^«^«"> -3^ *-Wd
8. To reduce British to foreign money—
Rule.—Put that amount of foreign money which is

considered m the rat. of exchange Is the third term
Its value m British money aa the first, and the Biitiehmoney to be reduced us the second term.

h^^£2T\t\7^'-"!^'l'
foney.-How many guilders, &c.,

to £1 BrJMsh ?

£
1

20

20
12

240

£
236
20

4734
12

50810d.
410

5.

u
d.

2
s.

34
12

d.

2

410 pence.

240)23292100

12)97050-4, &c.

20)8087 C

£404~7"6j Flenish.

N 2
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We might take parts for the 34s. 2d.—
345. 2il.^£l

-i- 105.+4s.-f af.

£ £ s. d.

£1 = X 236 14 2
118 7 1

47 ti 10
10i'.= i

4s = i

2d.=4^U^oi-^)lld 5-J

£404 7 61 Flemish.

EXERCISES.

31. la iSlOO l5., how muoli Flemish money, exchange
at 33^. 4i/. per 2>oun{i sterling.'' Ans. 1000 guilders,

10 stivers.

32. Reduce iiJlCS 8s. dj^-^d. British in+o Flemish,

exchange being 33s. 3d. Flemish per pound sterling ?

Ans 1680 guilders.

33. In J5;i99 lis. 10-?^^. British, how much Flemish
mon^y, exchange 34s. ^d. per pound sterling 'f Ans.

208d guilders, 15 stivers.

34. lieduce £198 8s. Q^d. British to Flemish
money, exchange being 34s. od. Flemish per pornd
sterling } Ans. 2048 guilders, 15 stivers. .

Example 2.

—

Hamburgh Money.—How many marks, &c..

£24 6s. British, exchange being 33.s. Qcl. per £1 British i

£1 : £24 G:. : : 33s. 2d. : ?

20 20 12

20 486 398 grotes.

_ 298

20)"1 03428

2)UC7 1 8 penco.

16)4X35 schillings, 1 penny.

302 murkvS, 3 schillings, 1 pofiny.

35. Reduce iv254 o.v. Sd, Euo-lish to Hamburi;h
money, at 32.v. 4d. per pound sterling.^ vl'ns. 3083
marks, 12| .stivers.

- 36. Reduce j£;378 Is. to Kumburg money, at 36s.

2d. Flemish per pound sterling .'' Ans. 5127 marks,

5 schillings.

37. R<iduce £536 to Hamburgh money, at 36s. 4d,

•per pound sterling ? Ans. 7303 marks.

m
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exchange
I guilders,

f Flemish,

sterling ?

ih Flemish
ig ? Ans.

Flemish
3er pornd

«

narks, &c..
,1 Brit'sh I

s, 1 penny.

lamburgh
ins. 3083

7^, at 365.

17 marks,

t 36*. 4d.

27D

at It ^uf' ^^^^ }^'' ^*'^- *° Hamburg currency

,
Example 8.—i^r^c/i Money—Uo^ much Frpn.i,

^ £ S. d. f
1

20
83 2 2
20

23-25

20 1662
12 12

240

SD.

19946
_23-25

240)£G37j4^)

1^322-7, or 19322f: 70c. i. the required sun,.
Reduce £274 5.. 9.Z. British to francs, &c., ex-einnrfp ^f OQ f -^ ^'^iiisu CO irancs, &c., ox-

85 centimes.
'^

"

" ^''^^^ ^''^ncs

41. Reduce £330 to franco &/• of oi^
times per pound sterling V'"XVg'!',f/;^«««

2d «^«-

5

12

69

a.

9
i^ .V.

: 32 6
20

646
12

7752
1000

1000

69)7752000

required sum.
^^^^^^ ''''=-"2 "^"™«« ^48 i^fees, is me
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43. Reduce ^226 16*. to railreeg, &c., at 5*. 4d. pet
milree ? Ans. 853 milrees 500 rees.

44. Reduce £479 175. 6d. to milrees, &c., at 6Ud
p>r luiliee.? .4 W5. 1785 milrees 581 rees '

''

45. Reduce £570 16*. 8^. to milrees, &c.,at5*. Sid.
per milree ? Ans, 2000 milrees.

46. Reduce £715 to milrees, &c., at 5*. 8^. permU-
ree ? Ans. 2523 milrees 529^^ roes.

:r,^Iaolll\~^PT'^ fon^i^—How many piastres, &o.,m £62 British, exchange being 50J. per piastre ? ^

d. £
50 : 62 : : 1 ;

t

20

1240
12 &•

coynssd
297-6 piastres

8

48 reals.

34

r. m.
:07 32^f, is the required sum.

50)1632

32^1 maravedis.

*/. How many piastres, &c., shall I receive for £510
iiiing, exchange at 50f/. sterling per piastre .? Ans.steiiinf^

2448 piastres.

48. Reduce £5000 to piastres, at 40d. per piastre >

Ans. 30000 piastres.

49. Reduce £167 155. 4d. to piastres, &c., at 39id.
per piastre ? Ans. 1025 piastres, 6 reals, 22|45 mara-
vedis.

^
50. Reduce £809 95 8^. to piastr3s, &c., at 40^d. per

piastre ? Ans. 4767 piastres, 4 reals, 2^8-2^ maravedis.

Fa-ample 6.—American i^/one//.—Reduce £176 British to
»*vnierican currency, at 66 per cent.

C £> £
100 : 176 :: 166 : ;

166

» 100^29216

£292 3.s\ 2jr/., is the required sum.
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id. pet

1. S^d.

jrmil-

8, &o.,

im.

£610
Ans.

stre ?

i9id.

nara-

l. per

^edis.

sh to

EXERCISES.

61
.
It3duc3 £753 to djllars, at 44-. p3r dallar ? Atu

3763 dolkrs.

.o2. lleduce^532 45. Sd. British to Amorioaa Dioacy,
at 64 per cent. ? Am. £S72 17s. 3d.

53. Reduce £1253 17*. 7d. sterling to dollars, ai
45. o^d. per dollar ? Ans. 561 1 dollars 42 cents.

54. Reduce £o89 6s. 2Arf. to dollars, at 4*. 3id.
per dollar .> >l»w. 2746 dollars 3J cants.

53. Reduce ^£43 7 British to American money, at 78
per cent. ? Ans. de777 17s. 2Jrf.

9. To reduce florins, &c,, to pounds, &c., J'leraisli--
Rule —Dividj the flo.lns by 6 for paunJi, a6l—

adding the remainder (reduced to stivers) to the stivers
-divide the sum by 6, for skiUings, and double the
remainder, for grotes.

Example^—How many potinds, skillings, and grotes, in
loo florins 19 stivers ?

« o
»

f St.

6)I6.W9

ft -11 » X i/^e «,^^^ 13*. 2/., t\io required 8urt.
6 will ^0 into 165, 27 times-leaving 3 florins, or GO stiver:*,

which, with 19, make 79 stivers ; 6 will go into 79. 13 times-
leaving 1 ; twice 1 are 2.

10. Rkasow of the Rui.'c.—There are 6 tira6» aa many
florins as pounds

; for we find by the table that 240 ffrutesmake £1, and that 40 (T) grotes make I florin. There are
6 times as many stivers as skiUings ; since 96 penning, make
1 sUilling. and 16 (V) pfennings make one stiver. Also, since

f
grotes make one stiver, the remaining stivers are eoual to

twice as many grotes.
*

Multiplying by 20 and 2 would reduce the florins to grotos

;

and dividing the grotes by 12 and 20 would reduce thera ti
pounds. Thug, using the same example-—

f. et.

166 10
20

8819
2

12)6U88

20^663 2

£27 )Ss. 2d., as before, is the result
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56. In 142 florins 17 stivers, how many pounds, &o.,

^^'^^ ^^ ^""^ ^'^ stirers, how many pounds, &o.,

68. In 180 florins, how many pounds, &o. ? Am. JB30.
11. To reduce pounds, &o., to florins, &o.
Rule.—Multiply the stivers by 6 ; add to the product

half the number of grotes, then for every 20 containedm the sum carry 1, and set down what remains above
the twenties as stivers. Multiply the pounds by 6, and,
adding to the product what is to be carried from the
stivers, consider the sum as florins.

i9^ir^''^~"^5^!r
"»any florins and stivers in 27 pounds

13 skilhngs, and 2 {^rotes ?
*^

'

£ s. d.

27 13 2
6

fl *. .o -^ ^^^^- ^^^*' ^^^ required sum.
times 13 ai-e /8, which, with half the number ("#) of

grotes, make 79 stivers-or 3 florins and 19 stivers (3 twenties,

A }?^ 'o
P"*'»°g <lown 19 we carry 3. 6 times 27 are 162,and the 3 to be cai-ricd are 165 florins.

kS^i!S*i"-"'®'v^^o?®
converse of the last. It is evident

iat nmltip ymg by 20 and 12. and dividing the product by 2na ZO, would give the same result. Thus ° *^
^and ao, would give the same result.

X 3. d.

27 18 2
20

m
12

20)3319

165fl. 19st., the same result as before.

EXERCISES.

, .?,?•
^^^ ™*°y florins and stivers in 30 pounds, 12

•kilhngj. and 1 grote ? Ans. 183 fl., 12 st., 1 g.
60. How many florins, &o., in 129 pounds, 7 skO-

lings ? Ans. 776 fl. 2 st.
*~

»

61. In 97 noundfi. R alrillmmi O «<»./.«»«

florins, ^o. ? Ans, 584 fl. 9 st
'

1

'
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^

QUESTIONS.

1. What is exchange ? [1]

o. What is the difference between current or cash«auoy and exchange or bank money ? [3]
0. How IS bank reduced to current money ? r4l
7. How 13 current reduced to bank money ? [6'K How 13 foreign reduced to British money ? fyl
V. How 18 British reduced to foreign money ? M

J(L How arc florins, &c., reducedio pounds Flemish,

Jl. How are pounds Flemish, &c, reduced to florins,

ARBITRATION OF EXCHANGES.

ee 'Ifod %'^L'''^'
of e.:'cA,,i^c only hvo places are con-ce.ned, it may sometimos, however, be more beneficial

let "^TTelV^'T ^^r-^^-^ ^- or more othe

ana is cither smph o;- ,:oMpoitiui. It is « simnl* "

±n t'" '' ""^^' '"'^ i«tonn/diat3 place, "compound "
when there are ;;wre than one

^ mpouna

"m.t"
^''''*!?"' '" ^'"^ '"^^- '»'^>' ^>« solved by one ormore proportions. -^ ^ "^

13. Simple Arbilratmt of ExcJmnges.—Given thecourse ot exchange between e.tch of two places .nd

former''
*^ '"' '''' ^'' '' ^^^^'^«o- beCn the

n,.^\y^!{~;^^'^^^,
*^® g^^'*^" sums of money beIon<yincr to

o;''and'p:: t°tv'Vf' "^f'
*^™« '^ *^' P-?-

Tk^ first
^

Th. i^^'^i^^^''^^'
*^^« equivalent of whit is

of^1: H ! '-
^"'^^'^^ ,proportional will be the v: :. >

contai:;d^l„^?,;^;j^^;:,^-"' - the kind of m.ney
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Example.—If London oxcliangos Avitli Paris at lOd per
frano, and with Amsterdam at 34.,'. SJ. per £1 sterling, what
ought to be the course of exchange, between Pans and
Amsterdam, that a merchant may without loss remit from
London to Amsterdam tl»rough Paris ?

£1 : lOi. : : 34s. S.I. (the equivalent, in Flemish money,
ori,l) : ? the equivalent of lUJ. British (or of a franc) in
Hemish money.

Or 240 : 10 : : 34^. Sd. : '"^-l^^^ij^,^ the rcy

quired value of lOi. British, or of a franc, in Flemish money.
£1 and lOJ. are the two given sums of English money, or

that which belongs to the third place ; and 34s. Sd. is the
given equivalent of £L

It is evident that. Uid. (Flemish) being the value of lOrf.,
the equivuleiit in British money of a franc, when more than
Hid. Flemsh ia given for a franc, the merchant will gain if
he remits through Paris, since he will thus indirectly receive
more than lliU. for lOrf. sterling—that is, more than its equi-
valent, in Flemish money, at the given course of exchange
between London and Amsterdam. On the other hand, if less
than IJid. Flemish is allowed for a frano, ho_will lose by
remitting though Paris ; since he will receive a franc for lOrf.
(British)

; but he will not receive Hid. for the franc :—whilei
had he remitted lOrf., the value of the franc, to Amsterdam
directly, he would have been allowed ll^d.

EXERCISES.

>
.
If the excliange between London and Amsterdam

is 335. M. per pound .sterling, and the exchange be-
tween London and Paris ^d. per franc, what is the
par of exchange between Amsterdam and Paris } Ans,
Nearly \Qd. Flemish per franc.

2. London is indebted to Petersburgh 5000 rubles

;

while the exchange between Petersburgh and London
is at ^Qd. per ruble, but between Petersburgh and
Holland it is at md. Flemish per ruble, and Holland
and England at 365, 4d. Flemish per pound sterling.
Which will be the more advantageous method for Lon-
don to be drawn upon—the direct or the indirect ? Arts
Londrn will gain £,Q Us. l^^d, if it makes payments
by way of Holland.

X. f:2i-'^^i?=^J^^l ^}' ^'^' ^"*5«'^' o'" ^1875 Flemish

;

but <£18/5 Flemish=£1032 2?. 2A«w/ RrJfJaN

(



<

ARBITRATION 01 t:Xt;HANc;E.S. 28

1

14. Compound ArUtnition of Exchanges —To (iiirl

what should bo the course of exchange between twu
places, through two or more others, that it may bo on a
par with the course of exchange between the same two
places, directly—

KuLE.—Having reducea monies of the same kind to
the same denomination, consider each course of exchanff
as a ratio ; set down the diftoreat ratios in a vortical
column, so that the antecedent of the second shall bo
of the same khid as th.^ consequejit of the first, and the
antecedent of the third, of the sam^Vkin.! as the conse-
quent of the second—putting down a note of interroga-
tion for the unknown term of the imp.>rfect ratio. Then
divide the product of the consequents h^, the product of
the antecedents, and the quotient will be tho value of the
given sum if remitted through the interm.^diate places.

Compare with this its value as remitted by the direcf.
exchange.

15. Example.—£824 Flemish beiujv due to me at Am-
Bterdam. it is remitted to France at I6a Flemish por franc •

from France to Venice at 300 francs per 60 ducats • from
Venice to Hamburgh at lOOi/. per ducat ; from Hambur<'h
to Lisbon at 50i. per 400 rees; and from Lisbon to Eno-land
at 5«. 8^. sterling per milree. Shall I gain or lose, and how
much, the exchange between England and Amstordam beinc
34s. Ad. per £1 sterling ?

^

15rf. : 1 franc.

300 franca c 60 ducats.
1 ducat : 100 jpence Flemish.
50 pence Flemish : 400 reea.
1000 rees : 68 pence British.
? : £824 Flemish.

^ X60xl00x400x68x824 ...

"16x300x1x50x1000 °"^^^ ^® '^*^"°® **'« *«^'^

17x824
25

=£560 6s. Aid.[Sec. V. 47])

But the exchange between England and Amsterdam ftl

£824 Flemish is £480 sterling.

Since 345. 4i. : £824 : : £1 : Jl^l\ £400

I gain therefore by the circular exchange £560 6s. 4k*.
minus £480«£80 6s. ^d.
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If commission is charged in any of the places, it must
be deducted from the value of the sura which can be
obtained in that place.

The process given for the compound arbitration of ey-
change may be proved to be correct, by putting dow^n the
different proportions, and solving them in succession. Thus,
if IM. are equal to 1 franc, what will 300 francs (=60
ducats) be worth. If the quantity last found is the value of
60 ducats, what will be that of one ducat (=s:100(/.), &o. ?

EXERCISES. _
^

3. If London would remit £1000 sterling to Spain,
the direct exchange being 42^d. per piastre of 272
raaravedis ; it is asked whether it will be more profit-

able to remit directly, or to remit first to Holland at
355. per pound ; thence to France at 19^d. per franc

;

thence to Venice at 300 francs per 60 ducats; and
thence^ to Spain at 360 maravedis per ducat ? Am.
jThe circular exchange is more advantageous by 103
piastres, 3 reals, 19|^ maravedis.

4. A merchant at London has credit for 680 piastres
at Leghorn, for which he can draw directly at 50d. per
piastre ; but choosing to try the circular way, they are
by his orders remitted first to Venice at 94 piastres per
100 ducats; thence to Cadiz at 320 maravedis per
ducat ; thence to Lisbon at 630 rees per piastre of 272
maravedis ; thence to Amsterdam at 50d. per crusade
of 400 rees ; thence to Paris at 18^d. per franc ; and
thence to London at 1 O^d. per franc ; how much is the
circular remittance better than the direct draft, reckon-
ing i per cent, for commission ? Atis. ^214 12*. 7\d

16. To estimate the gain or loss per cent.

—

Rule.—Say, as the par of exchange is to the course
of exchange, so is £100 to a fourth proportional. From
this subtract £100.

Example.—^The par of exchange is found to be I8^d.
Flemish, but the course of exchange is IM. per franc

;

what is the gam per cent. ?

18|rf. : 19^. : : £100
£19 XlOO

18!
=£101 7.?. Ud.
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Thus the gain per cent.=£104 7.s. lie/, niinua £100=.
A-i IS. nu. \t the merchant remits through Paris.

IJ'
in remitting through Paris eommi.ssion must bo'

paid, It IS to be deducted from the gain.

EXERCISES.

'). Tile par of exchange is found to be 18^*;/. Flemish
but the course of exchauoje is 10k/., what is the gain per
cent, f Ans. £4 ISs. ^d.

a. The par of exchange is ]7^d. Flemish, but tlio
course is l8f,f/., what is the gain per cent. .? jUis. £4
iia. 11 |f/.

7. The par of exchange is 18^d. Flemish, but the
course ot exchange is 17^d., what is the loss per cent ?
yi'iis. £1 16s. 2d.

QUESTIONS.

1. AVhat is meant by arbitration of exchanges ? [12].
2. What is the difference between simple" and coml

pound arbitration .? [12].
3. What is the rule for simple arbitration .' [13], '

4. What is the rulo for compound arbitration ? [14],
5. How are we to act if commission is charged in

any place ? [15].
U. How is the gain or loss per cent, estimated .? [16].

PROFIT AND LOSS.

17. This rule enables us to discover how much we
gam or lose in mercantile transactions, when we sell at
certain prices.

Given the prime cost and selling price, to find the
gain or loss in a certain quantity.

IluLE —Find the price of the goods at prime cost
and at the selling price ; the difference will be the gain
or loss on a given quantity

EXAMH.K -What do 1 gain, if I buy 460 lb of butter at
G./., and sell it at 7d. per lb ?

The total prime cost is 460J.x6=27G0J.
The total selling pr-ieo is 4GCa.x7=3220J.
The total gain if^ ?.22ar/. minu'5 2760/.= 160rf.=Xl ISs 4d



r
I 2W PROFIT AND LOOS.

EXRRCISES.

1. Bought 140 ib of butter, at lOd. per lb, and sold

it at 14//. por lb ; what was gained.? Ans. £2 Gs. M.
2. Bought 5 cwt., 3 qrs., 14 tb oi" cheese, at £2 V2s.

p?r cwt., and sold it for iE2 18.v. per cwt. What was

the gain upon the whole f Ans. £] Ins. 3a.

3. liiught f) cwt., .3 qrs., 14 lb of bacon, at cAs. per

cwr. sind s )ld it at 36'?. 4d. per cwt. What was the

ff-MU or th'* whole .> Anx. \3s. S^d.

4. If a chest of tea, containing 144 tb is bought

for «).v. Sd. p.'i' tb, what is the gain, the price received

for the whold bi-in-' .£57 IO5. r Ans. iE9 lO*.

,18. To find the gain or loss per cent.

—

lluLE.—Say, as (he cost is to the selling price, so is

.£100 to the r<^(}uiied sutn. The fourth proportional

iniims Ail 00 will bo the nain r^er cent.

KxAMi'i.K I.—What do 1 gain per cent, if I buy 1460 lb

of beef ut ;V/.. and sell it at 3i(i. per lb
"*

3'/. X 1400=43807., is the cost orice.

And 3 if/. X 1400=5 110:/., is the aellini^ wico.

Thou 438:) : 5110 : : 100 : -^gjg

—

=£llc 13s. 4d.

.ins. XllG 13.S'. 4lI. minus £100 (=^£10 13s. 4d.) is the gain

pe: cent.

IJF.AJsoN OF THE RuLK.—The pricc is to the price plus the

giiii in one c.ise, iis the price (£100) is to the price plus the

gain ^£100-pthe gain on £100) in another.

Or, the price 'u tu the price pluH the gain, as any multiple

or part of the forn^er (£100 for instance) is to an equimultiple

of the hitter (£lOO-|-.he gain on £100).

1
i

ExAM"i,K 2.—A person sells a horse for £40, and loses 9

per cent., while he should iiave made 20 per cent. What is

his entire h>8s "?

.£100 minus the loss, per cent., is to £100 as £40 (what

the h.>rse cost, minus what he lost b} it) is to what it cost.

1)1 : 100 : : 40 :—^^-^=£43 I9s. l^d.. what the horse cost.

But the person should have gained 20 per cent., or |

of the price ; therefore his prutit should have been

^±J^^Ml5,.9ll. And
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£ s. d.

•^ Jp 1!- js tho flifferoncc between cost and eelling price.
8 15 9^ is what he should have received above cost.

12 14 11| is his total loss.

EXKKCISE'i.

'). Bought beef at Gd. per ib, and sold it at 8^.
What what wag the gain per cent. ? Ans. 33J-.

(;. Bought tea for o4-. per tb, and sold U for 3s,

What was the loss per cent. ? Aiis. 40.
7. If a pound of tea is bought for 6s. Grf., and sold

for 7s. 4d., what is the gain per cent. .? Avs. 123jt.

8. If 5 cwt., 3 <(r3.,2G lb, are bought for £\) 8s.

^

nnd sold for iill Xtis. lW.,hovv much is gained per
cent, r Ans. 27//^.

P. When wine is bought at 175. 6d. per gallon, and
sold for 27.?. 6</., what is th- gain per cent. ? Ans. 57^.

10. Bought a quantity of goods for ^90, and sold
them for .£75 ; what was the gain per cent. ? Aiis. 25.

11. Bought a tun of wine for £dO, ready money, and
sold it for ii51 IO5., payable in 8 months. How much
per cent, par annum is gained by that rate ? Ans. 13^.

12. Having sold 2 yards of cloth for 11 5. 6ri., I
gainad at the rate of 15 per cent. What would I have
g-aincd if I had sold it for 12*. ? Afts. 20 per cent.

13. If when I sell cloth at 75. per yard, I gain 10
psr cont. ; what will I gain per cent, when it is sold for

b.>. «f/. .? Am. £33 lis. 5}d.

7s. : 8.S. Ou. •: £110 : £133 11?. 5\d. And £133 lb.
5ld.—£100=£33 il;. 5 ifL, is the required gain.

19. Given the cost price and gain, to find the selling

price

—

BuLE.—-Say, as .£100 is to j£lOO plus the gain per
cent., so is the cost price to the rer lired selling price.

Example.—At what price per yard must I sell 427 yards
of cloth which 1 bought for lOs. per yard, so that I may
gain 8 per cent, f

100 : 108 ::!»$.:—^^=£1 Os. G^
This refiuU may be proved by the last rule.
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EXERCISES.

14. liought velvet at 4*. 8d. per yard ; at what price

must I sell it, ho as to gain 12][- per cent. ? Ans. At
Oj. 3d.

1'). TJouglit uiu;-illn tit ";.«. per yard ; how muHt it bo

sul<l, thiit I may lose ID per cent, f Ans. At 4.v. (id.

IH. If a tun of brandy co.sts £4i), how must it be

sold, to gain G^ per cent. .' Ans. For ii42 lO*'.

17. Bought hops at X4 Ifis. per cwt. j at what rate

must thoy bo sold, to lo.so 15 per cent. ? A7is. For £4
U. 7ld.

18. A merchant receives 180 casks of raisins, which

stand him in 16.?. each, and trucks them against other

merchandize at 28s. per cwt., by which he finds he has

gained 25 per cent. ; for what, on «n average, did he sell

each cask .' Ans. 80 lb, nearlv.

20. Given the gain, or loss per cent., and the selling

pri«e, to find the cost price—
Rule.—Say, as J2100 plus the gain (or as j£100 minus

the loss) is to £100, so is the selling to the cost price.

Example 1.— If 1 sell 72 lb of tea at Gs. per lb, and gain

9 per cent., what did it cost per lb I

109 : 100 : : :
——^=5»'. Ot/.

What produces £100 cost £100 ; therefore what pro-

duces 6s. must, at the same rate, cost 5s. 6'/.

Example 2.—A merchant buys 97 casks of butter at ZOs.

each, and selling the butter at £4 per cwt., makes 20 per
cent. ; for how much did he buy it per cwt. I

- 30.s\x97=:29105., is the total price.

Then 100 : 120 : : 2910 :

-- ^\^^
^^^= 3492s., the

selling price. And g^

,

43-65

3492s. /• 3492.'?

100

I =-£4 )=43-65, i.s the number

of cwt. ; and -^;j-=50j|4 lb, is the uverage weight of each

cask.

n> lb

Then 50m : 113
s.

30 112x3.
"4 8 5

8fll., the required cost price, v v ^ 't

= 66i. 8rf.=£3 6*.
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EXEItriflKri.

wi'

mnd lost 10 poir cont., wLat whs <ho prime cosH i^
^^5. 2*7/

20. aaving sold 12 yards of cloth at 20s. per yard.

Zs.f^'d ^''
''"*•' ""''** ""'' *•*" P""*' ^^'^

• ^^^•

21 Having sold 12 yards of cloth for £5 Us., and

sold for ^% ;i.
.

.
and lost 4 per cent. ? yl^'. For £6

«nlf; ^J.or''^^*/^^'*.^ 5*"^ ^^ y^'"^^ «^ ^'loth, which IS 13, ?ur
^"^ '^^ ^^'' ^'' '""^

• ^~' ^«^

QUESTIONS.

1. What is the object of the rule > [17]

tKo^' ^ir° ?''*' P"™f ''^'*' *°^ ««"«»g price, how i«the profit or loss found ? [17j.
3. How do we find the profit or loss per cent? riSl

l^wd?^fi^ii^g:t:t;H^^^^^^^^ ^^^ ^«««
^^-r

FELLOWSHIP.

21. This rule enables us, when two or more personi-

r .oir^ or loss >.liich belongs to the share of each

nni'^r T? •''
^'*i^'

''**^^ ('^°*P^^) «^ ^^ (com-pound) It IS single or simple fellowship, whei Aed^ercnt stocks have been in trade for the same i^^It IS double, or compound fellowship, when the differom^
stocks have been employed for diferent times.

iji» w CX.O.. oixauius us 50 cgiimaie how much of Abankrupt's stock is to be given 1^ each creditor A



I

S»9 frLLowwrm

2% Siii^gk FdlotiTs'hsp'.—'RvuE.—Say, a» tlb ^riiTj*-

stock- i» to' th^ whole gah> or loa», aa is eairb person^»
«ontril>ii<;k>Q* to the gain: or losa vfhich bek)i5^ to'hmi.

ExABfPLE.—A ptft £T^ iwto trade, B £340; an»l C
^OfiO*; <;nd« they gained ^47 by tlw^ traffic. Whet ia B>
siMreof i«?

£^

72C»

340
961^

2020? : £4 t'

vm:'.!- vK^y :.:> r^optxrtionaJ

iK'teiiCtS'^^,

1. B a»m? Cf bwf certaflu uverchandizies-, anKmntingr
lo .£8i», of w^wh" B pays: £^)f and J i:;60 ; and th-y
gain ie2 >. How b rt to Iw dkiija > J»». B i&7 10*.^

2. B fffKl (J ^rti by trade iei82; R p«t in iE300,
•Hd i:J4()0. What b tlse gaia of each r ^w, B je78.-
and C £104..

3. 2 persons arc i& sh«rc jglOO' m the proportions
»f 2 to B and 1 to C. VVbaS rj the sk*re of each >

Ans. B Je66f C ii;3^^|.

4. A ipferd»i>t failinjr, owe* to B iE500, and to C
£900; but baB oB^/i^IlOO to iwset these demands.
How ntueh should eacb crecfitor receive ? Aws. B i^392*-
and C £107^.

'

5. Three merchaitts load a shtp with butter; B
gives 230 casks, C 300, and P 400 ; but when thsy are
at sea t« fe found necessary to throw 1 SO ca*ks over-
board. How niwcb of tH» \m% should fall to the share
of each merchaot.^ Am. B shodd kwe 40 casks, C
60, aad I> 80.

^. Three perflions are to pay a tax of J&fOO accord-
ing to their estate*; B's yearly property is €800, G'»
^600, and ITs ^2400. How raiwh is each person's share >

Am. B's is £44f C's £33i, am! D's £Q2%.
7. I^vide 120 Into three such parts as shall be tc^

tach other as 1, 2, and 3 ? Am. 20^ 40, and 60.
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B

be the loss oV^Ich 'iSiO t '"'' ''^'. ^^^^* ^^ouM

takVi« n^ P^uT' ^*^° «*^»«^ ^1320; if B were fn«aj£6 Xb, C ought to take M, and D £2 WhJ' .person's share? Ans B's /fifin p^ /».
*^**'®®**^'»

Je220. ^ ^^^^> C'siE440, and D's

10. B and C have gained ^finn • «p !,• -d •We 10 per cent, more tCc Hoi, 11" n
"

'u°receive
? A»s. B ^3l4f , and C JsM."""'"""

*"""•

oomea' to ^if Ho^Zoh oftff''^"f ,*'J'S»"'^<'>

«nd how much to C-.^au 5- ??, «?'" '"'Ws to B,
^-. BCli,'i,r ."'i,'^?'»fe«,ff jf/k.'
and D put in £142 12v 2^d ^^^'^'

'

in £829 6,. I llirf clesT L \^ f5'° ^"'^ ^ P"'
the profit is jE^e!

^i'"^' '
»'"' ^'« P»« of

each person's I e of t'"::^,?,^ ^f,V;j"""
'«

14'- 7iK ; and jei2 6.. 4i|rf
^ ' "^»''-

'
"^^

pe'soaw;Tb;^hfLTiri:''"i-v?'f''p'y-''^
trade

;
and .ay/as the^^ oth^pr: itts'^ olheTh !"

Whatiec's'wof thifkir""''' ""^ "'»y '"»» ^".

sj ''i?~iS'!
'" ""' "nonth. )o4XH=y24 for one mi nth ( -a^lfl-or0(;w t> T»o r ^

"^ "" uiu. > =sxlO(Z Inr «no lYl""**!JuX o=(l)8 for one month. I
m^u^n.

1972 : £14 : : £768 • £11>1Z?? tn , .,j„
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24. liEAsoN OF THE Kui.K.—It is cleai* that £30 contributed
for G months are, lis far as the gain or the loss to be derived
from it is concerned, the same as ti times £30—or £180 con-
tributed for 1 month. Hence A's contribution may be taken
as £180 for 1 month ; and, for the same reason, li's as £924
for the same time; and C's as £7t^8 also for the same time
This reduces tlic question to one in simple fellowship [22].

EXERCISES.

14. Three mercliants enter into partnership ; B puts

in £89 OS. for 5 months, C X92 155. for 7 months, ana
I) iE3S lC.y. for 11 months; and they gain ii86 16*.

"What should be each person's share of it ? Ans. B's
i25 1G.9., C's £37 2s., and D's X'24 4s.

15. B, G, and D pay X^40 as the year's rent of a farm.

B puts 40 cows on it for 6 months, C 30 for 5 months,
and D 50 for the rest of the time. How much of the

rent should each person pay : Ans. B il221 j\, C ;£13y\,
and D ci.4/y.

16. Three dealers, A, B, and C, enter into partnership,

and in a certain time make i,291 13.v. 4(1. A's stock,

^£150, wa<5 in trade 6 months ; B's, £200, 3 months ; and
C's, i^l25, 16 months. What is each person's share of

the gain .? Ans. A's is £75, B's i.50, and C's £166
13^. 4d.

17. Three persons have received £665 interest; B
had put in £4000 for 12 months, C £3000 for 15 months,
and J) £5000 for 8 months ; how much is each person's

part of the iutercf^t ? Ans. B's £240, C's £225, and
B's £200.

IS. X, Y, and Z form a company. X's stock is in

trade 3 months, and ho claims J^ of the gain ; Y's
stock is 9 months in trade ; and Z advanced £756 for

4 months, and claims half the profit. How much did

X and Y contribute ? Ans. X £168, and Y £280.

It fo'.lows tliat Y's <i:ain was f'v. Then ,\ :
jL

: : £756x4

:

r)i

1
2'

>4=X'h product, which, being divided by his number of

months, will give £108, as liis contribution. Y's share of

the stock may be found in the same way.

19, l^hree tr^Mips of horse rent a field, for whi(!h they

pay £80 ; the first sent into it CjQ horses for 12 days, the
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s in

Y's

second 64 for 15 days, and the third 80 for 18 davsWhat must each pay .^ Ans. The first nmst pavS710. the second ^^5, and the third ^37 10..
^^

i

n « .r^ merchants are concerned in a steam vessol •

the first, A, .puts in ^240 for 6 months
; tl s ond 1

'

a sum unknown for 12 months; and the tS P i,V
'

for a tnne not known when the Lcounts we iuknl 4

and cl4o'? 'T-
''''

T"" ^^^ r-««^' B i^eoo" -hit

Then £400 : £160 •• ^oon /*j,„ .,

80 (£160 with is ?..?fi f Vo "' 12 '"''"^''«'- '^"^l -^":04-

in the^o..e case)
: ^-^^ (u.e number of months in the other

S?£;;;iherween'£l\'0"'c'r.f'f '"^'/"T'^
'^ P^^^"- *!'«

received.
^' ^" '^"'^' ^"'-^ the £20U, wluch he

21. In the foregoing question A's ^ain wis #findunng 6 months, 13^s ^^ol) during 12 nChs™ d C
'

^100 during 13 months; and the%um of the pmducts

stocks'" tf' V^ '"^"^ '' ''''' ^^'^-^' -- hstocks, jlns. A's was Ji'240, B's i:400, und C's X^IGO

£800
;
A s stoclv was in trade G months, B\s ]o mo th

r's^ii^t^/i ""' -^^ t ^^^^^"^» ^^ -"-^2;
^ is paid i.60 of the gam, B £200, and C iJlOO

QUESTIONS.

1. What is fellowship .' [21].

felLshilT- 1!!'' '^'^"^r"''
^'*^''" '^'"g^^ ^"^ ^""We

4>'S2l:i^3L '''" "^^ ^^"^^^' ^^^ ^°"^^^ ^^1^-
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BARTER.

•2h Barter enables the merchant to exchange one
coiiniH)dity for another, without either loss or gain.

lluLE.—Find the price of the given quantity of one
kin 1 of niLMchiUidise to be bartered , and then ascertain

hovv much of the other kind this price ought to pur-
chaso.

Ex\MPi.R 1.—How much tea, at 8.«. per lb, ought to be
<2;:vtm fur 3 cwt. of tallow, at j£l IG^. M. per cwt. I

£ s. d

1 IG 8

3

5 10 is the price of 3 cwt. of tallow.

And £5 10v.-^8.s^=13J. is the number of pounds of tea
which £') I0.s\. the price of the tallow, would purchase.

Thevb must be so many pounds of tea, as will be equal to
the mimbi^r of times that 8s. is contained in the price of the
tallow.

K\ AMPLE 2.—I desire to barter 96 lb of sugar, which
cost me 8^/. per lb, but which I sell at 13/., giving 9
months" credit, for calico which another merchant sells for
17./. per yard, giving 6 months' credit. How much calico
oaght I to receive \

I first find at what price T could sell my sugar, were I to
give the same credit as he does

—

If U months give me 5c/. profit, what ought 6 months to
give ?

9 : 5:?><^J?=3^.f.
y 9 ^

Hence, were I to give 6 months' credit, I should charge
11.^(Z. per lb. Next

—

As my selling price is to my buying price, so ou-^ht hia
•elling to be to his buying price, both giving the same credit.

11' : 8 : : 17 :?>lll_12i.
•*

111
""

The ]^riee of my sugar, therefore, is 9Gx8,/., or 7G8J.J
And of his calico. 12/. per yard.

Hence "'^''=64, is the required number of yards.

^



£XERCISE«.

1. X merehaat has 1200 stones ^f t«How, at 2*. 3j^.
ths ataae ; B has 110 tanned bides, weight 3!^4 ftr, at
6^d. the lb ; and they harter at these rates. Um ranch
cnoaey is A te receive of B, along with the hides ? Ans.
Jb^40 U*. 2Jrf.

2. A has silk at 14«. per lb ; B has eloth at 12*. 6<i
which cost only lOs. the yard. How much must A charge
for his silk, to make lus nrofit equal to that of B ? An*.
Us. 6d.

3. A has colfce which he barters rt iOd. *he lb more
than it cost him, against tea Whitih ii^ds B in 105.,
I>ut which he rates at 12». 6d. per Sbu How much did
*he coffee cost at first ? Aatu 3f . 4d.

4. K and L bartor. K has oloth Wonth ««. '^he jard,
^hich he barters at 9*. 3d. with L, for Tdnen doth at
3.?. per yard, which is worth only 2i. 7d. Who has the
advantage

; and how much linen does h give to K, for
70 yards of his cloth ? Am. L gives K 215| yards

;

aind L has the iid<7anitage.

5. B has five tons of butter, at £!ib 10». per ton, and
10^ tons of tallow, at iE33 lbs. per ton, which he barters
with C ; agredng to receive £\bQ 1<. Qd. in ready
«noB9y, and the rest in beef, at 21*. per barrd. How
wiiny barrels is he to rcceave } Am. 316.

6. I have eioth at 8<i. :thc yftid, and in baiter .charge
io' it at 13ct., and ^ve 9 months' time for payment;
another merchant has goods which cost him \2d. per
4b, and with which he ^ives 6 months' time for payment.
How high must he charge bis goods to make an equd
foarter ^ Ans. At \7d.

7. I fearter goods wlueh.cost 8rf. per ib, twrt for
which I charge 13«?., giving 9 months' time, for goods
which are charged at 17<f., and with which 6 months'
tiiH8 are ^ven. Required the cost of what I receive ?
Am. \2d.

15. T\v ) pe.sons bai-ter ; A has sugar a-t M. p'ii fb,

«ha g\s it at 13rf., and gives 9 months ^me ; B h:i8

at Ijf/. per Sb. and cha ges it at Md. per ftj. H »w
tim? inast B give, to make the barter o<^uai ^

•Q months.
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<iU£8TI0N8.

1. What 18 barter ? [251.

2. What k the rule for fiartei ? [25].

ALLIGATION.

26. This rulo enables us to And what mixture will be
produced by the union of certain ingredients—and then
it is called alligation viedial ; or what ingredients will

.be required to produce a certain mixture—^when it is

termed alligation alternate; farther division of the
subject is unnecessary :—it is evident that any change
in the amount of one ingredient of a given mixture
must produce a proportional change in the amount*
'.of the others, and of the entire quantity.

27. Alligation Medial.—Given the rates or kinds
and quantities of certain ingredients, to find the mixture
they will jwoduee

—

Rule.—Multiply the rate or kind of each ingredient

by its amo«nt j divide the smn of the products by the
•,»umber of the lowest denomination contained in the
whole quantity, and the quotient will be the rate or
kind <tf that denomination of the mixture. JProm this

may be found the rate or kind of any other denomination.

Example 1.—What ought to be the price per lb, of a
miztiire coDtaraing 98 lb of sugar at Ori. per lb, 87 lb at

• W., and 34 ft, at 6l
d. d.

-
• 9x98 =882

5x87 = 435
Cx34 = 204

219 219)1521 .

4ns. Id. per lb, nearly.

Tlae priee of each augur, is the number of pence per pound
multiplied by the number of pounds; and the price of the
whole is the sum of the prices. But if 219 ft) of sugar have
eost. 1521c?., One ib. Or the 219th part of this, must cost the
ai9th part »t 1621rf., or >^»rf. «=7rf., nearly.
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ExAiWPLE 2 —What will be tho price per lb of a mixhirA
«o«**'°i«g 9ft 6 oz. of tea at 5..^,' ^r ft, 18 ftatTper lb. and 4fi th ?. .., ,.^ o. .n.7 „... ». J "' ^** ^° "' "*•per lb, and 46 lb 3 oz. at 9*. 4}^d. per lb ?

lb oz. s. d. •
i: s. t/

6 per lb= 2 119
18
46

6 a*5
6

3 9
per lb=

4i per lb=

5 8
=21 13

73

16

9 1177)29 12 6|

_-^ Ans. 6d. per o/. nearlv.
1177 ounces.

And 6c/. xlG=ix8s., is the price per jwund.

.0,1^ *^l^ ^?^' *^® ^^^^'^t denomination bein^' ounces wareduce the whole to ounces
; and having 1 mnd "he m- ce of Znounce, we multiply it by 16, to find that oia pouJd^ ' '^ "°

J^/MPLF 3.~A goldsmith has 3 !b of o-old 22 carats fine

mixtur^^^
''''*' ^"'- ''^^^* ^^^" '^« 'ho finontss'or th^

In this case the value of each kind of in.-redient is renre-sented by a number of cnrais— ^ °

lbs

3x22 = OG
2x21 =42

The mixture is 21^ carats fine.

EXERCISE.?.

1. A vintner mixed 2 gallons of wine, at 14.s. perga on, with 1 gallon at 12,.., 2 gallons at 9.., and 4
gallons at Hs. What is ono gallon of the mixture worth ?
Jins. 10s.

«f ^o,!;^
g^l^oas of ale, at Vd. per gallon, 14 at 7i^., 5

at 91^., and 21 at 4i./., are mixed together. Howmuch per gallon is the mixture worth ? Ans 7-' d
3. Having melted together 7 oz. of gold 22 ""en rata

ftne 12^ oz. .- carats fine, and 17 oz. 19 carats fine, Iwish t^o know the fineness of each ounce of the mixture ?
Jlns. 20-1 1 carats.

28. Alligation Aherm(e.-GWan the nature of the
luixture, and of the ingredients, to find the relative
amounts of the latter—
Rule.—Put down the quantities greater than the

givan mean (each of them connected with tho difference
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between it and the mean, by the gign — ) in one column;
put the diff^'rences between the remaining quantities

« the moan (coaneeted with the quantities to which
they belong, by the sign -f- ) in a column to the right

hand of the former. Unite, by a line, each plas with some
minus difference ; and then each difference will express
how much of the quantity, with whose difference it is

connected, should be taken to form 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 diff.^rences with which it is connected ; and
the sum of the differences with whieh it is connected is

to be taken as the required amount of thv^ quantity

whose difference it is. •

Example I.—How many pounds of tea, at 5». and 8«. per
Xb, would form a mixture wurth 7$. per tb ?

Price. Differences. Pric*.

S. S,

The mean=58—

1

2-|-5=th« moan.

1 IS connected with 2$., the difference between the mean
and 5s. ; hence there must be 1 tb at 5.4. 2 is connected
with 1, the difference between 8s. and the mean ; hence there
must be 2 lb at 8>'. Then 1 lb of ten at 5s. and 2 tb at Bs.

per tD, will form a mixture worth 7s. per lb—as may be
proved by the last rule.

It lA evident that any equimultiples of these quantities
would answer equally well ; hen<!e a great number of answers
may be given to such a quee»tion.

Example 2.—How much sugar at 9J., 7i/,, 5J., and lO-^

,

will produce sugar at 8d. per lb ?

Pricet. Differene«fl. Prieas.

d. d.

Th« mean—
I
10-2-

d. d.

-3+5
cthe mean.

1 is connected with 1, the difference between Id. and the
uiojin : hence thore is to be 1 lb of su^ar at 7'/. per lb. 2 is

connected with 3. the difference between 57. and the mean;
he*^'!e there is to be 2 lb at 5 /. 1 is connected with 1, the
diPVrenee between 9//. and the mean : hence there is to be
1 r.> at 9//. An-1 3 is connected with 2. the difference between
10/. and the meanj hence there are to be 3 lb at lOt/.

|Kr&.
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.h.« wiUgiv. [27], w. .haU L7. 'tXTh.^i'vfSISr
Example 3.—What quantities of tea at 4^ ft, 8^ „„^

9.-. per lb, will produce a mixture worth 5*. l" ' '" ''"^

Prices. Difl'ereocei. Price*.

The mean:
sthe mean.

3, 1 and 4 are connected with 1,., the differece between4,-. and the mean
; therefore we are to take 3 ft I Iftl 4

We find in this example that Ss . 6* a.nA Q. «,^ «ii -
nooted with the same iT thia =how, th.U ftof":.!' willbe required. 4<. is connected with 3, 1 wid 4- ikil^ ™ I
be, therefore, 3+1+4 ft of tea «t <^.

''"**' """ """'

fcfr ul,'»?m.""i''."'-'''^'''.»» " ^':' *«• «»- ''•

Os. per lb ?

per H), would form a mixture worth

Prices. Differences. Pricei.

1 lb at 3?., 2 lb at 4s., f ' 2 lb at 8* ^a.'i_LR mja

wants of being equal to the mean. Thus in examDle 1 1 ?h

In example 2, 1 lb at 77. gives a deficimev of hi 1 th «f o ;

««.ge ,ri« if ,e .oix 2 a, .,W wit^ 3 lb .UM "' ""

o 3
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EXERCISES.

4. How much wine at Ss. 6d. and 9*. per gallon will

^
make a mixture worth 8*. lOd. per gallon? Ans 2
gallons at Ss. 6rf., and 4 gallons at 9^. per gallon

n How much tea at Gs. and at 3a-. Sd. per "lb, willmake a mixture worth 4*. 4d. per lb ? Am. 8 lb at
Gs., and 20 lb at 3^. 8^. per lb.

6. A merchant has sugar at 5ri., 10^., and 12i. per
lb. How much of each kind, mixed together, will bo

rr\^for ^^ '^''''' ^ ^^ ^^ ^^-^ 3 lb at 10^., and
3 lb at I2d. '

7 A merchant has sugar at od., lOd., \2d., and Wd
per lb. How many tb of each will form a mixture worth

12rf., and 6 lb at I6d.

8 A grocer l-is sugar at 5d., Id., \2d., and 13^.
per lb. How much of each kind will form a mixture
wo^th 10^. per lb } Am. 3 lb at bd., 2 lb at 7rf., 3 tb
at 126?., and 5 ib at \2d.

'

30 When a gktn amount of the mixture is required
tofand the correspondirirr amounts of the ingredients—
liuLR.—Find the amount of each ingredient by the

last, rule. Ihen add the amounts together, and say, as
their sum is to the amount of v.ny one of them, so is the
required quantity of the mixture to the correspondin^r
amount of that one. ^ *=

„ ^-^I'.VVl^ T^^'^t ™"8t be the amount of tea at 4^. per
b, in *oo tt, of a mixture worth 5.. per tb, and containing
tea at G*., 85., and 9s. per ib ?

*=*

• To prepuce a mixture worth 5.. per lb, we require 8 lb
ttt 4>., 1 at 8,s. 1 at G,s and 1 at 9,?. per ib. [281 iJut all

.1e'r,?atT^S:;^ -"' »""' " *' » «i-'> ".-

lb lb ib 8x736 lb oz.

11 : 8 :
:
736 : -jj-=.526 4jV, the required quantity

of tea at 4s.

Tl at is, in 736 ib of the mixture there will be 536 ib 4 a.
0^. nt 4.>-. per lb. The amount of each of the other nm^l
aients may Ije found in the .same way.
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and

2Poct,ny that the gol,l,H,uith ha.l taken H.uno oT thJ r .
.

'

.aicnimeaos, the coh^brutcfl math.'mutici.in of Svracuso fn

oxS""; r ^r^""".""^ "^'" founded, aK whitextent Arohiniode.s was fur some tlui'i unHjcooH.fnUn I,;,re^^cho., until one dav, going into a iX^^, k^that he di.sphiocd a quantity of water equal to his own bulkSeeing at once that th. namo weight of diffiu^nriudes

tKiosof the fluid, he exclaimed witli delight that he hadfound lie desired .solution of the probl.in " Taking a nrn'sof gold equal m weight t(, what was given to the gJldsnSho round that It displaced less water than the erowiK Xhthcroforc, wa. niado of a lighter, because a nioi'e 1. iItmetal-and, cmsequently, was an a/lou of o,,},}
^^

Now supposing copper to have been th" substance withwluch he crown was adulterated, to find its amou^" - ^
,.11

jh®, gold given by Hiero have weighed 1 ft thiswould displace about -052 tb of water • 1 ih nf » / ' ij
displace about 1124 lb of wat^r but let tl n^^''

T"^^
displaced only 072 lb. T]Jn

"" ''"'''''" ^'^'^^

Gold differs from 072, the mcAH, by- 020
Copper differs from it by . . 4.0404!

But the crown was supposed to weigh 1 lb; therefore
•0604 lb (020+0404) : -0404 lb : : lib :

Q'^O^ 4- 1 «>

«-669 lb the quantity of gold. And 1—669=:^-33?lb isthe quantity ot copper.

EXERCISES.

at X^^'^'^t^
''

?n"'^"'
""^ Vroducing, from medicine

r. f
\^'' ^^- ^'^ ™"^^ °^ ^^«h kind must heuse tor the purpose .- Ans. 28 lb at 5^., 56 lb at 6*

56 ft, at 8s., and 28 ft, at 9^. per lb.
' *

„„:l^:^^^^''^/
""^^^^'^ "^^"^^ 4*- ^- P«r ft> are re-

qivied. It IS to contain tea at 6*. and at 3*. 6d. per
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lb. IIow much of each must be u6od >

5*., ami 12 lb at 3«. ed.
Ans. 15 lb at

1 .How much sugar, at 4rf., 6rf., and 8d. per ft,,
mu«t there be m I cwt. of a mixture worth 7d oer ft> >

^^j^lSJ ft, at 4rf., 18| ft, at 6e/, and 74$ ft, at 8^*.

12. How much brandy at 12*., 13*., 14»., and 14*.
erf. per gallon, must there be in one hogshead of a mix-
ture worth 13,. 6d. per gallon ? Ans. 18 gals, at 12* .

9 gals at 13*., 9 gals, at 14*., and 27 gals :.t 14*. 6^'
per gallon.

fiolVhaYo; any oth"- '
"' '" ingredient is given, to

K^^iI'^^Tf.^^'
as the amount of one ingredient (foundby the rule) is to the ^tf6;i amount of the same ingrediont.

rll!\*^ r°"°^ ?^*°^ ^*^^' ingredient (found by the
rule) to the reamred quantity of that other. ..

t««frrV ""^ ? °^ *** *** ^*- P«' » i« to be iSixed with

worth st'nfj-tT^VK ^' "*' "P.^ *" P'^"«« ^»»at will be

Tt r ?^^ ^
.
^^^""^ quantities must be used ?

0, 5n t
*^ ^'' ^""^ ^ **» ** ^*' 1 «> at «'•. and 1 lb at

ft r IJ"*""® * ?"'**"'"® ^^'•th ^'- F*" lb [27] Therefo?e

29 ft ^,i:^".*"*»*y
«f tea at 4,. per it, as foindiy tL rule)29 lb (the given quantity of the same tea) : : 1 ft, (tjJe

quantity of tea at 6s. per lb, as found by the rule) :
^X29 ft,

i'^PrT)l%l*'*
*' ^'" ""^'^^ corresponds with 29 ft, at

8« u^^qI '"
*ll®

^^^^ °'*1"^'' *"^ ^^at quantities of tea at

of tra'a?4.'^;j,?^r"^P^'^'
with29n>-o?theg,.«. amounl

Example 2.-A refiner has 10 oz. of gold 20 carats fineand melts ,t with 16 oz. 18 carats fine. What mi^t b«added to make the mixture 22 carats fine '

10 oz. of 20 carats fine=.J0x20 =r 200 carats.
lb oz. of 18 carats fine=16x 18 r= 288

fineness of the mixture.
^' '" '

'

'

^' '' ''^ ^"'**«' '^«

24
~"

?«n^ ^-T*^
baser metal, in a mixture 22 carats fine.

caratTfine.^^"^"''*
*'*'"**^

*"''**'' '° * fixture ISif

Then 2 carats : 22 can^t. : : 5^^, :

57V?, carats of pura

I.

I
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I

^oM-remiircd to chanp 5^^ carats baflor metal, into a
ftnxturo 22 caratH flno. Hut there are already in the inixluro

'T
<^»"*^« g"l^; therefore &7,Wl8-^-:i8j.:{ ct»r«t« gcdd

^^yiJ^'^,?nJ'''''"'^^'T''\.
^'»»cre»re26o,.- therefore

^|>XJHJ,=»100« caratH d goW are wanting. There are^ caratH (page 5) in every oz. ; th*rer<)re Jir caratrt.=^2
oz. of goW inu8t be added. There wiU then' be a mixuwtr
containing

02. ear. car.

10X20 mm 200
10X18 mm 288
42x24 «. lOOfl

68 : 1 o», :: 1496 : 22 carats, the required ffiioiK's.*.

EXERC1SC9.

I 13. Hoot much tea at 6*. per lb must be mixed with
12 ft) at 3*. i^d. per lb, so that the miiture may be
worth 4s. 4d. per fb .' Ans. 4f lb.

14. How much brass, at I4d. per lb, and pewter, at
lOjrf. per lb, must I moJt with 50 lb of copper, at \6d.
per lb, so aa to make the mixture worth Ix. per lb ?

Ans. 50 lb of bia*«3, and 200 lb of pewter.
15. How much gold of 21 and 23 carats fine must

be mrsed with 30 oz. of 2 ) carats fine, so that the mix-
ture may be 22 carats fine ? Ans. 30 of 21, aod 90
of 23.

'

16. How much wine at 79. 5//., at 5#. 2d., and at
4*. 2d. per gallon, must be mixed with 20 gallons at
6s. Sd. per gallon, to make the mixture worth 6*. per
gallon .' Ans. 44 gallons at Is. bd., 16 gallons at 5*.
2rf., and 34 gallons at 4s. 2d.

QUESTIONS.

1. What is alligation medial ? [26].
2. What is the rule for alligation medial } [271.
3. What is alligation alternate ? [26]

.

4. What is the rule for alii^atMu alternate > [28].
5. What is the rule, when a certain amount of the

mixture is required ' [30]

.

6. What Is the rula, when the amouat of on© or morem the ingredients is given -^ [31 j.
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SECTION IX.

INVOLUTION AND EVOLUTION, &c.

1. Involution.—A quantity which is the product of
two or more factors, eacli of them the same number, is

termed a power of that number ; and the number, mul-
tiplied by itself, is said to be involved. Thus 5X5X5
(=125) is a " power of 5 ;" and 125, is 5 " involved."
A power obtains its denomination from 'he number of
times the root (or quantity involved) is taken as a factor.

Thus 25 (=5X5) is the second power of 5.—The
second power of any number is also called its square ;
because a so^uare surface, one of whose sides is expressed
by, the given number, will have its area indicated by the
second power of that number ; thus a square, 5 inches
every way, will contain 25 (tha square of 5) square
iuches

; a square 5 feet every way, will contain 25
square feet, &c, 21G (6x6x6) is the tJtird power of
6.—The third power of any number is also termed its

tube ; because a cube, the length of one of whose sides
is expressed by the given number, will have its solid

contents indicated by the third power of that number.
Thus a cube 5 inches every way, will contain 125 (the
cube of 5) cubic, or solid inches ; a cube 5 feet every
Way, will contain 125 cubic feet, &c.

2. In place of setting down all the factors, we put
down only one of them, and mark how often they are
supposed to be set down by a small figure, which, since
it poiiits out the number* of the factors, is called the
index^ or exponent. Thus 5= is the abbreviation for

5X5 :—and 2 is the index. 5^ means 5X5X5X5X5,
or 5 in the fifth power. 3^ means 3X3X3X3, or 3 in
the fourth power. 8' means 8X8X8X8X8X8X8,
or 8 in the seventh power, &c.

3. Sometimes the vinculum [Sec. II. 5] is used in con-

junction with the index ; thus 5+8^ means that the sum
of 5 and 8 \* to be raised to the s«cond power—thi*?

r

i
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is very different from 5«+8^, which means the sum of
the squares of Sand 8 :

5+&a being 169 ; while 5* +8«
is only 89.

4. In multiplication the multiplier may be considered
as a species of index. Thus in 187X5, 5 points out
bow often 187 should be set down as an addend; and
187X5 is merely an abbreviation for 187+187+187+
187+187 [Sec. II. 41]. In 187«, 5 points out how
often 187 should be set down as a factor ; and 187^ is
an abbreviation for 187X 187X 187X 187X ^87 :—that
IS, the " multiplier" tells the number of the addends, and
the " index" or " exponent," the number of the factors.

5. To raise a number to any power

—

^
Rule.—Find the product of so many factors as tho

mdox of the proposed power contains units—each of the
factors being the number which is to be involved.

ExAiMPLE 1.—What is the 5th power of 7 '?

7' =7x7x7x7x7=16807.

^
ExAMPLF, 2.—What is the amount of £1 at compound

tnterest, for G years, allowing 6 per cent, per annum 1

The amount of £1 for G years, at 6 per cent, is—
_l-06xlOGxl06xl06xl06xlOG [Sec. VII. 201 or
10G"'=1-41852.

We, as already mentioned [Sec. VII. 23], may abridge
<he process, by using one or more of the products, ah-cadv
obtained, as factors.

''

EXERCISES.

1. 8'=243.
2. 20'"=102'i0000000000.
2. 8'=2]87.

4. 105'=1340095640625.

6. 105«=1 -340096640625.

6. To raise a fraction to any power

—

Rule.—Raise both numerator and denominator to
that powor.

ExAMPLE.—(3) 3=3 X IX ?=||.
To involve a fraction h to multiply !t by itself. Bui t«

multiply It by itself any number of times, we must multiply
Its numerator by itself, and also its denominator bv itself, thai
auxQber of times [Sec. IV. 89].
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XL. (o
. ) — I «* '1 •

IZ. (^Oj^ ) — 7S5i J*i _,'

1-6. (4;)'= nj^Arj

w- V ) — . HSi i-

'' \ , )
—

,,ftU;)-

7. To raiso a inix.'d uuinbcv to isny power—
^

lluLK.—ileducci it to an i;!ip:-op.'i- lV;icti'ju ^Sec. U
24 j ; and tlkn proceed- as dktt'-ted by tlicj last inh.

KXERCISES. \

11. (3=')^-^'>*-i^"^-*^

1 -

IS. ,-,, „.„.,..

8. Evdutum hor pi-oces3 cxiiclly opposite to mvoTutiorv;

since, by means of it, we find what number, raised to a

given power, wouid- produce a givi'n quantity—the num-

hn- 80 found is termed a rcct. Tlius we " evolve " 25

whbn we take, for instance, its square root ; that is, whtn

we find what number, multiplied by itsulf, will produce

25. Roots, also, are expressed by crporienls—hni^ as th<se

exponents are fractions, the roots are called "• ffadicvot

powers."" Thus 4^ means the square root of 4 ;
4* the

cube root of 4 ; and 4^' the seventh root of the fifth power

of 4. lloot^ arc also expressed by y', called the radicul

sign. When u.?;',dalo:u', it means the square root—thus

^3, is the square root of 3 ; but other roots ai e indicated

by a small figure placed within it--thus ^o ;
which

means the cube root of 5. ^7» (7§), is the cube root

of the square of 7.

9. The fractional exponent, and radical sij^n are some-

times used in conjunction with the vinculum. Thus

4^3^, is the square root of the difference between 4

and 3 ; ^^3+7, or 5+7*, is the cube root of the sum

of 5 and 7.

If). To find the square root of any number—

lluuR—I. Point off the diiits in pahs, by dots
;
put-

tin' one dot over the units' pltnv, and then another dot

over every seuoiju ur^n/ vut-n lO .uu ii^^ • •

the units' place—if there are digits at both sides of tko

docimal points
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IT

ir. Jmcl tlij highest number the square of which
v\-ill not r-xfopd th;j amount, of the hiWi: st poiiod or
hat which ,8 at l!,'; oxti- H.o left -this nnmbor will bo

tlio hrst (hrit in (h > require.] p.fuarc root. Snbtr.-.c^ iti
sq;iaro fVoin (h> hi^h-.t p-i.d.aua to tho v.muiuJ.r,
con-^i 1 >r (1 as hynd;< ds, add (l)o ru xt p ri.)d.

.
^^^- 1^''"^J <lie hijl..)st digit, which bin., mnllinlled

into twice the part of tho root ah-oady found foon.^i-
d.M-ed as so many tens), and into itsc-lf, the .v,m of tho
products will not exceed the sum of the last remainder
and the period add.d to it. Put this di-it in tho root
after the one last found, and subtract the former sim
from the latter.

IV. To the remainder, last obtained, brino- down
another period, and proceed as before. Contin^ue this
process until the exact square root, or a sufficiently
near approximation to it is obtained.

11. Example.—What is the square root of 22420225 1

22420225 (4735, is the required root.

87)642
GOD

943)3302
282'J

9465)47325
47325

22 is the highest period : and 4^ is the highest square which
cJoes not exceed it—we put 4 in the root, and Mihtract 4',
or 10 from 22. IhU leave. G, which, along with 42, tho ncx
period, makes 0'12.

We suh;raet 87 (twice 4 ten8-j-7. the highest dio-it which
we csin now put in the root) x 7 from G-12. 'i his leaves
^3.^ which, along with 02. the next p<u-io.l. makes 33ii2

\v e subtract iM3 (twice 47 tens -1-3. the next digit of the
root) x:> from 331)2. This leaves 473. which, alon- with
-io. the only remain ng p(>nod. makes -^732").

vVe sul)ti-aet IM()5 (twice 473 tens -{-'). th
the root) xo. Thi.s leaves no remaind r.

_
The given numl.fu', therefore, is exactly a squ.niT.: and

Its square root is 4735.
" '

12. Rkason ok I.—We point otf the digits of .lie given
Bquaro m puirH, imd consider tlie number of dots aa iudicutiug

the next digit of
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the number of digits in the root, since neither one nor two

digits in the square CJ.n give more or less than one in the root

;

neitlier tliree nor four digits in the square can give more or

less than two in the root, &c.—which the pupil may easily

ascirtalti by experiment. Tims 1, the smallest single digit,

will give one digit as its square root; and 99, the largest pair

of digits, can give only one—since 81, or the square of 9, is

the greatest square which does not exceed 99-

Pointing off the digits in pairs shows how many should be

brought (.fown successively, to obtain the successive digits of

the root—since it will be necessary to bring down one period

for each new digit ; but more than one will not be required.

Reason of II.—We subtract from the highest period of the

given number tlie highest square which does not exceed it,

and consider the root of this square as the first or highest

digit of the required root; because, if we separate any number

into the parts indicated by its digits (5G3, for instance, into

600, GO, and 3), its square will be found to contain the square

of each of its parts.

Reason of III.—We divide twice the quantity already in

the root (considered as expressing tens of the next denomina-

tion^ into what is left after the preceding subtraction, &c., to

obtain a new digit of the root; because the sq are of any

quantity contains (besides the square of each of its parts)

twice the product of each part multiplied by each of the other

parts Thus if 14 is divided into 1 ten and 4 units, its square

will contain not only 10- and 4 =
, but also twice the product

of 10 and 4.—We subtract the square of the digit last put in

the root, at the same time that we subtract twice the product

obtained on multiplying it by the part of the root which pre-

cedes it. Thus in tlie example which illustrates the rule,

, when we subtract 87 X7, we really subtract 2x40x74-7'^- ,

It will be easily to show, tliat the square of any quantity

contains the squares of the parts, along with twice the pro-

duct of every two parts. Thus
^

22 420-2-2O=4735 ^~4000+700+30-i-5
"

.

•4000^=:1 6000000

64-i0i'J5

2X4000X'00+700^= 6000000
'

2X-iOOOX30+2X700X30+302= 282000

47325

2X4000Xo+'-!X"00X5+2X30X5+-'J«='l'325

Rravon of IV.— Dividing twice the quantity already in

tlie root (considered as expressing tens of the next denomi-

nation) mm lii^ ii^inaiiiie! oi is.i g'"'' " °"
~z

the next digit : because tlie square contains the sum or

twice the products (or, what is the same thing, the product
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4<35, contains 4000=^4-700-4-^0^-1-^-'. ^ a , ^ »4U"ie ot

700 4- twice 4000 v^olLS^^ ^ntn .
'"''^ "''''' *'^^e ^OOOx

tin,e,nortoadd^,pLevsto%hrquaS^:stbtrcU"""' ^* '^

13. When the given square contains decimals—
It any of the periods consist of decimals, the dirritsn the root obtained on bringing down t/.c.se periods tothe remainders will also be decimals. Thus takin^tho

ex..unple just_given^,t altering the decill poinf, we
6hanjiave^2242U2-25=473-5;

^^l2^2'U^oL47.3o.
V^22;^^120_225_=: 4-735

; ^ ^420225 = -4735
; and

jy-U02242C225=-04735,&c.: this is obvious. If ihere
^

an .^^ number of decimal places in the power itmust be made even bjMhe^nddition of a cypheif Using
the same figures, V2242022-5^ 1497-338, &c.

2242022 •
'-,6 (M97 • 838, &c

247124

JD6

289)2820

2601__

2987)211)22

20909

29943)10]350
89829

2994637Tl62T(!0
898389

2994668)25371100
23967844

1418766

*r,i°t?r'^
^^^ *^® y*^?"* P®'^^'^ consists but of a single ditit-and the given number is not a »5srfcct ^-nn-e

'"'S** «Jg«

There must be an even number of' decimal* tjlaeea • Rinna «.

S's;'r«i?elss,"ii''iJ?
"°* win prod^emdr^iS« wi" jquare [Sec. II. 4«]—as xnay be proved by experiment
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KXERCISE3.

15. v'^8;52J=j73
16. y ()i)7H= -2G

17. y.^7^(Jj='J-3022

18. y ^t)r-r=23 3428

19. yjd4061=9J2

20. y5=2- 23607
,

21. J^
5— -707103

22. v'Jry.i81=0-59
2;i .yj;">8i4t=gi88

24. y.i2 ;]ri)l.—3-G9

25. y 33177(3= 57G

14. To extract the square root of a fraction—
Rule.—Having reduced the fraction to its Inwesi

terms, mike the square root of its numerator tlie nume-
rator, and the square root of its d^mominator the deno-

minator of the required root.

Example.—y4=^.

15. Reason of the Rule.—The square root of any quan-
tity must be sucli a umnbcr as, inultiplieil by itself, will pro-

ducd tiiat quantity. Therefore | in tiie square root of ;* ; for

gX i=T' The same might be shown by any otiier example.

liodides. to square a traction, we must 'Multiply its numera-
tor by itself, and its denominator by itself [Gj ; tiierefore, to

take its square root—that is, to bring back both numerator
anl denominator to what they were before—we must take the

square root of each.

16. Or, when the numerator and denominator are

not squares

—

Rule.—Multiply the numerator and dsmminator
together ; th^n make the square root of the product the

numerator of the require I root, and the given danomi-

nator its denominator ; or make the square root of the

product the djnominator of the required root, and the

given numerator its numerator.

EwMPLE.—What is the square root of |? (|)i =3

v^i^2 or y_l-= i •472130 -i.5: •894427.

17. We, in this case, only multiply the nmierator and
ile:ioa;;u.i'::r by Li.o a.i.a.! nambf>r, an I t!i',^!i extraot the squ ;re

root, of each pro.luct. For r= ^ --, or ---—
. Taoretore

4X')\im) yix5
' IT'

or

6 5xV
/4xtU
\5X4/

5x4
4

Q^

n/5xJ'
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1«. Or, hstlj—
IIllk.—Reduce the given fraction to a Jjcinnl

[bcv IV. 63J, aud extract its square root [I3j

2a /22\i_23v5302S")2

\lu/

EXERCIS<IS».

23. /$\h

28. / 3 \ iay
14-9itlJ2J5

~T3

so.
(.^, : -8331)2 31

=•8451512

19. To extract the square root of a mix^d number—
llur.K.- Rddttce it to an improper fraction, and tlijft

proceed as already directed [14, &c.]

EXEaCISEB.

32. y2ii}=7l
33. ^2iVV=5{
34. yl,i,=:si01858

3>. v'lL'^^lG^S
35. ^ 01=2 5238

37. v^l3l«3-6333

21. To fiai the cub^ root of any number
Rule -I. Point oflf ili3 di,nts in threes, by dots—

puUmg th3 fi.-st d.)t over thj units' place.^ and then
procjed.ng botk to the riglit and bft hand, if th^re are
ai^'its at boik silia of the d^cim:il point.

II. Find the highest digit whose cube will not ex-
ceed the highest period, or that which is to the L^ft hand
sidj—this wdl be the highest digit of the required root •

subtract its cube, aud bring down the next period to
the remainder.

III. Find the highest digit, which, being multiplied
by 330 times the square of that part of the root,
already found—being squared p.nd then multiplied by
33 titn^s the part of the root already found—and beinz
multiphad by its own square—the sum of all the pn^
ducts will not excaed the mm of the last remainder and
tno pra)d brou,'ht down to it.—Put thU di^it in the
root after wh.it is already there, and subtract the former
tu'iii from the latter.

IV. To what aow remains, bnn^ down tbo n3xt
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period, and proceed as before. Continue this proccpg
nntil tho rxact cube root, or a sufficiently near approxi-
mation to it, Is obtained.

ExAMPi.K.—Wliat is tlie cube root of 179597009288 ?

J7i)o970ny2S8(.'>(VI2, tho rcqiiircd root.

125

I'OOxiVxO
30x5x0'
G'xO
'KK)X-')0»X4

^-10x50x4'
4'X4
:->oox.'>r)4'x2

•<0x 504x2^
2'X2

5^597
50Glu

3981009

;i790144

1909252^8

190925288

We find (by trial) that 5 is the first, 6 the second, 4 the
thinl, ajvl 2 the hist digit of the root. And tho given
uu'niher is exactly a cube.

21. Kkasov of I.—We point off the digits in threes, for a
reason siniilnr to that which ctuiso'l us to point thom off in
twos, when extracting the square root [12].

Reason o:-' II — E.-ich cube will be founrl to contain tlic
cube of pHch jmrt of it.s cube root.

Reason ok III.—The cube of a nnmher dirirlcci into any
two parts, will be found to contain, bo.$ide3 t])c sum of tlie
cubes of its pjirte, tlio sum of 8 thiics tho product of ?ach
part by t)iu otbor p.-.rt. and 8 timvs tlie product of t^jicb vixrt
by tho squiUH! of the othor p.irt. This will nppcfir fron the
following :—

179597069288
r.oco'=:i2o000ouocao

r.irx.4597069288
?. X 6000'X GGO+8 X5000X o00'--fG00'=x 506 16000000

8981000288
.^X56OO"X4O4-3x560OX4/-f-lU''= 8790141000

S X5040 X 2-f-3-X 5640X 2'-f-2'

190925288

190925288

Hcjie.e, io find tho second digit of the iHiot, we must find ci
trial some number vhich—being multiplied by 3 times the
square of the part of the reot already found—iti square being
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mnltiplicrl by 3 time.-, (lie part (,f the root Mrcadv fcuad-nnflh,y n,uh,plied by the «.,uare of it.elf-the su,,^ of tl e pro

Z,Tu 'T '^'^^•T'.^^'"'^
'•«"""»« -' t''« given nu.nbe ^

'

Instead of conBi'Ienng the prrt of the nfot already found naso many/.«, [IJ] of the denon.ination next followin" as iten
y .H). which would add one cypher to it, and two ?y ors

'
not I •''b.rr'';n^'''/^.

"' «" "»'"iy unitH, and mu t ^ly

• v-n^?.^ ^-' + f ^ ^ X «"+ «^X« i« the «a,„e tl/ng .^
oX.>0^Xb-f-3x50X«'+.J'X^!; since Ave only change tU poll

[Sect 11
35^'*'' ''' •^"^ '"' ^'"^^^ ^««« ^«t alter^the product

t^eiiod'at'l'S"^
«nnec^ssary to bring down more than onepeuod at a tjnie

;
or to add cyphers to the subtraliends

bo treaTed a« \7u~V'"
Portion of the root already found may

22. When there ar.5 decimals in the given cube—

kof :?^ 5- • r"^'^'
''"°'^''* °*' decimals, it is evident

«,n!f K 1
-^

't ^'""r1
°" ^""-^"S down these periodsmust be decimals. Thus ^179597-0692SS=56-42, &cWhen the decimals do not form complete periods the

periods are to be completed by the addition of cyphers.
Example.—What is the cube root of -3 ?

0-300(-GG9, &o.
210

300X6'X6
80X6X6-
6X6'
300X66'X9
80X66X9'
9X9'

•669, &c. And

84000

=71496

12504006

=11922309

581691, &c.
^•3=-669, &c. And -3 is not exactly a cube
It IS necessary, in this case, to add cyphers; since one decimalin the roo will give 3 decimal places in the cube; two dec Sa-laces m the root will give six in the cube, &c. [SeS. IL 48 ]

EXERCISES.

43. 4/45831401 1=.771
88, .^83=8- 207534
89. ^3d=3-8912ll
40. 4/212=a5 -962781

41. y r2§505992=a49e
i2. yi90109376«^7S

44. 4/483 • 7861325^7 '86

45. .y;636056*3-88

40. 3/999«e'.> -996666
47. y-979146e57«.'998
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23. To extract the cube root of a fraction
lluLE.—Having reduced the given fraction to ita

lowest terms, make the cube root of its numerator tho
niunera^or of the required f.actiori, and the cube root
ot Its denominator, the djiiomitmtor.

Example.—^,^3=V=s

21 R-s^^oN or THK Hulk.—TI.e cubo root of nny numbermust bo nucli as tliat, taken tlirco times its a fMctor, it will
produce tlnit^ number. Therefore f is the cube root of j^^',
'•>{* s X ^ X ? = ,4^.—The eunie tiling might be shown by jinv
otiior cxamplei. ° o j ""j-

Besides, to cube a frnction.we must cube both numerator and
tleuoiinnMtor; tliereforo, to take its cube root-thnt, is to reduce
It to what It was beforc-we mtiat take the cube root of both.

25. Or, when the numerator and denominator are
not cubes

—

lluLE.—Multiply the numerator by the square of the
denommator

; and then divide the cube root of the pro-
duct by the given denominator; or divide the given
numerator by the cube root of the product of the given
denommator multiplied by the square of the given
numerator. ®

Example.—What is the cube root of ^ ?

(3)Us/l><r or ^„5-277G32 7=. -753947.
.C^7x3»

This rule depends on a principle already explained riGl
26. Or, lastly—

"'

ra^^i^ir""^'^'^"''^
^^" ^"*^'®^ fraction to a decimal

[030. IV. 63], and extract its cube root [22]

.

48.

49.

60.

8\i 8 -653 197
'-

9(I

\n/ 6 '(304079

/_7\i_7 -661725

VS/ - 8

EXERCISES.

51.

62.

63.

ay-
ay-
ay

•941036

•660307

•472163

27. To find the cube root of a mixed number
Hlmk.—Reduce it to an improper fraction : and then

proceed as already directed [23, &c.]

ExAAiPUE.~-^3J5«=^^»«l-54.
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54. (283JU30G35
55. (7.0^=1 030'J8

5G. (9')i=2 092S

EXKRCISE8.

57. (71^)J=M.v-,:5

58. (32 i^,) 1=3 L)8r

5'J. (5i).^l-75J2

2^. To cxtriict any root wliatovcr

—

Rule.—Wh n tlia injjx of tlij root is soin'3 pvv-.-r
of 2, extract the square root, when it is soiuj pow^r oi" ;3,

extract the cube root of the given nuinbir ho many times,
successively, as that power of 2, or 3 contains unify.

ExAMPLK 1.—The 8th root of G553(]=v ^/x/0^"l53(i=1
Since 8 is the third power of 2, wo are to extract the

square root three times, suceoasively.

ExAMPLF. 2.—134217728 ^=4''V1 342 1 7728=8.
Since 9 is the second power of 3, we are to extract tho

cube root twice, successively.

29. In other cases we may use the foliowin 'r (Ilutton
Mathemat. Diet. vol. i. p. 133).

^

Rule.—FiniJ, by trial, some numbtir which, raised
to the power indicated by the indjx of the given root,
will not be far from tho given number. Thon say'
as one less than the index of tho root, multiplied by the
given number—plus one more than the indix of the root,
multiplied by the assumed number raised to tho power
expressed by the index of tho root : on=! more than the
index of the root, multiplied by tho given number
plus one less than the index of the root, multiplied by
tho assumed number raised to the power indicated by
the index o? the root, :: the assumed root : a still

nearer approximation. Treat the fourth proportional
thus obtained in the same way as the assumed number
was treated, and a still nearer approximation will be
found. Proceed thus until an approximation as near as
desirable is discovered.

EvAMPLE.—What is the 13th root of 923 ?
r.et 2 be the assumed root, an.! the proportion will be
12xp23+14x2'^ : 14x923+12x2'' : : 2 : a nearer

approximation. Substituting this nearer apnroxiniatlcn for

2, in the above proportion, we get another approximation,
which we va&y treat in the same way.
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EXKRCiaeii

11

CO. (0GG98) '==0-7749

CI. (^G'j-l57)n=2-7442

02. (2305)f»=3l585

03. (8742G)'=r)08420

04. (8-905) 1=1308

65. (075420) I i'=UG988

30. To find the squares and cubes, tho square and

cube roott^ of numbers, by means of the table at the end

5f tho treatise

—

This table contains the squires and cubes, the square

and cube roota of all numbers which do not exceed 1000

but it will be found of cunsidcrable utility oven when very

hWh numbers are concerned—provided the pupil bears

in"mind that [12] the square of any number is equal to

the sum of tho squares of its parts (which may be found

by the table) plus twice tho product of each part by tho

sura of all tho others; and that [21] the cube of a

number diviucd into any two parts is equal to the sura

of tho cubes of its parts (which may be found by the

table) plus three times the product of each part multi-

plied by the square (found by means of tho table) of

the other. One or two illustrations will render this

suflBciently clear.

Example 1.—Find the square of 873456.

873450 may be divided into two parts, 873J^thou8and) and

45G (units) . But we find by tho table that 873^=702120 and

456=207930.

Therefore 7G2129000000=h73000'
790170000=873000 Xtwice 4,56

207936=450'

And 702925383950=873456'

Example 2.—Find the cube of 804379. Dividinj? this \nU

864 (thousand) and 379 (units), wefind 864'=644972544

304 =746496, 379 =54439939, and 379 =143641

Therefore 644972544000000000=^864000'

848705952000000=3X 864000"X 37S

372317472000=3^X 864000x STo*

64439939=379'

And 64582168232391193y«^043TO'
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«.! In fin.ling the square ami cubo roots of larger nuinbem,
wu oljtain tlicir three liigliost digits at oiico, if wo look in the
table fur Mio highest cuoe or Hijuaro, the highest period of
wn.eh ^the re(nurod cyphers boiag adiud doj-s not exooed tiie
higiic'.st period uf tlie given number. Tiif) remainder of the
process, also, may ofieu bo greatly abbreviated by meuua of
tlie table.

QUGRTI0N8.

1. What are involution and evolution ? [1].
2. What are a power, indjx, and oxpon'snt.' [1 & 21.
.'{. Wlmt is the lueajjing of sijuaie and cube, of thu

square and cubo roots ? [I and 8).
4. What i-j the dilTjrenee between an integral and a

fraction il indox ? [2 and 8].
5. Ihw is a number raided to any power ? [5].
«j. What \A the rule for finding the sijuaro root r [101.
7. What is the rule for finding the cube root? [2JJ.
8. How is the square or cubo root of a fraction or

of a mixed number found ? [14, &c., 19, 23, &c., 27]

.

9. How is auii root found ? [2i and 29].
10. liow vire the squares and cubes, the square roots

aad cubo roots, of numbers found, by the table > [30].

L00AIITIIIM3.

32. Logarithms are a set of artificial numbers, which
represent the ordinary or natural numbers. Taken
alon^ with what is called the base of the system to
which thoy belong, they are the equals of the corres-
ponding natural numbers, but without it, they are
merely their rcpresentatica. Since the base is un-
chau'veable, it is not written along with tlie logarithm.
The logarithm of any number is that power of the base
which is equal to it. Thus 10^ is equal to 100; 10 is

the base, 2 (the index) is the logrrit/m, and 100 is the
corresponding natural number.—Logarithms, therefore,
are merely the indices which designate certain powers
of some base.

33. Logai-itlims afF)rd peculiar facilities for calcu-
lation. F(fr, 1X9, we shall see presently, the multiplica-
tion of numbers is performed by the addition of their
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logantlimi=i ; one iiumbsr is divided by another if wa
snbt act tin b^aiithin of th'3 divLsai* f.oin that of tli3

diviJ ind ; numbais are involved if we multiply th !ir

l)ri;ithins by thj iiiJ>x of the p opfjssd p:)\v-!i- ; and
ev )K\>J ir" \-\\) diviJj thjir l.)^a ithnis by \\\2 in I 'X of

t',\ ) p op )S3J root.— IJut it is evi hut that a I liti )u an 1

.^iibi acti.in a.e much easi jr than multiplication an 1

i!ivi^i>n, and that multiplication and division (particii-

1 1 ly ',vh:!n tho multipli.'.s and divisors are very small)

iw ' much easier than involution and evolution.

>l. To Urij tho popjiti-'s of loj^aiithms, thiy must bs
oxpon uits of ths sajii;; base—that is, the quantiti !S rais^id

to thoso pow'.jis which thoy indicate must be the SfiDtc.

Tlius I
>'' X 12^ is ninther 10' nor 12'', the former b-ung

too sinill, tho latter too great. If, therefore, we d.;siro

to multiply 10* and 12^ by nr^an.s of Indires^ we must,

liiid .sonio power of 10 which will be equal to 12', or

fiome pow^r of 12 which will be equal to K)*, or finally,

t\v » p iw:»rs of same other number which will be equal

resp'ciivly to I j* and 12^, anJ thm, adJiu'^ these

piwe.s of the same nuujber, we shall have that power
oi' it which will represent the p'oduct of 10* anJ 12'.

This or^plains the n3cessity for a table of loGjaiithms—
we arc obliged to find the powers of some one base which
will be eitiier Ctjual to all possible numbers, or so nearly

ecr.ial that the inaccuracy is not deservins; of notice. The
baye of the ordinary system is 10; but it is clear that

th-ro may be as many different systems of loji'.'thms

as there are different bases, that is, as there are diil'jrout

iiuiiibers.

• J). In the odinary syr-tem—which his b vui calen-

lif'd wiili great care, anl with enormous labour, 1 is

(h ' 1 igi ithm of K) ; 2 that of 100 ; ;^ that of 1 )00, &c.

All since to divide numheis liy m 'ans of tli^-te lo^i-

rijt;i:ii.-- (a-! we sh dl {i:i 1 p.esently), we a e to suSnai-t

t'n 1 ) na ithm op th s divisor from that of th ; di-,'i.i mi !,

is the l.g;^>ithni of !, for lr="'~ 10' - '==10"
;
- I is

10«-' = 10-' ; and
10

10"the I.-viaiithm of -Ijfor •!='='"
10 10'

for the same reason, —2 is the logarithm of 01 ;
- 3

that of -001, &c.
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caleu

36. Tho Io:rarithms of numbars hetwem 1 and in
must bj more than an 1 Isss than 1 ; {hat is, must bo
S)m; djciiuil. Th3 U^i ithuis of nii.nb3!s between 10
fill J 1 )U must b« nrn-o than 1, anil Ijss than 2: that
IS umry tt-ith sa:u3 Jjcimal, &c. ; ani th^ 1 >-.r.i ithms of
n.u:irj..-s bitvvjjn -1 ani -Jl niu.^t b^ - 1 an-r^inii dici-
nul

;
b3tvv..n -01 and -JOl, -2 and soma d-cimal, &c.

llvj clicnnil pa.t of a lo^aithni is akcya pr).sitiv3.

37 A.jtho int3g.al part or c/nraderisUc of a posi-
tivo I.>5aath:n is so easily found-boing [35] one /m
turn th! niimb-r of i?ifegers in its corrcvspondinT num>
bar, an J o[ a n^gativo l);jc..ithm ouy more tkm tha
number of a^pkers prejlmd in its natural number,
It IS uat sot down in tho tubbs. Thus the loTaithm
carrespandin^ to tin di:rits 9872 (that is, its decimal
pait) IS 994405

; hjnce, tho losra.ithm of 9872 is 3
•t»J44 )o

;
that of 987-2 is 2-9944J5 ; that of 9-872 is

0-9.444 Jo
;
that of -9672 is- 1-9944J5 (since there is no

int'ig.M- nor p.-efiX3d cypher)
; of •009872-3-994405,

&c. :—Ihe sanij dirlts, whatever may be their value
have the same dcdmds in their lop ithms

; since it

J3

the intog.-al pa.t, only, which changes. Thus ths
lo,^Lithm of 57664 JOO is 7- 762408 ; that of 57864, is

o/^^.^'« ? ,

*^'''* ^^ -0000057864, is—6-762408.
38. lo hnd the loga;ithm of a given number, by tho

The integral part, or characteristic, of the lof»arithm
may be found at once, from what has been just saidTsrl—
When the number is not greater than 100, it will be

t^uiKl m the column at the top of which is N, and the
aicimil part of its logarithm immediately opposite to Wm the n>xt column to the light hand.

1 }L ^-'^
"m'"H""

^^ Si-S'i^-i'- than 100, and less than

, V^' r **^^ ^^ ^'^^""^ i" t'^3 column ma k;d N.
aiil the decimal pa t of its 1 )garithm opposite to it, iu
th ! olu-nn at the top of which is 0.

If tlie number contains 4 digits, the first three of
tlieuj will be founJ in the column undi'r N, ami th-
t.)urth at th3 top of the page; and then its 'lop ithmm .hi same horizontal line as the th ee fist dirits of
tne given number, aud in the same column as its fouith
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If the number contains more than 4 digits, find the

logarithm of its first four, and also the difference be-

tween that and the logaiithm of the next higher num-

ber, in the table ; multiply this difference by the remain-

ing digits, and cutting off from the product so many

digits as were in the multiplier (but at the same time

addmg unity if the highest cut off is not less than 5), add

it to the logarithm corresponding to the four first digits.

Example 1.—The logarithm of 59 is 1770852 (the charac-

teristic being positive, andoneless than the number o{ integers).

ExAMPJ.E 2.—The logarithm of 338 is 2-528917.

ExAM-LE 3.—The logarithm of -0004587 is -4 0G1529

(the characteristic being negative, and arte mme than the

uumbcr of prefixed cyphers).

Example 4.—The logarithm of 28434 is 4-453838.

For, the difference between 453777 the logarithm of 2843,

the four first digits of the given number, and 453930 the

'logarithm of 2844, the next number, is 153 ;
which, multi-

plied by 4, the remaining digit of the given number, pro-

dciCv,st)12; then cutting oiT one digit from thi; (since we
have multiplied by only one digit) it becomes 61^ which being

added to 453777 (the logaritlim of 2844) makes 453838, and,

with the characteristic, 4453838, the required logarithm.

Example 5.—The logarithm of 873457 is 5-941242.

Fur, the difference between the logarithms of 8734 and

8735 is 50, which, being multiplied by 57, the remaining

digits of the given number, makes 2850 ; from this we cut

o^two digits to the right (since we have multiplied by two

digits), when it becomes 28 ; but as the highest digit cut

off is 5, we add unity, which makes 29. Then 5941213 Ttho

logarithm of 8734) -f29=5-941242, is the required logarithm.

39. Except when the logarithms increase very ra-

piflly—that is, at the commencement of the table—the

differences may be taken from the right hand column

(and opposite the three first digits of the given number)

where the mean differences will be found.

Instead of multiplying the mean difference by the

remaining digits (the fifth, &c., to the right) of the given

number, and cutting off so many places from the product

as are equal to the number of digits in the multiplier,

to obtain the pryporiional part—or what is to be added
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to the logarithm 4»f the first four dibits, we mav takathe proportional part corresponding w ach af the r^!

band side ot ti*e pagx^ which is in the same horisBontaldivision as that in which the first thre.. d^itT thegiven number have been found.
o ^ «i lae

ExAMPi.e.—What is the logarithm of «S97«5 *

Oppo^iti'^to^ 924124.

wKd49 n ' .1^'' ?'"^ horizontal divkion of the pag^

oz ^.-41/h, the luganthia of 83&80G—92412^

The propertional parts set downiw th« J*.ft 1.0-j 1have been calculated bv mikinr ,ti- ?^ ^'^'^ ?^^"™»' '

tions and divisious
n^'^^^ng

;

the necessary multiplica-

41, To find the logarithim of 'a fractlon-
itULE.—JHmd the log;iritbms'.of:both numerator -inHdenominator, and then subtract the fomeTfrom thfiatter; this will give the logarithrn^ofthTquo^^^^^^^^

'^'

w «''7!f
•~^''^'' ^ff *« 1-672098 -.i-746187== - 1-923910

subtracted' er [Sec fV 15 ifuM'^'^^l ^ «*'^^ *« ^«

quotient
^'"'^^- '^- ^^J— 1' t^^e characteristic of the

Tsir, i^i"
^?g'"'i^nra of a mixed number—

nniJ n^ ;.~ f ^"f '\ *^ ''^ improper fraction, and pro-coed as directed by the la«t rule ' ^

. '.". .'">
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43- , To find the number ivlucb oorrcsponds to a giren

k>0ifitba>

—

If tbe logHTithm itself is foundj in tbe table-—

Rule.—Take from the table the number which cor-

responds to it, a^d place tbe decinia) pomt so that there

nii^y be the requisite number of integral, or decimal

places—according to the characteristic [37],

ExAMPLE.~>W1rat mmibor eorrt^smoods to tl»e Ic^arithm
4^14314 ?

We find 21 opposite the natural numbev 163; and look-

ing along the borizontal line, wc find the rest of the logaritbni

under the figure 8 at the top of the pttge; therefore the digits

of the reqmrod number nrp- 16®^. Ikrt aotho charaeteiistic

is 4, there must in it be 5 places of integers. Hence the

required number is 16380.

44. If the given logarithm is not found in tbe table

—

BuLE,—Find that logarithm in tbe table which ib

Beit lower than the |^veo one, and its di^ts will be
the highest digits of tbe required miiBber; find the

differenoe between tbia logariitisffn and * tbe given one,

annei to it a cypher, and then divide it by that differ-

ence in the table, wbjch corresponds to the fear highest

di^ts of the required number—the quotteoft wiR b? the

next digit,; add another cypher, divide again by the

tabular difference, and the quotient will be the next

digit. Continue tbis process as long as necessary.

Example.-^What number corresponds to the logarithm

5-65;4329? ^

^4273,\wbich corresponds with the natural number 451 1,

is the logarithm next loss than the|given ooe ; therefore the

first Towr ^gits ef tbe roquiixd u^ber are 4511. Adding
s cypher to 56, the difference between G54273 and the given
logarithm, it becomes 560, which, being divided by 96, the

tahtjiar difference corresp(H»ding with 4511, gives 5 as cjuo*

tient, and 80 fe remaimierj Therefore, the first five digits

of the required number are 45115., Adding a cypher to 80,

it ;becpmes 800 ; and, dividing this by 96, we <wtain 8 as

the next digit of the rcc|uired number, and 32 as remainder.

Tbe itUerers of the reqmred number (one more than 5, the
caarac{«ri^iic) are, inenjiore, 4i;iXi;o. nre may ootain lae

deciroalsr by continuing the addition of cyphers to tbe re*

Btoiaders, cmd tbe divistoo by 96.

H:l
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,
'*^\

J^^.^i"''^^
»t the same lesult, by Bubtraotmirfrom the differcnu between the given loVriAm aSf

ox'oeed'iV n^.?
the table, the higle«t (wh^h does not

hl^t'A^ /*
*'°'° P'''>Portional parta found at the righthand 8ide of the page and in the same horizontal «-

.e.n with the firat thru dirita of the given numbeJ!!.conhnumg the process by tie addition of cypherr^tU
nothing, or almost nothing, remains. ^ '

Example.—Using the last, 4511 is the natural numbercorresponding to tge logarithm 654273, which diffe?8Tpo^the given logarithm by ^6. The proportion^ partlin^^^^^

4«' rJw u I' J^^ highest of these, contained in 56 is

ttth /h. """/"I °PP^^^« *°' ^d therefore corresLdingwith, the natural number 5: hence 5 i«i !,« r.lt*^r iu*
required digits. 48 subtracted from 56 leaves 8 thllhan
So?^^'^"fK^'^^'

^«<'?"^e«80. which cSL V7 (coTrei?ponding to the natural number 8); therefore 8 is tWSStof the required digits. 77, subtracted from 80 leave? 3-
this, when a cypher is added, becomes 30, &c ThS^hit

'

flnss^r^"'*'
"^ M' '"^"^'^ number; krefoJdtit

451158, the same as those obtained by thi other method.

^•vTn'i/"^
v/''' ^''^'"^ *^^ °"™^^^« corresponding to

i^r fini-°^f'f
are merely the converse of those ^edfor finding the loganthms of given numbers.

Use of Logarithm in Arithmetic.

rithms—*^
multiply numbers, by means of their loga-

RuLE.~Add the logarithms of the factors ; and the

"d^^^^^^^^^^ ^ "^^ '^-'' -^ ^ the

frnm''''tl7
""^ ^"^ K^^'=—This mode of multiplication arises

correct by any other example. ^' ^ P^**^*^

P 2
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47 When the characteristics of the logarithms to bo

added are both positive, it is evident that their sum will

be positive. When they are both negative, their suni

(diminished by what is to be carried from the sum of

the positive [36J decimal parts) will be negative. When

one is negative, and the other positive, subtract the less

from the greater, and prefix to the difference the sign

belonging to the greater—bearing in mmd what has
;

been already said [Sec. II. 15] with reference to the

subtraction of a greater from a less quantity.
^

48 To divide numbers, by means of their logarithms—

lluLE.—Subtract the logarithm of the divisor from

that of the dividend ; and the natural number, corres-

ponding to the result, will be the required quotient.

KxAMPLK.-1134^42==3054(U3 (the log of 11S4)-

1-023249 (the log. of 42) = 1-4313G4, which is found to

coijrespond Avith the natural number, 27. rherefore 1134-.-

42=127.

iX^=*--^g|-^-l-^-'=*X4x|i-^l=iX4, t.,e deviation

for which is 4'. But 2 is equal to the index (logaritlim) of

tlie divideud minus tl.at of the divisor. The rule might, m
the same way, be proved correct by any other example.

49 In subtracting the logarithm of the divisor, if it

is negative, change the sign of its characteristic or inte-

<^ral part, and then proceed as if this were to be added

to the characteristic of the dividend ;
but before making

the characteristic of the divisor positive, subtract what

was borrowed (if any thing), in subtracting its decimal

part For, since the decimal part of a logarithni is

positive, what is borrowed, in order to make it possible

to subtract the decimal part of the logarithm of the

divisor from that of the dividend, must be so much

taken away from what is positive, or added to what is

negative in the remainder.

v've change the sign of the negative oharacteristio, and

then add it; for, adding a positive, is the same as taking

away a negative quantity.
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itvlogaShmll'
' ^"^"*^^^*^ any power, b,„,eans of

the index of the power
; and the natural number cor-responding to the result wiH be the required power.

Example.—Raise 5 to the 5th power

naffr.ir?.i-::ii;^'z iz:iz "x7:;z,t

ir wmcii IS L^] 5 . But 10 is equal to 2, the index riotrnviHim\of tl.e qtiantity, multiplied by 6, that of l.e pK^
J^lV^t' " ''" ^""' ^^^^' ^' ^^'^-^—

'
b^-y otii"

51. It follows from what has been said [471 that when
H negative characteristic is to be multiplied, the product
IB negative

;
and that what is to be carried from the

multiphcation ot the decimal part (always positive) is
to be subtracted from this negative result

rithm-
*"

''''°^'''' ''""^ quantity, by means of its loga-

h.^}}lT'~^f''''^^ -^S
logarithm of the given quantity

b> that number which expresses the root to be taken •

and the natural number corresponding to the result willbe the required root.

Example.—What is the 4th root of 2401
The logarithm of 2401 is 3-380392, which, divided bv 4the number expressing the root, gives -845098, the logarithmof 7. Therefore, the fourth root of 2401 is 7.

o*^^""n

Reason of thk RuLE.-This rule follows,' likewise fromthe nature of indices. Thus the 6th root of 6'»1 such^number «s, raised to the 5th power-that is, taken 5 times asa factor-would produce 1&\ But IgV, taken 5 times as afactor would produce 16>«. The rule might be proved correctequally well, by any other example.
^ coirect,

53. When a negative characteristic is to be divided—
KuLE I.—If the characteristic is exactly divisible bv

the divisor divide in the ordinary way, but make th^
characteristic of the quotient negative.
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II. ^if the negative characteriatio ii not txadly

divisible, add what wUl make it so, both to it and to the

decimal part of the logarithm. Then proceed with the

division.

Example.—Divide the logarithm -4-837564 by 5.

4 wants 1 of being divisible by 5 ; then -4-837564+5=«

Zr5:4:r837564-i-5=sl-367513, the required logarithm.

Reason or I—The quotient multiplied by the divisor must

give the dividend; but [61] a negative quotient multiplied by

a positive divisor will give a negative dividend.
, , . , ,

llKASON OF II.—In example 2, we have merely added +1
Rnri — 1 to the same quantity—which, of course, does not

alter it.

QUESTIONS.

1

.

What arc logarithms ? [32]

.

' 2. How do they facilitate calculation ? [33]

.

'3. Why is a table of logarithms necessary r [34].

4. What is the characteristic of a logarithm; ani?

how is it found ? [37]

.

, . j . xi

5. How ii- the logarithm of a number found, by tin

table.? [38]. . . , . ,

,

6. How are the " differenceSj" given m the table

used f [39]

.

7. What is the use of " -proportional parts .'" [39].

8. How is the logarithm ot a fraction found .? [41].

9. How do we find the logarithm of a mixed num-

ber } [42]

.

10. How is the number corresponding to a given

logarithm found ? [43].

11. How is a number found when its correspondmg

logarithm is not in the table ? [44]

.

12. How are multiplication, division, involution and

evolution effected, by means of loga)ithm8 ? [46, 48^

50, and 52].

13. When negative characterbtics are added, what

is the si^^n of their sum ? [47]

.

14. What is the process for division, when the cha-

racteristic of the divisor is negative f [49]

.

^

15. How is a negative characteristic multiplied.? [51].

16. How is a negat/ve characteristic divided ? [53]
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SECTION X,

PBOGSfitfilON, ke.

1. A progression eonnttfl of ft numb«r of quantities
oicreaskg, or decreasing by ft o«rtain Iftw, and forming
what are tailed continued prcjtor^onals. Wkeo iHat

terms of the series eonstantij inerejuie, tt is said to
fco an flJowMfiTtg-, but when they decroAie (ioorcase to
the left)^ ti descending series.

2. In an equidifferenf or oritAmetical progression, the
quantities increase, or decrease by a common differenee.
Thus 5, 7, 9, 11, ice, is an ascending, and 15, 12, 9, 6,
lie, m a descending arzthmeticcd series or progression.
The common difference in the former is 2, and in tbo
latter 3. A continued proportion may be formed ont
of such a series. Thus

—

5 : 7 :
: 7 t 9 : : 9 : 11, «tc. ; and 15 : 12 : ; 12 : 9 :

:

V : 6, fee. Or we may say 5 : 7 : : 9 : 11 : : fee. : and
15 : 12 : : 9 : 6 : : &c.

3. In a geometrical or equirational progression, the
iiuantitiea increase fey a common ratio or mult^>lier.
Thus 5, 10,20,40, fee. ; and 10000, 1000, 100, 10, fee,
are geometrical series. The common ratio in the former
case is 2, and the quantities increase to the right; im
the latter it is 10, and the quantities increase to the
left. A continued prc^ortioo may be formed oat oC
such a series. Thu€h—

5 : 10 : : 10 : 20 : : 20 : 40, fee. ; and 10000 : 1000 .-

:

1000 : 100 ; : 100 : 10, fee. Or we may say 5 : 10 : : 20 :

49 : : fee. ; and 10000 : 1000 : : 100 : 10 : : fee.

4. The irst and last terms of a progression are Cftlled

Its extrmes, and all the intermediate terms its means,
5. Arithmeticai Progression.—To find the nun of ft

•eaaa of teraM in arithmetical progreinoB—
AUiUE.'=»iJQlisSu|iiJ ifiS BOSJ Ql «£« ggJgiiBii- 9J

the nnmhec 0^ tfnni.
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ExAMPiE.—What is the sum of a series of 10 terms, the

frst being 2, and last 20? Am. 2+20x V=110.
6. Reahon or the Rule.—This rule can be easily proved.

For this purpose, set-down the progression twice over—but

in such a vray as tlrnt the last term ef one shall be under the

first term of the other series.

Then, 244-214-18+154-12+ 9=the snra.
• 9+12+154-184-21-f-24=the sum. And,

adding the eqnals; 88+8^+88+33+38+33=twice ihe sum.

That is, twice the:p«m:of <the series will be equal to the sum

ef as many quantities as tbere are terms in the series—eaeh

of the quantities bejug • equal to the sum of the extremes.

And the sum of the scries itself will be equal te half as muoh,

or to the sura of tb* extremes taken ha// as many times as

there are terms in the series. Th» rule might be proved

correct by any other- exampl^, and, therefore, is general.

-'• ' SXERCISES.

1. One extreme is, S, :flie other 15, and the number

i^f terms ia 7. What is the sum of the series ? Ans. 63.

2. One extrer^e is 5, the other 93, and thp - number

©f terms is 49. What is the sum > Am. 2401.

3. One extreme is 147, the other f , and the number

of terms is 97. What is the sum ^ Ans. 7165-875.

4. One extreme is 4f, the other 143, and the num

ber of terms is 42. What Is the sum ? Ans. 3094-875

7. Given the extremes, fm^ number of terms—ta find

the common difference

—

Rule.—Find tJte difference between the given ex-

' tremes, and divide it ^ by one less than the number of

terms. The quotient HviH be the common difference.

ExAMPi^B.—In an arithmetical series, the extremes are 21

' and 3, and the number of terms is 7. What is the common

difference 1

2rirSju7 1 = 18+0= 3, the required number.

8. Reason or the Ru^e.—The difference between the

greater and lesser exitreme: arises from the. eommon difference

beisg added to the lesser extreme once for every term, ex-

cept thcloweat ; that is, the greater contains the lessor extreme

plus the common differetice taken once less than the number
' of t^s. ' Therefore, if we subtract the lesser from the greater

extreme, the difference obtained will be equal to the common
' difference multinlicd bv one less than the number of terms.

"And if we divid'e the diffei^nce by one less than the uuyibe*

of terms, we will have the cvmmon difference. :.:!.;
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And,

"-"*^^'^-^
EXIvRCISES.

•'

5. The extremes of an arithmetical series are 21
' and 49.7, and the number of torm.s is 41. What is the
common difference ? A'ns. \l-9.

G. The extremea of an arithmetical series are 127|a
and 9{; and the number of terms is 26. W]iat is the
common difference ? Ans. 4 J.

7. l^he extremes of an arithmetical series arc 77|f
and f, and the number of terms is K4. What is the

« common differaneo ? Ans. \^.

9. To find (t7iij number of arithmetical moans between
two giv^en numbers

—

RtjLE.—-Find the common difi'erence [7] ;'and, ac-
cording Jis it.is an ascending or a desPonding seues, add
it to, 0r -Bubjl^act it from the first, to form tho second
term ;_"a(Td it: to, or subtract it from the second, to form
the third; Proceed in the same way with the remain-
ing terms. ^

; ,

We in'ust re^icmbcr that one less than the nutnber of
. terms is one more than the number of means.

EXAMPI.E 1.—Find 4 arithmotical moans between 6 and
'" \' 15

2i. 21^6 = 15. ^jrj=3, the common difForenco. And
the series is—

C, .6+3 . C-f2x3 . fi+3x3 . 6+4x3 . 6+5x3.
OrG .. 9 . 12 . 15 . 18 . 21.

ExAMPijE 2.7-J'iiid 4 arithmetical moans betweon 30 and
\ " ~' . 20

10. 30-10=20. -7-7^=4, the common dlfferehOO. And
the series i

8-

'
' 30

xH

4+1"

20 . 22 . 18 . 14

This rule is evident.

EXERCISES.

10

8. Find 11 arithmetical means between 2 -and 26
Ans. 4,-6, 8,' 10, 12, 14, 16, 18, 20, 22, and 24.

9. .Find 7 arithmetical means between 8 iand 32
Ans. l:r,-14,M7, 20, 23, 20, 29.
la 'Find 5 arithmetical means between 4^, and 134.

j1w5. 6,71, 9, lOi, 12. , .^
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10. Qivea the eztremeSf and th« numb«r of

eo ibd any term of an arithmetical progreision—

Rule.—Find the common difference b^ the laat mle.

and if it \b an aneending aeries, the required term will

be the leaser extreme plus—if a descending series, the

greater extreme minus the common difference multiplied

y one leas than the number of the term.

Example I.—What is the 5th term of a series containing

9 terms, the first being 4, and the last 28 ?

—g—mS, is the common diflforenoe. And 4-f3x5 - 1—

16, is the required term.

Example 2.—What is the 7th term of a Series of 10 terms,

tbo extremes being 20 and 2

1

20 2 "*

—5-»r2, is the common difference. 20— 2)^7-1*^

is the required term.

I 11, Reason or the Rule—In an ascending series the

required term is greater than the giTen lesser extreme to the

amount of all the differences found in it. But the" nnmher of

differeneea it contains is equal only to the number of terms

which preeeiie it—since the common difference is not found m
the Jir#f term.

. , , , ^. ..

In a deflcending series the required term is less than the

giyen greater extreme, to the amount of the differences sub-

tracted from the greater extreme—but one has been subtracted

from it, for each of the terms which precede the required term.

EXERCISES.

11. In an arithmetical progression the extremes are

14 and 86, and the number of terms is 19. What is

the 11th term .? Ans. 54.

12. In an arithmetical series the extremes we 22 and

4, and the number of terms is 7. What is the 4th

term ? Ans. 13.

13. In an arithmetical series 49 and if are the ex-

tremes, and 106 is the number of terms. What is the

94th term ? Ans. 62643.

12. Given the extremes, and common difference— to

find the number of tcrms-^

Rule.—Divide the difference between the ^ven ex-
. L— au . .^^m. JlDT'x.AMAA mnA fha 'mioinu*at bIiui

unity will be the number of terms.
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£xAMPu:.~How manj terns in an arithmetieal series of

wice 3 1
•*'""•• "• * "^ 26, and the oommoo dif^

26-5
""~5 "/. And 7-fImS, i« the number oi terms.

18. RsAsorr or thc RvLC.-^The greater differi fi-om the

^Z •Trfu'^ "•• ""**"?' "' ^^« dilerence. ft," J in 5 thl

It««; u "5 '^* ««°»«»o>» difference is found in all the term*except the lesser extreme. Therefore the difference betweenthe extremee contain, the common difference once less thanwill be expressed by the number of terms.

EXERCISES.

14. In aa arithmetical series, the extremes are 96
and 12, and the common difference ia 6. What is the
number of terms ? Ans. 15.

15. In an arithmetical series, the extremes are 14
and 32, and the common difference is 3. What is the
number of terms ? Ans. 7.

^
16. In an arithmetical series, the common difference

IS f ,
and the extremes are 14| and 11. What is the

number of terms ? Ans. 8.

14. Given the sum of the series, the number of terms,
and one extreme—to find the other
Rule.—Divide twice the sum bv the number of

terms, and take the given extreme from the quotient
The difference will be the required extreme.

ExAMPLE.—One extreme of an arithmetical series is 10
the number of terms is 6, and the sum of the series is 42
Wha-k !s the other extreme 1

2x42
6 — 10=«4, is the required extreme.

15. Rkabokt or the RuLE.~We have seen [6] that 2 X theBum = 8um of the extremes X the number of terma. But if we
divide each of these equal quanUties by the number of terms,we shall have

2 X the snm sum of extremes X the number of terms
the number of terms

2 X the sum
Or

the number of terms

;srx8um of the extremes. And sub-
^
the number of terms

'

—'-
traetiog the same extreme from each of these equals, we shaU
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v.-. 2 Xjthe sum _ ^^^ extreme=the sum of the extremes

- the number of terms
— the same extreme.

twice the sum ^.^^^ ^^^ extreme= the other cx-
^^ the number of terms

treme.

EXERCISES.

'

17 One extreme is 4, the number of terms is 17,

and the sum of the series is 884. What is the other

extreme : Ans. 100.
, ^ , -co

18 One extreme is 3, the number of terms is b3,

and the sum of the series is 252. What is the other

extreme ? Anf;. 5.
, ^ . • o«

19. One extreme is 27, the number of terms is 2b,

and the sum of the series is 1924. What is the other

extreme } Ans. 121.

^ 16. Geometrical Progresslon.-r--(}WGn the
_

extremes

and common ratio—to hud the .sum of the series—

Rule.—Subtract the kisser extveme fiom the product

of the greater and tlio common ratio; and divide the

difference by one less than the coivnion ratio.

ExAMPLE.-ln a geometrical progression, 4 and 312 are

the extremes, and the common ratio is 2. What is the sum

of the series.

-'^^-'^ =620, the required number.

17. Eeason of the Rui.E.-The rule may bo proved by

setting down the series, and rlacing over it (but m ^ reverse

order) the product of each of the terms and the common ratio.

Then

Sum X common raWo= 8 -)- 16 + 32, &c. . + 312 + G24

Sum= 4 + 8+16 + 82, .^:c. . +312 .

And, subtracting the lower from the upper line, we shall have

Sum X common ratio— Sum = bU4 — 4. ur

Conlmoiaratio"-^ X Sum = 624— 4.

And, dividing each of the equal quantities by the comin.m

ratio minus 1

642 (lasttormJXcommon_ratio)~4 '^l'^
'":'^!/'''"l.'

Sum = common ratio -T-

1

Which is the rule.
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EXERCISES.

20 The extremes of a geometrical series arc 512 and
2, and the common ratio is 4
Ans. 682.

What is iho sum :

21. The extremes of a geometrical series are 12 and
What is the sum ?

17o692, and the common ratio is 1

1

Ans. 193260.

orP^^i ^^'"l n^'^'^r^ -^ T'
^"^"^^'^ geometrical series

are ^^ and 0, and j\ is the common ratio. What isthe sum r Ans. }. [Sec. IV. 74.J
Since the series ia iniiuite, the lesser extreme=0.

The extremes of a geometrical series arc -3 and
23.

937-5, and the fommon ratio is 5
Alls. 1171-875

What is the sum ?

18. Given the extremes, and number of terms in a
geometrical s3nes-to fiud the common ratio—
KuLE.-Divide the greater .of the given extremes

by the lesser
;
and take that root of the quotient M^hich

IS mdicated by the number of terms minus 1. This will
be the required number. .

EXAMPLK.--5 and 80 are the extremes of a a-oometrical

80

5 =16. And ^16=2, the required common ratio.

18, the gi-eater-extremo contains the common ratio raSed to apower indicated by 1 less than the number of terms, and multiphed by the lesser extreme. Consequently if, after diviSlby,the lesser extreme, we take that roJt of the quotTenrwS
IS mdicated by one less than the number of term ! we shaobtain the common ratio itself.

^

EXERCISES

24^ The extremes of a geometrical series are 49152ana 3, mid the number of terms is 8. What i.^ th"common lut 10 .' A71S. 4.
- -1.

85. The extremes of a geometrical series are 1 and
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1

i

1582^, and the number of terms is 7. Wb«t is the

oommon ratio ? Ans. 5.

26. The extremes of a geometrical series are

1^1768035 and 5, and the number of terms is 10

What is the common ratio ? Ans. 7.

20. To find any number of geometrical means be

tween two quantities

—

Rule.—Find the oommon ratio (by the last rule
J,

and—according as the series is ascending, or descend-

ing—multiply or divide it into the first term to obtain

the second ; multiply or divide it into the second td

obtain the.third ; and so on with the remaining terms.

We must remember that one Uss than the number

of terms is one mart than the number of means.

ExAMFLK 1.—Find 3 geometrical means between 1 and

81.

^-.a^, the common ratio. And 3, 9, 27, are the re-

quired means.

Example 2.---Find 3 geometrical mians between 1250

and 2.

1250 , 1250 1250 1250 „_ .. ,.
y^»5. And— 53^ 5-3^33^. or 250. 50, 10,

are the required means.

This rule requires co explanation.

EXERCISES.

27. Find 7 geometrical means between 3 and 19683 r

ilTW. 9,27,81,243,729,2187, 6561.

28. Find 8 geometrical means between 4096 and 8 r

Am. 2048, 1024, 512, 256, 128, 64, 32, and 16.

29. Find 7 geometrical means betweeii 14 and

23514624.? Ans. 84, 504, 3024, 18144, 108864,

653184, and 3919104.

21. Given the first and last term, and the number of

terms—to find any term of a geometrical series

—

Rule.—If it be an ascending series, multiply, if a

deseending eerieij divi le the first term,by that power

of the common ratio which is indicated by the numbei

of die term minus 1.
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of^bIoh";h3r^'f**
the 3rd term of a geometrical een^.

The common ratio is 4^^-^^i, Therefore the required
term is 6x3'»54.

ext^emTie^lS *^? 1'^ ^IT ^« "^"^ o^ ^^'^^ theextremes are 524288 and 2, and the number of terms is 10

^

The common ratio^^U. And '^'^2048,
18 the required term.

r.fz 5ss"ix^ i5Slirr^'^H"^i™
eonstjtute the dirisot, ^ ^ ^ "•* '*^'^" ''^«J»

CXEgCISES.

'is?Q;i7r^** ^ *^' ^*^ *f"^ °^ "* «^^«» ^«^«g 3 and5859370 aa extremes, and containing 10 terms ? Ans.

31. Oiven 39366 and 2 as the extremes of a serieshavmg 10 term« What is the 8th term ? Ans. iT
32. Given i959o52 and 7 as the extremes of a serieshaving 8 terms. What is the 6th term > Am. 252
23. Given the extremes and common ratio—to find

the number of terms— .

and one more than the number expressing what powe^
of t mmon ratio is equal to the quotient, wUl be the
required quantity.

* "^ f«o

ExAMPLE.---How many terms in a "series of which theex^emes are 2 and 256, and the common ratio is 2?
-5-«128. But 2^=128. There are, therefore, 8 terms.

sur Kviamou rawo is round as a factor dn the nnn*i.«* «#
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PROGRESSION.

I 1

r i

IS

3

EXKRCISKS.

33 now many terms in a scries of wliicli the first is

78?32 ani the last 12, and the commou rat.o is 9?

^''34'\low many terms in a series of which the ex-

Jn^s'aJconn/on ratio .rre 4, 470.96 an
J

^..7.
3o How many terms m a series of wliicli tne ex

tremes and comnron ratio, are 196608, 6, and 8 ?
Ans. 6

24. Given the common ratio, number of terms, and

nnp extreme—to find the other !.• i . :<?

Rule -If the lesser extreme is given, multiply, if

the ff'e^iter, divide it by the common ratio raised to a

powe? indicated by one less than the number of terms.

FxAMPiF 1 -In a goometrical series, the lesser extrme

ii^TeTumber of t^vms is 5 and Je
conm;^^^^^^^^^ is b,

what is the other extreme ? An,. Sx^ _iu^o^.

FxAMPiE 2-Iu a geometrical series, the greaterextreme
iirXAMiLi^ ^. j-u cv

^f . ,.„,^ ;« 7 and the common ratio is

65G1, the number of terms is (
,
/^^^

^.
J'

\ 'V-'—

9

• what is the other extreme { Ans. (Jobl-^6 -J.

This rule docs not require any explanation.
,

EXERCISES.

36 The comuion ration is 3, the i.umbci' of t".''*^.';'

„r;„„ «t -en is 9 ; what is the otlier .' 4«- 606I.

""37 Tlfcommon r'atio is 4 the -"Ae.; of f- >s

6, and one eKti-eme is 1000 ;
what -s the other

?^
Am.

'"^°°The comn,on ratio is 8, the nun.bcr of terms i«

10 and one extreme fa 402653184 ;
what .s the- other >

it progression, as in m.ny other rales, tl,e application of

algebra to the reasoning would greatly snnplify H.

MISCELLANEOUS EXEIiC.SES IN PROGRESSION.

1 . The clocks in Venice, and some other pla<=<'^stv.KC

the 24 honrs, not beginning aga,n as ours do^ to^J--

n^ ^^st' bo:^^^'isrsh;;pfir the arst ..

ga« ll, andt the Lt « 19,. What did he„ for
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Am^Elt^
*^''' ^"'"^ *° ^""'"^ ^'^ ariUiiaetical series ?

3 A person bought 17 yards of cloth ; for the first

ih^i it
"^^ ^^'"° ^^^^^ ^""^ '"^y sons he had, said

and that he had added one to his family everv fourthyear. How many had he ? Am. 8.
Find the sum of an infinite series, i, i, Ji^, &e.

e
Alls

7.

8.

L
2

"

Of what value is the decimal -463' } ^Itw ii3
What debt can be- discharged in a year by mVnthlv

LYnT^I
" rrf'^'l prolression, ^the LTSbemg £1, and the last ^£2048 ; and what will be thecommon ^rat.o ? Ans. The debt will be ^5^ I'd

9. What will be the price of ahorse sold for 1 far-thmg for the first nail in his shoes, 2 farthings for U esecond, 4 for the tLii-d, &e., allowing 8 nails in eich«hoe ? Ans, i24473924 os. '^d.

^l\ti
°°^^^"*'''^ ^-5^"^^ ^eft'll fion^, to whom he be-

^e^tooT r?r*^"'
^'^"^^^' ^'^ *^- youngest iL

w^ftJ/.U / P'T'r '"° '"" " '^''^^^
'
^"d «o on- Whatwas the eldest son's fortune

; and what was the amountof the nobleman's property? Am. The eldest son re-ceived £59049, and the fiither was worth ^£176099

QUESTIONS.

«erL7[n.
^ """"" ^y ascending and descending

.rJ^^l^*""
'"• ""«"' I"? ™ aritlimetieal and "eome-

Ss^grd 3];'""^ *''^^ '"'^-'^^ ''^ »^ »«k«
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ANNUITIES'

I
I

4. Sho, that a oonUnued ,^port«,n mayte formed

from a series of either kmd r Vi »»d
f];

,

trical series found ? [5 and l^V
common ratio-

7 How is the common diiterence w v

'T'how iTanJ'number of arithmetical or geometrical

mean found ? [10 and 21]. arithmetical

10 How i& the number ot terms ui au^

er geometrical series foun^^ ? [12
^^^^^.^^^ ^, geome-

1

1

How is one extreme ^^..
a^ arii-um

trir^al Bevies found? [l4and24].

ANNUITIES.
« V»<» naid at stateci

25. An annuity is an
f^<""\,^ ^^J, ^ posessUm,

times, yearly, haH-yefy,f-=. ^'^^ enteed upo»

that is, entered upon atieady
^^^ .^^

unmediat«ly ;
or it '\'" ".

^ ^J after sometbmg ha.

„enoe until after some ^rwd o
.^ eomme„ce-

oocurred. An .a™"'^
J. "X«d to definite periods,

„ent and to™'»^l""l ";!,,rf^ or end, or both are

^ingent when its tegmmng, or
,^^^^

uneertain ;
U «.

""f" '^tecom^ due. The fl«««

are retained after^ey have bee
^^^.^^.^ ^„

l^rr^^^^theteLt^^^^^^^^^^^^ ,, ,

to be such as -""^^-'f
^^ f,1 ^ual to what would

the annuity «««f
'-P""?"'*,! „„p^d untU that time,

be due from *l^?,rKo manyV"' ?»'•'*'« 'f'f

'

uents in arrears, and the inwii^s
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ih^^^^"7Tt''^
^^'"^ '"*^'''* ^"° ^" ^'"^^^^ V^yment

; thenthe sun, of the payments and interest due on them, vviUbe the required amount. '

ExAMPLF l.~What will be the amount of £1 per annum
'

unpaid for G years, 5 per cent, simple interest bein^anowe?^'

them*firl*'ro^
preceding payments, with the interest due onthem, form the anthmettcal series£l+£ 05x5. £l+£05x

4 . ._£lx£05 £1. And its sum is £l+£l4.£05x5v
5=^2+£.25x3=£6.75=£6 15., the reqXedlmount!

perS ir «i
/'^''' ^r T"'^ ^"« '^ ^^«"^t t«' at 5per cent, per an. compound interest ?

wilh lll'lnfr *?^ '!r' ^' geometrical
; and the last payi^ent

r, u- r '"*f««V' *^® '^'^^"^ «f ^1 for 18 (19-1)V^r«
whh?t«1nf

^^ the given annuity, the preceding pLS
V ttlirrj,;%r-^ «^ ^1 for?7yearsiS4lie<{

the treXTV""^
fa^

^^' "^^ ^^^ ^J *^« t^^^^ a* the end of

the serTesls-
^'^'' '' ^2-4({662. Then the sum of

£2-40662x 105x60- 60

105— 1 [16]=1832-4, the required amount.
The amount of £1 for 18 years multiplied by 1 05 is thesame as he amount of £1 %r 19, or the a;ivln number ofyears, which is found to be £2 527.' And 1§5- 1 the divi-sor is equal to the amount of £1 for one payment miZ^1
,
that IS, to the interest of £1 for one payment. Hence

the required sum will be ^^^^^^^^^^^=^= £1832-4.

It would evidently be the same thing to consider the

2-52f-l
'^""^ then multiply the result oy 60 Thus

X 60= £1832-4. For an annuity of £60 ought05
to be 60 times as productive as one of only £1

Hence, briefly, to find the amount of any number ofpayments m arrears, and the compound interest due on
iucn)—

-

Subtract ^1 from the amount of £^ for- the dvonnumber of payments, and divide the difFeronce by the

:, «f r *i
"'• F^ymenLj men multiply the quo-

ticnt by the given sum.
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27. Reason of the Rui.k.—Each payment, with its inte-

rest, evidently constitute a separate amount ; anl the sum due

must be the sura of these amounts—which form a decreasing

series, because of the decreasing interest, arising from the

decreasing number of times of payment.
^

When simple interest is allowed, it is evident that what is

flue will be the sum of an arithmetical series, one extreme of

Which is the first payment plus the interest due upon it at the

time of the last, the other the last payment ; and its common

difference the interest on one payment due at the next.

But when compound interest is allowed, what is due will be

the sum of a geometrical series, one extreme of which is the

first payment plus the interest due on it at the last, the other

the last payment; and its common ratio £1 plus its interest

for the interval between two payments. And in each case the

interest due on the first payment at the time of the last will

be the interest due for one less than the number of payments,

since interest is not due on the first until the time of the second

payment.

EXERCISES.

1. What is the amount of £37 per annum unpaid

for 11 years, at 5 per cent, per an. simple interest?

Ans. £508 15s.

2. What is the amount of an annuity of £100, to

continue 5 years at 6 per cent, per an. compound inte-

rest .? Ans. £563 14s. 2ld.

3. What is the amount of an annuity of £356, to

continus 9 years, at 6 per cent, per an. simple interest >

A/is. £3972 19s. 21^/.

4. What i,") the amount of £49 per annum unpaid

for 7 years, 6 per cent, compound interest being allowed .?

Am. £411 5s. n\d.

28. To find the present value of an annuity

—

Rule.—Find (by the last rule) the amount of the

given annuity if not paid up to the time it will cease.

Then ascertain how often this sum contains the amount

of £1 up to the same time, at the interest allowed.

Example.—What is the present worth of an annuity of

£12 per annum, to be paid for 18 years, 5 per cent, com-

pound interest being allowed %

An annuity of £12 unpaid for 18 years would amount to

£28-13238 X 12= £337-58856.
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~2-i0662~=^140 5s. 6d. is the required value

EXERCISES.

being allowed > ITkU^Tt,r''"""'
"'"-'

being allowed
.^ Z.%2sTl\Tlo<7'"''''' '"'"^^'

to be plw 'forfr Porvr;"' "'r
"""^'^ «' ^^2.

being Snowed? Zshli^iTio/'''''^'''''''^
''"^''«'

inp!,-p'fw§l"'"
present value, wl.'en the annuity fa

required t/produf^'Tl '

itT7l';l"
'^ ""> ™"'

poi-petuity. Multiply the ,," ,„"'
bt ,.ff ""T"'

'"

pounds in the given •vnnnifi *i
^ " >»>"i'«i- of

the required pisen" worth
^'"'•' ""^ P™''""' "" bo

Ex«,PM._Whati3thevalueofani„eomeof^77f

;o.-oduee.,we4'-rt^---^^
to the number of timp<i rPO'^ ,'„ V,
^on ,

^ ^^ contained in jEI B„f fd
^20, therefore £20 would nrn.i -^^^.-c^^
ever And 17 times as mJcho? ^n^''?^^ ^^ ^^ for
would produce an annuity^? £17 Lf^^-^?^^' ^^^^h
present value. ^ ^^' ^^r ever, is the required

EXERCISES.
8. A small estate briiK^s ;fi2's r^««

Its Presentworth,alIoS4 n^ / I
^'"'"''"^

'' ^^^*^ ^«

rest ? ^^,. ^62^^
"^^^"S ^ per cent, per annum ir^te-

9. What is tha pre«ant worth of an i«eome of ^£347
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in perpetuity, allowing 6 per cent, interest? Aiu

£5783 65. %d.

10. What is the value of a pcrpet-^n' rjjra'tv of j246,

allowing 5 per cent, interest } Am. t', ^

30. To find the present value of an annuity in rever-

sion

—

Rule.—Find the amount of the annuity as if it were

forborne until it should cease. Then find what sura,

put to interest now, would at that time produce tbc

same amount.

Example.—What is the value of an annuity of j£10 per

annum, to continue for 6, but not to commence for 12 years,

5 per cent, compound interest being allowed ?

An annuity of XIO for 6 years if left unpaid, would be

worth <£G80191 ; and XI would, in 18 years, be worth

£11-68959. Therefore

'

Ti^'8959~^^^ ^*" ^^' *^ *^® required present worth.

EXERCISES.

11. what is the present worth of £75 per annum,

which is not to commence for 10 years, but will con-

tinue 7 years after, at 6 per cent, compound interest .?

Ans. £155 9.?. l^d.

12. The reversion of an annuity of £175 per annum,

to continue 1 1 years, and commence 9 years hence, is to

be sold ; what is its present worth, allowing 6 per cent,

per annum compound interest } Ans. £430 7^. ^d.

13. What is the present worth of a rent of £45 per

annum, to commence in 8, and last for 12 years, 6 per

cent, compound interest, payable half-yearly, being

allowed } Ans. £117 2s. ^d,

31 When the annuity is contingent, its value depends

on the probability of the contingent circumstance, or

circumstances.

A life annuity is equal to its amount multiplied by

the value of an annuity of £1 (found by tables) for the

given age. The tables used for the purpose arc calcu-

lated on principles derived from the doctrine of chances,

observations on the duration of life in dilterent cii'cum-

stances, the rates of coinpouud interest, &c.
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QUESTIONS.
1. What is an annuity ? [25].

34^

cnrtin^MiL"'' T""''^
''' P««««««ion~in reversion-

o uTT ^'^"*"~*"' ^" arreare ? [251

nuftyr[25V'
"'''''*

^* *''' ^''''"' '^''^^ '^ ^" '"

^ 4. How is the amount of any number of Davraent.«i

POSITION.

wWh ^°''!u°'
''^"'^ ^^'° ^^"^ " ^"^« Of false," is a rule

numbers, enab es us to find the true one. By means^
we'cL'wn'nf" l^'rr'^

to certain queSo^ which

Doshion t ir-"".^'" "'""/ proportional to the sup.

f^hl ~^'rJ '"'5^''°^' '"^^^^ t^e number sought Isto hemulHplted or divided by some proposed numberor IS to be mcreased or diminished h/itsdf, or by somegiven mulizpk or part of itself-^nd whe^ the queSn^pntams only one proposition, we use what is^ caS
quanUty found is e2:ac% that which is required. Other!mse-^s for instance, when the r umber sought is to be

"To^ai'not?""',!^'y^^"^ "-^^ nufber whichw not a known multiple, or part of it~or when two

S7 nThe^f\T
'' ^^^^^ '^° ^' banishedrare eo^!

J^rnnmbi^ ^Tl"^!?'
""^T ^^*^ position, assuming

nl """i^'^r^- F the number sought is, dming theprocess indicated by the Question, tn b. ' tnJJiw!/.!
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'33. Single Position.—Rule, Afisumo a number, and

perform with it the operations describod in the question
;

the» Bfty, aH the result obtained is to the number usedy

go is the true or given result to the number required.

ExAMPiK.—What number ia that which, bolnc multipliocl

by 5, by 7, and by D, the sum of the results shall be 231 ?

Let us asBuine 4 m the quantitv sought. 4X"'>-f-4x7-f-

4x0=f84. And 84 : 4 :: 231 : ^~=i=ll, the required

viumbev.

34. Keanow ot THK RuLR.—It is evident that two num-
ber*, ntultipHed or divided by the same, ehould produce pro-

portionate r«»ult».—It is otherwise, however, when the same
luautity w added to, ov Hiibtrncted from them. Thus let tho

given question be changed into tiic following. What number
i.H tliat which being multiplied by 6, by 7. and by i>, the sum
of the products, plu» 8, shall be equal to 2;>y .'

iApnuming 4, the result will bo 92. Then we cannot say

92 (844-8) : 4 :: 239 (231-f8) : 11.

For though 84 : 4 : : 231 : 11, it docs not follow thai

84-f-8 : 4 rr 231-|-8 : 11. Since, while [Sec. V. 29] we may
multiply or divide the first and third terms of a geometrical

proportion by the same number, we cannot, -without destroy-

ing the proportion, add the same number ta, or subtract it

from thera. The (juestion in this latter form belongs to th»

rule of double position.

1. A teacher being asked how many pupils he hai!,

replied, if you add
-J,

i, and ^ of the number together,

the sum will be 18 ; what was their number } Am. 24.

2. What number is it, which, being inereased by i,

^, and \ of itself, shall be 125 < Ans. 60.

3. A gentleman distributed 78 pence among a num-

ber of poor persons, consisting of men, women, and chil-

dren ; to each man he gave 6^., to each woman. Ad.,

and to each child, 2d. ; there were twice as many

women as men, and three times as many children as

women. How many were there of each } Ans. 3 men,

6 women, and 18 children.

4. A person bought a chaise, horse, and harness, for

ig60 ; the horse came, to twice .the price of the harness,

and th« chaiss to twice the price of the horse and har-



fosiriotf.

»r, and
347

«".l for ,1,0 ;.|mL' ^40 ' ""' '""''«' *'3 «'• 8</.
i

^f']'"'^'" T','"'''™'''" "'"tof B's- B', 1, ,, i. .1»' ("»
;
and t ic sum of nil ii, • ' " ''""'o *''»*

«'e .goof each? ™,fl"t«4T ':./'"'•. ^^'«"i»
fi- After paying uwav I of „ ' ' ''^' """^ «'« 14.

t-'xt
: Am. 130 guinea,

^ '' ^'''"" '""l I ««

do it ? yl,t,. In 30 ,i.,J,
' *'>' I" w''"* '"no wiU B

Mi\e\t::7ut'V„Vr„tv "'"" ,:'"' «p' '« "p^^-^
opened, it „,„., outt twoT„„ ^ '

T*"!"
"'1 '""""l «

opened, in tin-oe l,o, ra !„
'

,
' /-""^ "^,?1 «''« "-ird w

.11 the cock., a,.e ^;!UlXrri:^ t"" C'
'^

corn in?hl"':he sfot'l
-''•°

'Ir'"^"""^ ^ ''-''el, of

4, the fourtl, 3 ludth: fifth T T "'T """'' *•"> "'''•'l

wWhitcan boemntieflimwi, J^^ bottom, by
" •>o filled, if bothK?;«eSr:,J-'- ji^e

wi^^

ven'ent^rnlrftnerf^" ^^ ^'""^ 'wo oon-
-pposed by tS7„esro*™X-*^"'«''o Processes
Aolu each with + or LT l-^ .

^^^°^' derived
.'.rcew, @r of ^^/bJ M,^-' f''°'^;"g

as it is an error of
the en-or wlnftelonis olo^otl"""!,' ".""^^^ -'«
are A/7/A .^i„„ _ 7 .

.= ^ ^^^ other
; and. if tlio Prr-or-
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the products by the sum of the errors. In either case

the result will be the number sought, or an approxi-

mation to it.

ExwPLE 1.—If to 4 times the price of my horse ^10 is

added, the sum will be £100. What did it cost ]

Assuming numbers which give two errors of excess-^

First, let 28 be one of them,

Multiply by 4

112
Add 10

7rom 122, the result obtained^

subtract 100, the result required^

and the remainc.er, -f-22, is tin error of excess.

Multiply by 31, the other assumed number

'

and 682 will be the product.

Next, let the assumed number be 31

Multiply by 4

124
Add 10

From 134, the result obtained,

subtitict 100, the result required,

and the remainder, -f34, is an error of excess.

Multiply by 28, the other assumed num.

and 952 will be the product.

From this subtract 082, the product found above,

divide by 12)270

and the required quantity is 22-5=£22 10s.

Difference of error8=»34-22=12, the number by which

vre have divided.

86. Reasox or the RtJLE.-When in example 1, we mul-

tiply 28 and 81 by 4, we multiply the error belongmi to each

by 4. Hence 122 and 184 are. respectively, equal to Ae true

result, plus 4 times, one of the errors. Subtractmg lOO, the

"Se rUult, from each of them, we obtain 22 (4 tunes i xe error

in 28) and 84 (4 times the error in 81).
.

But, as numbers are proportional to their e^t^t^ltiples,

thferror in 28 : the error in 31 : : 22 (a multiple of tiie for-

mer) : 84 (an equimultiple of the latter).

And from the nnture of proportion [Sec. V. /IJ—



[ler case

approxi-

se iClO is

'SS—

•

iber

ained,

uired,

excess.

Lined num.

oducfc.

>und:ibove>

by irhich

1, we mul-
ixu to each
to she true

If lOO, the

SS I \e error

(tm Uiples,

of tiie for>

POSITION.

But^m",^ '" '^K»<='ke .rror In 81 X22. .

And tttl^^:^^:^^^m!^JB^S^l^X22.Aim yo-,-_.tue error in^JTZTiTrTrrr—^—

r

:

—

^^^'
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^Subtracting the upper fromtw: ,
"^"''"'^^"""'ber.

J?i-f^==3/time8 Te em^ tu ^7^^' ''^^^^^ ^ave
81+.4^t:.es the r^^^r^ Z^^t^f^^^ ^^ ^^^^^^^^^^

^ir^e^^'l^^^Zl^^^^^^^ the error in 28=22
times the error in 81Jo that^-'^tu''°f«

'^« «rror in 28-22

quired nu.re;;^T2?SL87-i2''r "TJ^^-^^ *'-«« *b« 'o-
number. And. fSeo V fii^i- -j- ^~"H^ *»nie8 the required
ties by 12. '

^^^- ^- ^^ ^^^^d^°g both the equal quantT-
270 84^22

^12
(22-6)«-3^ti^,3 (^^^^j the required number.

14
4

10

iSS' !?® ''®*"^* obtained,
iw, the result required,

-34, anerrorof rfe/-gc^.

544
364

1«

74, the result obtained,
_AW, the result required,

- 26, an error of defect.
14

Difference of errora '34— 26= 8.

8J180

.n5^26 «C"l?mes''t^'^'*'
"""^'^ '"^^ ''^^^ ^' defect) in U •

»«r rw{airQ<| nnmi>er-«4h« «i.»A»TrT7.- «„— •---" •« •«;^£u
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If we subtract the lower from the upper line, we shall have
644—364=(reraoving the vinculum, and changing the sign

[Sec. II. 16]) 34 times the required number— 26 times the

required number—84 times the error in 16+26 times the error

in 14.

But we found above that 84 times the error in 16=26 times

the error in 14. Therefore~34 times the error in 16, and+26
times the error in 14=0, and may be omitted. We will then

have 544—364=34 times the required number—26 times the

required number ; or 180:=8 times the required number ; and,

dividing both these equal quantities by 8,

180 8
, ^

-g- (225) =o times (once) the required number.

38. Example 3.—Using still the same example, and as-

suming numbers which will give an error of excess, and an

error of defect.

Let them be 15, and 23

—

15 23

4 4

60
10

70, the result obtamed.

100, the result required.

— 30, an error ol defect.

23

690
30

92
10

102, the result obtained.

100, the result required.

-f-2, an error of excess.

15

30

Sum of errors= 30+ 2= 32.

32)720

225 = £22 10s., the required quantity.

In this example 30 ia 4 times the error (of defect) in 15

;

and 2, 4 times the error (of excess) in 23. And, since numbers
are proportioned to the equimultiples,

I'he error in 23 : the error in 16 : : 2 : 30. Therefore

The error in 23x30=the error in 15x2.
But 690=the required number+the error in 23 x80.

And 30=the required number—the error in 16x2.

If we add these two lines together, we shall have 690+30=*
(removing the vinculum) 80 times the required number

+

twice the required number + 30 times the error in 23— twice

the error in 16.

But we found above that SOX^he error in 23=2 X the error

in 15. Therefore SOXthe wror in 23 --2 X the error in 15^=0,
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times the reqniml nutbe; TuPv "
r'"^^^ ^ ^ ;

or 720=32
quantities bj 32

^""^
^'"''^^"S ^acli cf these equal

720 32
-3-^-(22-5)=Ljtimcs (once) the required number.

t^^^AiS'Ziy' '^^'^^"^^^ -^« -« belonging

it cost ? This chan^P hn^Y ^ '^ ^^1"''^ **^ ^^0. What did

Assume G4 anr' 81--
^Gl=8

32
21

53, result obtiiincd.
<J4, result required.

v/«l= 9

4

~36

21

-11
81

891

57, result obtained
81, result required

64

1536
891

The fir.sfc approximation is 496154

divide "riiS;
^''"'

•vM™'' ^y ^-^ '"«' "'«
i then

;: r;t"' The" *ft'^-,?;*''^
nuS-std i; " fno errors Iho quotient will be the correction of thaterror which has been used as multiplier.
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Example.—Taking the same as in the last rule, und ttt

Burning 19 and 25 as the required number.

19
4

76

80 the result obtained.

100 the result required.

C!

14, i3 error of defect.

110 the result obtained.
100 the result required.

-}-10, is error of excess.

The errors are of different kinds ; and their sum is 14-}-

10=24 ; and the difference of the assumed numbers is 25—
rj=5. Therefore

14 one of the errors,

is multiplied by 0, by the difference of the numbers. Then

divide by 24)84

and 3 5 is the correction for 19, the number
which gave an error of 14.

19-j-vtlie error being one of defect, the correction is to be
added) 3-o=22 5=£22 IDs. is the required quantity.

41. Reason of tk^- Rule.—The difference of the results
arising from the use of the different assumed numbers (the
differeiico of the errors) : the difference between the result ob-
tained by using one of the assumed numbers and that obtained
by using tlic true number (one of the errors) : : the difference
between the numbers in the former case »; the difference between
the assumed numbers) : the difference between the numbers
in the latter case ,the difference between tlie true number, and
tliat assumed number which produced the error placed in tiio

third term—that is the correction required by tiiat assumed
number).

It is clear that the difference between the numbers used
produces a proportional difference in tbe results. For tlie

results are different, only bee tuse tlie difference between the
assuned numbers has been multiplied, or divi lei. or both—
iii accorlance with the conditions of the question. Thus, in
the present instance, 2) produces a greater result than 10,
because 6, the difference between 19 and 2.'), has been multi-
plied by 4. For 25xl=iyx4-j-'5x4. And it is tl.is tjx4
wh.cli makes up 24, the rea' dilference of the errors.—Tiie
dilFerence between a negative and positive result being the
sum of the differences between each of them and hd result.
Tiius, if I gain 10*., I am richer to the amount of 21.v. than if
I lose 14.V.

!
/'
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Then

EXERCISES.

13. What number is it which, being multiplied bv 3

oy 8, the quotient will^be 32 ? Ans 84

ceived the followmg answer. Your a^o is now i «f"nne but 5 years ago it was only i. ^Vhat arl the^ages ? yl%5. SO and 20
' "®^

15. A workman was hired for 30 days at 2s 6d forevery day he worked, but with this condition that fZ
At the end of the time he received J^'9 I4c u^ ^'
days did he work ? ^^24 '

^"^ ""^"^

16 Required what number it is from which if 34

trf^^\'j:TsV.'^
""^'"'" ""'' '^'''' "^'^

''

17 A and B go out of a town by the same road Agoes 8 miles each day
; B goes 1 mUe the H'da/

fakeA?' ' '^^^' ^'- ^^^^^ ^i" -^ ovei!:

A. B.
Suppose 5 1

8

40
15

2
3
4
5

5)25 J5
-5
7

35
20

1)75

A.
Suppose 7

8

56
28

-4
5

B.

1

2
3
4
5
6
7

28

20

6 — 4=1

• ^^'o^
g- ntleraan hires two laboun-s- o the one hegivos 9d. each day ; to the other, on th. first day 2,;on the second day, 4d., on the third day, 6d &c' Inbow man, days will they earn an equal su^^ ? Ans in 8

19. What pre those numbers which, when addod
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make 25 ; but when one is halved and the other doubled,
give equal results ? Ans. 20 and 5.

20. 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 ; IJ employs the first day as

many as finish 6 perches, the second as many as finish

9, the third as many as finish 12, &e. In what time
will they have built an equal number of perches ?

Ans. In 12 days.

21. What is that number whose ^, |, and |, multi-

plied together, make 24 ?

Suppose 12

^=3

Product=18
3 41

Suppose 4

4=2
1=1

Product=2
J li

81 result obtained.

24 result required.

S result obtained.

24 result required

-f57
64, the cube of 4.

3ti48, product.

57+21=78
57-21=78.

-21
1728, the cube of 12.

36288 To tbis product
3648 is added.

78)39936 is the sum.

And 512 the quotient.

^512=8, is the required number.

We multiply the alternate error by the cube of the supposed
number, because the errors belong to the 1/4

th part of the cube

of the assumed narabers, and not to the numbers themselves
;

for, in reality, it is the cube of some number that is required
—since, 8 being assumed, according to the question we have

?X^X^^'=24; or 1x83=24.2''4' 64'

What number is it whose i,
4 5 5 J

and A, multi-22. What number is it whose i,
{,

plied together, wiU produce 6998f ? Ans. 36.

23. A said to B, give me one of your shillings, and
I shall have twice as many as you will have left. B
answered, if you give me 1.?., I shall have as many as

you. How many had each ? Ans. A 7, and B 5.
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time

*4. There are two numbers whie-h wl»..n o,n i *
j^ethcr, raakc 30: but the ' . i"'i , J"/ ^"^ *°'

are equal to I 3 ' 7 , ^fJ' P '\.r!
*^'^ «'"«a*er

^5?" Thf^''otiT'"".^'*'
^ '""•^^'•^ •'^"d '^ saddle worth

value treble that of the firs^ WW L T ,^^ ^''

each horse? ^n.. i^30 anlilio " '^'' ^"^"' ^^

•^6. A gentleman finding several beffo-ar^ ot I,;., jgave to each 4d. and had 6^ loft bnfff'^ v. f ^.^°''>

6^. to each, he would have hid '^,^"\'/jJ,,t^^ T""many beggars were there ? yl«, q
"* ^'*"^" ^^^

UUESTIONS.

Aet rllffSf
""^"^ -P-'»» exact „swer by

a What is the rule for single position ? [331
^^4.

What .,e the rules for double positioifF^iaS »ni .

MfSCELLANEOUS EXERCISES.

-1. A father being asked by his son how old h^ «r««.

2. Fmd two numbers, the difference of which is -in

3. Find two numbers whoso sum and orodnrt »«.
equal, neither of (he,„ being 2 = Ans 10 and H
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4. A person being aakcd the hour of the day, anaweredr
It is between 5 and 6, and both the hour and minute
hands are together, llequired what it was ? Ans.

27-fy minutes past 5.

6. What fs the sum of the series |, l, |, &c. ? Am. I.

6. What is th6 sum of the series |, y^, /j, y»^, &o. >

Ans. 11.

7. A person had a salary of £75 a year, and let it

remain unpaid for 17 years. How much had he to

receive at the end of that time, allowing 6 per cent,

per annum compound interest, payable half-yearly?

Ans. £204 17*. lO^d.

8. Divide 20 into two such parts as that, when tha

greater is divided by the less, and the less by the greater,

and the greater (quotient is multiplied by 4, and the less

. by 64,. the products shall be equal > Ans. 4 and 16.

9. Divide 21 into two such parts, as that when the

less is divided by the greater, and the greater by the
IcKS, and the greater quotient is multiplied by 5, and
tl»-* less by 125, the products shall be equal .^ Ans.

3^ and 17|.
] A, B, and C, can finish a piece of work in 10

dayei; B and C will do it in 16 days. In what time will

A do it by himself r ylns. 261 days.

1. A can trench a garden in io days, B in 12, and
C in 14. In what time will it be done by the three if

they work together ? Ans. In S^/t days.

12. What number is it which, divided by 16, will

leave 3 ; but which, divided by 9, will leave 4 ? Ans.
67

13. What number is it which, divided by 7, will

leave 4; but divided by 4, will leave 2 ? Ans. 18.

14. If £100, put to interest at a certain rate, will,

at the end of 3 years, be augmented to £115-7625
(compound interest being allowed), what principal and
interest will be due at the end of the first year .? Aiis.

£105.
15. An elderly person in trade, desirous of a little

respite, proposes to admit a sober, and industrious young
person to a share in the business ; and to encourage
aiin^ he offers, that if his circumstances allow him to
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5, andi

Am.

advance £'100, his subry .sluill be ^£40 a year • that ifhe .s able to advance i200, he .hall ha^A^
; b ft

annual ^'\^ •

*^''"'' f'^^^' ^'' ^^'^^^ receive X70ann ally. In thi. proposal, what was allowed for hisattendance simply ? yl,,^. i^25 a year.
lb. It 6 apples and 7 pears cost 33 ponce and 10apples and S pears 44 pence, what is tli prici of one

SlroVrVe^r: ' ^^•^- ^^^^- '- '^^ P-^^of antp^^

the Innfof tho^'Tl '"f
'''7^''' ''' *^^^ ^^^^ ^^st and 1the Mm of the o her two, the second and J- the sura ofhe other two, the third and x the sum of the oYertwo will make 34 ? Ans. 10, 22, 26

, m}^, ^^\'}'^\ .^,n«niboi-, to wh'icir,'if you add 1, the sum

aud hav,„g «„ld them all at tho rate of five Irodlho

20 A person was desirous of giving 3d. a piece tosome beggars, buffound he had 8./? toolittle
; he there!fore gave each of them 2d., and had then s/remanmg. Kequired the number of beggars ? Ans 11

21. A servant agreed to live with his master for £Syear, and a suit of clothes. J^ut being tu ned outat the end of 7 months, ho received only £2 13. 4^jmd^tlie suit of clothes; what was its ZneY Ans'.

22. There is a number, consisting of two places nf
Inures, which is equal to four tiines tirs^ of hs

oo T^' • r ''^ ^''' ninnber ? Ans. 24

if S;*; fi irt' ''^MV'!'.>^\^';
10 into three such parts, that

4 8 o7 t'4 ^^'''' I^'-'^'-^^^^^-^ ^^'^^1 ^« equal? Ans.

24 Divide the number 90 into four such parts that,

2 ft /k •
1

''
V'.'^'r^?'?

^>' ^' ^'^e '^'^^ond diminished by
2, the third multiplied by 2, and the fourth divided by
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2y the siiin, difference, product, and (|aotiont will bo
cquiii ; Ans. IS, 22, 10, 40.

2"). What fi-actlon m t!i;it, to the numerator of which,
if 1 is added, its value will be l; but if lb'- added to
the denominator, its value will be ]• ? Ans. tV.

2(1 21 gallons were drawn out of a cask of wine,
which had leaked away a third part, and the cask
bein^ then gua;?ed, was found to be half full. How
much did it hold ? Ans. 126 gallons.

27. There is a number, ^ of which, being divided by
6, -I of it by 4, and } of it by 3, each quotient will

be 9 .' Ahs. 108.

2S. Having counted my books, I found that when I
multiplied together ^, i, and } of their number, tho
product was 162000. How many had I ? Ans, 120.

29. Find the sum of the series 1+^+ 1 + }, &c. .^

Ans. 2.

30. A can build a wall in 12 days, by getting 2 days'
assistance from B ; and B can build it in 8 days, by
getting 4 days' assistance from A. In what time will

both together build it ? Ans. In 6f days.

31. A and B can perform a piace of work in 8 days,
when tho days are 12 hours long ; A, by himself, can
do it in 12 days, of l(i hours each. In how many days
of 14 hours long will J3 do it ? Ans. I34,

32. In a mixture of spirits and water, i of the whole
plus 2o gallons was spirits, but i of the whole minus 5
gallons was water. How many gallons were there of
each .' Alls. 8.3 of spirits, and 35 of water.

33. A person passed } of his age in childhood, y'g- of
it in youth, | of it +5 years in matrimony; he had
then a son whom he survived 4 years, and who reached
only i the age of his father. At what age did this per-
son die } Ans. At the ajje of 84.

34. What number is that whose i exceeds its ^ by
72 .? Ans. 540.

35. A vintner has a vessel of wine containino* 500
gallons

; drawing 50 gallons, he then fills up the cask
with water. After doing this five times, how much
wine and how much water are in the cask ? Ans.
295^j9y gallons of wine, and 204 ^f -J-

gallons of water.
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^. A motile- and two tluuglifers workiijir toire flier
^a*. «pin 3 tb ofHax mi one day; the ii.otluT, by herself
jari do It in 2^ .-.lys; and the Hdest daughter in 'J
Jays In what thne can the yuun/r. do it ? Am.
In b^ days.

37. A in< bant loads two vessels, A and B ; intoA he puts loo hogsheads of wine, and into B l^40 hotrs-
leads. The ships, having t, ,.ay toll, A gives 1 hogs-
head, and receives 12*. ; B gives 1 liogshead and 36s
Oesides. At how much was each hogshead valued?
Ans. £4 I2s.

^

38. Three merchants traffic in eomp;niy, and their
stock ,s 6400; the money of A continu 1 in trade 5
months, that of B six months, and that of C nine
months

;
and thoy gained .Jt;375, which tluy divided

equally, \V hat stock did each put in ? Ans A £1671^B JeiSUff
,
and C £93jV.

39. A fountain has 4 cocks, A, B, C, and D, and
under It stands a cistern, which can bo filled bv Am 6
by B in 8, by C in 10, and by Din 12 hours: the
cistern has 4 cocks E, F, G, and 11; and can be
cniptied by E m 6, by F in 5, by G in 4, and by H in
o hours, feuppose the cistern is full of water, and that
1 10 b cocks are all open, in what time will it bo emptied ?

Ans. In 2y2 . hours.
^

40. What is the value of •2'97' ? Ans. ii.
41. What is the value of -5410' ? Ans. Vi
42. What is the value of -0^6923' ? Jhis* -^-

43. There are three fishermen, A, B, and 0, who
have each caught a certain number of fish

; when A's
bsh and B'sare put together, they make 110; whenB s and C s are put together, they make 130 ; and whenAs and C's are put together, they make 120. If the
hsh IS divided equally among them, what will be eachman s share

;
and how many fish did each of them

S ^^L '-.^^^^^ '''''^ ^^^ ^0 f«^ his share
;
A caught

50, B 60, and C 70.
' s

44. There is a golden cup valued at 70 crowns, and
two heaps of crowns. The cup and first heap, are worth
4 times the value of the second heap ; but the cup and
second heap, are worth double the value of the first
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heap. How many cro^Yns are there in each liean ? AmoO in one, and 30 in another.
^^ neap

.
Am

fn t' ^ •®?^''' ""'"^^'' ""^ ^o^^e and foot soldiers areto be fomod over a river
; and tbey a^ree tl pav 91^

foot n? ^^^7^-^'^i^- for seven Lf sold rsTseleli

os/nLlIV ri^''^'"''''r^'^^^^^- ^^ow many

.ad 70o" '°^'"" ^^^-^ *^^^^^ -^ ^-- ^^00 horsed

^
t lu at 12

;
when will they be together again ? Amat o/,- minutes past 1 o'clock.

47. A and 13 are at opposite sides of a wood 135fathoms in compass. They begin to go round if in the

J

ate of
1 fathoms in 2 minutes, and B at tiiat of 17in 3 iwmutes. How iuany rounds will each make beforeono^overtakos the other ^ Ans. A will go ll.'.nAi

«..f
'^•' ?' 'T' ^l'

'*^-"* ^* *^« «ame time, from thes^i^n point, and in the same direction, round' an Tsland
/.3 im es in circumference

; A goes at the rate of 6B at the rate of 10, and C at the rate of 16 miles pei'

aL iJ34%r ^ -'' ^^^^ '^ ^" ^^s-^- 4r^

h
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MATHEMATICAL TABLES.

LOGARITHMS OF NUMBERS FllOM 1 TO- lt),(K)0. WITH

DlFFEHEi\CES AND PROPORTIONAL PARTS.

r

Numbers from 1 to 100.

No. Log. No. Log. No. Log. No. Log. Ko. Log.

1 0-000000 !il 1-3J-2.2U) 4} 1-612784 61 1-785330 81 1-938486

-2 0-.SO 1080 •.>J 1-34-2123 42 1-623249 02 1-792592 82 1-913814

3 0-4771:21 2i 1-.^01728 U l-6.J;)ltJ3 63 1 -790.341 83 1-919078

i 4 0-602060 24 l-MO-.UJ 41 1 -0131.3:1 64 1-806ISO 84 1-924979

5 0-608W0

26

1-397040

1-414973

4,->

40

1-603213 65 1-61-2013 85

86

1-939419

6 0-773151 1-662758 66 1-819544 1-934498

7 e-8<5098 27 1-131364 47 1-672098 67 1 -826075 87 1 989519

8 0-903090 2S i -447153 4f; 1-681241 63 1-832509 88 1-944483

9 < 954243 29 1 -462398 49 1-690196 69 1-838349 89 1-949390

10 1-000000 30

31

1-477121 60 1-698970 70 1-845098 90 1 -96434^1

11 1-041893 1-491362 51 1-707570 71 1-851268 91 1 -969041

I'i 1-079181 32 1-505150 62 1-716003 72 1-857332 92 1-963788

13 1-113943 33 1-618514 63 1-724276 73 1-863323 83 l-9fi8483

14 1-146128 34 1-531479 64 1-732394 74 1 -869232 94 1-973128

16 1-176091 35

36

1-544063 55 1-740363 75 1-875061 95 1-977724

16 1-204120 1-556303 66 1-748188 76 1-880814 96 1-982271

17 1-230449 87 1-568202 i>7 1-756875 77 1-886491 97 1 -988772

18 1-255273 38 1-679784 68 1-763428 78 1-892095 98 1-991326

19 1-278754 39 1-691060 69 1-770862 79 1-897627 99 1-996635

SO 1-801030 40 1-603060 60 1-778151 80 1-903090 too 2-000000
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PPiN

I

100,000000 000434
1 4321 4751
2 86001 9036
3 012837i013a59
4 703a 7451
61031189 031603

0008«lg

6181
9451

001301
6609
9876

6] 6306
7 9384
8033434
9l 7436

6716
S789

033336
7835

7868
032016

6135
030195

4227
^333

013680 014100

1 1 01041 3.03 041787l0421 83
ll 5332 6714
3i 931 St 9606
3 06:i07&053463

60051 7286
06060&I06107S
4458 4833
ai8«

071883
6547

8057
073350

5913

0791S1
08a7ai
6360
9005

093423
6910

1003:2]

3804
7310

U0590

8284
033438
6533

030600
4638
8630

6105
9903

053846
7666

061453
6306
8938

073617
63761

113943
7271

24120574
aa52
7105

5(130334
3539
6721
9879

143015

079543
0631 4>i

6716
000358
3772
7257

100715
4146.

7549
110926

9

143128
9319

2^162388
5336
8362

161368
4353
7317

-J 170262
3186

114377
7603

130903
4178
74'i9r|

130655
3858
7037

140194
3337

083503
7071

090S11
4132
7604

101059
4487
7888

111363

043576
6495

050380
4330
8046

061839
6580
9398

073986
6ftl0

001734
6038

010300
4521
8700

032841
6942

031004
6029
9017

5 6

002166
6466

010724
4940
9116

033253
7350

031408
6430
9-114

003598
6894

011147
5360
9532

023664
7767

031813
6830
9611

8

042969
6885

050766
4Gia
8126

062206
5953
9668

073302
7004

079904 080366 080626
08a503| 3861 4219

74261 7781

7275
05)153
4996
8805

063582
6330

Q70038
3718
7368

003039 003461
7321 7718

011570 011993
57791

9947
034075

8164
033316

6230
040207

043362|n43765

7664
06)538
6378
9185

062958
6699

070407
4085
7731

090963091315
447 J 4320
7951 829S

101-103 101747'

4828
8237

111099

8977
181844
4391
7521

1190332

3125
5900
8657

101397

146433
9527

153594
6640
8684

161667
4650
7613

170555
3478

114611
7934

131231
4504
77.53

130977
4177
7354

140508
3639

17609) 176381
9264

182129
4975
7803

190613
3403
6176
8933

301670

146748
9835

153900
5943
8965

161967
4947
7908

170848
-3769

6169
8565

111934

080987
4576
8136

0&1667
5165)

8644
102091
5510
8903

112270

044148
8053

[051924
5760
9563

063333
7071

070776
4451
8094

114944 115378
8265 8595

131560
4830
8076

131298
4490
7671

140822
3951

176670
9553

183415
5359
6084

190892
3681
6453
»206

301943

147058
150143
3305
6346
»i66

1S2366
5244
8203

171141
4060

131888
6156
8399

131619
4314
7937

141136
4263

[081347

4934
8490

092018
5518
8990

103434
5831

9241
112600

6197
030361
4486
8571

032619
6629

040602

432

044540
8443

003391

8174li2»
012415 424

6016 420
020775 416

48S,u 413
8978

033031
7038

040998

053309 053694 386

081707
5291
8845

092370
5366
9335

102777
6191
£^079

112940

115611
6.126

122316
043]
8732

131939
5133
8303

1114.50

4574

176859
9639

182700
5543
8366

191171
3959
6739
9481

303316

147367
150449
35)0
6049
9567

162564
5541
8497

171434
4351

177248
180126
2985
6835
8647

191451
4337
7005
9765

303488

147676 147930
150756 151063

115943

132544
0806
9040

13£2260

5401
8613

141763]
4335

6142
9943

063709
7443

071145
4816
8457

044933
8830

408
404
400
397

6534

116276
9086

122371
61.11

9368
132.580

5769
8934

142076
5196

082067
6647
9198

092721
6215
9681

103119
6531
9916

U3276

060320 379
4083 376
7816 373

370
366
363

071514
6182
8819

082426
6004
9552

093071
6562

393
390

383

.360

357
356
3.53

349
1000361346
3462
6871

110253
3609

3815
6853
9868

163863
5838
«792

17.726
4641

177536
180413
3270
6108
8938

191730
4514
7381

300039
3761

4130
7154

160168
3161
6134
9086

173019
4933

177825
180699
3556
6i>91

9209
193010
4792
7656

300303
3033

148294
151370
4424
7457

160469
3460
6430
9380

172311
6333

116603
9915

123198
&106
9690

132900
6086
9249

142339
5507

178113
180986
3839
6674
9490

192289
6069
7632

300577
3305

148603
151676
4728
7759

160769
3758
6726
9674

172603
6512

116940
130346
3535
6781

130012
321

P

6403
9564

343
341

336
335

333
330
338
336
323
321

318
316

142702 314
6818

178401
181272
4123
6956
9771

192567
5346
8107

200850
3577

14891]

161932
5032
8061

161068
4056
7022
9968

172895
6802

311

.)09

307
305
303
301
299
297
295
293
291

178689 289
181566 287
4407
7239

190061
2846
6623
8382

301124
3843

286
283
281

279
278
276
274
272
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pp
43<2

42»
424
420
416

2 393
)390
1386
383
379
376
373
370
366
363

360
357
356
352
349
346
343
341

333
335

333
330
328
325
:!23

321

318
316
314
311

309
307
305
303
301

299
297
295
293
291

285
283
281

279
278
276
274
272

N.j

160'204120

1 6826
2' 95151

3 212188

4| 4844
5 7484
6 5220108

204391 204663 204934
70961 7365 7634
9783 210051 210319

212454
I 5109

i

7747
220370
2976
5568
8144

2720
5373
8010

220631
3236
5826
8400

2986
5638
8273

220892
3-196

6084
8657

'1

1205204

I

7904
210586

2362
5902
8536

221153
3755
6342
8913

230449 230704 230960:231215
2996 3250 35041 3757
5528 5781 6033 6285
8046 8297 8548 8799

240549 240799 241048'241297
30381 3286 3a34J 3782
5513 5759 60061 6252
79731 8219 8164| 8709

250420 250664 250908:251 151
23r,3 3096 3338 3580

) 255273
7679

-'2G0071
3 24)1
4

231470
4011
6537
9049

211546
4030
6499
8954

251395
3822

205475
8173

J10353
3518
6160
8793

221414
4015
6600
9170

I'M

255514
7918

2603.10

2388
5054
7406
97-JG

2720741
4339

(

66921

2557551
8158

260548!
2925'

5290^
76411

99a0
>72306
4020
6921

278082
281201

3527
5782
8026

29025

2478
4(J87

USdl
9071

231724
4264
6789
9299

241795
4277
6745
9198

251338
406'1

6

205746
8441

211121
37831

6430
9060

1

221675
42741

6368
9426

8 8 D.

:206016 206286

I

87lOl 89791
:21 1388 il 1654

4049 4314
6694 6957

I

9323 9585
[221936 222196

4533
7116
P082

4792
V372
9938

_l

906556 271

9247 1^9
211921 267

4579 'M6
7221 264
9343 262

222456 261
5051 259
7630

330193
268
256

231979 232234 232488

256477
8d77
1263
3636
5990
8344

270679
3001
5311

7609

4517
7041
9550

212044|242293
4772
7237
9687

47701 6023
7292 7544
9800 240050

4526
699
{)443

261881
4306

2541
5019
7482

-, 9932
252125 252368

45181 4790

256718
9116

'261501

3873
6232

, 8578
'270912

32331

55421

78381

279439
281715

3;)79j

6232
84731

290702
2920
5127
7323
9507

9

301030
3196
5351
74' t6

9630
311754

3867
5970
80()3

320146

HO 322219
4282
6336
8380

301247
3412
5560
7710
9843

311966
4078
6180
8272

320354

30146
3628
5781

7924
310056

2177
4289
6390
8431

320562

301681
334^4

6996
813

310268
2389
4499
6599
8689

320769

279667 279395
231912i282169

42051 4431
64561 6681

8636 I 8920
290925|291I47

3141; 3303

5347 I 5567

7542J 7761
97251 9943

256953
9355

261739
4109
6467
8812

271144
3164
5772
8067

267198
9594

261976
4346
6702
9046

271377
3696
6002
8296

232742 254
6276
7796

240300
3790 «,„
6266[248
7728 246

250176 C4e
2610 24d
5031 243

267439
9833

262214
4582
6937
9279

271609
392
6232
8525

230123
2306
4656
6905
9143

291369
3584
5787
7979

300101

301898
4059
0211
8351

310481
2600
4710
6309
8898

320977

322426
4483
6341

8583
330414'330617

2438 j 2640
44541 46)5
6460| 666'):

SlOOj 8a56l

340444:3 10642

322633,'

4694
6745
87871

330819
2842
4856!

63601

I

88551

340341

322839
4899

j

6950
I 8991
331022
3044
5057
7060

i

9054
341039

302114
4275
6425
65641

310693
2812
4920
7018
9106

321184

280351
2022
4882
7130
9366

29l.:9}.

3804
600
8198

300378

302331
4491
6039
8778

310906
3023
6130
7227
9314

321391

323458
5516
75G3
9601

331630
3649

1

6658
7659
9650

1

34163i

302547
4706
6854
8991

311118
3234
6340
7436
9522

321598

280578
2349
5107
7354
9589

291813
4025
6226
8416

300595

230806
3075
5332
7678
9312

292034
4246
6446
8636

300813

302764
4921
7068
9204

311330
3445
6551
7646
9730

321805

217

323665
5721
7767
9805

!331832

I

3UoO

I

5859

I

7858

I

9849
341830

323371
5926
7972

330008
2034
4051
6059
8058

j

340047
2028

302980
0136(216
7282 216
9417 213

311642 212
3666 211
5760 210
7354 209
9938

322012
208
207

206
306
204
203

324077
6131
8176

330211
2236 202
4253 101
6260
8267

340246
2225

202
201
200
199
198
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pp n. 1
1 1 2 3

1
4 5

1
6 7

343802

8 9 D.
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924279 924331 924383 924434 924486 924538 924589 924641 924693 924744 62
u 1 4796 4348 4899 4951 5003 6054 6106 6157 5-209 5-261 62

10 2 6312 6364 6415 6467 5518 6570 6621 6673 6725 6776 62
lb 3 5828 6879 8931 6982 6034 6085 6137 6188 6-240 6291 81

20 4 6342 6394 6445 6497 6548 6600 0651 6702 67.54 6305 51
20 6857 6903 6959 7011 7062 7114 7165 7216 7263 7319 51
31 6 7370 742-j 7473 7524 7576 7627 - 7673 7730 7781 7832 61
3t) 4 7883 7935 7986 8037 8033 8140 8191 8242 8293 8346 51
41 fi 8396 8447 8498 8549 8601 8652 8703 8764 8805 8357 51
4ti 9

3J0

8908 8959 9010 9061 9112 9163 9216 9266 9317 9368 51

929419 329470 929521 929572 9-29623 929674 9-29725 929776 9298271929379 51
f) 1 9!):>0 9931 930032 930083 930134 930185 930236 930287 930333930339 51
10 2 930 140 930491 0542 0592 0643 0694 0745 0796 08471 0898 61
h) 3 09W 1000 1051 1102 1153 1-201 1254 1305 1 356 1407 61

2'J 4 M)8 1509 1500 1610 1601 1712 1763 1314 1865 1915 51

20 ;*; 19(i(i 2017 2063 2118 2169 2220 -22711 2322 2372 2423 51

31 6 2174 2524 2575 2626 2677 2727 2773! •2329 2879 2930 51
3:; V 2J>8! 3J;)1 idi: 3133i 318:!( 32.141 3235! 33:35 3336 3137 51

41 8 3i:i.| :i)3.i 3;>i.> 363.> 36:H) 3740 3791 3341 3392 3943 51

4(i 9 39931 4;i44 40941 4145 4I!15 4246 4.'96| 4,147 4397 4443 51

50360 93 1498 9345i9!934j99l934600 934rOOK)3175l 934801 1934352 934902 931953
t) 1 5003 6054 5104 6154! 52051 5255 5306 5356 6406 6457 50
10 2 5507 55.'i3 6603 56}8! 570;i 5759 5809 5360 5910 5960 80
Ki 3 bonl 60;) 1 6111 6162J 6il2 6262 6313 G363 6413! 6463 50
20 4 6")14| 6)M 6()I4 6(165; 0715i 6765 6315 6S65 6916 6966 50
2.; 7010 70'Jo 7117 7167i 7217 72f)7 7317 7367 7413 7483 50
^0 6 - 7518 75ti.S 7613 '

7663i 7713 77tri' 7819 7369 7919 7969 50
3j 7 8019' 806:i 8119 816.»: 8219 826;) 83-20 8370 842;) 8170 50
40 8 8520. 8,vru 8j2i(l 8;i?0i 8720 877i' 8320 8376 8920 8970 60
4o 9 9020 90 ro 9120 9170| 9220 9270 9320 9369 9419 9469 50

870'939,-)19i939.)69 939619 934669 939719 9.39769 939319'93936'^ 9S9918 939968 60
f) l;940018|940()6:i 94011c .".•.1163,940213 940267 9403 17 1940.367 940417 940467 50
10 2 0510 0306 0016 006;i 0716 0765 0815 0365 0915 0964 50
15 3 1014 1061 1114 1163' 1213 1263 1313 lini 1412 1462 60
20 4l lull 1561 1611 1660! 1710 i:30 1309 1 1S59 1909 1958 60
25 6 ...108 205yi 210i" 215?, -i-Mi 2^^j6 2300 2355 2405 2455 6U
30 6 2504 2554 2603 2653 2702 2752 2301 •2351 2901 2950 60
So 7 3000 3049 3099 3148 3193 3247 3297 334P 3396 3445 49
40 8 3495 3544 3593 3643 3692 3742 3792 S 3890 3939 49

45 9 S989 4038 4083 4137
1

4136 4236 4285 4-
'

1

,
4384

1
4433 49

'\
iTttr^J^^.g



LOGARITHMS.

9 D.

4290 53
4819 63
5347 63
5875 53
S401 53
89-27 53
7453 53
7978 62 '

srm 52
90J6 52

9549 52
0071 52
0593 52
1114 62
1634 52
2154 52
^074 52
310-: 62
3710 52
4;)28 62

4744 52
'r261 62
5776 62
6^91 61

6805 51
7319 61

7832 51

8345 61
8857 51

9368 51

9S79 51
0389 61
0898 51

1407 61

1915 51

2423 51

2930 51

3137 51

3943 51

4448 51

1963 50
6457 50
5960 60
0463 50
6966 50

375-

h^O 044483i944532
•'*' I 4976 6025

" 5469 5518
6961

6452
6943
7434

, 7924
^ 8413 „,„,
9 8902 8951

949390J949439
9878 9926

950305 950414
0900
1386
1872
2350
2841

1

3325
3803

944581
5074
5567
6059
6551
7041
7532
8022
8511
8999

944631
6124
5616
6108
6600
7090
7681
8070
8560
9048

JOi:

J944680
5173
5665
6167
6649
7140
7630
8119
86091

9097

949488 949536 949585 949634
„.

^9' '^900024.950073 950121

0949
1433
1920
2405
23d:>|

3373:

38561
j -:

: .1 I

^»i7o -jnu ivji

944877
6370
5862
6354
6845
7336
7826
6315
8304
9292

949683 <M^J949780;949a29
9a0170

950219|950267J9503]6|
0803
1289
1775
2260
2741

3228J
3711}

4194}

hid

lino

T;jl'Si«i»-i--;«2.^^^

5168
5610
6120
Oo"0

7080
7559
8C38
8518
8994

)20

9.95i96004i!9600;0^360I3,-:960;^^W'!^"^io.f:i'i'^^^

1374
1818
2322
2795
3263
3741

080
1270
1753
2227
2701
3174
3616

lg"iisi'i^si»srah;«!«ss^^ 964212!

41

463
5108
6578
6048
6517
6986
7464,

7922
j

I
i 1

I I
I

1

""-«t>| 8390 tj43e

- 941 6j 9463
3 98821 9928
4.'Q7():tir;o?o'">«

' 08121

1276i

1740!
2203

9701 i{

0858
1 0904

1322J 1369
1786 1832
2249| 2295

2666 2712 2 758 2804

0672
1137
1601
2064
2527
2989 3035

.1



376 LOaARITHMS.

PI N. 1
{

a 3 4 6
1

« 7 8 9 D.

940 973128 973174 973220 973266 973313 973369:9734061973461 973497 973643 46
fi 1 3590 3636 3682 3728 3774 3820 3866 3913 3959 4005 46
3 i2 4051 4097 4143 4189 4235 4281 4327 4374 4420 4466 46

14 3 4512 4558; 4604 4650 4696 4742 4788 4834 4880 4926 46
la 4 4972 5018 6064 6110 6156 6202 6248 6294 6340 6386 46
23 6 6432 6478 6524 6670 6616 6662 6707 6753 5799 6845 46
28 6 589! 6937 5983 6029 6076 6121 6167 6212 6258 6304 46
32 7 63.50 6396; 6442 6488 6533 €579 6625 6671 6717 6763 46
37 8 6808 6854 6900 6946 6992 7037 7083 7129 7175 7220 46
41 9

9d0

7206 7312 7358 7403 7449 7495 7541 7586 7632 7678 46

977724 977769!977815 977861 977906 977952 977998;978043 9780891978135 46
e 1 8181 8226 8272 8317 8363 8409 8154 8500 8546 8591 40
9 2 8637 86S3 8728 8774 8819 8865 8911 8956 9002 9047 46

\t
3 9093 9138 9184 9230 9275 9321 9306 9412 9157 9503 46

18 4 9548 9594 9639 9635 9730 9776 9821 9867 9912 99.'ih 40
23 6 980003 980049 980094 980140 980186 980231 980276'9S0322 980367!9804iQ 46
•27 6 0458 0503' 0549 0594 0640 0685 0730 0776 0321 0867 46
32 7 0912 0957 1003 1048 1093 1139 1184 1229 1275 1320 45
36 8 1366 1411 1456 1501 1547 1592 16.37 1663 1728 1773 46
41 9

980

1819 1864 1909 1954 2000 2045 2090 2135 2181 2226 45

082271 982316 982362 932407 982452 932497 '932543'932588 0S2633'982676 45
d 1 2723 2769 2814 2859 2904 2949 2994 3040 3085 3130 46
9 2 3175 3220 3265 3310 33.56 3401 3448 3491 3536 3581 46

i^
3 3626 3671 3716 3762 3307 3352 3397 3942 3937 4032 45
4 4077 4122 4167 4212 4257 4302: 4347 4392 4437 4-182 46

23 6 4527 4572 4617 4662 4707 4752 4797 4842 4387 4932 46
27 6 4977 5022 5067 51 12 5157 6202 6247 6292 6337 5382 45
32 7 5)26 6471 5516 5501 6606 56)l' 6696 5741 6786 5830 45
36 8 5^75 6920 5965 6010 •6055 6100; 614-1 6139 6234 6279 45
41 9

970

6324 6369 6413 6453 6503 654«! 6593 t»t337 6682 6727 45

986772 986317 936361 936906 930051 i9S6996 93704o!937085 937130 987175 45
6 1 7219 7261 7309 7353 7393 74431 7483 7532 7577 7622 46
9 2 7666 7711 7756 7300 7845 7390 7934 7979 8024 8068 45
14 3 8113 8157 8202 8247 8291 8336 8331 8426 8470 8514 46
18 4 8559 8604 8648 8693 8737 8732 8320 8871 8916 8960 46
23 5 9005 9049 9094 9133 9183 9227 9272 9316 9361 9406 46
27 6 9450 9494 9539 9583 96231 9072 9717 9761 9806 9350 44
3i 7 9395 9939 9933 990028l990072;990117l99016l|990206 990250 990294 44
36 8 390339 990333 990428 0472 0516 0561 0605 0650 0694 0738 44
41

.030

0733 0327 0371 0916 0960 1004 1049 1093 1137 1182 44

JO 1226 991270 991315 991359 991403 991448 991492I991536 99J580 991626 44
4 1 1669 1713 1753 1302 1846 1890 19351 19791 2023 2067 44
9 2 2111 2156 2200 2244 2283 2333 2377 2421 2465 2509 44

13 3 2554 2593 2642 2636 2730 2774 2319 2363 2907 2951 44
18 4 2995 3039 3083 3127 3172 3216 3260 3304 3343 3392 44
2-J 5 3430 3480 3524 3568 3613 3657 3701 3746 3789 3333 44
2t 6 3tl77 8921 3965 4009 4053 4097 4141 4185 4229 4273 44
31 7 4317 4361 4405 4449 4493 4537 4531 4625 4669 4713 44
36 8 4757 4801 4S45 4389 4933 4977 5021 6065 51 OS 5152 44
40

.190

5196 5240 5284 6328 6372 5416 5460 1 6.504 664? 5591 44

^95635 995679 995723 995767 99581 1 |995354'995S93i995942;9959SD 996030 44
4 1 6074 6117 6161 6205 6249 6293 6337 63301 6121 6463 44
9 2 6512 6555 6599 6643 6687 C-31 6774 6318 63a2 6906 44
13 3 6949 6993 7037 7080 7124 • i3 7212 72 !5 7299 7343 41
L- 4 7336 743(1 74/4 7517 7561 7 j05 7643 7692 7736 7779 44
2'^ - ?3J:5 7S«7 79 1(! 7954 709.'i: soil 8m> 8129 3i7^ 8216 -i i

26 a 8259: 8303 8347 8390! 8434 8477 8.521 8564 3608 8652 44
:ti ~i 86951 873!) 8732 8326' 8869 8913 8956 9000 yo43 9037 44
3. H 9)31| 9174| 9218 9261 9305 9348 9392 9435 9479 0522 44
40 S 0.-.6.>i 9609 9652

j

9696 9739. 9783; 9326 9370 9913 9957 r.i

'



9 D.

73543 46
400o 46
4466 46
4926 46
5386 46
6846 46
6304 46
6763 46
7220 46
7678 46

46(8135
809

1

46
P047 46
9503 46
9958 46
50412 45
0867 45
1320 45
1773 43
2226 45

J2678 45
3130 45
3581 45
4032 45
4^182 45
4932 45
5382 43
5830 45
6279 45
6727 43

43)7175

7622 45
8068 45
8514 43
8960 45
9408 43
9350 44
)0294 44
0738 44
1182 44

>1626 44
2067 44
2509 44
2951 44
3392 44
3833 44
4273 44
4713 44
5102 44
6-)91 44

6030 44
6468 44
6906 44
7343 41
7779 44
8216 -1

1

8602 44
9087 44
9.)22 44
9957 43

II »*

tSo. SuHmt.!
1 ^-^

I

Jilti

225
256
289
324!

j««i;

400;

4411

484
629
376
625
6761

7^9
784
841
900
9«t|

1<»4!

1089
1136
1323
1296
1369
1444
1521
1600
H81
17641

1349
1936
2025|
2116
2209
2304
2401
2506
2601

;

2704
2809
2916
3025
3136
3249

581 3364
sol 34.'^l

6D{ 3666
61 3721
62l 3614
63 I 3969

A 1 ABLE OP StiUAKtS, cOUkS, AND ROOTS. ^ff

Calie. Sq. Root, 'cube Uoftt

I

8
97

135
216
343
612
729
1900
1331
1728
2197
3744
3»75
4096
49'«
6832
6859
8000
9261
10648
liil67

13324
15625
17676
19683
21953
34289
27060
39791
33768
33937
39804
42876
46636
30653
64872
39319
64000
68921
74088
7»5n7
831b4
91133
07336
108833
110393
117649
135000
192651
140608
148S77
157464
166875
175616
185103
195113
90S379

i

00000001
41421361
7330508 1

0000000 1

38606601

1

No. i^u«re Cub*. Sq. R<MK.

44948971
64673131
8284271 Is

3-00000003
8 1622777|2
3'31662482
3-4641016 3

«-<»055518J2
8-74163742
3- 87-29838 2
4-ooooo«o;3
4-1381066 2'

4-34204072'
4- 3688989.2 •

447813602-
4-68a5757 2-

4-6904158'2-

4
4
6
6
6

6
3
3'

6'

6>

6'

6-

6-

79683152
8989795'-'5l_

0000000!2
•0990195 2
•19«1524'3

•29160-26'3

3851648'3

4772-256 3
o677644'3
6363542 8

do

.

7445626
8309319
9160793

6 '0000000
6 '0327626
6 1644140
6-3449980
6 '3-243558

6-4031342
6' 4807407
6-3674385
6-6882496
6-7082089
6-7823360
6 '8566546

216000
226981
23J8-28

250047

9282032
-0000000
•0710678
-1414284
2111026
•2801099
•3484692
41S1985
4833148
5'':^8344

7-7459667
7-8102497
7-8740079
7 -9372.139

-oooooe
•369921
443-230
•587401
•709976
•817131
•913981

000000
080084
134433
•238980
339438
-351836
-410143
-466212
-619842]

•671382
-620741
• 663402
•714418
•7539-24

802039
843867
834499
924018
962496
ooeoQO
036539
072317
107282
•141331
-174802
-207534
'239612
-271066
-301927
•3322'22

361975
891211
•419952

448217
476027
5038.48

330343
336393
•588048
•608326

634341
659306
684031
708430
732511
756236
779763
803953
325862

3
8
3
3
8
3
3-

3-

3-

3

3
3-848501 120
3-870877 121

122

I

134
1-25

1-26

914367
938497
957892
979057

64
65
66
67

68
69
70
71

73
74
75
76
77
78j

79
80
81

83
83
84
85
86
8

88
8.-,

90
91
9-.'

93
94

95
96

97|

93!

99
100
101

102
103
104
105
106

107

108
109
110
111

112

118
114

113

116
117

US
119

4096
4333
4856
4489
4624
4761
4900
6041
6184
6339
6476
6633
6776
6929
6084
6-241

6400
6561
67-24

6889
70561

7223
7396
7669
7744
7921
8100
82S1
8464
364!»

8»36i

9025
9216
9409
96041

9301
10000
10-201

10404
10609
10316
110-25

11286
1144»
11664
11881
i2100
K'321
12544
12769
12996
13-223

13456
13689
139-24

1461
14400
14641
14334
13139
15376
1382J
15875

'262144

374625
387496

8007M
814433
338309
848000
S57911
878248
889017
403234
421875
488976
456588
474352
493039
etfiOOO

6^81441

671787
592704
6141-23

636056
658303
681472
704969
749000
75357!
778633
804357
830381
857376
834786
9<2678
911192
970S99
1000000
1030301

106130S
109272?
11-24364

11 57626
1191016
1»3S«48
1330712
13930-29

1331000
1867631
1404928
1442897
1481544
1530875
1660896
1601613
1643033
1685169
1723000
1771561

8-0000000
8-06-23577
8- 124083 II

8- 1853533
8 -'24621 13
8-3066239
8-8666093
8M261498
8'433'2314
8'5440037
8-60-23253

1
i-iib( K<Mt

4 000000
40207S6
1-041340

061548
081656
!0I6«6
121283
1408181

i- 160168
179339

1-198336
8-6603540 4-317163
8'7I77979 4"2368-24

1-3343218'7749644
8^8817609
8-8831944
8^944-2719 4-308870;
9 0O0OO0O
9-0553351
9-1104386
9-1651514
9-2195415
9-2736185
«^-3273791

1-373659
4-290841

1-326749
4 344431
1-36-2071

4-379519
4-396330
4-414005
4-481047

9-3308315|4-41796«
9' 433931 1 14^ 464745
9-434i»«30l4^4iil405
9- 53939-20

9-5916830
9 61.16503
9-6958597
9-7467943
9-7979>90
9^3438573
9'- 3991949
9-9498744

10- 0000009
10049876^
10-0995049

497941
614357
530653
640336
662903
378J57

1 691701
4'610436
1'62606-;
4' 641389
4-657010

4-6733i»
10-1433916 4-637648
10- 1980390I4' 703669
10'346.>)508 4 717694

733624
747459

10^3956301 4
10-3440804 4-747459

j

10-89-23043 4- 702-201
10'4403065 4-776336
10-4830335 4-791420
10'6S36583 4-803896
10-5380053 4-820'284
10-6301453 4-834588
10-6770783|4-843308
10 -7-238033I4- 862944
10 •7703-296 4-876999
10 8166588 4890973
1 0' 8627806 4 90436.'4

10'90871«i:4-913635
10-9544313 4'9.<>-2424

1

1-0600000 4 '946083

1860367
1906624
:S')8135

3000876

1815343^11 0453610 4-»>967j
II -0905363 4>973I9U
11-1833237 4-936031
It- 18033^9 6-000000
ll"2-i4972<i-0132;»j

''3'ti%i.
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378 S«tUARKSj CUKKS, AND liOOtS.

No. I fki.iare. c.No. I .S,,. Itout. jcibe Hoot

!•«;

i«

lai;

»:w!

I4<>'

Hi'
iU'

..JH

! loi:

i.>4i

liiil

:di

lt>-J

uii;

M-
16))!

it>;!

' Ui&

m
173;

U4i
I7d;

I7«

1771

I78i

179

ick)

I6i'

iHi,

1831

184

18J
ItM

137

18d

I §9

[ 1H139
l«J3-iJ

JtliMI

itjyoo

I7l»i

174.>l

i;Srt5>i

179jtfj

lsj:2.-)l

l.-ii9tit

1 fJ6^i

19041'

lii-l-il

l>»tiCtO,

1M.SI;

•JilllJ

a I II J.)

waiijij

•J34(>:».

:J4i(2.>i

i'4.j;W

•ji.>nv

a7ii6
•i;.)ut5!

2iriH9'

'.'.•«ti0|

•JWlli
29i-.rt4:

:i9Ji9i

30:i7li

30976,
31329
316841

32041
3i400
32761

331J4:

33489J
33;iid6i

34596;
34959
35344
3572)

a04il3s:) 1

1

'2l»97l..2,||

:2l4Siidy;||

*M9iO(i(Ml

'221-(<Wi'U
•J29;l96.-,i 1

1

•23)'2a3<Ul

:?406l04
a4H037j
•251uJ..6

::i.)7l:v>;)

att2a(l72

'2(V^.>619|ll

:J7410O0ill

•M);{22rii
•i86:l iss; 1

1

2921207. 11

•2;>.+">9,-;4!l.!

aolHiy.^jlJ

Uli6">2ail2

;j-.'4179,;;iv!

;'.;5079i:»ii-2

:(;i(j00oii2

3U2!'..)l!l2

a.)lKSi)'<}l2

3}S|.-,77'i.2

\[

•W>22(>4;i2
a72»:^;.:,.iii

;!r9'iiit)jij

»94J»liJi-.'

4019679 l-j

4iJil60U0:i2

41732^1 12
420l.r2S:i-i

4;i307J7il2
4410944i|2
'U:)2l2ai|2

•t'742i>6.il'2

4f5 i/lti;*! 1-2

4;41«(fcjiii

4326.^n«;i3

4U13000il3
ii00Wli;i3
.'>«S-i44t>jl3

5177717113
O26:>024l|3

o3-)9373ll3
o4")l776 13
5.J4a233;13

o63975>2;i3

5730339|l3
&832000,13'

69-i974l[13'

6a28a6"8,13'

C12a»87 13-

ti2i»504|13-

633162013-
613t8i>613
6o39io3 13.

664467:>'l3

675U69'l3

•2W4277 •>

31870*)!)
•3:.7al67i5

•«017543'.i
Jivvj.n .>

•4.-(i)l2.")3'5

•.):)2i62«j.-)

••")7")83ti9'5'

•«il39.»00|o'

•S^)19»;j>»'r)'

• 7046999 .)
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380 SQUAUES, CUBKS, AND ROOTS.

No. Square.

879 143G41
380 144400
3611145161
38-i! 145924
?e3' 1461)89

384 147456
385;148i-25

386'l489»6
387
388
389
390
391
39-3

393
394
396
396
397
398
399
400
401

402

40^
404
405
406
407
408
409
410
411

412
413
414
415
416
417
418
419
420
4-21

422
423
424
425
421)

427
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429
430
431

432
433
434
435
436
437
438
139

440
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149;69
150544
151321
152100
152381
153661
154449
155236
,156025
156816
15; 009
158404
159201
160000
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161604
162409
163216
1C4025
164836
165649
166464
167281
168100
168921
169744
170569
171396
172225
173066'

173839
174724
175561
176400
177241
178084
178929
179776
180625
lol4/G
182329
183184
184041
184900
185761
186624
187489
138356!

189225J
190096
190969
191844!

iU'2i-2i\

193600
104481

Cube. Sq. Root,

644^9939 19
54872000 19
55306341 19
55742968 19
56181887
66623104
67066625
57512456
67960603
68411072
58863869
59319000
69776471
60236288
60698467
61162984
61629875
62099136
62570773
63044792
63521199
64000000
64431201
04961803
65450827
65939264
66430125
66923416
67419143
67917312
63417929
68921000
69426531
69934528
70444997
70957944
71473375
71991296
72511713
73034632
73560059
74088000
74618461
75161448
75686967
76225024
7676562520
77308776 20
778544S3
78402752
73953589
79507000
80062991
9062166320
8H82737i20
81746504120
8-23l2375!20

82881856120
83453453'20
84027672'20

84604519|20
65184fl'00;20

8576612i'21
I

4679223
4935887
6192213
6448203
•5703858

6959179
6214169
6468827
6723166
6977156
7230829
7484177
7737199
7989899
8242276
8494332
8746069
8997487
9248583
9499373
9749844
0000000
0249844
0499377
0748599
0997512
1216116
1494417
•1742410
1990099
2237484
2484567
2731349
2977831
•3224014
3469899
3715483
•3960781

•4206779
•4450483
•4694895
4939015
•5)82845
6426336
•5669633
5912603
•6185231

•6397674
•6639783
•6881609
•7123152

7364414
7605395
7346097
808a5'20

8326667
8566536
8806130
9045450
9284495
9523268:

9761770

Cube llont

0000000

236797
243156
2495W
255841
262167
268482
274786
281079
28736^2

293633
299894
306143
312383
318G11
324829
331037
337234
343420
349597
355762
361918
363003
374198
38032
386437
392542
S98636
404720
410795
416859
422914
428959
434994
441019
447034
453040
459036
465022
470999
476966
482924
488872
494311
500741
506661
512571
618473
524365
630248
536121
541986
547842
653683
659626
565355
571174
576935
682786
638579
59436^
6^00133

605906
611662

I

No. Square

442 196364
443 196-249

444 197136
446 198025
446 198916
447 199809
448;200704
449-201601

1;)0:202500
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10 1-60471 l-87-i9H 2-182d( 2 - 64036 41 3-36990 4-99300' 7-39199 10-90-280

17 l-6Ji86 1-94790 2 ••2920-2 2-09277 42 3-40070 6-l9278| 7-70169 11-66703

H l-7(fi43 3-0-2.")8.i 2-400.i2 2-86431 43 3-80162 5-40049 8-14907 12 •2601.

1» i-7.)3.^l •2-108^6 2-6-2096 3-02600 41 3-07146 6-01061 8-6571.) !2-93648

30 1-80011 '2-1911-2 2-06330 3-20713 46 3-78100 ft-8lll8 8-98601 13-70101

Ui 1-StiO-ifl •2 --37877 2-78690 3 39960 40 3-89601 0-07482 9 -431-20 14-69919

1
ai 1-91010 '2-3099-2 U-9-2&-26 3-003.4 47 4-01190 0-31782 9-90697 16-40)92

< 33 1-07369 •2 -40 17-2 2 07 162 3-81976 48 4-132-26 0-670.3|10-401-27 10-39387

'ii -i-03i79 2-60330 3-2-2610 4-01893 49 4-26022 0-8333. 10-92133 17-37760

ad J 09370 2-00684 3-38036 4-'29187 60 4-38391 7 - 10008 11-40740 18-4201d

TABLE OF THE AMOUNTS OF AN ANNUITY OF £1.

3 prt oent

16

4 i»rcnil 6 p«r cent

00000
03000
09090
18303
30913
40341
60240

8-89234
10-16911

11-46388
12-30779
14-19-203

15-61779

17 06032
18 -69891
20-16083
21-76169
23-41443
25- 11087

28-67048
30-63078
32-45238

34/i2ft«J;

00000
04000
12100
•24646

41032
03297
89829
21423
58^279

00011
48036
02680
02034
29101
0'2369

82463'23
-09751 |-2o

64541 -28

671^3 30

00000
06000
15260
31012
52663
80191
14'201

54911

02056
57789
20679
91713
71-298

69863
57836
66749
-84037

13-233

•53900

6 prr etiil
Ko of
Pay.

I

3 P<r o-Kt

inriiiR
1

719-26

43047
-50'J00

96950 35-
247»7;38-
61789;41-

08260.44-

00000
06000
18300
37402
63709
97632

8-39384
9-89747
11-49131
13-18079
14-97104
16-86994
18-88214
21-01006
23 "27597

-25-07253

-28-21233

30-90666
33-75999
36 '7365?
39-99-373

43-392-291

46-99AS
50-8155

93-55304
40-70963
42-930M
46-21835
47-67541
60-00203

82 J.,a2 60276
65-07734
67-73018
60-40-208
03 --27694

66-174-22

69-13946
72-234-23

75-40126
78-60330
82 •0-23-20

85-48389 110
89-04841 113

i4

85
36
37
38
39
40
41

42
43
44
45
46
47
4a
49

^ per c«lil

44-

47-

49-

52-

60-

59-

62
60
69
73
77
81

85
90
96
99
104

96 -601461126
100' 390501 132

i04-4a«!Mll3i)

31174
08421
96758
90029
08494
32833
70147
20953
86791
062-22

69331
70226
97034
40915
02561
82654
81960
01238
•41283

•87067
94539
26321

-**'-*^ySW**''^

5 p«r cent

61 11346
54-66913
58-40268
62-3-2'27l

60-43885
70-70079
76 "298-29

80-00377
35-00096
90- 3-2031

93 -83632
101-6-2314

107-70964
114-09502
1-20-79977

1-27-83970

136-23176
142-99334
181-14300

108-68616
178-11942
168-0-2539

6 |jtr cent

59- 15633
63-70876
63 -62811
73-63960
79-05819
84 •80163
90- 88978

34316
18375
43478
1-2087

1-27-263(2

136-904-20

146-06840
154-76196
166-04763
176-96054

1^7^60708
i9»;,7a803

07
104
111

119
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TA.-JLIi OF THK: PliagKNT VALUliS OK AN ANNUITY OF JEI,

3 (ler ceiil

4-i>i

97087
9(347

1710
0:9: 1

5-4l7iJ
6-23028
7- 0198.4

7-78611
8-iJ3020

9--2d-2lJi

!)- !>J 100

lO-SS-iyi),

ir-i9ti;l7j

11-937941

i-i-j»<iiioi

13 18c>l.ii

13-753ftl!

l4-3-i3ai)

l4-d774b
ld-4Ii>0;i

15-9:Js;:«

16-143ai
ltf-93u.51

17-4131;)

4)K:rctDt filler cent

0-&6134
I'^SdUl.'f'

2-77.>'^

3-ai99;*

4-4dlH;>

6-.2i.>ii

e-0OJ0i»

e V3:i74

S-110d9
9 -76008
9-38;>07

9-OdJtti)

ll'n;i49
il-C.>23!)ilO

li-lO.-)67:il

12-«.i})40!ll

13-13394lli
13-o!)03-JiU

U-0-J016i|i
14-4jI11Ii3
14-8.j«d4il3

U-24.'J9()il3

lJ-6iJ«>d!u

6 9cr c«ul
iN'o. olj

J<er cent

9aW^
85941

- 70320
046:;.

•32948
•07569

•7tf637

46321
•10782

•721/3

30641
sa32.j

39357
833J

!

379o-j

83777
27400
68908
08532! 11

16-221 In
821 11! 11

iesooiu
488>7l|2

7986112
09394' 12

943 to

-67301
-460 10

•21-23a

91732
58-238

•209Ty
80 1 0!)

^6009
S8687
38334
8V261
-r»i!)r,

71-220

lOOSH
477-2(J

827S0
10811
46992
76407
04108
3033S
30036
78330

35
'27

!28

21)

30
SI

32
33
31
35
3i)

37
38
;n
40
41

42
13

41
45
46
47
48
4J
00

17 •87831 10
18-32703116

4 fter cent S per ceut

18-76111
19-18846
19-60044
:!0- 00043
20-38877
•20-7t)579

21-1HJ84
•21-48722

21-83225
22-16724
-22-49246

')-P3S22
23-11477

1-23-4124(1

23-70136
•23-9:<190

124-20128
1-24-0187!

i

24-77540
ji!o-0217l
1-25-26671

i
'20-00166

20-72977

16

16

17

17

17
18

18

18
18

19
19
19
19

19

20
20-
20-

20-

50-

21-
•21-

•21-

21-

98277
3-29 u8

•6630)i

-98371
-29-203

-68849
•87355
-14784

-4UI9
-66461

90828]
-14258
-36786
•53448
79277
•9930

18562
37079
54881
72004
88465
04293
19513
34147
48218

14-37519
14-64303
14-89812
lS-14107
16-37-210

lS-69-231

15-80267
16-00200
16-19-290

16-374lt
! 16-54680
16-71128
16-86789
170t704
17-10908
17-29436
17-42320
l7-6t691
17-66277
17-77407
17-88006
17-98101
18-07715
18 •16872

C ftr MBl

13
13

13
13

13
13

14

14
14'

14'

14-

14-

14-

14-

15-

15-

15-

15-

15-

15-

15-

15-

15-

15-

•25592 15

00310
21053
40618
5i»072
•76483
- 9-2908

-08404
•230-23

•36814

•498M
•a^iOS'l

•73678

•8460a
94907
-04630
13801
'2<454

30617
38318
'45583
6'2437

58908
eOOO'J

70767
7618(t

'4fi¥
if 1

i
1- 1 f:

-IRISH CONVERTED INTO STATUTE ACRES

Iriuh. !St4tuie. Irish.

4. R.

16

V.

18|
7'1

26

Mi
3
6

32 12
I 24 24
3 9

1 34
I7f
lit

Statute.

»X.

VAW/E OF FOREIGN MONMY IN BRITISH,

Silver being 5*. per ounce.

1 FUMan is worth
'^^HP^K^ (Hamburer)
I'lpFCFrankfort) 7

IJ?--

\<^?

A. A. R. r. V.

1 1 2 If/ 61.

'i 3 38 10
3 4 3 17 lo3.
4 6 I 36^ar

8 10 26}
6 9 2 30 li
7 11 1 14 6i
8 1% 3 33 111
9 uM. 12 17'

10 16 0*^31
22i

«txB»



OK £1.

C per MBl

-37519

•G4303
89812
•14107

3731,)

69i3l
802(j(

1300310
13-;210ii3

IS'IOOIO
13-&!>07-2

13 -764^3
13 0i»Utf

14 0t)404

U;i30«
i9-i90 14-3edl4
374l('l4-498!4
d4tid.)

71 H8
88789
0^704
l.J90tl

29436
423i0
64891
«<;277

77407
88008
98101

07715
16872
2559-i

14-6i09<t

14-73(>7t>

14-8460a
14 94907
15 04«30
15- 13801
16-2<4»1
15-30617
15-38318
15:45583
15 -6^2437

15-58908
15-6500-J
15-70767
15-76ieft

itatuta.

K. F. r
i 1 '23 14
8 2 15 6
4 3 • 6 28)

3 33 20.'

1 3 37 10
3 3 34 21
5 3 3a 2
7 3 29 123
9 3 26 23
9 3 13 lO^^

«. d.

4 3
2 a
u »

'I i. k
! n:^p






