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ARITHMETIC.

SECTION I

Article 1. By a Unit is meant a single object or thing, considered
as one and undivided.

2. NuMBBB is the name by which we signify how many objects or
things are considered, whether ona or more. When, for iustanoe, we
speak of one horse, two apples, three yards, or four hours, the num-
ber of the things referred to will be one, two, three, or four, according
to the case; and so one, two, three, four, and the rest, are called

I
numbers.

8. Numbers are considered either as Abstbaot or Oonootte.

Abstract numbers are those which have no refe nee to any par-
It ieular kind of unit; thus, five, as an abstract number, signifies five
lunits only, without any regard to particular objects.

Concrete numbers are those which have reference t^ some par-
ticular kind of unit; thus, when we speak of five hours, six yards,
Beven horses, the numbers five, six, seven, are said to be concrete
aumbers, having reference to the particular units one hour, one yard
)ne horse, respectively.

*

4. Arithmetic is the science of Numbers.

6. All numbers in common Arithmetic are expressed by means of
|he figure 0, commonly caUed zero or a cypher, which has no value in
Itself, and nine significant figures, 1, 2, 3, 4, 6, 6, 7, 8, 9, which denote
Respectively the numbers one, two, three, four, five, six, seven, eight,
•line. These ten figures are sometimes called Digits.
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^^^be na»Ur one. which U repre.en.ed by the figure 1, i. ealledl

ticu..,. thing,
:
hniwhe; it irfr.rrv^oXzru':',™ ""i

prto^^Tit^::^^^^^^^^^^^^^^^^
figures, ,t then expresses one hundred times its sitrple vaJue- thl

for e«h «lditional figure that follow, it
' **"'^"''* """"^

\

tens of thoPM^^ of nS^ ,w" .u ' ^""'''"'^' "^ ""''= '» "«>' «f

tn. we co^e to ^^^^^::x^z:::^^^:if'-^ - --. *o..

27 Is^rlvl '"""""" "' *"'P"'^^'J l"^' 20, 21, 22, 23, 24 25 2«^/, -<58, 29, which respectively reDrA«jpnf «,« « . '
"'

with no, one, two three four fiT!
^°' ^"^ °"^^' ^^^^^^^^

are briefly reld 7^;! / !' '

'''''°' ''^^'*' °^"« ""i^I they

twenty-four tlentyfivZ'
^^^?"^> twenty-two, t.enty-'three^

tveenty-nlne
'"''''''^''^ *-«^*^-"-. twenty^eyen, twenty-eight



DEKINITiONS, NOTATION, AND NDMKRATION. u
Brnre 1, is called

The next teu numbers are expressed by 80, 81, 82, 88, 84, 85 86
jr, 88, 89, which are respectively read thirty, thirty-one, thirty-two!
hirfy-three, thirty-four, thirty-five, thirty-six, tbirty-sevoD, thirty-

feight, thirty-nine
; we thus arrive at 40 (forty), CO (fifty), 60 (sixty)

ro (seventy), 80 (eighty), 90 (ninety).

99 is the largest number which can be expressed by two figure?,
kince it represents nine tens of units together with nine units ; the
liext number to this is 100, which represents ten Cins of units, or one
hundred of units, together with no tens of units, together with no
units ; or, as it is briefly read, one hundred.

By pursuing the same system in higher numbers, the figure occupy-
ing the fourth place from the right hand will represent so many tens
of hundreds of units, or thousands of units ; the figure in the filth place
mil represent so many tens of thousands of units; and so on.

206 represents two hundreds of units, together witli no tens of
mits, together with five units; or, as it is briefly read, two hundred
and five.

5478 represents five thousands of units, together with four hundreds
of units, together with seven tens of units, together with three units;
3r, as it is briefly read, five thousand, four hundred and seventy-thiee!

7040730 represents seven millions of units, together with no
lundreds of thousands of units, together with four tens of thousands
)f units, together with no thousands of units, together with seven
lumdreds of units, together with three tens of units, together with no
kmits; or, as it is briefly read, seven miJlions, forty thousand, seven
lundred and thirty.

8. Notation is the art of expressing any number by figures or
letters which is already given in words. There are two methods of
Totation: 1" Ahabio; 2'"> Roman.

9. Numeration is the converse of Notation, being the art of ex-
)res8ing any number in words which is already given in figures.

10. The method above explained of denoting numbers by means of
Ihe symbols 0, 1, 2, 8, 4, 5, 6, 7, 8, 9, and combinations of them, was
brought mto Europe by the Arabs, and it is therefore often called the
\EABio Notation. It was deriVed by the Arabs from the Hindoos.
his method of notation is now in common use, not only in the British
i-mpire, but throughout Europe.
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Ex. I.

Sxsrciici in Notation and Numeration,

Erpresa the following numbers in figure.

;

'

(1) Sixtj-three
;
elghtjr-one

; ninefcy-nioe
; forty •

thirteen
I(2) Two hundred; three hundred an/l tw ^^^•"••n-

-ixty.four; eight hundred and eighl^l^^^^^^^ ''''° '""'^ «"^l

(8) Four thousand ; one thousand fni,- k« i .

tUouwnd; nine thousand an,Uixte,„
^ ^'"'" thuty-thre„

(6) One hundred thousand • air k,.n,i..^ j

-«.. t.ohund,ed aud t^^r^ruSt;':^

four thousand and ^ightr-eiirht «ix h ^
' a^f''""

'"'"'^"^ ^^^^

twenty thousand, thrlT^d^ed iuTthr:: ' ^^ '"'^^^^^ '^""-«'

..ud, nine hundred and four '
^ °''"'''^' ninety-four thou-

Write down in words at full length the f<,Ilowing numbers

:

(1) 43; 60: 88; 97; C9; 12; 21- 19
(2) 266; 401; 600; 990; 366; 678- 837
(3) 2000; 1724

; 3003; 7684 ;'lO 6'; 2 1
(4) 87003; 47049; 63090; 80008- 841323
(5) 6850406; 8080808; 7849630; 418254
{^^) 10000001; 20220022; 92568987- 8019nn-n
(7) 2560530200; 800309600; Sso *

(8) 7070000423
; 987054321

; 6707068080*
(») 100198701010090

; 48726870684103264.

11.

two or moi

ADDITION.

Admtiox i. the method of finding a number whi.T, •

nore numbers takon t;>gether. ' ^ " ®^""^ ^



ADDITION. la

-^y numbers to be atUled t.pether are called Addends.
1 -e n..mber found by adding two or more numbers lojether i.

DflJied the at,M or amount of the several numbers so added.

12. There are tv^o kinds of Addition, Simpij. and CoMPorND.

I ni, ? T t ''''•
''*'"" ^^^ """^^^ ^ »>« taken together are

I

all abstract numbers
;
or when they are all concrete numbers of the

,

same denomination, »s all pence, all days, all pints.

,

It IS Oumpound Addition, when the numbers to be taken together
arc concrete number, of the same kind, but of different denominTtio*.
of that kind; as pounds, shillings, and peace; or years, months, and

I

days
;
or gallons, quarts, and pints.

18 The sign +
,
plus, placed between two or xiore numbers, sfunifles

'

'^^r .

"^^^"^ together, and denotes their sum.
ihe sign =, EQUAL, placed between two numbers, signifies that the

I

numbers a.re^equal to one another.

1/ I ^^^,!i^''~^'
^'^^^^^^' P^««ed over numbers, and the sign ( ) or

f
called a BHAOKET, enclosing numbers within it, are used to deno.ethat all numbers under the vinculum, or within the br^^cket, areequXafFectedby all numbers not under the vinculum or within thebS

thus 2+ 3 or (2+8) or |2+8}, each signify, that whatsoever i. outeidohe vinculum or bracket which affects 2 in any way, must alsoXt 3[m the same way, and conversely.
*^^ ^

The sign .-. signifies ' therefore.'

SIMPLE ADDITION".

\J^' ^'^^ ^"*' ^°''" "^^ ^™ °°°^^" «°der each other so^hat units may come under units, tens under tens, hundreds underhndreds and so on
;
then draw a straight line nnde; thelwest UneFmd the sum of the column of units; if it be under ten write Sown under the column of unite, below the line just d'awn

•*

ff i ex
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jiii

Ex. Add together ff460, 748, and 27.

Proceeding by the Bule given above, we obtain

6469
^

743

27

6539

Tht reMonfor^ Mle mil appsar/rom the follming Mnaiderationt.

Wben we take the snm of 7 units and 8 units and 9 units, we get
19 units

;
we therefore place the 9 units under the column of units, and

oarrj on t.^e 1 ten units to the next column, via*, the column of tens
Now the sum of 1 ten, 2 tens, 4 tens> and six tens, is 13 tens: we

therefore place the 8 tens under the column of tens, and carry on the
1 hundred units to the next column, viz., the column of hundreds.

Again, the sum of one hundreJ, 7 hundreds, and four hundreds, is
12 hundreds; we therefore place the 2 hundreds undei* the column of
hundreds, and carry on the 1 thousand units to the next column viz
the column of thousands. * '*

>gain, the sum of 1 tb<.usand and 6 thousand, is six thousands ; we
therefore place the 6 under the column of thousands, and the entim
sum is 6289.

The above example might h.ive been worked thus, put-ng down at
full length the local value of all the figures.

Thus 6469=5000+400+ 60+ 9

+748= +700+40+3
+27= +20+7

Now adding the columns, we get the sum

=6000+1100+ 120+19

=5000+ 1000+100+ loo+20+ 10+9,
(since 1100=1000+100, 120=100+20, and 19=10+ 9)

=6000+200+80+ 9.

(collecting the thousands together, the hundreds together, and so on)
=6289.

IfoTB* The truth of all reaulte in Additaon m&r bs ^-rove-'' ^^ r-"'-
ipg the columns first upwards as in the above ex^inplerand then Idlmg them downwards

;
if th« results be the .ame, the operation in each

case will m aU probability have been performed correctly.



SIMPLE ADDITION. 15

(1) 266783

21008

5734

40036

21

100001

Ex. K.

Examples in Simple Addition,

(2) 627432

643201

678641

548200

868759

845678

(3) 892764

93687

9482

100

152346

11

(4) 1807353

298743

5987

760003

247

50705

(5) 117064

92973

827569

351

777777

65656

housands; we
and the entire

iting down at

(6) 792085579

909672916

495987650

868253926

150470279

918065933

672409308

642984945

709365197

994883772

185938976

847090439

706050896

685676

842378

(7) 92837465321

89765689079

42900

'69678009678

87064571493

45902768537

94555672990

63749568

73594693845

56789987654

49596878397

84309724606

29684371989

11234562

23678521

(8) 186457902

920749365

467458729

814382257

876914936

743790051

210706090

634721987

698765432

119647896

952081638

749327965

574981673

824680857

89107681Ji

-.—^-1 1 .J

ind then add-

'ation in each

(9) 17649 + 85 + 3910400708 + 8666000+ 9687+ 7150030090074+498

+ 80700769+ 14053+ 709 + 9083809400094.

(10 459300071 + 605040+ 907+30056049+ 50005 + 00087078

+ 9200299200+ 1002003.

(11) 4921868 + 294698 + 9035075+59507+8407268+4390 + 5960507

+3075089 + 862 + 7485996 + 6739448+ 19+5479074.
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ffi

^i

(12) Add together 7384 32ft fl7«n „ a ^^

l.^*; xina the sum of j.'rQiaaoK «„,

are, 9123466789, and 5000 •X 'f Zoo^l/^i**^*'''^"' 7035691284.
5876896006. 4827632, 48668^6 soooSo^''""' '"^«*"2. "88
and 68800000886. ' ®"°^^"W9, 12345, 1112868673 •

hundred and lortv-foar- fl™Th^
*"'"'"?'"«: fi»-'7 thonmnd, wven

thoa».nd aud seven '

""'"'"'' *'«" '"""rod M,d ^ty^mj

•.y^d 11 nic^rrtnirr •• ''«- «'»-'<^ --.
thirty-fonr thousand a^d fiL Totr „" """'' '"^ ''"=«'"'' ""d

hundred and one.
thirty-six

; ten thoaeand, nine

hJdr^ tht:rrt:::!rr/r'=
r-'^-'- »'»'<"„ .,

three n.mi„„e, sev;n.y.si. Tho f«Jl ""l^^;
«!« ^"^'^'^ «»'! si^-

«Ieven millions, six Imndre.! and fiftv thlt f°"i
"°* ''"°^'''* «""

dred and twont,-si. milli„„,;".?n tho„T.V"'
''*^

'
""«^ J""-

mnety-one; „„e tl.ousand seven Lndr7', """^ '"""''*' «"'<'

thousand seven hundred and J^ """ '*» """«<>'». one
thousand and five.

'""
' ""^ quadrillion, three h^drel

«-''lei%:8iooi!'";tit wTf'nr'"' ""' »^«<'»«««;

»1600000i the Ohamby and St o-frS*®'^"''""' the Ottawa,
«"-! Desjardins, 1660000 -ind 1 . ''t .'

*^^""'^- B>")i°gt«n
<»nals.

-'""' ""« ">t«l Met of the above Canadiau
(19) The tolls coU&otf^fl /«.. *k

the above named c IT, tte J (T ""'t^
'""' ^"^' "««• f™-

St. Uwrence, ,63052, 0^1^ J: "8^0 '^T',^"""- ^^^"^ =

l;ng,on Bay Canal, $14917: .sf Tif•...^."'••li''*,
»28824 ; B„r.

"''"""' ^»nais, I18869
: to which «M '".k

"""' *""^
'
""»"* «ud

WW97. Find the whole sum conected
'™"'"'* "' "^"^ o" '"^
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(20) The Exports of Canada for the years 1866, 1866, 1867,
were respectively as follows: Products of Agriculture, $14625680,
$17536882, $10990064; Products of the Ft.rest, $7947920, $:o01988oi
$11730064; other products, $2249944, $2251916, $2729968. Find
the total amount c.f the exports of the coantry for those three years.

'

(21) The value of Exports of Canada for the years 1865, 1866,
1867, were respectively as follows, viz. : Products of Agricul^
tare, $14288207, $16651074, $16765981 ; Products of the Forest
$10451509, $13846986, $13948648; other producte, $13176012
$17361201, $9761473. Find the total value of the exports for Uios^
years.

SUBTRACTION.

16. Subtraction is the method of finding what number remains
when ft smaller number is taken from a greater number.

The number to be subtracted is called the su^trahknd ; the num-
ber subtracted fr m, the minuend.

The number fouud by subtracting the smaller of two numbers from
the greater is called the Remainder.

16. There are two kinds of Subtraction, Simplk and Compound,
which differ from each other in preci^^ely the same way, in which
Simple and Compound Addition differ from each other.

17 The sign -, minus, placed between two numbers, signifies that
the second number is to be subtracted from the first number.

SIMPLE SUBTRACTION.

18. Rule. Place the less number under the greater number so
that units may come under units, tens under tens, hundreds under
hundreds, and so on

; then draw a straight line under the lower
line.

'''j^'®'^if possible, the number of units in each figure of the lower
3 irom tho number of units iu each figure of the upper lii o which

stands immediMtely over it, and put the remainder below the line just
drawn, units under units, tens undei tens, and so on ; but if the units

i; A
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in My flgur^ m th^ ^ ^er line exceed the number of units in the figure
Ebove It add ten to the upper figure, and then take the number of
nrnts m the lower figure from the number in the upper figure thus
increased

;
put the remainder down as before, and then carry one to

the next figure of the lower line. The entire difference or remainder
so mariced down, wiU be the diflferenoe or remainder of the given
numbers. « b ou

Ex. Subtract 4988 from 5123.
Proceeding hy the 5me giren above, we obtain

6123

18ff

•o that th« rem^oder is one hundred and eighty-five (IBS),

Ths reasonfor the Ruie will appear from the following eonriderati^.

We cannot take 8 units from 8 units ; we therefore add 10 units to
the 8 umts, which are thus increased to 18 units ; and taking 8 units
from 18 units we have 5 units left ; we therefore place 6 under thecolumn of units; but having added 1 ten units to the upper numberwe must add the same number of units (1 ten units) to the lower
number, so that the difference between the two numbers may not be
altered

;
and adding 1 ten units to the 3 ten units in the lower numberwe obtain 4 tens or 40 i ead of 3 tens or 30.

'

Again, we cannot take 4 tens from 2 tens; we therefore add 10
tens or 1 hundred to the 2 tens, which thus become 12 tens or 120-
and then taking 4 tens or 40 from 12 tens orl20, we have 8 tens or 80reinammg

;
we therefore place 8 under the column of tens ; but having

added 1 hundred to the upper number, we must add 1 hundred to the
o«rer number for the reasou given above; and adding 1" hundred to

i-Ltead o"f 90o'
'° ^^ ^''^^'' ''"'"^''"' ^^ ''^^''' ^^ hundreds or 1000

^
Again, we cannot take 10 hundreds from 1 hundred, and we th«rA.

lure add iO hundreds or 1 thousand to the 1 hundred, whirhThus
beoomM 11 hundreds or 1100, and taking 10 hundreds or 1000 from

I
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11 hundred* or llOO, we have 1 hundred or 100 left; we therefore

place 1 under the column of hundreds; but having added 10 hundreds

or i thousand to the upper number, we must add 1 thousand to the

lower number for the reason giveti above ; and adding 1 thousand to

the 4 thousands in the lower number, we obtain 6 thousands or 5000

;

6C00 taken from 5000 leaves ;

therefore the whole difference or remainder is 186.

The above Exnmple might have been worked thus, putting down at

full length the local values of the figures

:

5128= 5000 +100+ 20 +3

=4000+ 1000+ 100+ 20 +8

=4000+ 1000+100+10+10+8
=4000+1000+110+ 18

(collecting the first 10 with the 100, and the second 10 with the 8),

4988=4000+900+30+8.

Therefore subtracting the columns, thousands from thousands, &c.,

we get the remainder or difference

=100+80+6
=186

KoTE. The truth of all results in Subtraction may be proved by

adding the less number to the difference or remainder; if this sum

equals the larger number, the result obtained by subtraction may be

presumed to b^ correct.

Ex. III.

Examples in Simple Subtraction.

I
(1) 1000000

100101

(2) 400357261

99988877

(3) 89437182

15790293

(4) Find the difference between 6643756 and 412848 ; 7863927 and

826957; 808288334 and 192001222.
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.
(5) How much greater is 164326289 than 48476798 ?

10000001000 than 7077070077?

m Tikl'^wn";*; :-^f9^30640021
than 6990040006679?

{0) lake two thousand aud nine from f«n !,«„- i ^ V ^

six ; three thousand and eirrht frnn, • ™ *®° thousand and ninety,

fortV-four
^^ ''°' '^"^^^ thousand, nine hundred and

Revenue exceed the Expenditure f
^'^ *^®

than «porLd J
^ ' ^^ °°' """"' ""O" ^"^ '"Ported

(11) The Imports into Nova Scotia for the years 186B is«« „
respeotively

: $1488I6fe 114381095 Wo,, ^ I i

J8«8 were

during the latter than the former "!!;
J .

""" '*^'' ""^ """""^

Koi^r3irri:Lrs::„Tnotrer- "-^ "^ *"«

charrr:!'::,;^-:-:
-^^^^^^^^^

of the a^e

the ^ir:;:e::;:rr„„t:^^r. ^jfzirortt ^"rcharacters; for instance. II stood for 2- Ill-for 3 Vr f„ « Tit
«J ^Xr»^'

LXXVIIforrT; OOXl'fo."ir'
^' ""'^ """

M. When a character was pree<aed by one of Z«« vain. ti.whole express,„n denote,! the dif^ence of the values of tte1 ^'
cha^oters; -oMnstance, IV stood for a-1, or 4; IX Ho!!:' 'l^i'

o^ro.'"'
"^"'~'' "' "' ^^ '"' ""-lO- » «= XO for lobllO.'
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I

8<1. Every o annexed tolQ increased the value of the latter

tenfold ; for instance, loo stood for 6000 ; loOO ^^^ COOOO ; and so

forth. And every prefixed and o annexed to OIq increased the

value of the latter tenfold ; for instance, OOIoo 8^0^ ^^^ 10^00

;

COOIoOO ^^^ 100000 ; and so forth.

4th. A line drawn over a charact.er or characters increased the

valae of the latter a thousandfold ; for instance, V stood for 5000;

for 100000 ; IX for 9000 ; and so forth.

It follows then that either XXXXVI or XLVI will represent 4«;

and that either M.DOOO.LIV, or OIo-IoOOOLIV, or I.DCOOLIin

will represent 1854.

Ex. IV.

(1) Express in Boman characters, thirty; forty-eight; fift^-nine;

222; 600; 1843.

(2) Express in words, and also in Arabic figures, the values of XXIII

;

LXIX; OOXVin; VI; OLDCIII; MMO.

MULTIPLICATION.

20. MuLTiPUOATioN is a short method of finding the sum of any

given number repeated as often as there are units in another given

number; thus, when 8 is multiplied by 4, the number produced by

the multiplication is the sum of 3 repeated 4 times, which sum is equal

to 3 +3+3+ 3 or 12.

The number to be repeated or added to itself, is called the Mul-

tiplicand.

The number which shows hew often the multiplicand is to be

repeated, is called the Multiplikb.

The number found by multiplication is called the Peoduot.

The multiplicand and multiplier are sometimes called " Faotoes,"

because they are factors or makers of the product.

21. Multiplication is of two kinds, Simple and Compound. It is

termed Simple Multiplication, when the multiplicand is either an

abstract number, or a concrete number of one denomination.

It is termed Oompciund Multiplication, when the multiplicand con-

tains numbers of more than one denomination, but all of the

kind. ^
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22. The .ign X, pliuMd between tiro nnmben. alimM^ »•,-. .k
nomber. we to be moltiplied together.

^^ " ""* *"•

a>. The foUowing table oaght to be leaned eorrecfly

:

n.u-Up.iedb.2; thetTe.^^, klXV^^tr^Te"^^^

Ime are respectively multiplied by 3 : and A. on.
^'

be l^r^^fZ^'^^'^ZtZTTr T' "^"^'^'^

.MUings .nltiplied by . eiZ^^. Vetl^S^'tStrh:
4, t. «., we can find how manv BhiiiJn«« *i.

'"*'"i^^^ « snuimgs by

.Mlling.; bnt there is no mLtg faifI^r "'
'T''"""

^'
ehillingi

meaning m six shillings moltiplied by 4
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lifies that tho

SIMPLE MULTIPLICATION.

1

2

)

[

HI

12

24

86

48

60

72

84

96

108

120

132

144

the prodact

line, when
> respective

they arise

:

in the first

necessarily

speak of 6

ullings by
times six

plied by 4

24. Bulb. Place the multiplier under the maltipHcand, units under

units, tens under tens, and so on. Multiply each figure of the mul-

tiplicand, beginning with the units, by the figure in the units* place of

the multiplier (by means of the table given for Multiplication) ; set

down and carry as in Addition. Then multiply each figure of the

multiplicand, beginning with the units, by the figure in the tens* place

of the multiplier, placing the first figure so obtained under the tens of

the line above, the next figure under the hundreds, and so on. Pro-

ceed in the same way with each succeeding figure of the multiplier.

Then add up all the results thus obtained, and the sum will be the

required product.

25. A number which cannot be separated into factors, which are

respectively greater than unity, is called a pbims number. Thus 8, 5,

7, 11, 18 are prime numbers.

26. A number which can be separated into factors respectively

greater than unity, or which, in other words, is produced by multiply-

ing together two or more numbers respectively greater than unity, is

ci^ed a OOMPOBITB number. Thus 4 which =8 x 2, 6 which =2 x B,

8 which =2x2x2, are composite numbers ; because they are com-

posed or consist of the product of two or more numbers, each of which

is greater than unity.

27. If more than two factors have to be multiplied together, as

2x4x9, it is termed ooNTmuED multipuoation, and since 2x4=8.
and 8x9=72, and ..2x4x9=72, we shall of course obtdn the

same result, whether we multiply any number by 72, or by its

factors 2, 4, and 9, by continued multiplication ; and so of any other

number.

28. Numbers which have no common factor gresater than unity,

are said to be pbime to one another. Thus the numbers 8, 5, 8, 11,

are prime to each other.

KoTB. If the multiplier does not exceed 12, the multiplication can

be effSscted easily in one line, by means of the Table given above.
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Ex. Multiply 7654 by 897.

Prooeeding bj the Rule given above, we obuia

7664

897

68578

68886

22962

8088688

The »a»n forth, BuU mil app^rfnm the folU^np conMeration,.

When 7684 is to be multiplied by T, w. flret take 4 seven time..wh.ohbr the Table give, 28, .-. ., 8 units .„d 2 .ens; Z Le 1™
pljjce down 8 m the units' pl^ «„d carry on the 2 tens again, 5 ten"taken 7 ..mes give 85 tens, to which add 2 tens, and we obL 87 tolor 7 ten. and 3 hundreds, we put down 7 in the tens' place, andc^

«d 6 hundred., we put down 5 in the hundred.' pl«,e, and carry ontte
4 thousands: ^a,n, 7 thou«mds token 7 time, give 49 thoos^d^

wets dTw*:
'"" * """""'^ '"^ "'"••""« «« «'«"-^». '"'o'

Next, when we multiply 7«84 by the 9, we in fact multiply it by 90and 4 unit, taken 90 times give 360 units, or 8 hundred, 6 L., LdOumts: therefore, omitting the cypher, we pU«e the 6 uUr t^etn.'
place and carry on the 3 to the next figure, and proce«l with the
operation a. in the line above.

When we multiply 7654 by the 3, we in fact multiply it by 800 • and
4 mnl^plied by 800 give. 1200, or 1 thousand, 2 hundred., I Z^,Znmta

;
ttierefore, omitting the cyphers, we ph«,e the 6m figure 2under the hundred.' place, and proceed a. before. Then adding up the

'V r'/Ji'
"*'"'°° """" "* '""^ J""' Obtained, we obtain the

rroilnot of 7654 by 897.
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Tnndwationt,

The above Example might have been worked thus, pattiog down
at full length the local valaoa of the figures

:

7664= 7xlOOO-f 6x100+ 6x10+ 4 '

897- 8x100+ 9x10+ 7

49x1000+42x100+86x10+28
63x10000+ 64x1000+45x100+86x10

21x100000+18x10000+ 16x1000+12x100

21x100000+81x10000+118x1000+99+100+71x10+28

which:

"9
20x10000+ 1x100000

+ 8x100000+1x10000

-I- 1x100000+1x10000+8x1000

+9x1000+ 9x100

+ 7+100+1x10
+2x10+8

2000000+10 X 100000+2x10000+17x1000+16x1004 8x10+8

=2000000+1000000+2x10000+10x1000+7x1000+10x100+6x100+3x10

+8

=3000000+2x10000+1x10000+7x1000+1x1000+6x100+8x10+8
=3000000+8x10000+8x1000+600+80+8

=8000000+80000+8000+600+80+8

=3088638

29. If the multiplier or multiplicand, or both, end with cyphers,

we may omit them in the working; taking care to affix to the pro-

duct as many cyphers as we have omitted from the end of the mul-
tiplier or multiplicand, or both. Thus, if 263 be multiplied by 6200,

I

and 570 be multiplied by 8200, we have

268

6200

626

1578

16S0fi00

670

8200

114

171

iftOi-onn

Thd reason is dear : for in the first case, when we multipiy by
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the -, ia fact we raaltiply by 200 ; mu 8 mnltipiied by 200 gives 600

:

in the McoQd case, the 7 multiplied by the 2 is the vMiie m 70 mul-
tiplied by 200; and 70 multiplied by 200 gives 14000.

80. ir the MuLTiPLttR contain nny cypher iu any other place, th'ed,
In multiplying by the different figures of the multiplier we mav pass
over the cypher; taking care, however, when we multiply by the next
figure, to place the first figure arising from that multiplication under
the third figure of the line al)ove instead of the second figure. The
reason of this is clear: for, if we were multiplying by 206, when we
multiply by the 6 we take the multiplicand 6 times, when we mul-
tiply by the 2, we really take the multiplicand, not 20 times, but 200
times.

81. When two numbers are to be multiplied together, it is a matter
of indifference, so far as the product is concerned, which of them be
taken as the multiplicand or multiplier ; in other words, the product
of the first multiplied by the second, will be the same as the product
of the second raaltipliiri by the first

Thus, 2x4=2+2+2+2=8,
4x2=4+ 4 =8;

therefore the results are the same, that is, 2 x 4=4 x 2.

That the product of one number multiplied by another, will be
equal to the product of the latter multiplied by the former, may
perhaps appear more clearly from the following mode of showing this
equality in the case of the numbers 8 and 6.

8=1 + 1 + 1;

.•.8x6=(l+l + l) + (l + l + i) + (i + n. 1)^.(1 + 1 + 1)^(1^,^,^
=1+1+1
+1+1+1
+ 1 + 1 + 1 j. =16.

+1+1+1
+1+1+1J

Now, if we regari the onet from left to right, there are 8 onst
. .. „^ . i-jj^.^.-j tjicjii tasyji itviu w»p u> uoibunj, we nave 5

0nm repeated 8 times ; md the number of ones in each ease is the
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ime, i. 0.f 8 x 6=6 x 3 : and so in the case of anj two other nambon
lultiplied together.

82. The acouraoy of resoltfl in Haltiplloation is often tested by the

wing method, which is termed "oastino out ths Nmse*': add

)gether all the flgaree in the multiplioand, divide their surn by 9,

id set down the remainder ; then divide the sum of the figures in

le multiplier by 9, and set down the rei^ainder; multiply these

[emainders togethdr, and divide their prodnot by 9, aud set down the

lemainder if this remainder be the same as the remainder which

lesults after dWiding the product, or the sum of the digits in the

jrodo^*'., of the multiplicand and multiplier by 9, the operation is very

jtrobably right ; but if different, it is sure to be wrong.

This test depends upon the fact that " if any number and the snm

^f its digits be each divided by 9, the remainders will be the same "

;

[he proof of which mpy be shown thus

:

100=99+1,

rhere the remainder must be one, whether 100, or the sum of the

^igits in 100, viz., 1, be divided by 9, since 99 is divisible by 9 withoat

remainder.

Similarly, 200=2x99+2,
800=8x99+8,
400=4x99+4,
500=6x99+5,

&o., &o.

lence it appears that if 100, 200, 800, 400, 500, &c., be each divided

9, and the snm of the digits making up the respective nnmber!°i be

^so divided by 9, the two r^ mainders in each case will be the same.

iilso the nnmber 532 =^. J+ 80+

2

=5x100 + 3x10+2

=5x99+5+3x9+8+2;

rhenoe it appears that if the parts 5x100, 3x10, and 2, which
lake up the entire number, be each divided by 9, the remainders

^"i be 5, 8, a respectively; and therefore the remainder, when 582 is

[ivided by 9, will clearly be the same, as when 5+8+2 is divided

9.

2
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mi'pU^t W^'''
""' *"' '""' ''' »"*«-- '""-P" ««

New
80381

588=9x59+2=531+3
57-9 X 6+8= 54+3.

It is clear, since 681 contains 9 without a remainder, that 531 x 57
contains 9 without a remainder

; therefore the remainder which is left
after .liT.ding the product of 533 and 67 hy 9, must be the same
as the^remamder which is left after dividing the product of 2 and

nf tf'^A '^'V^^ P"**"*^"'* ^^ ^^ ^°^ 2=(54+3) X 2, and the product

Inf T J^'°
^'';^'^ ^^ ^ ^'^^"' ^^ remainder, therefore the

remainder which is left after dividmg the product of 633 and 57 by 9

711 1\ !
'^^ T '^^ '''°"^°^"' ^^^'' ^''"^ ^^iding the product of

!r« fff I '!: "l"^^"
^''^^ '^' P^"^'^^* ^'^ '^^ remainders which

areJeft after the division of the multiplicand and multiplier respectively

Nov on dividing eitiier 30881, or the sum of its digits, which is
15, by 9, the remainder left is 6, and 3 x2 divided by nine also leaves
6 S8 remainder. Therefore we conclude that 30881 is the correct
product of 633 nnd 67.

Now. If an error of 9, or any of its multiples, be committed, or
if cyphers be mtroduoed or omitted, the results will nevertheless agree
and so the error in these oases remaius undetected.

*

(1) 87298
IE

46

(6) 340607

1
80

(2) 16097

59

Ex. V.

(8) 296897

83

(4) 69284

90

175

189

/ir\ nana

769 603
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I example £89 (9) 26607

5004

(10) 78847

8803

(11) 672984684

766

(12) Find the prod ot cf 284578 by 18, by 29, and also by 68;
of 924M6 by 67, by 95^ and also by 430 ; 2846067 by 206, by 1008,

I

and also by 907 ; 8409681 by 21711, by 7009, by 8435, and also by
1
7980.

(13) Find the product of 1754 and 9306 ; of 47506 and 4600 ; of
!

149570 and 15790; of 554768 and 39314; of 815086 and 20048; of

1

123456789 and 987654821 ; and of 57298492692 and 700809050321.
(14) Multiply 9487352 by 4731246 ; 4342760 by 599999 ; 17376872

I

by 7399078; 88015732 by 400700065 ; 574585614865 by 2837154309.

(15) Multiply six hundred and fifty thousand and ninety, by three

I

thousand and eight ; also seventy-six millions, eight thousand, seven

I

hundred and sixty five, by nine millions, nine thousand and nine.

(16) Find the continued product of 12, 17, and 19 ; of 3781, 8782,

I

and 3783 ; and of 6666, 6786, and 9898.

(17) Multiply 20470 by 1080, and 2958 by 476, explaining the

[
reason of each step in the process.

The following abbreviations in Multiplication may be noticed.

33. To multiply a number by 6.

Rule. Multiply the number by 10, and divide by 2. :

Ex. Multiply 8768 by 6.

10
6=- .-. 8768 X 5=8763 x^=?^=43815

2 2

84. To multiply a number (1) by 25
; (2) by 125.

Rule. Multiply the numoer in case (1) by 100, and divide by 4

;

fn case (2), by 1000, and divide by 8.

Ex. Multiply (1) 839 by 26, (2) 7568 by 126.

(1) 26 =15?. ...889 by 25=889 xi5?=5!5??=20975
* 4 4

_„ 1000
.*. 7668 hj 125=7563 x^^=inon 'TKftannA

-=946876(,a; 1250= „
8 '

" 8^8
86. To multiply a number (1) by 15 ; (2) 5y 86 ; (8) Jy 46 ; (4) by 66.
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RuLB. Multiply the number in casa n\ k^ on •

Ex. Multiply (1) 728 by 16 ; (2) 837 by 86; (8) 67S by 46,

^

(1) 16=f ;
.-. 728 X 16=728 x^=?l|«=jo920

(2) 86=-.; .•.887x86=887x^=5^»=29295

(8) 46=^ ;
... 678 X 46=678 x ^=«l»i»=80510

(4)?27^!
"""''^^ " """'" ^'^ *^^«' <^> ^S' '•">: W Jy 226;

Rem. Maltiply the nmnber in case fn bv 800 • in ,>..« /o^ v »„»
incase (8) by 900; in case (4) by 1100, L^d'SCTcf^g

I""

'

(4) m4b;2"f
^'' ''' "' ''

' ''' ''' "' '''• (^> »•'« ^^ ^^^

,,. »rK 800
(1) 76=-j.

;

700
(2) 175=

(8) 226 =?5?;

110

973x75 = 973x?5?=??l?00^^2976

687x175= 687x^^=~==320225

978x225= 978x?5?=™^2^^^^^

(4) 275=:^; .M314X 275=1314 xH22==144640
4

=36185

87. To multiply a number hy any number of nines.

Rule. Multiply the number by the same power of m «o • •

dicated by the number of nines j'^ubtracrthe-rifcdW
product^ and the remainder i. the required result.

"'^'''^^ ^^^ *^«

Ex. 1. Multiply 789786 by 999.

»»j7—iu - 1 ; .'. /oy/ae X 999=789786 (lo' ~l)
=789786000-789786=788996214
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case (2) by 70
product in each

\

[>y46.

1920

295

10

(8) ly 225;

'©(2) by 700;
case by 4.

978 by 225;

72976

120225

220050

:36185

0, as is in-

id from the

Ex. 3. Multiply 2686784 by 99999.

99999=10"—1 ; .-. 2686784x99999=268673 (lo"—l)

=268673400000—2686734=268670718266

Similarly in any other case.

DIVISION

88. Division is the method of finding how often one nmmber, called

the Divisor, is contained in another number, called the Dividend.

The result is called the Quotient.

89, Division is of two kinds, Simple and Compound. It is called

Simple Division, when the dividend and divisor are, both of them,

either abstract numbers, or concrete numbers of one and the same

denomination.

It is called Compound Division, when the dividend, or when both

divisor and dividend contain numbers of different denominations, but

of one and the same kind.

40. The sign -f-, placed between two numbera, signifies that the

first is to be divided by the second.

41. In Division, if the dividend oe a concrete nnmbci*, the divisor

may be either a concrete number or an abstract number, and the

quotient will be an abstract number or a concrete number, according as

the divisor is concrete or abstract. For instance, 5 shillings taken 6

times give 30 shillings, therefore 30 shillings divided by 5 shillings give

the abstract number 6 as quotient ; and 30 shillings divided by 6 give

the concrete number 6 shillings as quotient.

SIMPLE DIVISION.

42. Rule. Place the divisor and dividend thus

:

divisor) divi "" md (quotient.

Take off from the left-hand of the dividend the least number of figures

which make a number not less than the divisor ; then find by the Mul-
t.inliAof.iQn ToKIq TiniiT' r^ffon fKa -firaf flrriTra rvn fViA loff-lionrl ai<lA t\9 fTia_.j _. ,. ..,. ..., ., - _„.», .... „ •» .,

divisor is contained in the first figure, or the first two figures, on the

left-hand side of the dividend, and place the figure which denotes this
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m

U'i

ntmber of times in the qnotient: multiplj the divisor by this figure,
and bring down the prodnct, and subtract it from the number which
was taken off at the left of the dividend: then bring down the ^ext\
figure of the dividend, anl place it to the right of the remainder, and!
proceed as before; if the divisor be greater than any of these re-

j

mainders, affix a cypher to the quotient, and bring down the nest figure
from the dividend to the right of the remainder, and proceed as before.
Carry on this operation till all the figures of the dividend have been
thus brought down, and the quotient, if there be no remainder, will be
thus determined, or if there be a remainder, the quotient and the
remainder will be thus determined.

Note 1. If any product be greater than the number which stands
above it, the last figure in the quotient must be changed for one of
smaller value

:
but if any remainder be greater than the divisor, or

equal to it, the last figure of the quotient must be changed for a
greater.

Note 2. If the divisor does not exceed 18, the division can easily
be effected by means of the Multiplication Table.

Ex. Divide 2888268 by 6758.

Proceeding by the Rule given above, we obtain

6768)2838268(846

20274

81086

27082

« 40548
40548

Therefore the quotient is 846.

Th^ reason for the Bule will a^earfrom thefollomnff eonaideratiom.

The divisor represents six thousand, seven hundred and fifljy-eight

:

the first five figures on the left-hand side of the dividend represent
two millions, three hundred and thirty-eight thousand, and two
hundred.

Now the divisor is contained in this 800 times; and 6758x800
=2027400, or omitting the two cyphers at the end for convenience in

'I!
:

'

Vi
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onsideratione*

working, we properly place the 4 under the 2 in t>e line above; we

subtract the product thus fouad, and we obtain a remainder of 8108,

which represents three hundred and ten thousand, and eight hundred.

Bring down the 6 by the Rule ; this 6 denotes 6 tens or 60, but the

cypher is omitted for the reason above stated : the number noiv re.

presents three hundred and ten thousand, eight hundred and sixty

:

6758 is contained 40 times in this, and 6758x40=270320 ; we omit the

cypher at the end as before, and subtract the 27032 from the 81086;

and after subtraction the reraamder is 4054, which represents forty

thousand, five hundred and forty. Bring down the 8 by the Rule, and

the number now represents forty thousand, five hundred and forty-

eight: 6758 is contained 6 times exactly in this number.

Therefore 846 is the quotient of 28C8268 by 6758.

The above eiample worked without omitting the cyphers wouW

have stood thus

:

6758) 2338268 (300+40+6

2027400

810868

270320

"40548

40648

hence it appears that the divisor is subtracted from the dividend 800

times, and then 40 times from what remains, and then 6 times from

what then remains, and there being now no remainder, 6758 is con-

tained exactly 846 times in 2338268.

The truth of the above method might have been shown as follows

:

2338268=2027400+270320+40548

6758) 2027400+270820+40548 (300+40+6

2027400

+270820

+270320

+40548
*

+40548
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Ex. 2. Divide 56488971 by 4064.

4064) 66488971 (1888T
4064

. ' 16798 V
12192

86069
82612

86677
82512

80651

28448

2203

"r22T ''
°'''**'^'^ '^ ''^'''^'' ''''^ ^°^**' ^^'^ «^« '^

RyxE. Out off the cyphers from the divisor, and as many figare,

^rr^^hY^H '1 «V^f
^^^^^-^' - *^- -e cyphers so cut oTa

ti^e nght-hand end of the divisor; then proceed with the remain-ing figures accordmg to the Rule, Art. (42); and to the lasTre-mamder annex the figures cut off from the dividend for the totllrepiamder. "*

Ex. Divide 637528 by 3400.

Proceeding by the Rule,

84,00)6876,28(168

84

197 ' '

170

276

272

* 8

_-^..,...... .„._,. ,^ ^^^^^ j^ ootom, 168 timee with remainder
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The rea8(mfor tht Rule wtll appearfrom thefollming eontideratumt.

637623 is 5375 hundreds and 23, of which 637600 contains 8400,

158 times with a remainder 300 over ; and as 23 does not contain 8400

at all, the quotient will evidently be 158, with remainder 800+23*

or 328.
'

Note. The same rule applies when the divisor and dividend both

terminate with cyphers. <

44. When the divisor is a composite number, and made tip of two

factors, neith r of which exceeds 12, the dividend may be divided

by one of the factors in the way of Short Division, and then the re-

sult by the other factor : if there be a remainder after each of thes*

divisions, the true remainder will be found by multiplying the second

remainder by the first divisor, and adding to the product the first

remainder. v-

.

i

Jlx. Divide 66782 by 46.

«^4*

'H-

46
66782

6308-5

»»;.:

1260-8

the total remainder is 9x8+5, or 27+5=82.

Therefore the quotient arising from the division of 66782 by 45 itf

1260, with a remainder 32.

The reason for the above Rule ia manifest from the following con-

iiderationa.

6308 is 6 times 1260 together with 8,

and 66732 is 9 times 6303 together with 5,

or is 9 times (5 times 1260+8), together with 5,

or is 45 times 1260+27+6,

or is 45 times 1260+32.

45. The truth of all results in Division may be proved by multiply-

ing the DIVISOR and quotient together, adding to the product the

remainder, if there be any ; the result (if the work if correct) will be

the dividend.
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40. Sinoo the product of the divisor and quotient iequals the

DiviDBND loss the remainder ; therefore, the accuracy of queationa in

division may be tested by the process of casting out the nines, pointed

out in Art. (32).

Ex. VI.

Examples in Simple Division.

(1)

(8)

(5)

O)
(9)

(11)

(13)

(15)

(17)

(19)

(20)

(22)

(24)

(26)

14683059-4-27. (2)

54906784-f-59. (4)

70866432 --87. (6)

28894545 -hi 23. (8)

1674918-1-189. (10)

586819741-5-007. (12)

8235460800-4-1440. (14)

853008972662^5406. (16)

26799534687-J-7890000. (18)

817286228-4-44.

6848784762-^96.

649305746-5-55.

433418175-5-615.

81884740-5-779.

Illllllllini-h50160.

57380625-h7575.

599961567212-5-2468.

57111104051-5-3851.

10000000000000000-5-1111, and also by 11111.

634394567-hl64600. (21) 67157l48872-h90009.

1220225292-4-200568. (28) 7428927415293^8496427.

60435674536845-4-79094461. (26) 65358547823-5-557a
8968901531620-5-687637948.

(27) Divide 152181255 by 3864, and explain the process.

(28) Divide 143255 by 4093. Explain the operation, and show that

it is correct.

(29) Divide 208584191 by 72.

(80) The remainder is 613, quotient 78936, divisor 873. Find the

dividend.

(31) The dividend is 855866651, the quotient 86783, the remainder
2705. Find the divisor.

(82) The distance betvreen Liverpool and Quebec is 8060 miles

.

the usual length of a voyage by a Montreal Ocean steamship is 11

days. Find the number of miles which the vessel goes per hour.

(83) The length of the Bideau Oanal is 126 miles ; cost of build-

ing, $4,380,000; length of Welland Canal, 51 miles; cost $7,000,0)0.

Find, Ist, cost of each per mile ; 2d, difference of cost per mile.

(84) The number of miles open for traflBo on the Grand Trunk
Railway is 1377; the cost for building and equipping the road,

$94,406,914: number of rrales open on the Great Western is 862; oost
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for building and ©quipping, $24,777,480. Find, 1st, cosfc ot ftatfli pet

mile ; 2(1, diffei enoe of cost per mile.

Note. Iu tlio above exercise, whenever the Divisor is a composite
number, divide, Ist, by Long Division, and then by its factors, and
show that the results in both oases coincide.

The following abbreviations in Division may be noticed.

47. To divide a number by 6.

Rule. Multiply the number by 2, and divide the product by 10.

Ex. Divide 637 by 6.

687 637
^=2-'

10

2

687x2 19,74 ,„^^
= -Io-=lo=''^^-

48. To divide a nvmber (1) by 25
; (2) by 125.

Bttle. Multiply the number in case (1) by 4, and divide the pro-

duct by 100 ; in (2) by 8, and divide the product by 1000.

Ex. Divide (1) 541 by 25, and (2) 5600741 by 125.

(1) 25=

(2) 125=

100 641

4 '

1000

8

541

'loo'
4"

541x4 2164
~Tnn—^Wl9T25 100 100 100

5600741 5600741 5600741x8
125 1000 ~

8

44805928

1000

=44805V^1000

49. To dvoide a number (1) by 15
; (2) by 85

; (8) by 45 ; (4) by 55.

Bulb. Multiply the number in each case by 2, and divide the pro-

duct in case (1) by 30, in (2) by 70, in (3) by 90, in (4) by 110.

Ex. Divide (1) 683 by 45 ; (2) 6608 by 85.

(i) 45-^^.

„. TO

683 688 683 x 2

45 90

2

90 " 90

6603 5603 5608 x2_n
85 JO

a

70

11206
-iuwjy
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00. To divide a number (1) by 75 ; (2) by 176
; (3) by 225 •

(4) by 276.
'

Rule. Multiply the number In each case by 4, and diviae the pro-
duct in (1) by 800, in (2) by 700, in (3) by 900, iu (4) by UOO.

E3L Divide (1) 2697 by 75 ; (2) 28647 by 275.

m 76 -?22. . 2697_2697_2697x4 10788 „,,,
800

4

(2)276=n^;... 28647__23647_28647x4 94688

276 1 1 00 rioo~'"~'iioo ^'^^n?

61. To divide a number by any number of nines.

Rule. Divide the given number by the same power of 10 as is in.
dioated by the number of nines ; repeat the same operation as often
as necessary with each successive quotient obtained ; add all these
quotients together; their sum is the quotient required.

Ex. Divide 2897637 by 9999.

289-7637

•02897637

•000002897637

289-792679267637

Note 1. If the sum of the partial remainders should be the same
as the divisor in any example (i. e. a number of nines), it is plain that
there is no remainder, but that one should be added to the integral
part.

Note 2. By carrying on the operation, as in the given example
the digits which recur very soon appear; for instance, as in the example,
9267, so that thd answer above might be written 289'79267.

Ex. vn.

Miscellaneous Questions and.Examples on theforegoing Articles.

L

(1) Explain the principle of the common system of numerica
nototion. Multiply 6a8 by 48, and give the reagona for the several steps
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(2) Write at length the meaning of 9090909, and of 00909.

Find their sam and diflferenoe, and explain fully the procosses

employed.

(3) A person, whose age is 73, was 87 years old ^t the birth of his

eldest son ; what is the son's age ?

(4) Explain the meaning of the terms *' vinculum ", "bracket";
and of the signs +, — , =, .•., x.

Find the value of the following expression

:

16 X 37153-78474- 67162^4+40784 x 2.

(6) By the census of 1861, the population of Ontario was found
to be 1396091 ; of Quebec, 1111566

; of New Brunswick, 262047;
of Nova Scotia, 880857; of Prince Edward Island, 80857; of New-
foundland (1857), 124288 ; British Columbia and Vancouver's Island,

84816 ; Rupert's Land, 101000. Find the whole population of the

above named provinces.

II.

(1) Define "a Unit", " Number", "Arithmetic". What is the

diflference between Abstract and Concrete numbers ?

(2) Tlie annual deaths in a town being 1 in 45, and in the country

1 in 50, in how many years will the number of deaths out of 18675
persons living in the town, and 79250 poraons living in the country,

amount together to 10000 ?

(3) Define *' Notation ", " Numeration " ; express in numbers seven

hundred quadrillions four hundred and nine trillions.

(4) Find the the value of

494871-94853+(45079-8177)-(54812-8987)-(1763+231)+879x379.

(6) What number divided by 528 will give 36 for the quotient,

and leave 44 as a remainder ?

III.

(1) Define Multiplication, and Division. Shew that the product
jof two numbers is the same in wliatever order the operation is

[performed.

(2) The Iliad contains 15683 lines, and the JEneid contains 9892

I

lines; how many days will it take a boy to read through both of them,
at the rate of eighty-five lines a day ?

I
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(8) Tho dividend is 813215640, the quotient 62518, the remainder
46586; wliat is tho divisor ?

(4) Explain the meaning of the sign h-, and find the value of

(7864-4918)- 8-r(20874-12580)4-58-6 + (895456-2364)-f-566.

(6) At a game of criclcet A, J?, and O together score 108 runs;

^ and O together b< ore 90 runs, and A and C together score 61 runs

;

find the number of runs scored by each of them.

IV.

(1) Define Addition, and Subtraction. What is meant by a prime
number ? When are numbers said to be prime to each each other ?

Give examples.

Explain the rule of carrying in the addition of numbers ; exemplify
it in the addition of 8864, 4768, and 15988.

(2) A father was 21 years old when his eldest son was born
; how

old will his son be when he is 50 years old, and what will be the
father's age when the son is 50 years old ?

(8) Write in figures one hundred millions, one hundred thousand,
one hundred and one ; and in words 1010101010. Express in figures

M.DCOO.XL.

(4) Explain tho short method of multiplying and dividing a
given number by any number of nines ; exemplify by the number
8795678 bemg separately multiplied and divided by 9999.

(6) The estimated population of the British American Provinces
for the year 1870, is as follows : Ontario, 2047834

;
Quebec, 1887884

;

New Brunswick, 819398 ; Nova Scotia, 889348 ; Prince Edward Island]

97246; Newfoundland, 133000; British Ooiumbia, 60000; Rupert's
Land, 115000. Find the total estimated population of the above
provinces for the year 1870.

V.

(1) Multiply 478 by 148, and test the result by casting out the
nines. In what cases does this method of proof fail ? Divide 4848
by 99, and prove the correctness of the operation by any test you please.

(2) What number multiplied by 86 will give the same product a^
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(8) la the city of Montreal, for every two |>er8onB who speak

English only, three epeak French only, and seven hoth Englitih and

French ; and the whole population is 120000. How many speak

English only, French only, and huth English and French ?

(4) A gentleman dies, and leaves his property thus: 10000

dollars to his widow ; 15000 dollars to his eldest son, on the con-

dition of his giving to a sohool-library 860 dollars ; 6600 dollars to

each of his four younger sons ; 8760 dollars to each of his tlireo

daughters ; 4608 dollars to different societies ; and 699 dollars in

legacies to his servants. What amount of property did be die

possessed of?

(5) The quotient arising from the division of 9281 by a certain

number is 17, and the remainder is 878. Find the divisor.

VI.

(1) Explain briefly the Roman method of Notation. Express 1668

and 9000 in Boman characters.

(2) Explain the terms " factor ", " product ", " quotient " ; show by

an example how the process of Division can be abridged, if the divisor

terminate with cyphers.

(8) The remainder of a division is 97, the quotient 666, and the

divisor 91 more than the sum of both. What is the dividend ff

(4) Express in words the numbers 270130 and 26784 ; also write

down in figures the number ten thousand two hundred and thirty-

four ; and find the least number which added to the last number wivl

make it divisible by 8.

(5) A gentleman, whose age is 60, has two sons and a daughter

;

his age equals the sum of the ages of his children ; two years since his

age was double that of his eldest son ; the sum of the ages of the father

and the eldest son is seven times as great as that of the youngest son

;

find the ages of the children.



42 AEITHMETia

•f

X SECTION II.

CONCRETE NUMBERS.

TABLES.

f 62. Oar operations hitherto have been carried on with regard only
to abstract numbers, or concrete numbers of one denomiation It is
evident that if concrete numbers were all of one denomination •

\( for
instance, shillings were the only units of money, yards of length years
of tinie, and so on, such numbers would be subject to the coi.unon
rules for abstract numbers. Again, if the concrete numbers were of
different denomiuaiione, and those denominations differed from each
other by 10 or multiples of 10, then all operations with such concrete
numoers could be carried on by the rules which have been givon for
Jhole numbers. But generally with concrete numbers such a relation
does not hold between the different denominations, and therefore it is
necessary to commit to memory tables, which connect the diiierent
units of money together, the different units of length together, the
different units of tune together, and so on.

e
,

««

We shall now put down some of the most useful of these tableg.
with a ^ew brief remarks on each.

^

MONEY TABLES,

CANADIAN OURBENOY,

68. The Silver Coins are : a 5 cent piece.

a 10 " "

a 20 " "
100 cents makes one dollar, or $1.

'

NoTB. The cent (ct.), which is made of bronze, is one inch hidmmeter, and 100 cents weigh one pound avoirdupois. The Gmadian
Sliver coinage is of the same degree of fineness as that of Great Britain

Ihe copper coinage is not, according to the present law, a legaltender for more than 20 c6nts: nor i.. ih. .ii... ..,- ], _ ^

^

countf
^

'

*^^ ^""^^ '''''''*^^ ""^ ^""^^^ ^"^^''' being the steward of thil

¥ i-
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64.

h. regard only

niation. It is

aation; i<; for

'length, vears

the common
ibers were of

ed from each

such co»! Crete

)een givon for

iich a relation

therefore it is

the ditierent

togethor, the

these tablei^

one inch in

he Onnadian

reat Britain.

law, a legal
~- />

Note 1.

thus, fd.

y
N0T3 3.

XLLLIVAX OB OLD CANADIAN OTTEBENOT.

2 Farthings make 1 Half-penny ^d.

2 Half-pence i Penny Id.

12 Pence 1 Shilling Is.

6 Shillings 1 Dollar $1.

4 Dollars 1 Pound £1.

The farthing is written thus, ^d ; and three farthings

BNOLISR OB STEELING OUREBNOT.

2 Farthings make 1 Half-penny, or ^d.

2 Half-pence 1 Penny Id.

12 Pence 1 Shilling Is.

20 Shillings 1 Pound. £1.

The sterling pound or sovereign=$4.86| Canadian Onr-
rency.

Pounds, shillings, pence, and farthings were formerly denoted by
£, «, d, q respectively, these letters being the first letters of the Latin
words liha^ aolidvs^ de'2ariii8, and quadrans, the Latin names of
certain Roman coins or snms of money. £. a, d are still the abbre-
viated forms for pounds, shillings, and pence respectively.

Tlie following coins are in com-
mon use iu England

:

COPPER corns.

A Farthing the coin of least value.

A Half-peuny = 2 Farthings.

A Penny = 4 Farthings.

k (LVER COINS.

Three permy-piece = 8 Pence.

Four penny-piece = 4 Pence.

A Six pence

A Shilling

A Florin

A Half-Oiown

A Crown

= 6 Pence.

=12 Pence.

= 2 Shillings.

_ j 2 shillings
~

( and 6 Pence.

= 5 Shillings.

A Half-sovereign -10 Shillings.

A Sovereign =20 Shillings.

The following coins have been
in use at various periods in Eng-
land, but with the exception of
the first two, which are used un-
der difierent names, they are now
obsolete.

SILVER COINS.

A Groat =4 Pence.

A Tester=6 Pence.

GOLD COINS.

£.

=0,

=0,

=0.

A 13'oble

An Angle

A Half-guinea

A Mark or Merk=0
A Guinea =1
A Oarolus =1
A Jacobus =1
A Moidore =1

8.

6

10

10

13,

1,

3,

5.

r.

d,

8

6

4
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KoTB 1. The office at which coin is made and stamped, so as to
pass or become current for legal money, is called the Mint.

The standard of gold coin in Great Britain and Irelfnd is22 parts
of pure gold and 2 parts of copper, melted together. From a pound
Troy of standard gold there are coined at the Mint 46fJ sovereigns, or
£46. 14«. Gd.

: therefore the Mint price of gold ia ^ of £46. 14«. 6d. or
£3. 17«. lO^d. per ounce standard (12 ounces Troy=l pound Troy).

The standard of silver coin is 37 parts of pure silver and 3 parts of
copper. From a pound Troy of standard silver are coined 66 shillings.
Therefore the Mint price of silver is 6s. 6d. per ounce standard.

In the copper coinage, 24 pence are coined from 1 pound Avoir-
dupois of copper. Therefore 1 penny should weigh Jjth of a pound
Avoirdupois.

UNITED STATES CURRENCY.

65. 10 Mills (m.) make 1 Cent . . . . ct.

10 Cents, 1 Dime.. . .D.

10 ' -^es 1 Dollar. . .$.

10 Dollars i Eagle.. ..K

Note 2. The dollar, it seems, wes originally a German coin, said
to be derived from Dale, the name of the town where it was first

coined.

Cent most likely from the Celtic Cant, meaning a hnndred.

$:
MEASURES OF WEIGHT.

;
'1 TABLE OP TROY WEIGHT.

m
m :'1

k I

66. This table derives its name probably from Troyes in France,
the first city in Europe where it was adopted. It seems to have been
brodglit thither from Egypt. It has also been derived from Troy-
novant, the monkish name for London. It is used in weighing gold,

silver, diamonds, and other articles of a costly nature ; also in de-

termining specific gravities; and generally in philosophical investiga-

tions.
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The different units are grains (written grs.), pennyweights (dwts.),

oances (oz.), and pounds (lbs. or &>s.), and they are connected thus

:

24 Grains make 1 Per nyweight. . 1 dwt.

20 Pennyweights 1 Ounce 1 oz.

12 Ounces 1 Pound 1 lb. or ft.

Note 1. As the origin of weights, a grain of wheat was taken from
the middle of the ear, and being well dried, was used as a weight, and
called ' a grain.''

Note 2. Diamonds and other precious stones are weighed by
^ GaraU,^ each carat weighing about 8^ grains. The term 'carat'

applied to gold has a relative meaning only ; any quantity of pure gold,

or of gold alloyed with some other metal, being supposed to be divided

into 24 equal parts (carats) ; if the gold be pure, it is said to be 24
carats fine ; if 22 parts be pure gold and 2 parts alloy, it is said to be
22 carats fine.

Standard gold is 22 carats fine
;
jewellers' gold is 18 carats fine.

TABLE OF APOTHECARIES' WEIGHT.

67. Apothecaries' weight only differs from Troy weight in the

subdivisions of the pound, which is the same in both. This table is

used in mixing medicines. The different units are grains (grs.),

scruples (3), drams ( 3 ), ounces ( § ), pounds (lbs. or fts), and they are

connected thus

:

20 Grains. . .make 1 Scruple. . . 1 sc. or 1 3.

8 Scruples 1 Dram 1 dr. or 1 3

.

8 Drams 1 Ounce 1 oz. or 1 5 •

12 Ounces. . . 1 Pound 1 lb. or lb.

TABLE OF AVOIEDUPOIS WEIGHT.

68. Avoirdupois weight derives its name from Avoirs (goods or

chattels) and Poids (weight). It is used in weighing all heavy articles,

which are coarse and drossy, or subject to waste, as butter, meat, and
the like, and all objects of commerce, with the exception of medicines,
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gold, silver, and some precious stones. The different units are drains

<drs.), ounces (oz.), pounds (lbs.), quarters (qrs.), hundredweights
(cwts.), tons (tons), and they are connected thus

:

16 Drams make 1 Ounce 1 oz.

16 Ounces 1 Pound 1 lb.

25 Pounds 1 Quarter 1 qr.

4 Quarters 1 Hundredweight... 1 cwt.

20 Hundredweights 1 Ton 1 Ton.

In general, 1 Stone (1 8t.)=14 lbs. Avoirdupois, but for butchers'

meat or fish, 1 Stone=8 lbs. ; 1 Firkin of Butter=66 lbs. ; 1 Fodder of

Lead=19J cwt. ; 1 Great Pound of Silk=24 ounces; 1 Pack of Wool
=240 pounds.

1 lb. Avoirdupois weighs 7000 grains Troy

;

1 lb. Troy weighs 5760 grains Troy.

MEASURES OF LENGTH.

TABLE OF LINEAL MEASURE.

69. In this measure, which is used to measure distances, lengths,

breadths, heights, depths, and the like, of places or things

:

8 Barley-corns (in length) make 1 Inch, which is written 1 in.

12 Inches 1 Foot, l ft.

8Feet 1 Yard, i yd.

6 Feet 1 Fathom 1 fth.

H Yards, 1 Eod, Pole, or Perch. . 1 po.

40 Poles (220 yds.) 1 Furlong 1 for.

8 Furlongs 1 Mile, ' 1 m.

8 Miles 1 League, 1 lea.

69^ Miles 1 Degree 1 deg. or 1°.

NoTB. A grain or Barley, or a Barley-corn, is supposed to hav^
been the original element of Lineal Measure.
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nits are drams

indredweights

oz.

lb.

qr.

cwt.

Ton.

for bntchers'

; 1 Fodder of

Pack of Wool

cases

The following measurements may be added, as useftd in certain

4 inches make 1 Hand (used in measaring horses)

22 Yards make 1 Chain)

100 Links mak^. 1 Chain \
"'^ ^° °^«a«^ng land,

a Palm=3 inches, a Span=9 inches, a Oabit=18 inches,

a Pace =6 feet, 1 Geographical Mile=^V*' o^ a degree,

a Line =j\*^ of an inch.

TABLE OF CLOTH MEASURE.

60. In this measure, which is used by linen and woollen drapers:

2i Inches make 1 Nail.

4 Nails

4 Quarters .

.

6 Quarters .

.

6 Quarters .

.

8 Quarters .

.

1 Quarter... 1 qr.

1 Yard 1 yd.

1 English EU.

1 French Ell.

1 Flemish Ell.

mces, lengths,

:s:

m 1 in.

. 1ft.

. 1yd.

. 1 fth.

. 1 po.

. 1 fur.

. 1 m.

. 1 lea.

. 1 deg. or 1°.

>osed to h&v*

MEASURES OF SURFACE.

TABLE OF SQUARE MEASURE.

81. This measure is used to measure all kinds of surface or supec-
|ficies, such as land, paving, flooring, in fact everything in which length
and breadth are tOk be taken into account.

A Squaee is a four-sided figure, whose sides are equal, each side
being perpendicular to the adjacent sides. See figure below.
A square inch is a square, each of whose sides is an inch in length

;

squa-e yard is a square, each of whose sides is a yard in length.

144 Square Inches make 1 Square Foot. . . 1 sq. ft. or 1 ft.

9 Square Feet 1 Square Yard.. . 1 sq. yd. or 1 yd.

30| Square Yards 1 Square Pole ... 1 sq. po. or 1 po.

40 Square Poles 1 Square Eood. . . 1 ro.

4 Roods 1 Acre 1 ao.
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li' m t

A E F B

Q

H

1

4

7

2

5

8

3

6

26000 Square Links = 1 Bood.

100000 =1 Acre.

10 Chains = 1 Acre,

484k) Yards = 1 Acre. ^

640 Acres = 1 Square Mile.

Note. This table is formed from the table for lineal measure, by

multiplying each lineal dimension by itself.

The truth of the above table will cvppea/rfrom th- iVilovingconsidera-

tiona.

Suppose AB and AG to be lineal yards placed perpendicular to

each other.

Then by definition ABGD is a square yard. If^jE^,

EP, FB, AO^ GE^ HG=\ lineal foot each, it appears

from the figure that there are 9 squares in the square

yard, and that each square is 1 square foot.

The same explanation holds good of the other

dimensions. c d
The following measurement may be added

:

A Rod of Brickwork =272i Square Feet.

(The work is supposed to be 14 in., or rather more than a brick-and-a-

half thick.)

TABLE OF SOLID OR CUBIC MEASURE.

62. This measure is used to measure all kinds of solids, or figures

which consist of three dioaensions, length, breadth, and deptb or

thickness.

A CUBE is a solid figure contained by six equaP'squares ; for in-

stance, a die is a cube. A cubic inch is a cube whose side is a square

inch. A cubic yard is a cube whose side is a square yard.

1728 Cubic Inches make 1 Cubic Foot, or 1 c. ft.

27 Cubic Feet 1 Cubic Yard, or 1 c. yd.

40 Cubic Feet of Rough Timber or

60 Cubic Feet of Hewn Timber.. 1 Load.

¥4U V/'UuiC £ UUIto
1 T'v.^ ^f CLk;v>n;n»
*S> ^ \ja \fJi rw^lXX

128 Cubic Feet of Fire-wood 1 Cord.

16 Cubic Feet of Fire-wood 1 Cord-foot.
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measure, by

ng eonsidera-

endicnlar to

I E F B
1

4

7

2

5

8

3

6

9

Irick-and-a'

Is, or figures

d dept^i or

ares ; for in-

ie is a square

left.
1 c. yd.

The truth of the f/ret pa/rt of the alove *dble will appearfrom the
following cormaerations.

If AB, AG, and AD be perpendicular

to each other, and each of them a lineal

yard in length, then the figure DE is a
cubic yard.

Suppose DHs, lineal foot, and HKLM
a plane drawn parallel to side DC.

By the table Art. 61, there are y square
feet in side DO. There will therefor© be
9 cubic feet in the solid figure DL.

Similarly if another lineal foot EN
were taken, and a plane NO were drawn
parallel to J3X, there would be 9 cubic feet contained in the solid
figure HO,

Similarly, there would be 9 cubic feet in the solid figure NE,
Therefore, there are 27 cubic feet in the solid figure DE^ or

cubic yard.

Note. A pile of wood 4 feet high, 4 feet wide, and 8 feet long,
makes a cord.

MEASURES OF CAPACITY

TABLE OP WINE MEASURE.

63. In this measure, by which wines and all liquids, with the ex-

I

ception of malt liquors and water, are measured

4 Gills make 1 Pint 1 pt
2Pints 1 Quart 1 qt.

4 Quarts 1 Gallon 1 gaL
68 Gallons 1 Hogshead , . 1 hhd.
2 Hogsheads l Pipe l pipe.

2 Pipes 1 Tun 1 tun.

TABLE OF ALE AND BEER MEASURE.
64. In this measure, by which all malt liquors and water are

tAA avi -M^ /I

n

2 Pints make 1 Quart 1 qt.

4 Quarts 1 Gallon 1 gal.

MHW^BBHiii
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9 Gallons 1 Firkin 1 fir.

18 GaUons 1 Kilderkin. . 1 kil.

86 Gallons. 1 Barrel 1 bar.

1^ Barrels, or 54 Gallons , . 1 Hogshead . . 1 hhd.

2 Hogsheads 1 Butt 1 butt.

2 Butts 1 Tun 1 tun.

TABLE OF DRY MEASURE.

66. 2 Pints make 1 Quart ..... 1 qt.

4 Quarts 1 Gallon 1 gal.

2 Gallons 1 Peek 1 pk.

4Pecks 1 Bushel 1 bu.

86 Bushels 1 Chaldron 1 ch.

Note 1. Grains are generally sold by weight, as under.

66. 84 Pounds mak^ 1 Bushel of Oats.

48 Pounds 1 Bushel of Buckwheat.

48 Pounds 1 Bushel of Barley.

60 Pounds 1 Bushel of Beans.

56 Pounds 1 Bushel of Eye or Indian Corn.

60 Pounds 1 Bushel of Wheat, Peas, or Clover Seed.

^ MISCELLANEOITS TABLE.

n i

1 1
HHfHm

P^^^^H^^Bi'

1
^^^^^^^R

1
^^^Blli E
^HliiU

67. 12 TJnits make 1 Dozen.

12 Dozen 1 Gross.

12 Gross. 1 Great Gross.

20 Units , 1 Score.

24 Sheets of Paper 1 Qnire.

20 Quires. IReam..
100 Pounds .1 Quintal.

196 Pounds 1 Barrel of Flour.

200 Pounds 1 Barrel of Pork or Beef. \\
JNoU. A sneet luiaeu into two ieaves is called a folio, into 4 leaves

a qnarto, into 8 leaves an octavo, into 16 leaves a 16mo, into 18 leaves

an 18mo, &c
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r.

d.

tt.
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ver Seed.

Beef. l\

MEASURES OF TIME.

TABLE OF TIME.

68. 1 Second is written thus 1",

60 Seconds make 1 Minute V,

60 Minutes 1 Hour 1 hr.

24 Hours 1 Day 1 day.

7 Days 1 "Week 1 wk.

4 Weeks, or 28 days. . 1 Lunar Month 1 mo.

865 Days 1 Oivil or common year. . . 1 yr.

A year is divided into 12 months, called Calendar Months, the

number of days in each of which may be easily remembered by means

of the following lines

:

Thirty days hath September,

April, June and November

:

February has twenty-eight alone.

And all the rest have thirty-one

:

But leap-year coming once in four,

February then has one day more.

NeTB.—^A civil or common year= 62 wks., 1 day.

A leap-year =866 days.

A day^ tr rather a mean B$lar day^ which is divided in 24 equal

[portions, called mean»$lar Jiowra^ is the standard unit for the measure-

Iment of time, and it is the mean or average time which elapses be-

jtween two successive transits of the Sun across the meridian of any

3lace. •
The time between the Sun's leaving a certain point in the Bcliptie

md its return to that point consists of 365*242218 mean solar daya^ or

J65 days, 5 hours, 48 minutes, 471 seconds, very nearly, and is called

solar year. Therefore the chil or common year, which contains 365

lays, is about ^th o^ a day less than the wh/r year ; and this error
8
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would, of coarse, in time be very considerable, and cause great con-

fusion.

Julius Offisar, in prder to correct this error, enacted that every 4th

year should consist of 866 days ; this was called Leap or Bissextile

year. In that year February had 29 days, the extra day being called

" the Intercalary " day.

But the solar year contains 866*242218 days, and the Julian year

contains 866*25 or 866^ days.

Now 865-25—865 242218=-007782.

Therefore in one year, taken according to the Julian calculation,

the Sun would have returned to the same place in the Ecliptic -007782

of a day before the end of the Julian year.

Therefore in 400 years the Sun would have come to the same
place in the Ecliptic -007782x400 or 3-1128 days before the end of the

Julian year ; and in 1267 years would have come to the same place,

•007782x1267 or 9-7819, or about 10 days before the end of the Julian

year. Accordingly, the vernal equinox which, in the year 826 at

the council of Nice, fell on the 21st of March, in the year 1582
(that is, 1257 years later), happened on the 11th of March ; there-

fore Pope Gregory caused 10 days to be omitted in that year,

making the 15th of October immediately succeed the 4th, so that

in the next year the vernal equinox again fell on the 2l8t of March;
and to prevent the recurrence of the error, ordered that, for the

future, in every 400 years 3 of the leap years should be omitted,

viz. those which complete a century, the numbers eyT)re8sing which
century, are not divisible by 4; thus 1600 and 2000 are leap years,

because 16 and 20 are exactly divisible by 4; but 1700, 1800, and

1900 are not leap years, because 17, 18, and 19 are not exactly divi-

sible by 4. t

This Gregorian style, which is called the new style^ was adopted in

England on the 2nd of September 1762, when the error amounted
to 11 days. •

The Julian calculation is called the old style : thus old Michaelmas
and Old Ohristmas take place 12 days after New Michaelmas and

New Ohri8tma8=

In Russia, they still calculate according to the old style^ but in the

other oosntries Oi Europe the new style is used. Sir Harris Nicolas



TABLES IMPERIAL STANDARD MEASURE. 53

use great con-

he Jolian year

in his Chronology gives the dates at which the new style was adoptedm different countries. Of conrse, it was ahnost immediately adopted
by most of the Roman Catholic courts of Europe.

'^D.

TABLE OF ANGULAR MEASURE.

1 Second is written 1 sec. or 1".

60 Seconds make 1 Minute i min. or 1'.

60 Minutes 1 Degree 1 deg. or V.
^^ ^^Srees 1 Right Angle.. . . 1 rt. ang. or 90».

The circumference of every circle is considered to be divided into
860 equal parts, each of which is often caUed a degree, as it subtends
an angle of 1" at the centre of the circle.

70. An Act of Parliament " foe AeonRTAmiNO and Estabiishivo
Uotfobmitt op Weights and Measures," in Great Britain and Ireland
came into operation on the first of January, 1826.

*

It is thereby enacted,

* A ^'7t IM *^® ^'''^ standard Yard tf 1760, then in cus-
tody of he Clerk of the House of Commons, shall be the Imperial
Standard

^
Yard, (the brass being at the temperature of 62° by

Fahrenheit s thermometer)
; and tliat this Imperial Standard Yard

shall be the unit or only standard measure of extension, where-
from or whereby all other measures of extension whatsoever, whether
the same be lineal, superficial or solid, shall be divided, computed
and ascertained; and that the thirty-sixth part of this yard shall be

I
an Inch.

Now the length of a Pendulum vibrating seconds in the latitude of
ILondon, m a vacuum, and at the level of the sea, is found to be 391393
^uch inches, *. e. 39 such inches and 1893 ten thousandths of another
such inch.

U '^i'"/?''?"
*^® "^^''' ""^ recovering the Imperial Standard Yard

^hould ,t be lost. In fact, the brass Standard Yard of 1760 was de-

im
""' ''^''^^'^^ °'^^^'^ ^^ *^^ ^'^ ** *^® H^^^^ ^f Commons in

Secondly. That the hrass might of one Pound Troy of the year 1768
a m the custody of the same officer, shall continue the unit or

I
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Standard Measure of Weighty from which all othtir weights shall be
^^-fv-A/l '•"nyjyiA.l «nH .»«<'ertaiued ; that 5760 graiua shull be contained

in the Imperial Standard Truj Pound, and 7000 aaoh graiue. Xn the

Avulrdupuis Pound.

Now the weight of a cubic inch of distilled ik ater is 252*458 grains

Troy, the barometer being at 80 inches and the thermometer at 62°.

This affords the means of recovering the Imperial Standard Pound
should it be lost In fact, the brass weight of 1758 was destroyed or

lost at the above-mentioned fire.

8d. That the Standard Meoaure of Capacity for Liquids and
Dry Goods shall be " the Imperial Standard Oalh^y containing 10

Pounds Avoirdupois weight of distilled water, weighed in air at a

temperature of 62° Fahrenheit's thermometer, and the barometer being

at 80 inches.

Now this weight fills 277*274 cubic inches, therefore the Imperial

Standard Gallon contains 277*274 cubic inches.

The Imperial Bushel^ consisting of eight gallons, will consequently
be 2218*192 cubic mch^.

KEDUCTION.

71. When a number is expressed in one or move denominations,

the method of finding its value in one or more other denominations is

Bbduotion. Thus, £1 is of the same value of 240(2., and 7«. l^d. is of

the same value as 842 farthings, and converse],^ : the method or process

by which we find this to be so, is Ebduotion.

72. First. To exprese a number of a higher denomination or of

. higher denominations in unite ofa lower denomination.

Rule. Multiply the number of the highest denomination in the

proposed quantity by the number of units of the next lower denomina-

tion contained in one unit of the highest, and* to the product add the

number of that lower denomination, if there be any in the proposed

quantity.

Bepeat this process for each succeeding denomination, till the

renilirAd nnA is orrivari at.

Ex. 1. How many cents in $127.16

1
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$127.15

100

12700+15=12716 cents.

or $127.15=12716 cents.

Proceeding by th« Rule given abov«,

Seasonfor theproeem.

Since 100 cents make one dollar

;

.-.$127 =(l27«100)ot8.=12700cta.

.-. $127.16=12700 ct9. + 16 cts.

=12715 cents,

or $127.15?»12716 cents.

Ex. 2. Reduce 27 acres, 1 rood, 82 poles, to poles.

acres. rood. poles.

27 . 1 . 82

4 (add the 1 rood)

109 ro.

40 (add the 82 poles)

4892 poles.

Ex. 8. How many inches in 106 miles, 6 ftir., 25 poles, 2| yards)

miles. fur. poU yds.

106 . 6 . 25 . 2i ,

__8 (add the 6 for.)

854 for.

40- (add the 25 po.)

84185 poles

5| (add the 2^ yds.)

1709271

17092| (product of the i)

188020 yards

8

664060 feet

12

6768720 inches

*T9 a^ J m- *
««.^v>u«A. ^v \nu^i%/09 Mr «vc*»»t/t/r Oj tn/tAJV iimiHfll»tilliUiVHn* VT UiVIW'

minations in units ofa higher denomination.
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RjLE. Divide the given number by the number of units which
connect that denomination with the next higher, and the remainder,
if anj, will be the number of surplus units of the lower denomina-
tion.

Carry on this procoas, till you arrive at the denomination re-
quired.

Ex. 1. In 17392 cents, how many dollars and cents ?

By the Rule,

rio
100

]

1 10

17892

1789-2

$178-92 cts.

Reason for the Rule.

100 cent8=|l.

.-. 17392 cent8-^100=$178+ 92 cents.

.-. 17892 cent8=$178.92 cents.

N"oTE.~From the above example, we see that by cutting off the last

2 figures on the right of any number of cents, gives the dollars, and
the fignres so cut off will be the cents.

Ex. 2. Reduce 49 acres, 28 poles, 10 yards, 8 feet, 112 inches, td
inches. Prove the result.

ao. po. yds. ft. in.

49 . 28 . 10 . 8 . 112

_4

196 ro.

40 (add the 28 po.)

7868 poles

80| (add the 10 yds.)

236050
1967 (product of i)

288017 yards

9^ (addtheSftt)

2142161 feet

144 (add the 112 vaS

8568756

8668644

2142161

b08471296 inches
fr:i



f units wLicIi

he remainder,

er denomioa<

>mination re^

m

+92 cents.

3tS.

Dgoffthelasf

3 dollars, and

12 inches, td

Proof
144

12

112

9

REDUCTION.

m, in.

808471296-4

M

25705941-9 .

112 sq. in.

2142161-8 sq.ft.

288017

Now, since 80i or ifi sq. yda=l sq. po., ve multiply by 4, which

reduces the sq. yds. into quarters of sq. yds., and then divide that result

by 121, or 11 x 11, which brings it into sq. poles.

238017
4

121
11

11

4,0

4

952068-7

1

86551-3.

40 quarters of sq. yds.

or 10 sq. yds.

786,8-28 sq. po.

196

49

Therefore in 808471296 sq. in., there are 49 ac, 28 sq. po., 10 sq.

yds., 8 sq. ft., 112 sq. in.

Ex. vin.

Eednce and show by opposite process that your result is correct

:

(1) $878.28 to ceiics j and $1027.87 to cents.

(2) £67 to pence ; and JB15.12«. to pence.

(3) 8«. 4:^d. to half-pence ; and £1. Os. 3f<Z. to fartfciu^>

(4) £83. 16«. e^d. to farthings ; and £39S. 0*. lUd. to half-pence.

(5) 738 half-crowns to farthings; and 570 orowns co fourpenny
pieces.

(6) Find the number of pounds in 5673542 farthings, and prove
the truth of the result.

(7) How many half-crowns, how mpiy sixpences, and how many
fnnrnAnoaa oru fV><.\ra in QK rxnnnAaQ

Reduce, verifying the result in each case, the following

;
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,

int«) 69 lbs., 7 oz., 14 dwts., 19 grs., to grains ; and 87400167 gre.

to lbs.

(9) 66332005 scrs. to lbs. Troy; and 536 lbs. to drams and
scruples. «

(10) 7 tons, 15 cwt., 2 qrs., 16 lbs. to ounces; and 7568241 drs.

to tons.

(11) 6888297 oz. to tens ; and 33 tons, 17 cwt., 8 qrs., 27 lbs.,

15 drsj. to drains (cwt.=li2 lbs.).

(12) 17 lbs., 2 § , 2 3 to grains ; and 84678 grs. Apoth. to oz. Troy
>^ (13) 8 m., 7 fur., 8 po. to yards ; and 573 miles to ipohes.

(14) 1864428 in. to leagues; and 74 m., 3 fur., 4 yds. to inches.

(15) 4 lea., 2 m., 2 in. to birleycorns; and 50 m., 3 po. to yardsk

(16) 7 fur., 200 yds. to chains ; and 6 cubits, 1 span to feet.

(17) 84 yds., 1 qr. to nails; and 56 Eng. ells, 1 qr. to nails.

(18) 83 Fr. ells, 3 qrs. to nails : and 78 Fl. ells, 1 qr. to nails.

(19) 85 ac, 2 ro. to poles; and 56 ac, 2 ro. to yards.

(20) 8 ro., 87 po., 26 yds. to inches ; and 3 ac, 30 po. to feet.

(21) 15 ac, J ro. to links
; and 50000 po. to acres.

(22) 29 cub. yds. to feet ; and 158279 cub. in. to yds.

(23) 17 cu J. yds., 1001 cub. in. to inches ; and 26 cub. yds., 19

cub. ft. to inclies.

(24) 563 gals, to pints ; and 365843 gills to gallons.

(25) 760 bus., 3 pks. to quarts; and 2875646 quarts to bus.

(26) 250 chaldrons to bushels ; and 186048 pks. to chaldrons.

(27) 66 reams, 19 quires to sheets ; and 52073 sheets of paper

to reams.

(28) 36 wks., 5 d., 17 hrs. to seconds ; and 1 mo. of 30 days, 28 hrs.,

69 sec to seconds.

(29) How many barrels, gallons, quarts, and pints are there in

1336381 half-pints?

(30) One year being equivalent to 366 days, 6 hours, find how
many seconds there are in 27 years, 245 days. -

(31) From 9 o'clock p. m., Aug. 5, 1852, to 6 o'clock a. m., March 8,

1858, how many hours are there, and how many seconds?

(32) In Great Britain and Ireland there are 121888 square miles;

in British l!Torth America, 8889345 square miles ; in the United States
f\ t\ j\ f% f\ j^ j'\

lu iiuiurico, Dououuif square czui6» : iiow tuEuy acres iu Ciaoh oi liiuu^

countries i
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COMPOUND ADDITION.

74. Compound Addition is the method of collecting several num-
bers of the same kind, but coutainiug differeut denominations of that
kin\], into one sum.

Rule. Arrange the nnmbers, so that those of the same denomina-
tion may be under each other in the same column, and draw a line
below them.

Add the numbers of the lowest denomination together, and find by
Reduction how many units of the next higher denomination are con-
tained in this sum.

Write the remainder, if any, under the column just added, and
carry the quotient to the next column.

Proceed thus with all the columns.

Ex. 1. Add together $37.95, $36.87, $97.48.

By the Rule,

$37 95

86.87

97.48

The sum of the right-hand column is 20 ; write
under that column, and carry 2 to the next : the sum
of the next column together with the 2 carried is 28

;

write 8 under that column and carry 2 to the next,
and so on ; the same way as was done in the Simple

$172.30

Rules, and for the same reason.

Ex. 2. Add together £2. 48. 7k?., £8. 5». 10^, £16. 16«., and
£83. 12s. Hid

Proceeding by the Rule giveu above.

£ «. d.

2 . 4 . n
8 . 5 . lOi

15 . 15 .

88 . 12 . lU
£54 . 18 . 6i

The sum of 2 farthings, 1 farthing, and 2 farthings, = 6 farthings,
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i^ 1

60

=1 penny, and 1 farthing ; we therefore put down i, that is, one

farthing, and carry 1 penny to the colainn of pence. Then

(l+ll + 10+7)<?.=29<?.=(12x2+5K

or 2 shillings, and 6 pence ; we therefore put down 5<?., and carry on

the 2 to the column of shillings.

Then(2 + 12+15+5+4)«.=38«.=(20xl + 18)«.=£l., andlS«. ; we there-

fore put down IB*., and carry on the 1 pound to the column of pounds.

Then (1+83+16+8+2) pound8=je54.

Therefore the result is £54. IBs. 5ld,

KoTK. The method of proof is the «iame as that in Simple Addition.

Ex. 3. Add together 84 «ons, 15 cwt., 1 qr., 14 Ihs. ; 42 tons, 8 cwt.,

18 lbs. ; 18 tons, 19 cwt., 3 qrs. ; 7 cwt., 6 lbs. ; 2 qrs., 19 lbs. ; and 8

tons, 7 lbs.
tons. cwt. qre. lbs.

34 . 15 . 1 . 14

42 . 8 . . 18

18 . 19 . 8 .

. 7 . . 6

. . 2 . 19

8 . . . 7

Am. 99 . 6 14

Ex. IX.

£. ». d. £. a. d. £. a. d.

(1) 5 . 17 . 10^ (2) 63 . 15 . 2i (3) 528 . 14 . Ill

36 . 11 83 . 8 . 9f 854 . 19 . 4
7 . 8 . 4i 41 . . llf 678 . 18 . 91

73 . 19 . 8f 6 . 7 . lOJ 607 . . Of

80

tons.

14 . 6i

owt. qrs. lbs.

76

oz.

. 17

drs.

. If

BO. gn!

859 . 14 . 111

ao. ro. po.

(4) 16 . 17 . 2 . 24 (5) 22 . 3 . 2 . 19 (6) 82 . 2 . 24

13 10 . . 20 56 . . 1 . 10 18 8 . 14

17 . 15 . 2 . 19 8 . 2 . 2 . 11 20 . 1 . 27

84 . . 8 . 22 15 . 6 . 1 . 9 56 . .

11 11 . 1 . 11 79 . 4 . 1 . 10 45 . 8 . 30
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5 tons, 8 cwt,

9 lbs. ; and 8

a. d.

14 . Ill

19

18

4

9|

Of

14 . Ill

xo. po.

. 2 . 24

. 8 . 14

. 1 . 27

. .

. 8 . 30

COMPOUND ADDITION. «1

I

fil;,^ ; !f-^ ^f•
"'• "*''•' ""^ ^5»»»»- l**- W. also of *.49r

£316 14,. 6H, and £4850. 18,. id.
; also of £.506217 18. sj iss'

0,. M. £450812 ,5.. 2Jd, £9887. U. 5^^., and £29 9 Lill^-' t,prove the result in each case.
*^'

'

and 21 bs., 8 oz., 13 dwt., 11 grs. : also 22 lbs., 7dw ., 15 grs • IsZ
'

and 46 lbs. 11 o.., 16 dwt., 19 grs. : also wio oz. 9 dwt 19 fS'.'
4179 oz., 11 dwt 14 grs

; 8497 oz., 12 dwt,, 22 grs. , 5629 oz 19 d^t

'

17 grs.
;
and 1038 oz., 4 dwt., 14 grs. : verify each result.

10r t 'Jf^^'
^^ "''•' ^ °^- * ^''' ^ «"••

:
«« l''^-. 10 oz., 2 drs -

9 Iba, 9 oz., 8 drs., 2 sor.
; 55 lbs., 6 drs. ; and 78 lbs., 11 oz 4 d™

'

1 scr.
:
ako 18 lbs., 6 oz., 7 drs., 2 scr., 17 grs. ; 19 lbs. 11 ll] 1 soT'18 grs.

;
86 lbs., 3 oz., 2 scr., 19 grs. ; 6 oz., 7 drs., 7 grs. ; and 76 bs86 grs. : explain the process in each case.

« •
.

m" J78 lbs.,

(10) Knd the aggregate of 1 cwt, 2 qra, 26 lbs., 10 oz. ; U cwt
18 lbs., 9 oz.; 18 cwt, 8 qrs., 17 lbs., 14 oz.; 7 cJt., 1 qr, 25 lis

2 qrs., 15 lbs.
;
781 tons, 6 cwt., 8 qrs., 24 lbs ; 279 tons, 7 cwt , 10 Z'

tons iwHn 'J-\'I
'''

'

"'"' '" ""'' ' »"•• " »-- •• »1- »f 28tons, 12 cwt., 15 lbs., 12 oz. ; 58 tons, 17 cwt., 1 qr., 10 oz. ; 67 tons
8 qrs., 16 oz

; 19 cwt., 27 lbs. ; and 8 tons, 18 lbs., 18 oz • DroveTa
results (owt.=112 lbs.).

'
' *"^* *"*

(U) Find the sum of 26 m., 7 fnr., 28 po., 8 yds. ; 22 m 6 fur

l/^n l^r '^ "'•.4 f-.,8 yas.; 86 m.,'6 far., 88 po^S ydsand 25 . 1 f„r 29 po. 2i yds : al«. of 14 n.., 7 ftar.', 28 ^o. ,^:
^

ic, 11 in.
,
12 m., 5 fur., 1 yd., 2 ft., 8 in. : 27 m 2 fnr iq\.«

i''\ \
"••

i?
'-•

'

'" "•• « ^"••' '' ^' «» /^"Vftfe 'in a'nd

03 yds.
;
67 lea., 3 fur., 157 yds. ; 11 lea.. 1 m., 93 yd i'; 9 "a 2 „

'

6 f"r., 87 yds. ; and 84 lea., 2 m., 7 fur., 198 yds
' '

fj^:-:?^-' 2."'';
!
« y"!'-. 2 qrs., 2 na. ; and 88 yds.. 2 or, H !! .'

*, 2S qrs,, 8 na. ; 13 Eng. ells, 2 qrs.,lna.; 89 Eng. ells,
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4 qrs., 2 na. ; 87 Eng. ells, 4 qrs., 8 na. ; and 79 Eng. ells, 8 na. : and

prove each result.

(18) Find the sum of 25 ao., 2 ro., 16 po. ; 80 ac., 2 ro., 25 po.

;

26 ac., 2 ro., 35 po. ; 63 ac, 1 ro., 81 po. ; and 84 ac, 2 ro., 29 po.

:

also of 5 ac, 2 ro., 15 po., 25J sq. yds., 101 sq. in. ; 9 ac, 1 ro., 86 po.,

12i sq. yds., 87 sq. in. ; 42 ac, 3 ro., 24 po., 28f sq. yds., 67 sq. in.

;

12 ac, 2 ro., 6 po., 18f sq. yds., 23 sq. in. ; and 17 ac, 24 po., 80 sq. yds.,

118 sq. in.: explain each process.

(14) Find the sum of 3 c yds., ^3 c. ft., 171 c. in. ; 17 c yds.,

17 c ft., 31 c. in. ; 28 c yds., 26 c. ft., 1000 c. in ; and 84 c yds.,

23 0. ft., 1101 c in.

(15) Add together 39 gals., 8 qt?., 1 pt. ; 48 gals., 2 qts., 1 pt.

;

56 gals., 1 pt. ; 74 gals., 3 qts. ; and 84 gals., 3 qts., 1 pt. : also 2 pipes,

42 gals., 3 qts. ; 86 gals., 1 qt. ; 5 pipes, 48 gals. ; 12 pipes, 53 gals.,

8 qts. ; and 27 pipes, 2 qts., of wine : also 19 hhds., 10 gals., 3 pts.

;

29 hhds., 60 gals., 7 pts. ; 116 hhds., 46 gals., 6 pts. ; 2 hhds., 2 pts.
;

and 235 hhds., 1 bar., 8 qts., of beer.

(16) Add together $19.28, $27.35, $37.39, $216.16, $152.98

$225.17, and $23.19; also $2795.28, $3878.15, $737.85, $6797.27,

$9689.21, $5293.78, $69256.36, $52678.38, $27812.15.

(17) Add together 4 mo., 8 w., 5 d., 23 h., 46 m. ; 5 mo., 1 d., 17 h.,

67 m. ; 6 mo., 2 w., 1 h. ; 1 w., 6 d., 23 h., 59 m. ; and 11 mo., 1 w.,

68 m. : also 7 yrs., 28 w., 3 s. ; 26 yrs., 5 w., 5 d. ; 58 yrs., 6 d.^

23 h., 59 8. ; 43 w., 23 h.. 50 m., 12 s. ; and 124 yrs., 14 w., 19 h.*

87 s.

(18) When B was born, ^'s nge was 2 yrs., 9 mo., 3 w., 4 d.
\

when G was born, i5's age was 13 yrs., and 8 d. ; when D was born,

(T& age was 9 mo., 2 w., 3 d., 23 h. ; when E was born, D's age wak

6 yrs., 11 mo., 23 h. ; when F was born, E'b age was 7 yrs., 8 w., 5 d.,

15 h. "What waa -4's age on i^'s 5th birth-d^y ?

COMPOUND SUBTRACTION.

75. Compound Subtraction is the method of finding the differ

A«y^£. 'Uf\*-.._ff\j%r» t.wf^ nnTisl'jf^T'a of t.Hf. sflTYift t'"d. bnt o.fsntiiinini? (iifffireiit

denominations of that kind.
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>., 25 po.

;

>., 29 po.

:

•o., 86 po.,

67 sq. ID.

;

30 sq. yds.,

17 0. yds.,

84 c. yds.,

jts., 1 pt.

;

so 2 pipes,

9, 63 gals.,
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;

ds., 2 pts. ,'

,
$162.98

$6797.27.

Id., 17h.,

mo., 1 w.,

yrs., 6 d.

w., 19 h.*

3 w., 4 d.
\

was born,

's age wah

, 3 w., 5 d.,

the differ

COMPOUND SUBTBAOTION. 63

Bulk. Place the less number below the greater, so that the num-
bers of tlie same denomination may be under each other in the same
column, and draw a line below them.

Begin at the right hand, and subtract if possible each number of
the lower line from that which stands- abo^re it, and set the remainder
underneath.

But when any number in the lower line is greater than the num-
ber above it, add to the upper one as many units of the same deno-
mination as make one unit of the next higher denomination ; subtract
as before, and carry one to the number of the next higher denomina-
tion in the lower line.

Proceed thus throughout the columns.

Ex. 1. From $2782.26 take $1783.29.

$2782.25

$1783.29

$998.96

This example is worked in the same way
Simple Subtraction.

Ex. 2. Subtract £88. 18«. 8^d, from £146. Ids. 6id.

Proceeding by the Eule given above,

£. s. d.

146 . 19 H
88 . 18 n

£68 H

I

Season/or the above process.

Since ^d. is greater than id, we add to id. 4 farthings or 1 penny,
thus raising it to 6 farthings

; and when 2 farthings are subtracted from
6 farthings, we have 8 farthings left; we therefore write down frf.

:

and in order to increase the lower number equally with the upper
number, we add 1 penny to the 8 pence.

Now 9 pence cannot be taken from 6 pence ; we therefore add 12
pence or U. to 6 pence, thus raising the latter to 18d. : we take the 9d.
from 18d., and put down the remainder 9d.; then adding Is. to 18a,
the latter beeohies Ids. : ids. taken fron^ iy«. leave no remaiir'^er: we
then subtract £88. from £146., as though they were abstract numbers.
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It \s manifest that in this prooese, whenever we add to the upper line,

we also add a number of the same value to the lower line, so that the

final difference is not altered.

Ex. 8. Subtract 106 lbs., 11 oz., 16 dwt., from 144 lbs., 8 oz.,

14 dwts.

lb. oz. dwt,

144 . 8 . 14

106 . 11 . 16

87 8

Ex. X.

18

£. ». d. £. «. d.

(1) 843 . 18 . 6i (2) 663 . 5 . in
11 . 18 . 6| 849 . 19 . 9i

cwt. qr. Ib0. oz. far. po. yds.

(8) 63 .. 18 . 1 (4) 14 . 84 . 5

68 1 . 12 . 10 1 . 88 . 4

ac. ro. po. qri. bUB. pk. gal>

(6) 63 . 1 . 29 (6) 64 . 8 ,1.0
57 . 2 88 8 . 5 .8.1

(7) Subtract £456. 15«. ll^d. from £534. 18«. lO^d. ; and prove the

result.

Find the difference between the following numbers, and verify the

results

:

(8) 5836 lbs., and 4976 lbs., 7 oz., 18 dwt., 19 grs.

(9) 26 t ms, 2 qrs., 23 lbs., and 19 tons, 3 cwt., 3 qrs., 18 lbs.

(10) 144 lbs., 9 oz., 4 drs,, 1 so., and 129 lbs., 7 drs., 3 so.

(11) 418 yds., 1 qr., 1 na., and 387 yds, 3 qrs., 8 na.

(12) 15 yds., 1 ft., 5 in., and 13 yds., 2 ft., 7 in.

(13) 18 m., 6 fur., 85 po., 8i yds, and 12 m., 88 po., 4 yds.

C14) 8 ro.^ 28 do.. 27 S"-. vdsj^ 7 «n, ft^. and 1 ro=^ 89 do.. 284> sa. vds..

8 sq. ft. ^
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COMPOUND MULTIPLICATION. 65

1280'1'L':"'''
'^ " """ '" '^^ """• ""' •"-» 8« «»•'• y-"-. 2* cnb. ft,

29 ^!, 2 qts!"^
" ^'''"' ' '"'•• ^ •"•• "' "'""^ ""^ 187 tnns, 1 hhd,

nil m^^'" ^o'" ^ ^"'•' "' ''~'' "-^ " •>"- 2 fl'- 8 gals., 29 aU
(18) 216 yrs., 9 mo., 2 w., 4 d., and 217 yrg

is sT° w 1^"' '.^
^""^^

'

**"" "^ ^'- P™'*' «t I"»>do=-' (England)

20 What sum added to £947. 19,. 7H will make £1000?

wonh»6t78M R „ "^ 'ir*"""
*""'"•'«" '"rf''™«M, it is

COMPOUND MULTIPLIOATION.

76. OoMPoDSD MrtTu-uomoH is the method of flndina theamount of any proposed compomid nnmber, that is, of «.y nLw
tTr <^ »

""" denominations, bat aU of the Ume kfndThe:
It IS rep- >ted a given number of times

malSand!^
"" ""'"""" '""'"*'"' '»""' ^«''<"-i-««n of the

ur.a^^!A^l
""* "T^" "^ *' ^""^ denomination by the mnltiplier

^ tt "'^''"f^f/f <""» of the next denomination contSTnto first prodnct; if there be a remainder, write it down- forthe

mrn/'l"^ "^.""'"'^ *"" """"" o^ *"« "»' denomiliin in bemnlt^hc«id by the multiplier, and after adding to it the above*

prXr
'""^'"""" ""''^ P"'^^ with the resSt aswith tht flm

OftSaSf" ''™""' "'" "' "'^^^--"'-omination,

Ex. 1. Multiply $212.13 by 12.

$212.13

12 ^ ,^?
^^^^ example we do the same as in Simple

. -Biultiplication, observing tn nla^^ fT,« .^:^x _._.

• $2546.66 aratlng the dollars and cents in its propter'
piace.'^^"
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lii

TW

U-

Ex. 2. M iltlply £56. 4«. Qld. by 5,

Proceeding by the Rule given above,

£. t. d
56 . 4 . 6J

5

£281 . 2 . 8^

Heaton/or the above process,

\d. multiplied by 5 is the same as (^+^ + ,^ + J+^)<i.=5 half-penoo

=2^(i. ; we therefore write down \d.^ and carry 2d. to the denouiiua-

tion of pence

:

6i. multiplied by 5=30i. ; therefore (2+6x5)i.=82<?.=(2xl2+8)<Z.

=2«.+8^. ; we therefore write down 8(Z., and carry 2«. to the denotnina-

tioQ of sliillings

:

4«. multiplied by 5 = 20a. ; therefore (2 + 4 x 5>. = 22s. = (20 + 2)«. =

= £1 + 2«. ; we therefore write down 2»., and carry £1 to the deno-

mination of pounds

:

Now by Simple Multiplication £56x5=£280 ; therefore £(1+56x5)

=£(1+280)=£281.

Therefore the total amount is £281. 2«. ^\d.

77. When the multiplier exceeds 12, a convenient method is to split

the multiplier into factors, or into factors and parts: thus 15=3 r5;
17=8x5+2; 23=4x5+3; 240=4x6x10: aadsj on.

Ex. Multiply £55. 12«. ^\d. by 23.

£.

55 .

8. d.

12 . 9i
4

222 . 11 . 1

5

=value of £55. 12«. ^\(l. multiplied by 4.

1112 . 15 . 5 =value of £222. 11«. Id. multiplied by 5, or of

£55. 12«. 9K multiplied by (4x5), or 20.

166 . 18 . 8f=vaJue of £55. 12s. %\d. multiplied by 3.

£1279 . 13 . 8|=value of £55. 12s. 9K multiplied by (20+3), or 23.

NoTK For an example, when the multiplier is a large number, see

the Elementary Arithmetic, p. 60.
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NoTB. When the miiltlplican(] contains farthings, If one of th-
factors of the multiplier be even, it will often be advantageous to nse
it firMt, as the farthings may disappear.

half-pence

lenoiiiiua-

Jxl2+8)<Z.

lenomina-

20 + 2)8. =

the deno-

5(1+56x5)

L is to split

15=3 r5;

of

3), or 23.

miber, see

0)
(8)

(9)

(10)

Multiply
' ^^•^^•

(1) $217.85 separately by 8 and U.
(2) £7. 19«. 7jf<f. separately by 10 and 13.

(8) £721. 0». 5^d. separately by 81 and 96.

(4) £2579. 0». OK separately by 147, 155, 474, and 2881.
(5) 86 lbs., 7 oz., 16 dwt., 11 grs. separately by 8 and 86.
(6) 3 tons, 24 lbs., 13 oz. separately by 11 and 76.

45 lbs., 7 oz., 8 drs., 2 sc. separately by 12 and 68.
67 yds., 1 qr., 2 na. separately by 9 and 53.
70 yds., 2 ft., 10 in. separately by 7 and 29.
16 ac, 3 ro., 38 po., 27 yds., 2 ft. by 11.

(11) 380 ac, 8 ro., 82 po. separately by 12 and 106.
(12) 57 gals., 8 qts. separately by 10 and 257.
(18) 76 qrs., 5 bus., 2 pks. separately by 13 and 240.
(14) 5 wks., 6 d., 18 h., 14 m. separately by 11 and 339. ^
(15) 84 hhds., 43 gals., 1 pt. of wine separately by 27 and 364
(16) 43 bar., 13 gals., 1 qt., 1 pt. of beer separately by 39 and 764.

^^9 l\tr'7 T ^^ ^'"^^^ "* ^^- ^'- ^^^- ^^^^i "^3 sheep at
±2 2.. HiJ. each

; 12 cows at the avernge of £37. Os. 2^d. for every
8 of them

;
and 17 horses at 37 guineas each : the expenses of gettingthem aU home amonnt to 17i guineas. What money mu3t he drawtrom his bankers to pay for the whole outlay?

(18) There are 7 chests of drawers : in each chest there are 18

^rT^L^oK "^T"^
^'"^'^ ® ^^^'^^^^^

'
«°^ ^^ «^°^ di->«iou there is

placed $25.25. How much money is deposited in the chests ?

ooMPomn) DIVISION.

n. ^k'
^^^^^^ I>"^isiON is the method of dividing a compound

number, that is, a number composed of several denominations, but allof the same kind, into as many equal parts as the divisor contains

fZl
^'''' ^^«" of fi^di^g how otten one componnd nmnber is con-tamed m another of the same kind.
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When ths DitisoT U an abttraet numbiff either ta^0r or not larger

RuLX. Plaoe the niimbers as in Simple Diyliion : then find how
often the divisor is oontaiued in the highest denomination of the

dividend; put this number down in the quotient*, multiply %b in

Simple Division and subtraot.

If there be a remainder, reduce the remainder to the next inferior

denomination, adding to it the number of that denomination in the

dividend, and repeat the division.

Carry on this process through the whole dividend*

Ex. 1. Divide £199. 6«. Qd. by 180.

Proceeding by the Bule given above,

£. «. d,

180) 199 . 6 . 8 (1£.

180

69
20 (add the 6<.)

The work is usually written thus

:

180) 1886 (10».

1800

86

12 (add the 8<2.)

180) 1040 (8<2.

1040

iS. «. d.

180) 199 . 6 . 8 (1^. 10«. 8dL

180

69

20

1886

1800 •'

86

12 • .

1040

Therefore the answer is £1. 10«. SdL

Reasonfor the above process.

We first subtract £1 taken 180 times, from £199. 68. 8i., and there

remains £69. 6«. 8(2.

Now £69. 6«. 8i.=1886«. 8<2. ; from this amount we subtract 10«.

taken 180 times, and there remains 868. 8<2.

Again, 868. 8(2.-1040(2. ; from this amount we subtract 8(2. taken

180 times, and nothinir remains.

Therefore £1. 10«. 8(2. is contained 180 times in £199. 68. 8(2.

I
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Ex. 2. Divide £1076. 4$. S^d. by 527.

527) 1076 . 4 . 8f (2£.0«. 104. ^^,
1054

22

_20 (odd the 4«.)

444 (0#.

12 (add the Bd.)

627) 5881 (lOcf.

627_

61

4 (add the Sq.)

527) 247 (0^.

Therefore the result is £2 0». lOd., and there remain 247 farthings
to be divided by 527, which division will clearly not give so much as
one farthing.

Therefore the quotient is £2. 0». lOd. Of||£.

Ex. XII.

(1) £886. 16,. 5M-4-11. (2) £478. 14*. 64.+12.
(8) 459 lbs., 4 oz., 5 dwt., 22 grs.-^29.

(4) 155111b8.,8oz.,6drs.,2sc.-*.68. (5) £1288. U 84.^-754
(6) 2 fur., 10 po., 1yd., 1 ft., lOin+85. (7) £165. 15,. 81^.4-189.

(9) 1788 c. yds., 1286 c. m.-5-798.

(11) 266 tuns, 88 gal8.^102.

(13) $61411-4-217.

(15) £180264. 98. 6i.-j-9416.

(17) 178 owt., 8 qrs., 141bs.-r-53.

(19) 684 d., 8 h., 9 m.^47.

(21) 76 cwt.H-968.

(23) 13 ac, 1 ro.-M47.

(25) 97 qrs., 8 bus., 3 pks.-^107

(8) £2728.-j-744.

(10) £87. 8s. 14.-5-74.

(12) £492710. l8. 84-5-6852

(14) £l746-^2787.

(16) 1283cwt., 41bs.-^75.

(18) 206 mo. of 28 days, 4 d.-^26.

(20) 15 cwt., 27 lb., 11 oz. -1-456.

(22) 75 ac, 8 ro., 89 po..^26.

(24) 91 yds., 2 qrs., Ina. -1-903.

(26) $455455-5-637.

TO T* .. . - _ I

" imMmiummimmm»:f
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kMn,

Ex. 8. Divide £131. 2«. 8|d by 48, and also by its factors 6 ana 8.

and shew that the results coincide.

£. d.

48) 181 2 . 8i (2£. 14*. 7^. |4.
96

85

_20

48) 702 (14».

48

222

192

80

12

48) 868 (7^.

836

82

4

48) 130 (2q.

96

Now, dividing by the factors 6 and 8 we get

£. s. d.

131 . 2 . 8^

rem. 4
48

( 21 . 17 U
2 . 14 . 7^ f I rem. 5

Therefore the trne remainder

=(5x6+4) q. =34$'.,

and since our divisor is 48, we write the

remainder ; thus l^.

84

Therefore the quotient is £2. 14«. 7^. ^iq.

80. When the divisor and dividend are both compound numbers of
the same hind.

Rule. Reduce both numbers to the same denomination : divide as

in Simple Division, and the result will be the answer required.

Ex. How often is 5«. Z\d. contained in £15. 8«. M. ?

Proceeding by the above Rule,

5 .

d.

8|

£. «.

15 . 18 .9.

12

63

^20

318
4

255

12 .

3825

4

15300

255) 15300 (60

Therefore 60 is the answer.
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MSCELLANEOUS EXAMPLES WOBKED OUT. 71
Reasonfor the above process.

6«. 3K =255 farthings, ;
^

£16. 18a. 9^.=15300 farthings
;

i"*'""^ "'^^°^' '' ^"^^^ ^-- 1««00 farthings leave no

Ex, xm.
(1) £^.l2s.Zd.^l8.^d.
(2) £65. 18«. 10K-4-£2. 8«. 7K
(3) £160. 4*. 8i«.~£l. 108. 6K
(4) £401. 4«.8e?.-.£2. lUSifl?

(7) 9487 bus., 2 pk8.-M43 bus., 3 pks.

fj^ lt\^
^*''' ^ ''^•' ^^ P°-^^ ^^-^ 8 ^o., 27 po.

(9) 57 lea., 1 m., 956 yd8.H-7. fur., 87 yds 1 ft fi In
(10) |63729--$873. ^

' *' ^
^•

^^..ZW«, .Ebo^^z^, .f.^^,>,^ on Arts. (71-80), ,.^*ei ^,
Jix. 1. A person bought 500 yards of cloth at Ha '7ft « ^--^ ^

retailed it at $8.90 a yard : what was his profit ? ^ ^*^' '^^

His profit on 1 yard = 12 cents. ; for $8.90-f3.78=12 oentetherefore his whole profit=(12 X 500) cts.
- '^^ ^^ oente.

=$60

The daily supply of water=(r5. 24) gaUons;

therefore e«>h family may use daily^ g^., „, g g^^
Ex. 8. How many revolutions will a whefil x^hi^i. i. a j •

circumference, make in 8 miles ?
' '^ '" ^ ^*'^'' '"^

8 miles=(3xl760) yards=5280 yards,
and smce the wheel passes over 4 yards in one revolution •

5280
'

-J-
or 1820=number of revolutions required.



72 AHITHMETIO.

Imsr!

l-t

Now, 1 guinea-fl sovereign+l half-crown +1 shilling

=(42+40+5+2) sixpences

=89 sixpences

;

and £1246=(1246 x 20 x 2) 8ixpence8=49840 sixpences-,

the question therefore is reduced to this : How often are 89 sixpences

contained in 49840 sixpences ?

^T 1. .J 49840 ^.^Number reqmred=—577-=o60

Ex. 5. How much water must be added to a cask containing 60

gallons of spirit at $8 a gallon, to reduce the price to $1.92 a gallon ?

Cost of ca8k=($3)x 60=1180=18000 cents.

$1.92=192 cents

therefore , or 98i=the number of gallons which t^e cask must
xVju

contain, in order that its contents may be sold at $1.92 a gallon.

Therefore (98f-60), or 83f=the number of gaUons of water which

have to be added.

Ex. 6. A traveller walks 22 miles a day, and after he has gone 84

miles, another follows him at the rate of 84 miles a day ; in what time

will the second traveller overtake the first ?

The second traveller has to walk over 84 miles more than the first

before he can overtake him.

Each day he walks (34-22) or 12 miles more than the first

;

therefore ff or 7 is the number of days required.

Ex. 7. A mixture is made of 8 gallons of spirits at 12a. 10^. a gallon,

7 gallons at lOs. 6d. a gallon, and 10 gallons at Qs. Id. a gallon ; at what

price per gallon must the mixture be sold, 1st, that the seller may

neither gain nor lose by his bargain ; 2nd, that he may gain £1. ISs,

by it.

£. 8.

8 gallons at 12«. lOd. cost 6 . 2

7 gallons at lOs. Qd. cost 8 . 13
* n 11 _j-/\_ iJ x. A t /\
l\j gOiiOUo Si VS. la. CUSii t . JLU

therefore 25 gallons cost £18 . 7

d.

8

6
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Ist. If he is neither to gain nor lose, he must sell 1 gallon for
£18. 78. ^. ^•~25~

5
^*''^^' ^^^^®^ <>"^ gives 108. SjV- m the price required.

2nd. If he is to gain £1. 13*.

26 gallons mnst be sold for £18. 7«.+£l. 18«., or £16

;

therefore, 1 gallon mnst be sold for^ ; which, worked out, gives 12*.

as the price required.

Ex. 8. Divide $49 among 5 men, 6 women, and 7 boys
;
giving eachwoman twice as much as each boy, and each man thrice as much as

each woman.

Since each woman's sbare=twice each boy's share,
therefore 6 women's 8hare8=12 boys' shares.

Again, since each man's share=thrice each woman's share,
therefore, 5 men's 8bire8=16 women's shares,

=80 boys' shares,
but 5 men's shares+O women's shares+r boys' shares=$49,
or 80 boys' shares+12 boys' shares+Y boys' shares =$49*

J
.

or 49 boys' shares=49

Therefore, each boy's 8hare=i?=$l.

Therefore, each woman's share=$2.

each man's share=$6.

NEW DECIMAL COINAGE.
81. The House of Commons of the Dominion of Canada intends to

adopt a coinage based on the decimal system, (as the present is), butof which the unit shall be the sovereign; thus having the same
coinage as is proposed to be used in England. The coins proposed for
such a system are pomids, florins, cente, mils. The table would stand

10 mils (m.) make 1 cent, 1 c.

10 cents 1 florin, 1 fl.

10 florins i pound, £1.

82. In such a system, much of the labor of reducing snperior to
inferior denominations, and the conver.., is done away tith; for wo
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could at once say, £24. 3 fl. 7 o. 2 m.-=24372 m. Since hj performing

the operation of reducing at length, we obtain

iS. fl. 0. 'm.

24 . 8 . 7 . 2
10

240+8, or 248 fl.

10

2430-^7, or 24270.

10

24im)+2, or24872m.

or we might say £24. 3 fl. 7 o. 2 m.=£24-872.

Similarly, £24. 3 fl. 7 c. 2 m.=243-72 fl., or=2437-2 c
Conversely 24372 mils.-=£24. 3 fl. 7 c. 2 m.,

for, proceeding by Rule (Art. 78), we get

10 24372

ilO

I

e

8

10

2437-2 m.

243-7 c.

24-3 fl.

hence 24372 m.=£24. 8 fl. 7 o. 2 m.

Again, £254. 5^ c.=£254. 5-5 c.

100

25400 c. +5 -5 0.

=25405-6 c.

=254055 m.

Also, £254. 5i fl.=-£254. 525 fl.

10

2540 fl. + 5-25. fl..

. =2545-25 fl.

=25452-5 c.

=254525 m.

Ex. XIV.

Reduce, expressing in each successive inferior denomination and

verifying each result

:

(1) £15. 6 fl. to mils, and 6 fl. 8 0. 2 m. to mils.
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m Ts 6? o'!" ^^i''' '"f
^''- ^ fl- 2 c. 9 m. to mils.

(4; £10.
1 m. to mils, and £46. 2^ c. to mils.

.a?..'; if;""—"""-—.., .1..., mi..,

^18.6fl.8c.6m.=18685,

9 fl. 9 m.= 909,

£24. 1 m.=24001,

8o. 2m.= 82,

5ifl.= 625,

jE.

or=: 18-635,

or= -909,

or= 24001,

or= -032,

or= -526,

or=£4410a,44102 m.,

each of which re8ult8=£44. 1 fl. 2 m.
Ex. 2. From £16. 3 c. 2 m., subtract £14. 4 fl. 9 m.

""•
je.

or= 16-082,

or= 14*409,

Ul.

^16. 8 c. 2 m. =16032,
£14. 4fl. 9.m.=14409,

1623 m., or= ':.'623,

each of which result8=£l. 6 fl. 2 c. 3 m.
Ex. 8. Multiply £16. 8 c. 2 m. hy 23.

£16. 3 c. 2 m.=16082 mu, or=£l6-032.

m.

16032

03

48096

82064

8(T»736 m.

£.

16-032

23

48096

32064

£368-736
each of the above re8ult9.-=£368. T fl. Jin «« I

Ex. 4. Divide £368. 7 fl. 8 -. 6 m. by 23.
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ler wordii, divide 868786 m. by 28, or £868-736 by 21

m. • m. £. £.

28) 868786 (16082 23) 868-786 (16-082.

28 23

188 188

188 188

78 73

69 69

48 46

46 46

I

each of the above resu1ts=£l6. fl. 8 o. 2 m.

NoTK. Similar advantages would result from the use of a d«witaa)

system in weights and measures.

Ex. XV.
Add together

(1) £76.8fl.6c.8m. ;£27.9fl.9m.; £84. Ic.; £66.8fl. 6o,2m.;

£19. 1 m.

(2) £252. 2ifl.; £800. 2io.; 4^^.; 5Jc.

Find the difference between

(8) £19. 5 fl., and £16. 8 fl. 9 c.

(4) £20, and *' 9.9 fl. 9c. 9m.

(6) £5. 5^ fl., and £4. 4^ 0.

Multiply

(6) £76. 8 fl. 8 m. separately by 6 a-^d 63.

(7) 9 fl. 2] 0. separatsly by 18 and 1008*

(8) £150. 6 m. separately by 2005 and 18576.

Divide

(9) £194. 5 fl. 7 0. 5 m. by 6.

(10) £10764. 2 fl. 4 m. by 11.

(11) £842136. 8 f. by 7380.

"^Jm fyiimtmMtnMtt-

into the Decimal Currency and the contrary, see the EUomentary

Arithmetic, p. 65.
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Ex. XVI.
Mmellaneoua Queatiom and Examples on Arts (71-88)

Not.. Where the contrary Is not expre«ed. a year 1« supposed to consist aim d.v^and a cwt. of loo lbs.
'^

I.

(1) Explain the meaning of the term ' Reduofion.' Reduce27 cwt. 2 qrs. 2 lbs. into parcels, each weighing 8 lbs
(2) What is the standard of the gold, and silver, and copper coinage m this country? According to the present law in Canada for'what sums respectively are coppe and ;iver legal tenders?
(8) What is meant by 'Compound Multiplication

'i Can concretenumbers of the same or different kinu. be multiplied togethL?Gve
the reason. What is the cost o^' b^k,.«i «

e "oi
» vjive

children at $9.12. eacl.?
""' accommodation for 18750

(4) A person bought 1763 yards of cloth nt $1.27 per yard andretailed it at $1.66 per yard : what was his profit?
'

ditur'e if lirio/"f" '""r '' ^'''' "'^' ^'^ ^"-*-J^ -pen-difure IS £128. 10s.
;
how much will he have saved at the end of

8 years? (supposing a yenr to consist of .2 weeks)
(6) Wh...t quantity of water must I add to a pipe of wine wln«h

cost $450, to reduce its price to $2.50 a gallon ?

'

n.

(1) Explain the meaning of 'Compound Division ': what differentses are there otMt ? If £1844 2. 8^ be divided equaUy among 49persons, how much will each receive?
^

Is J!h).Y.-"''
^"^ '^' ^"'"'*"'' ^'^ ^"^^^ $32324.58

;
but the housewo th 8 times as much as the furniture ; what is the house worth ?

n^any c«bt"'f« "f T"""^'
'" '"^''' ^^'^ '^'''^' ^^ ^ ^^^^^ ^-^

cubi tn if
.""' "'" ^" '^ ^"^^° >'^^^- J^^<^"«^ 4203239040

Tload i / • ^
""^ ^°^ ^'^ "^"^ S'-^^^ «f ^^^«t there are ina load, if a pmt contains 7000 grains.

receive l^^l'f

^'
^"^'u^''

^^' *'''"^''" *^^ P^^^"^«' «^ t^^* «^« «J^«11receive half as much again as the other

rest^iifJntri!'
"^ *^^-*!^^^^« "^ ^ pipes of wine into quarts, and the

. .
'

•

~ "'V '-•'-."CiiB ui yacn snaii i have?
(6) A eervant'. wages are £10. 8.. a year ; how much oueht he toreceive for 7 weeks (supposing a year to consist of 62 weeks)?
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M" i

fin

II

H!

III.

(1) What are the diflferent uses to which Troy weight and Avoir-

dapois weight are respectively applied ? Express 56 lbs. Avoirdupbis
in lbs. &c. Troy.

(2) A factor bought 56 pieces of stuff for $7535.86 at $1.16 a yard

:

how many yards were there in each piece ?

(8) Goods are bought at Q^d. per lb., and the cost of carriage is

l^d. per lb. ; they are sold at £4. 10«. per cwt. : what is the gain or

loss per cwt. ?

(4) "What is meant by a ' mean solar day ' ? How does the * solar'

year differ from the 'civil' year? State clearly the methods which
have been adopted to correct the error arising therefrom.

(5) A gentleman laid up in the year 1851 $1411.56, having spent

daily $7.80 : what was his income in that year?

(6) Divide 198 dollars among 4 persons, so that the second may
have twice as much a3 the first, the third 3 times as much as the

second, and the fourth 4 times as much as the third.

IV.

(1) What are the standards of weight and capacity in Canada, and
how are they fixed ?

(2) Two persons buy postage-stamps at 12 a shilling; one retails

them at 11 for a shilling, and the other at 13d. for a dozen ; compare
the gains on selling the same number of stamps.

(3) A hundred sovereigns all equally liglit, are worth ninety-five

poun.ls ; what is the value of each in shillings?

(4) Find

1. The sum ot £27. 3 c. 9 m. •, £560. 21 fl. ; ^30. 3 c. 7 m.
2. The quotient of £405. 6 fl. 3 c. 6 m. by 16.

(5) A person lays out $208.64 in spirits at $1.28 a gallon; some

of which leaked out in the carriage ; however, he sold the remainder

for $259.20 at the rate of $1.80 a gullon : how many gallons leaked out ?

(6) If a piece of ground contain 24 acres, and an inclosure of 17

acres, 3 roods be taken out of it, how many perches are there in the

remainder?

\_tj xiuw uiauj iiours nave eiapsea eince me Dirtn oi vjcrist to tflo

year 1852, supposing each year to consist ot J66 days, 6 hours?
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V.

(1) Explain how the statute defines * a vard ' wm. ^^e x
Uturai staadard of .e„gU,. Fin., the conl^'oljo^'f^er: rwtn'
I

an acre is one hundred thousand square units
'

'the^e^^^Si:^^^:^::^ ^^^-^ theea.h,s„ppoein.

bou^lLVf^^^O.""^^'
"^'

^r^^"^^'
'^^ -"^^-- - be

(4) How many times will a pendulum vibrate in 24 hours whiohvibrates 6 times in 2 seconds ?
'
^^*®"

the dnty'tllsr.^' '77f""°^ ^' ^^^^^^ *"^-°^' ^^^^^^er withthe duty, to $859.56; and the duty on each gallon be ith part of itsoriginal cost
; what is the duty per gdlon ?

loddn^'VotTr" '''r'°'^
'''' 'P'"' £23.4c. 6m. in board andlodging

,
6 ot them agree to pny the travelling expenses, the share ofeach amounting to £18 1 m Vir^A ti. . ^ ' °'

the journey.
^^ ^""^^^^ ^^ expenditure during

VI.

.J^^ ^r"V' \^' '"'^'^'"^ ^^ *^^ ^^''^^ '«a^at' as applied to ^old

L^Zll3lth';:^^^^^^^
^'^^^ '- coined £130524465. 4^6..!

1 .^: t::ti;:t::::2rr^" ------ -^^Msryar^

i9o!:idt'trit atTi c^n't:tt ^VoT'r^^^^'°^ '^'^ ^ *-' ^-
/^\ A

*" ^^ t^Biics per ID. how ranch monevdoea liftmat.:.*

I

the price of a bZu of th!m f' '
" ^""^ = '""" ™"> b*

I

his outlay /
""^'"'' '" """ ^^"'^y g«i- ^2- 6». 6rf. on

130 fM,dten':t':::rftt'te *"'r"-^ '' -"""' ''~- -^

Ivccoiver
'" '"""' "' """"^ »^ " " "hM = what did each

^^
(6) A merchant expends £1636. 6». on ennal nn.nti.i^ „r_v... ..

Ha^;:r;tfe*:i^iu;fe\ter"'^^'"^^^
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I«

yii.

(1) now many minutes are there in the 10 years, of which the

first is 1852 ?

(2) Divide 425 tons, 15 cwt., 9 qre., 12 Ihs., by 27 : and 1861 m.,

4 fur., 28 po., by 28.

(3) Two boys run a race of I mile, one of them gains 5 feet in every

110 yards ; how far will the other be left behind at the end of the race?

(4) Light travels at the rato of 192000 miles a second : how many

days will it be in coming to us: from the star a Oentauri, supposed to

be 20 trillions of miles distant?

(5) Divide $480.60 equally among 45 people ;
supposing 20 of

them to have received their portions, and 10 of the remaining 25 to

have given up their portions to the other 15, how much would each

of the 15 receive ?

(6) A father left his eldest son $24000 more than he left his second

son, and the second son $7500 more than tlie third ; to the third he

left $60480 : what was the eldest sou's portion ; and what sum did the

father leave to his 3 sons ?

YIII.

(1) Can you attach any meaning (1) to the multiphcation of 6«. 8J.

by £1. 2s. 3d, (2) to the division of 1 yard, 2. feet, 3 inches, by 6 feet,

8 inches ? State reasons for your answer.

(2) A carriage-load is found to weigh 1 ton, 3 cwt., 1 qr., and it

consists of 315 equal packages; wliat is the weight of each?

(3) A persons counts on the average 7000 shillings in an hour:

what sum will he count in 67 days, if he work 9 hours a day?

(4) A gei)t!eman's average daily expenditure for the year 1852 ia

$9.63; and this allows him to lay by £50 at the end of the year:

what is his income ?

(5) Show how to perform the foUowing'operations : (1) the additioa

of £890. 5 fl. 4 c. 7 m. ; £391. 5 fl. 3 c. 8 m. ; £23. 9 c. 6 m. : (2) the sub-

traction of the second sum from the first ; and (3) the multiplication

of t!je third by 248 ; reading off each result.

(6) I hire a house at £90 a year ; which is asses?ed in the rate-book

at §ths of its rent ; I .igree to pay the rates upon it, viz., 3 poor-rates

of 9<Z., 10(Z., and Is. 2tZ. respectively in the £, a church-rate of 8f/. in

the & and a DftYin^-rate of 1*^ 7<^» in the £ ; what is the whole annual

oost of the house ?
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IX.

(1) Explain the calendar as now in use. On June 21 nf irki v
Duk^e^of WoIH„«.„n had lived 30,000 da,s. ZZZ1 /eL of"

,Jl- r'VT''^r}°' ' """^^ '' " f**' '» oircurafepenc. andthe hmd-wheel ,s 16 feet: how many revolution, will one make morethan the other in 100 miles?

(3) Sound travels at the rate of 1142 feet a second •

if a irnn h«

the flash, before I hear the report?
e«oing

../l^rrnS*^" "'" " "'"*• """"' "•"-' *" 'i-''^™. »«ke

(5) How long will a person be in walking from Tornntn f« Rn„ *

. distance of 16 miles, when he takes HO^Zl^fT^ZZ)
work 10 ami U hours per day during 5 days of the week and halfthe time on the remaining day ; each man receives 6d. per hour andeach boy 2d. per hour: what ia the amount of wages pjd in thfyear? (a year=62 weeks). ^ ^ '"*

X.

,J-Z ^,«''^f'"""'
'«»* « '""'"'•d to his silversmith, which weiehed100 oz., 16 dwts,, and ordered him to make it into spoorta^hwe,g nng 2 oz 16 dwts.

: how many spoons did he receive?^

£122? ,^ff^°»"''\«»'«'^.
for the 6 years ending with 1849, yielded

each woman 10,?.. and e^h kL^. .^^'-
' .V^ '»«" «"•"«» !»• «*•,

of each ?
- - -^j ^^. ^ uay. uow many were there
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SECTION III.

(

h»

|iS'

i

GREATEST COMMON MEASURE.

^ 84. A MEASURE ofany given number is a. number which will divide

tlie number exactly, *. «., without a remainder. Thus, 2 is a measure

of G, because 2 is contairied 3 times exactly in G.

When one number is a measure of another, the former is said tj

measure the latter.

86. A MULTIPLE of any given number is a number which contains it

an exact number of times. Thus, 6 is a multiple of 2.

86. A COMMON MEASURE of two or more given numbers is a number
which will divide each of the given numbers exactly : thus, 3 is a

common measure of 18, 27, and 36.

9 /iThe GBEATEST COMMON MEASURE, (G. 0. M.), of two or moro given

numbers, is the greatest numbers which will divide each of the given

*^ mimbers exactly : thus, 9 is the greatest common measure of 18, 27,

and 36. ^/

Urn. &T. If a number measure each of two others, it will also measure
' their sum, or difference ; and also any multiple of either of them.

Thus, 3 being a common measure of 9 and 15, will measure their

Bura, their difference, and also any multiple of either 9 or 15.

The sum of 9 and 15=9 + 15=24=3x8;

therefore 3 measures their sura 24.

The difference of 15 and 9=15-9=6=2x3
;

) therefore 3 measures their difference 6.

Again, 86 is a multiple of 9, and 86=3x12;

therefore 8 measures this multiple of 9; and similarly any other

multiple of 9.

Again, 75 is a multiple of 15 ; and 75=8 x 25
;

therefore 3. measures this multiple of 15 ; and similarly any other

multiple of 15.

88. Toflnd the greatest common measure of two numbers.

"Rtttte Diviflfi fhfi orrAftfer nnm'hAr \w i^\a Iaqci • if fTiaKa \\a a fo.— . _ „_. . ,. ,..,.,..,. ....-, ,.-

mainder, divide the first divisor by it ; if there be still a remainder,



OKEATE8T COMMON MEASURE. ^3
(Vivkle the second divisor bv tbia rfim*Jn,i^« a
tl.e last precedlDg divisor bv tITr '-^^ '^ ^"

'
'^^"^•' ^'^^ing

The ].t divisor will irtLe gr^^l^^^^^
''" ^^^^-^ -mai.f

P. p. • ^ ..

^'^^a^est common muasuro required. >CEx. Required tbe greatest con-n , asure of 476 Ld 689Proceedmg by the Rule giveu . .ovo,
®^'

476) 689
(

476

114) 4^C '4

466

19) 114 (6m
therefore 19 is the greatest common measure of 476 and 689.

Reasonfor the above proem.

Any number wliich measures 689 and 476
also measures their difference, or 589-476 or II4 Lt (87^

alsomeasuresanymultipleof
114, audtherefore4xli4;or466 Art r87^and any nu.nber which measures 456 and 476

'
'

also measures their difference, or 476-456 or 19 •

them must also measure 19.
numoer which measures

Again, 19 itself will measure 589 and 476.
For 19 measures 114 (since 114=6 x 19) •

herefore
19 measures 4x114, or 456, Art. (87);

tnerefore
19 measures 456 + 19, or 475, Art. (87) • ^-^

herefore
19 measure. 475.114, or 689

;

"^^^2:: rrr^
*^^- ^^^^^ -^ - --^er greater than 19

19 is their greatest common measure.

.

89 To^nnd tke greatest common measure of tkree or more numbers.
xvuLE. i<md the greatest common measure of tb^ fl.cfthen the greatest common measure of tL nl

"" numbers;

""^ i-uo IDira number- than tKo* ^<^ *i,
''"'" ^s; luuuumoei

,

then that of the common measure lc«t found

1

I
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1 1
'

ii '

;

If

i

li I

ii!

|i

;

and the fbnrth number, and so on. The last common measure so

found will be the greatest common measure required.

Ex. Find the greatest common measure of 16, 24, and 18.

Proceeding by the Rule given above, ^

16)24(1

16

8) 16 (3

16

therefore 8 is the greatest common measure of 16 and 24.

Kow to find the greatest common measure of 8 and 18,

8) 18 (2

16

2)8(4

1.

therefore 2 is the greatest common measure required.

Reason for the above process.

It appears from Art. (87) that every number, which measures 16
and 24, measures 8 also

;

therefore every number, which measures 10, 24, and 18, measures 8
and 18;

therefore the greatest common measure of 16, 24, and 18 is thu
greatest common measure of 8 and 18.

But 2 is the greatest common measure of 8 and 18

;

therefore 2 is the greatest common measure of 16, 24, aud 18.

Find the greatest

(1) 16 and 72.

(4) 55 and 121.

(7) 272 and 425.

(10) 825 and 960

(18) 178 and 1000.

(16) 689 and 1573.

(19) 2023 and 7581.

(22) 8444 and 2268.

Ex. XVII.

common measure of

(2) 80 and 75.

(5) 128 and 324.

(8) 394 and 672.

(11) 776 and 1800.

(14) 1236 and 1632.

(17) 3729 and 5850.

(20) 468 and '266.

(28) 5544 and 6552.

(8) 63 and 99.

(6) 120 and 820.

(9) 720 and 860.

(12) 856 and 986.

(15) 6409 and 7395.

(18) 5210 and 5718.

(21) 2484 and 2628.

(24) 4067 and 2573.

li a;



n measure so
(26) 10395 and 16819
(27) 1242 aud 2323
(29) 42237 and 7558^
(31) 10353 and 14877*

(33) H, 18, .nnd 24.

(35) 13, 52, 416, and 7S
(3r) 805, 1311, and 1978
(39) 604, 6292 and 1520

'

X-EAST OOMMOK MULTIPLE.
85

(26) 80934 and 110331
(2S) 13536 and 23148

'

(30) 285714 and 999999
(32) 271469 and 80599

'

(34) IG, 24, 48. and 74*

(36) 887, 1134, and 1347
(38) 28, 84, 164, and 843
(40) 396, 5184, and 6t^l4

I^EAST COMMON MULTIPLE.
y^* A Common Multiptp nf +„

ber Which wiU contain eao" If 'Z ZZl'T """"''» '^ '^ >"'-
o. t,mos without a remainder. TlL 144

" ™ "" ''"'* "™''«
3- 9, 38, and 24.

"""' "* '» a common multiple of
The Least Commoi, Mtotiple cT n 1M^ ,numbers is the least number which wui f\°' *"° "' '""'o »-"«

numbers an e.act number of times witllr '"^'^ "' '""^ ^^^o
the least common multiple of 3, 9, 1^ l„d1* *""''''• ^''"'' ''^ «

91. ro;«n(i«^;^^(
' '

^^
Rn.E. Divide their prX" Itr "^ '" """•*"'•

the quotient Will be the iLt eolith,?-'-* ---» ""^--e:
Ex Find the least common m„IM„i , ,

"" '"""''««•

^-eeding by the B„,e ,Tv:n"ho?
"' '' '"'' ^»-

18) SO (1

18

12) 18 (1

12

6) 12 (3
12

'^-oreeis the «reate.t common mea!ure„f:sandao

"---oisthewstcomr::;,!,,^,/
Reasonfor the alove

^^•

Sin
18=3 >-

6, and 30-5x6.
"" ' ""^ ^ ^^« prime factors, it is clear that 6 is fi^^
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1
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common measure of 18 and 30 ; therefore their least common multiple

must contuin 3, 6, and 5, us factors.

Now ^very mu tiple of 18 must contain 8 and 6 as factors ; and

every multiple of 30 must contain 5 and 6 as facttirs; therefore every

number, which is a multiple of 18 and 30, must contain 3, 5 and 6 as

factors; and the least number which so contains them is 3x5x6, or 90.

Now, 90=(3 X 6) X (5 X 6), divided by 6,

=18x30, divided by 6,

=18x30, divided by the greatest common measure of 18

and 30.

92. Hence it appears that the least common multiple of two
nnrabers, which are prime to each other, or have no common measure

but unity, is their product.

98. Tojind the least common multiple of three or more numbers.

Rule. Find the least common multiple of the first two numbers

;

then the least common multiple of that multiple and the third number,

and so on. The last common multiple so found will be the least

common multiple required.

Ex. Find the least common mnltiple of 9, 18, and 24.

Proceeding by the Rule given above,

Since 9 is the greatest common measure of 18 and 9, their least

common multiple is clearly 18.

Now, to find the least common multiple of 18 and 24.

18) 24 (1

18

6) 18 (3

18

therefore 6 is the greatest common measure of 18 and 24;

therefore the least common multiple of 18 and 24 is equal to (18x24)

divided by 6,

24x18^6=72

therefore 72 is the least common multiple required.

Jieaaon/or the above proce"*

Every multiple of 9 anJ 18 is a multiple of their least common mnl-

tiple 18 ; therefore every multiple of 9, 18, and 24 i& a multiple of
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18 and 24; and therefore the least common mt.ltiple of 9, 18, and 24 i8the east common multiple of 18 and 24: but 72 is the least commo

Tlttnd 2^
'°' ''' ^'"^'"^^ ^' '^ *^^ least common multi^Jeo;

94. FAe;. «;i. fea,^ cormmn multiple of seural numlers is required

EULE Arrange the numbers in a line from left to right/with acomma placed between every two. Divide those numbers ;h c^ lavea com.... measure by that common measure and place the quotients L
tZ"vllT,'''T''''

"""^'^^'^ ^^ ^ ^^"^ beneath, sVarated
before. Proceed m the same way with the second line, and soon withthose wh.ch follow, until a row of nuM.bers is obtained in which th reare no ,.o numbers which have any common n.easure greater thanun ty. Then the continued product of aU the divisors andL numbers
in the last Ime will be the least common multiple required

Note It will in general be found advantageous to begin with t' elowest pr.me number 2 as a divisor, and to repeat this as oftells can

sameTaV." ^'
'' '""^' "^^' ^^^ ^^""^ ^^^^ ^' ^' ^- ^^

Ex. Find the least common multiple of 18, 28, 30, and 42Proceedmg by the Rule given above.

2 I 18, 28, 30, 42

2

8

7

9, 14, 15, 21

9, 7, 15, 21

3, 7,

8, 1,

5^

5,

_7

1

therefore the least common multipl required

=2x2x3x7x3x5=1260.
Reason for the above procts.

Since 18=2x3x3; 28:=2x2.
.

• ^0=2x3x6; 42=2x3x7. if io .1.
hat the least common multiple of 18 and 28 muL cont in'a^^a .^2^2x3.3x7; and t^. f.tor itsdf is evidently a commonS'^e

conta- .:V2 ^:1"^ '1^' ""' ''' "^" *^^ ''^' --i>- -^-h

tnerefore 2x2x3.3x7 is the least common multiple of 18 and 28aiso It ,s clear that the least ooi^mon multiple of^o, 28 and 80,
';
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I

.M

H.

1^.,

i
[1^ -

i w

of 2x2x3x3x7 and 30, or of 2x2x3x3x7 and 2x3x5 must oon^
tain as a factor 2x2x3x3x7x5, and this factor itself is evidently a
common multiple of 2x3x3 or 18, 2x2x7 or 28, and 2x3x5 or 30;
hence it follows as L^'forn that 2x2x3x3x7x5 is the least common
multiple of 18, 28, and 80; again the I^ast common multiple of
2.x2x3x3x7x6and42, or of 2x2x3x3x7x5 and 2x8x7 must contain
2x2x3x8x7x5 as a factor, and this factor, as before, is evidently itself
a common multiple of 18, 28, 30, and 42 ; now the least number which
contains 2x2x3x3x7x6 as a factor, is the product of these numbers.

Therefore this product, or 1260, is the least common multiple
required.

Note. The above method is sometimes shortened by rejecting
in any line, any number, which is exactly contained in any other
number in the same line

; for instance, if it be required to find the
least common multiple of 2, 4, 8, 16, 10, and 48 ; the numbers 2, 4, 8, 16,
since each of them is exactly contained in 48, may be left out of con-
sideration, and 240, the least common multiple of 10 and 48, will
evidently be the least common multiple required.

Ex. XVIII.

Find the least common multiple of

(1) 16 and 24. (2; 36 and 75.

(4) 28 and 35. (5) 319 and 407.

(7) 2961 and 799. (8) 7568 and 9504.

(10) 6327 and 23997. (11) 5415 and 30105.

(12) 15863 and 21489.

(3) 7 and 15.

(6) 333 and 504.

(9) 4662 and 5476.

(13) 12, 8 and 9.

(15) 6, 10, and 15.

(17) 27, 24, and 15.

(19) 19, 29, and 38.

(21) 63, 12, 84, and 14.

(28) 6, 15, 24, and 25.

(25) 15, 35, 63, and 72.

(27) 54, 81, 63, and 14.

(14) 8, 12, and 16.

(16) 8, 12, and 20.

(18) 12, 51, and 68.

(20) 24, 48, 64, and 192.

(22) 5, 7, 9, 11, and 15.

(24) 12, 18, 30, 48, and 60.

(26) 9, 12, 14, and 210.

(28) 24, 10, 32, 45, and 25.
(29) 1, 2, 3, 4, 5, 6, 7, 8, and 9,

(30) 7, 8, 9, 18, 24, 72, and 144.

(31) 12, 20, 24, 54, 81, 63, and 14.

(32) 225, 255, 289, 1023, and 4095.

liJL

I



FEACTIOJSrS. 89

I

SECTIOK IV.

FRACTIOKS.

96 Let unity be represented by the line AB, which we will con^
aider to be 1 yard m length.

Suppose AB to be divided into 3 equal parts AB, BE EB- then
one of such parts AB is a foot or one-third a D r

'

part of the yard, and it is denoted thus i \ t-^~^-~1-1
(md or^-third), t^o of tl.em AE, or two f^et, thus | (read P^o thirds) •

three of them AB, or three feef, or the wl.ole yard thus, 3 or 1
If another equal portion BF of a second yard BC, divided in thesame manner as the first, be added, then AF, or four feet, is denotedthus f ; and so on.

Such expressions, representing any nnmber of the eqnal parts of a
r:>,t, ^. e. of a quantity which is denoted by 1, are called Beoke^Nbmbehs or Fbaotions.

'"va.i

_
96. A FnAOTioi. denotes one or more of the equal parts of a nnit •

It , expressed by two numbers placed one above the other with a 1 „ebetween them
;

he lower nnmber is called the Db^omi^axob (De

'

and shews mto how manj equal parts the unit is divided ; the upper
IS called the Numeb^toe (Num'.), and shews how many of such partare taken to form the fraction.

^

thelotinr!"
"''» -^P^^^^-*^ «•« '-«-* of the numerator by

;
for we obtain the same result, whether we divide

one unit, AB or 1 yard, into 3 equal parts AB, BE, EB each - 1 ftor 12 m., and take 2 of such parts ^^(represented by'fT = iTfnf. 2

ach : ^ft ':: L r"'^' 1
"^^

'
'^'^^ ^^^^

' ^^^^^ ^^^^^ ^^' ^>'
^^'

each
2 ft. or 24 m., and u ko i of such parts AE; which is eou.l

::i: mCinr
'"' ' """'' "-'-

' ^--
^ -^ ^ -

«

^^

Fractions, whose denominators are composed of 10, or 10 multiplied

Thus 1=2-5-3
O
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by it?elf, any number of times, are often denoted in a diflferent manner

;

and when go denoted, they are called I>koimal Fkaotions.

t
VULGAR FRACTIONS.

99. In treating of the subject of Vulgar Fractions, it is usual to
make the following distinctions:

(1) A PijopER Fbaotion is one whoso numerator is loss than the
denominator; thus, J, ^, ?, are proper fractions.

(2) An Impiiopeb Feaction is one whoso numerator is equal to or
greater than the denominator ; thus, |, f,, }, are improper fractions.

(3) A Simple Fbaotion is one whose numerator and denominator
are simple integer numbers ; thus, ^, f are simple fractions.

(0 A Mixed Number is composed of a whole number and a
fraction

;
thus, 5^, 7j are mixed numbers, representing respectively

6 units, together with ^th of a unit ; and 7 units, together with |ths
of a unit.

(5) A Compound Fraction is a fraction of a fraction ; thus, i of f

,

I of 2 of j"„ are compound fiactions.

(6) A Complex Fraction is one wliich has either a fraction or a

mixed number in one or both terms of the fraction : thus. K— , — , ^.

are complex fractions.

100. It is clear from what has been said, that every integer may^e
considered as a fraction whose denominator is 1; thus, 5= J, for the
unit is divided into 1 part, comprising the whole unit, and 5 of such
parts, that is 5 units, are taken.

!01. To multiply afraction hy a wJiole number.

Rule. Multiply the numerator of the fraction by the whole number.
Thus, |x3=5.

ReoaonfoT the above process.

In ^ the unit is divided into 7 equal parts, and 2 of those parts are
taken

:
whereas in ^ the unit is divided into 7 equal parts, and 6 of those

parts are taken
; *. e. 3 times a^ many parts are taken in ^ as are taken

in f , the value of each part being the same in ®aoh case.

I
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is usual to

is than the

equal to or

•actions.

enominator

ber and a

espectively

with Iths

hu8, i of J,

action or a.

2i 8 2\

jer mayT)e
=
J, for the

5 of such

to number.

3 parts are

. 6 of those

i are taken

Ex. XIX.

(1) Multiply yV separately by 8, 9, 12, 86.

(2) Multiply th separately by 7, 15, 21, 45.

102. To divide afraction hy a whole number.
Rule. Multiply the denominator of the fraction by the whole

number.

2 2 3

7Thuf .3=-^=-
'7x8 21

Heasonfor the above process.

In the fraction ?, the unit is divided into 7 equal parts, and 2 of
those parts are taken

;
in the fraction Ji-, the unit is divided into

21 equal parts, and 2 of such parts are taken: but since each part in
the latter case is equal to one-third of each part in the former ease
and the same number of parts are taken in each case, it is clear that A
represents one-third part of f , or f -^3.

Ex. :^
(1) Divide

I separately by 2, a, 4, 5, 10.

(2) Divide jVt separately by 11, 20, 25, 45.

lOS: If the numerator and denominator of afraction be both mul^tiphedor both dutded by the same number, the value of the fraction
will not be altered. " j

Thus, if the numerator and denominator of the fraction I be mul-

tdt as ?
" ''''^"''^ ""'" ^' ^*» ^^^^^ ^ ^^ *^^ «*°^«

Reasonfor the above process.

la the fraction f the unit is divided into 7 equal part., and 2 of

;3rrtr;„:,fr^ ':
"^ '™"°" - *"« »-'«" into%

m™! na ; tnt '".f
""^' "^ *"''^"- ^''"' 'h^™ «'« ^ limes as

TrTcLnZt r- : '™™" '™""™ "' ^^^ "« '" ">« «"'

he w'f V '"'?.'" f"
"="""'' ^''"^"™ "^ »"ly eqnai to 1 part in

cqiinl the 2 parts taken in the first fraction ; therefore |= ,«-.

^^.gar fraction with any denominator, by multiplying the number
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by tl)e required denominator for tho numerator of the fraction andplacing the required denominator underneath

;

*

for G=f.
and to convert it into a fraction with a denominator 6 or U, we have

g_^_6x5 80 ' '

«4 6x14 84

1 X 14

Ex. XXI.
Eednce (1) 7, 9, and 11, to fractionB with denominators 3 7 and 23respeofvely; and (2) 26, 109. 117, and 12S, .o fractions wi h denom!inators 2, 6, 13, 28, and 36 respectively.

105. Multiplying tU numerator ofafraction ly any numier is th.mme>n effect a. <limin, tU denominator ly it, andeolTZy
For If the numerator of the fraction % be multiplied by 4 the re.ultmg fraction is %*; and If the denominator be divided by 4 theresulting fraction is |.

' *' "'*

andThlt'!;!'"''';!"'' T "^"'''' *'"' """'^"^ '"^''l^'^ into 8 equal pnrt,,and hat 24 such pnrts are taken; these are equivalent to 3 m.its-also I s,gn,fles that unity is divided into 2 equal parts, and that 6 suci;parts are taken; these are equivalent to 8 units: hence •¥- and "rreequal The proof of their equality may ako be put in this form- ^hllsmco the un.t, ,u the case of the second fraction, is only divhled in o 2equal parts, each part in that case is 4 times a great as each pr inthe case of t,,e first fraction, where the unit is divided inttfi'equ
parts

;
and herefore 4 parts in the case of the first fr^tion are equato 1 pnrt ,n the cnse of the second ; or the 24 parts denoted by the first

11 actions --/- and | are equal.

Again, if we divide the numerator of the fraction « by 2 the re-sn Ung fraction is I, and if we multiply the denomma'tor'b; 2 theresulting fraction is -p^. .
^ '

Now,
I signifies that the unit is divided into 8 equal parts, and that 3of such parts are taken

;
and i, signifies that the unit is divided into 16equal parte, and that 6 of such parts are taken : but each part in ^ is equal

to 2 parts in /^ ;
and therefore \ is of the same value as ^, ori

16 16
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106. To represent an improperfraction as a whole or mixed numher.
RuLK. Divide the numerator bj the denominator : if there be no

remainder, the quotient will be a whole number; if there be a re-
mainder, put down the quotient as the integral part, and the remainder
as the numerator of the fractional part, and the given denominator as
the denominator of the fractional part.

Ex. TfMnce V- and -V- to whole or mixed numberg.

By the Eule given above,

V-=S» a whole number

;

¥=5f.
Reason for the above process.

e. 25 5x5 5 ,Smcey=_=:--x5, (Art.101),

and since | signifies that the unit is divided into 5 equal parts, and
that 5 of those parts are taken, which 5 parts are equal to the whole
unit or 1 ; therefore --/=! x 5=1 x 5, or 6.

. . 85 80 + 5 6x5+5Agam, —=

—

— ^^-r^i
'6 6 " 6 .

which equals —- together with f, that is,=5 together with ^, by what

has been said above ; or, as it is written, 5|.

Ex. XXII.

Express the following improper fractions as mixed or whole numbers:

(1) ¥.
(5) -V-.

(13) iff^il.

(2) -V-.

(6) W-
(10) HIK
(14) ^VA'A

(3) -V-.

(11) ni
(15) 14|g«A

(i9) -WiW.

(4) H^.

(8) -W-
(12) A^V.

(16) ^F.
(20) -\VJ^i.

107. To reduce a mixed numler to an impi operfraction.
Rule. Multiply the integer by the denominator of the fraction,

and to the product add the numerator of the fractional part ; the re-
sult will be the required numerator, and the denominator of the
tractional part the required denominator.
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Ill I

11

•I

Ex. Convert 2$ into an Improper fraction.

Proceeding hj the Rule given above,

jReason/or the above process.

to iU
''

°"'"' '° "'"''"" ""^ '""«" ^ ""'' '*•« *»<"'<«' < ^^^

Bnt 2 is the same a,^lor'*, and therefore 2$ must be the

Z^ T- f^'""^^ ''^ ^' "• "^ "' '"' V- denotes that unity ia

4 s^oh parti
"'" '""''' "" "''"""'' '* """ P""' '"Sether with

Ex. XXIII.

Eedaoe the following minted numbers to improper fractions •

(^^ ^j- (2) S?. (3) 4J. M^ „(5)25..i. (a)43,x. (V24. Su'"»
(9) 2003.. (10) 847f-J. (U 57 i. na 3'/'

ar)i5rfi?. 08)175,% 09)427!;'. S ioo?jl:

Edle. Multiply the several numerators together for the numerator

tl:Z: "'''""'' ""^ '"^ '^^«'" ^^"--'- togeZTuI
Ex. Convert ^ of J into a simple fraction.

Proceeding bj the Rule given nb.»ve,

— of1=1^-?! '

6 8 5x8~40*
Reasonfor the above process.
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the orisinal unit, and the number of parts taken will be 8 x 7 or 21 •
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3

the result therefore is — or—

T

40 5x8

_ - r_8xr
6

""^
8 -"6

x" 8*

Note. In reducing compound fractions to simple ones, we may
strike out factors common to one of the numerators and one of the
enominators

:
for this is in fact simply dividing the numerator and

ilenommator of the fraction by the same number. Art QOS^
Thus ^ of 2 i\ of 1 J,= 3 of fI of 11.

' ^ ^*

_8x2B xl6 ^xjx0 X ^ X 4_ 4
Fj X ] 2 X 16~fxj^ix a x^~Y

(striking out the factors 3. 5, 5, 4 from ,ho numerator and denominator).

Ex. XXIV.

Reduce the following compound fractions to simple ones •

(l)fof^ (2)4of,-V (3)fof|.
(4) I of 1

J.
(6) 2 of f of 7. (6) I of 3 of § of r\ of 28.

(7) TVof2iof |of 10'.
(8) 2ofl2iof*of|ofiof9.

(9) j% of I of ?S of J of ^^ of 2 of i^.
(10) f of g of f of 70g of j3^ of 1 ,T of 147.

/ ^
109. A Fkaotion is in its lowest teems, when its numerator and

< aenoramator are prime to each other.

i^

Note. When ^'le numerator and denominator of a fraction are not
prime to each other, they have (Art. 25) a common factor greater than
un. y. If we divide each of them by this, there results a fraction egual
to the former, but of which the terms, that is, the numerator and
denominator are less, or lower than those of the original fraction

; and itmay be considered to be the same fraction in lower terms. When the
numerator and denominator of a fraction are pbime to each other,
that IS, htu3 no common factor greater than unity, it is clear that its
terms cannot be made lower by division of this kind, and on this
account the fraction is bM to be in its lowest tekms.

110. To reduce afraction to its lowest te/ms.

Rule Divide the numerator and denominator by their greatest
common measure.
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I

>'

Ex. 1. Redace f||| to its lowest terms.

The G. 0. M. of 6485 and 7386 is 15 : 431, 489 are the quotient* of
the numerator and denominator, respectively divided by the G.O.M. 15

;

therefore the fraction in its lowest term8=m.

Season for the dbote process.

If the numerator and denominator of a fraction be divided by the
same number, the value of the fraction is not altered (art. 99) ; and
the greatest ntimb-r which will divide the numerator and denominator
is their greatest common measure.

Note. Sometimes it is unnecessary to find the greatest common
measure, as it is easier to bring the fraction to its lowest terms by
successive divisions of the numerator and denominator by common
factors, which arc easily determined by inspection.

Ex.2. Reduce ^1^ td its lowest terms,

fl^='*» dividing numerator and denominator by 10,

=ll» dividing numerator and denominator by 3.

Ex. XXV.
Reduce each of the following fractions to its lowest terms:

(1) !•

(5) ff.
34A
50'

10

(9) 34«

(18) AVir.

(21) ^%%.

(25) i?/,»^V.

(29) mn-

(3)

(6) if.

(10) III.

(14) m-
(18) lUl
(22) Ah-
(26) rdih
(30) null

(3) if

CO A'j.

(11) fi§.

(15) m-
(19) ffWA.

(23) U^.
(27) i^f|.

13

rji

l"2f»

(31) 2a<JF8i'-

(4)

(8)

(12) m
(16) iVA-

(20) im-
(24) mn-
(28) HUl
(32) mui-

111. To reduce fractions to equivalent ones with a common denom^
inator.

Rule. Find the least common multiple of the denominators: this
will be the common denominator. The .. divide the common multiple
so found by the denominator of each fraction, and multiply each
quotient so found into the numerator of the fraction which belongs to
it for the new numeratorvof tuat fraction.
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NoTB 1. If the given fractions be in their lowest terms, the above
rule will reduce them to others having the least common deDominator

;

if the least common denominator be required, the give i fractions
should be reduced to their lowest terms before the rule be applied.

Ex. Beduce
f-^, ^, i»,

||, into equivalent fractions with a common
denominator.

The least common multiple of the denominator8=528
; therefore

the fractions becouje respectively,

B^U ^x83 11x22 17x16
12x44' 16x33' 24722'

320
Till

307
Slit

343
TWHt

33x16'

3 73

or

Heason for the above process.

The least common multiple of the denominators of the given
fractions will evidently contain the denominator of any one of the
fractions an exact number of times. If both the numerator and de-
noiumator of that fraction be multiplied by that number, the value of
the fraction will not be altered (Art 108); and the denominator will
then be equal to the lea.t common multiple of all the denominators,
it this be done with all the fractions, they will evident'y be in lik©
manner, reduced to others of the same value, and havin- the leas,
common multiple of all the denominators for the denominator of each
fraction.

Note 2. If the denominators have no common measure, w^ ^ust
then multiply each numerator into all the denominators, exc.pt itsown for a new numerator for each fraction, and all the denominators
together for the common denominator.

Ex. Reduce ^ f, ^ to equivalent fractions with a common denemmator. ^v*»w-

The least common multiple of the denominators

=5x7x9;
therefore the fractions become

IxVxg 2x5x9 1x5x7
6x7x9' 7x6x9' 9x5x7»

**'

JL3- ax
J i 61 SIf
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Ex. XXYI.

Rednce tLe fractions in each of the foHowing sets to equivalent
fractions, having the least common denominator

:

(2) I, and
J.

(4) f , and /^.

(6) i, I and f
(8) 1^, 1^, and 1|.

(10) h I, f, and yV
(12) I, A, fV, and |.

(14) 1^, 4. IJ, and II
(16) j, 1, I, A, 2\, and H.
(1®) Tff» Tff5» Tff'mFj and i^^J^

(20) llihihmdj^^.

^

Note. Whenever a comparison has to be made between fractionsm respect of their magnitudes, they must be reduced to equivalent
ones with a common denominator

; because then we shall have the
unit divided, in the case of each fraction ao obtained, into the samo
number of equal parts; and the respective numerators will show us
haw many of such parts are taken in each case; or which is the
greatest fraction, which the next, and so on.

Ex. Compare the vkIucs of ^\, ij,
|, -4^, and §.

The least common multiple of the denommators=1080

;

therefore the fractions become

5x40 11x45 5x180 4x72 8x216
27x40' 24x46' 6x180' 15^72' 51210' ®^

(1) i, I and f

.

(8) f, I and |.

(6) ^, JV, and fJ.

(7) I 11 and U.
(9) I j%, and j*.

(11) S, I I and I
(13) I II and

5V*ff.

(1S> I A, li, A, and ^V
(1^) f. t, a'V, A, sVir, and ^\\.

(19) ii, ^5, iJ, tJi, and
f.

300
nrsir»

405 Ooo 208 C4a

therefore | is the greatest, J the next, || the next, j*j the next, and ^,
the least. .

» ar

Ex. xxvn.
Compare the values of

(1) i, f, and tV (2) I, ^, I, and |.

(8) i of I, ^ and | off (4) J^^,
-3^, ^fi, and g^.

(5) ^, t\, 5»2, A, and 1^. (6) I ||, _»,, _7^, ^nd fj.
(T) f of

I of 4, f2j.
of I of 6, J of ^ of 4f, and if.
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ADDmOK OF VULQAB FRACTIONS.

(8) V, 8J, andf offtf.

(10) S. A, ,\, ."5, and 55-

(12) V,- 83S ? of 9|, and f of -« of |.
Find the greatest and least of the fr-ictions

ADDITrON OF VULGAR FRACTIONS

;ieas!"rde^:^^^^^^^ *^ ^^"'-^-^ o-s with the

'
under their sun. write ttUlfdlt^at^^^^^^ "«^'^^-' ^^^

Ex. Find the sura of 1, 1?, and |«.

Proceeding by the Rule given ahove
The le^t common multiple of the derominators-lOS •

therefore the sum of the fractions is

™^"atoi-8-106

,

ii+AO-4. 48^49+604-48 147
105^06+106 —To6— =

i"^
=-- 3|.

Reasonfor the Rule.

49+50+48 or ur p.rt8, that fa, must be H
105-

U improper Ction a ; "^l "^1 fT'',
"'"' '^ "« "^'" >-

tliusi':=i8_i,4. ,L

"

"* ' '" * ^hole or mixed number-

JFractlma.
"~ ^'^ "" """^ '*"'"'= "PP^^^ "> all reSnIts in Tulglr

iiow!:Te™.^™p:t:f,;„'';;"'\-^- "" ^-«<»" *» »"«>

l-mpoundfractio^trrimXrs. """* "' ""^^'^ °°'"''»". «"1

» wrie'nui'C mjy ;e''.Xert""'T
'"' "l'* *" ""^^ """•'>«" =
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Ex. Find the sum of ^, 3||, lOf , and ^.

and l+lt^l+l:

8 16^6 22'

495 .1232 628 640

8 16 6 22 1320 1320 1320 1820

__496 +1282+128+ 540 __

1320
^

therefore the whole sam =18 +2^^,^=1^^*

2^;

Add together,

(1) f andf
(4) andjV. '

(7) A and TV
(10) A and ^
(18) I, i and ,V
(16) ^, i, and ^..

(19) ^, I, and ^T.

(22) I 2it, and 18/,

(24) ^ of £ of f , 5^, and ^^

(26) fj, s'j, and U-

Ex. XXVIIT.

(2) I and |.

(5) ^ and ^i.

(8) ^j and fi.

(11) 8| and rf.

(14) I, i and i.

(17) i, i, and j\.

(20) i i, i, and i.

(8) ^ and J.

(«) ^ and If.

(9) §and2i.

(12) 4Jand9f».

(15) I i, and ^.
(18) f, I, and i.

(21) i ^ and A.
(23) f, I of ^, and 9^^.

(25) J,f, i,andiJ.

(27) I, j\, ^, arl ^.
(29) i, 6|, and , of ^.

(31) 261J, 174|, and|oflO|.

(28) h n, I and ^.
(80) lOOf, 64^, J of 701.

(32) 387^, 285i, 394J, and f'of 3704.

Find the valne of

(88) H-^^\^Thh-^T^rhjS' (84) H+n+ll+!J+f|.
(35) H*+A+ff+M.

(86) 2H+6fJ+j^fH of K+fl+i of 2J.

(87) 2f+ 8f+4|+5|+6f. (S8) n+8J^+H+7T^+/,+f of J.

(39) 5i+B' of f of 3i+9yV+^ ot g of 4.

(40) I of 12+1 of f+3i of 1| of
,-V5 + f| of 8| ot ^ of 1^.

(41) 2701+650^, +6000J+53$+l35V.

(42) iof f+^of(l4.H)+ff^f?of U+H.
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STJBTRACnON.

ana place the co.^dt'o^'re!'VntrX' ''' ""^ '""'"'"°"'

Ex. Subtract —- from —

-

2 8

'

and their difference =-tl.4--A
8 8*

Jieason for the Huh,

of the two fraction, is 2
^' "' "' """^^ ^»"''' "" **"»<«

8

.i.ea .™.e,, .a oi:rrfrZsToZ;it:r " '"'"'' --

Ex. 1. From 4^ subtract 2^.
Eere 4-2=2, and -I—j=|_|^, .

therefore the difierencyof ^ and 2i=2|.
Ex. 2. Take 2f from 4^.

-e^Z:CZ1 1'tofrL^^T t- f"« " ' ^-^^ greater of the two

;

'^-....e^i^ra^-rhratK:,*/;'^^^^^^^^

Uv 4-3=1;

I

therefore the difference of 4^ and 2,^=1 J.
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For the process expressed at length in

4+i-(2 + ^)

which=4+H-i-(2 + l + i) adding and subtracting 1),

=4+1—(8+ i)=4-8+ f-|
«i+Y-3=i+2=il.

i Ex. XXIX.

Find the difference between

(1) f andf
(4) i^and

21 audi*.

8

(2) landi.

a)
(10)

*(5) Jland^.

13tV and 9fV

(8) 8ri*,and88yV

(11) 60^ and 47|^^.

(8) tand,^.

(6) A ftiid A.
(9) 62 and 4^.

(12) 42 and 80^
(18) 15,^5 and l^V (U) 90^ and 26VtV
(16) 21 and 1^1. (16) 125 and f of 14.

(17) 46|andl5|. (18) ^ and ^ of If
(19) i of I of i and | of f.

(20) f of I of I of 8i and | of | of H of 1^^.
(21) By how much does f of ^V- J of ^ exceed | of W-| of^ I

(22) Add A of I to 2^ and subtract | from the result.

(23) From the sum of 11| and Sf subtract 9^.
(24) By how much does the difference of 5|f and 2t exceed the

sumof^^ + it-Sj?

(26) By how much does the sum of the fractions 1J, and A exceed
their difference?

"

MTTLTIPLIOATIOF.

114. Rule. Multiply all the numerators together for a new nume-
rator, and all the denominators together for a new denominator.

Note 1. The word Multiplication has hitherto been used to
mean " the repeatiny another number a NUMBER of times; " here
the mining is exte^ided to inclflxde also part or PARTS ofa time,

Ex. Multiply J by A

1 II



MULTIPLICATrON OP FBACnONS. 103
ProoeediDg by the Rule given above,

8x5 15

7x8~6d
EeoMonfor the Mule.

If
? be multiplied by 6, the result is V, Art (97)

But m, result must be 8 times too large, .inee, iu'stead of multiply.

7Jn' "' r '"^^, '° "^"'^^P^^ *>^ ^' -^'^^ - 8 times snllerthan 5, or m oiher ..ords, is one-eighth pnrt of 6. ConseZemlv hipro^,ct a ove^ v., ^ n.ust be divided b/s, and ^^.s'^^r^'^Z
of fra^n; K ! 'r'

'"''""'"^ ^'" "J'P^^' ^^'^^«^««- be the numberof fractions which have to be multiplied together.
Note 2 Before applying the above Rule, mixed numbers must bereduced to miproper fractions.

""loers must be

Note 8. It has been shown that a fraction is reduced to its lowestterms by dividing its numerator and denominator by thdr g eaTecommon measure, or, in others, by the product of those fa tor"
w 1 br:e 1 to ;. "; " ""'' ^"" ^' multiplication of fractions,

t w,ll be well to pht up the numerators and denominators as muchas possible into tlie factors which compose them; and then Tterput.ng the several fractions under the Lm of one fracuotl signof X bemg placed between each of the factors in the nume ator anddenominator, to cancel those factors whicL are common to both before

Ses: ' '
'"' '°^ niultiplication. Thus, in the followtg

Ex. 1. Multiply -i and ± together.

P ;,,
_3x4 8rroa ._—~^-=:-_ dividing num'. and den', by 4.

Ex. 2. MuUipI, |. f^ |, „d % together.

Prod*.-8x15x27x45
' 9 X 24 X 30 X 60

=y dividing by 2x2- -X2x2x2x8x8x8x8x3x6.
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Ex. 8. Multiply 2i, 8J, lOf 20|, and 5/,, together.

Prop. «x??x?lx^x^i

_6x(yx8)x(9x9)x(^x;Zg)x(^x8n
2x(2x^)x^xJ)lx"^3

8x8x9x9x31 flY66B= ^^ =-^ = 9416i

Ex. 4. SimpMfy (^ of IJ of || + 8^ of2^ - 2|) x 8|.
6

Vulue-{I of IK'O 01 '1/715"^2 21 9
'8x2x5x2 x7 7 x 2 x 26

7x2x2x8x6"^

_ A . 26 8\ 27 3 +

2x8x 7

26-8

8

3

27

8

27 21 27 ,^

M

(4) A by W.(3)fbyf
C^) 3Jby2|. (8)70ji"off

(10) ioff by 5|of3.

Ex. XXX.
Multiply

(1) i by |. (2) I by 1|.

(5) i; by 1?. (6) 7^ by ^.

(9) 12 by § of 5.

(11) H of3|byl^of"f?of|.
(13) H of

1-3=V of^ by j:^ of 37^4 of 3^ of ^V-
(13) I of 2J^ of 1^ by 3^ of^ of \l
(14) 5 j?^, of 3i of

i-f, of 34 by yf^ of
,,«V

of 1^ of 19.

Find the continued product of

(16) h I h h a.)d l (16) U. U, n, *, and U-
(17) l|i, 2f of 1^, fl, ^, 6^ of 49, and ^.

(18) I, 21, 3A, 5^, and 6^. (Ift) ^, ^., ^a^,
||«, ^nd f of 1|,

(20) W, H4f, ^, 1,^1, and lU^.

DIYISIOK

^
116. RuLK. Invert the divisor, i. e. take its numerator as a denom-

mator and its denominator as a numerator, and proceed as in Multi-
plication.



DIVISION OF FBACTIONa. 105

Ex. Divide A by 1.
11

Proceeding by the Rule given above,

2 i~Av'^-l<'
11 6~ll'*T-88*

Reatonfor the Rule^

li-^ be divided by 8, the result is ^^ or 1 (Art. 102).

This result is 6 times too small, or, in ether words, is ot)ly one-flftli
part of the required quotient, since, instead of dividing by 8 w© have
to divide by I, which is only one-fifth part of 3 ; and the quotient of
TT divided by I must therefore be 6 times greater than if the divisor
were 8. Hence the above result j'j must be multiplied by 5 in order
to give the true quotient.

10

88'
Therafore, the quotient = —- x 5 = ^ ""^

88 88

NoTK 1. Before applying this Rule, mixed numbers must be re-
duced to improper fractions, and compound fractions to simple onet.
as m the following Examples

:

^

Ex. 1. Divide ^ by 2J.

* * 8 4 8 11

62

88 m-

Ex.2. Divide-iof-|-byJ|of7.
* o 10

To44 8

8x7

15
ofr =

16

16 xl
4x 8

"^

16 X 7

'^x2x^x3x6xr'

8x7 16x7
4x8'*"l6x 1

8 x7x 16

4 X 8 X 16 x 7

10*

Note 2. Complex Fractions may by this Rule be reduced to
simple ones.

I
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ThM

Again.

1 -^ 4- — (Art. 06)

11-1 =1=9^80 9 1

80~80
.=VL 2 T'^'so"

7 2 7
: -— X s —

-

4 6 10*

gx3 8

2x3 x"l0''20*

Again, 8C_-Y_80 9 30 2 2080

4^^ f
1-2 1-^98

Note 1. The words Division and (2ro7'/i;iV7'are nsed in a moregeneral sense than hitherto
; Division no. denotes the Zl^gl

quantity wh.ch, when multiplied by the divi.or will equal the Divi-dend
;
mulHphed being understood in the sense explained in note 1

p. 103. Quotient now signiOes how many times or how many timesand part or parts of a time.

T\. . 1 Ex. XXXI.
Divide

(J) 8 by
J. (^) } by J. (8) 5 by ij.

(4) « by J

TOiJbySJ. WJShylJ. (r)2Vb;\j. SJb^/ofs,

(11) 3i of 6| of 3S by 9J of^ "f 7}. (12) 119 by l
(13) jof?of80JofOby?ofSof5of8i.
(14) I of j of } J of ]^ by J, of ,Vj of }J of 1 JL.

(15) Compare the product and quotient of 2J by 3 J.

Eednce to rip^ple fractions the following complex fractions:

(1C)A.
(17)

||.

ii

(18) f.
(19) r^.

iff
(2v)

20* (21)
66

If

(22) i^.
Aft

REDUCTION- OF FRACTIONS.
116 To find the talue of a fractional part of a numler ofone orseveral denominations in terms oftke same !r loJer denom^t^r^

„n.^rM
,^";/'P^^ *^^« g'^e° ""°^ber by the numerator, as in Com-

E



BEDUCrnON OF FBAOTIOWS.

7

8
ProceediDg bj the Rule given above,

Ex. 1. Find the value of— of £1.
8

8
of £L 7x20 7x5

80
=
2-*-

9

=17^*.,

andi-of U=l^^i?,^.=ei.;

therefore the value required ~17#. Qd.

Remonfor the above jyi^ocesa.

7 - .
,g- of £1 is the same as 7 times --- of £1.
8 *

1 '0*
and --of £1=1-'!:

o 6

6«.

'2"»

therefore 7 times i of £l=r thnes ^-J^-.i>n»8 2^2 "''•'•

=17#. 6<i.

Ex. 2. Find the value of— of 8 tons.

-Q- of 3 ton8=-- of a ton=l J tons,8

8
of a ton =

8

7x20
8

'^"^^' =-|-°^*-=lHowt.,
1 1x4
-g-owt. =-2-qr8 =2 qrs,

;

therefore required value =1 ton, 17 owt. 2 qrs.

Ex. 8. Find the value of ^ of a bushel-^ of a peck.

y of a bush.=i|i pks. =^9 pks.=2g pfeg.,

2 2x8 16- pk.=-^ qt8.=- qt8,=l,7 qts.

;

therefore |- of a bush. =2 pks., 1^ qts,,

'^ „<. , 6x8 4.0yOfaplc.=—.qts. =^^qts.=5^qt8.;
therefore required value =2 pks., 1^ qts.- 5^ qts.

=1 pk., 4/j qts.

107
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Ex. XXXIL

Find the respective^ values of

(1) |fof|2; |of$8; |of|4} f ofac-t.J |of$9.
(S) i of £1. 10«. ; I of £2; f of half-a-crown

; | of 18«. id.

(3) 2^ of $1.68
; 4 vf £2. 8*. 9d.

; /^ of 9 tons; f of $45.

(4) § of $1.55; lJof£l. 2«.9(i.; r\xHof$21; i of f of 9». lOJrf.

(5) 8tV of 2». 6(Z. ; ^\ of £4. 14«. Sd; | of j^ of 10«. U
(6) T^ of a cwt.

; f of a lb. Avoird.
; f of a mile

; | of an acre.

(7) A of a mile; ^w of a day; | of a yard; |of 8cwt., 1 qr., 11 lb.

(8) 7i of a lb. Avoird. ; If of a lb. Troy j 2| of a gal. ; 4^% of an acre.

(9) 8^^ of a hhd. of beer; 2| of a tun of wine ; 6f| of a bus,

(10) I of :} of lOf hrs ; £15?. n^, 6^

n s|of^of$5.

("> :^-if
^f^^^-®*- ^^-5 ?ofl!ofl2iof^of$2x^.

(12) |of$lx5J; f off of $1-4-1.

(18) 19| of 6 lbs., 8 oz., 6 dwt. ; 2J of 8 mis., 14 po., 2t'^ ft.-i-8j.

Find the values of

(14) I of $4.80+ J of 60 cts. + 1 of 24 eta.

(16) 4 ot£l+lofU.+-^d.
(16) 3^ofHof$2.52+|«.+TVof60ct8.
(17) £3|4-7|iJ.+4K

(18)
f+^
-pj- of 6 tons+-r\ 4 cwts.+ | of a qr.

(19) f of a ton + 1 of a cwt. + 1 lb.

(20) I lb. Troy+ 1 lb. Troy-§ oz. Troy.

(21) T*^ of a mile-4 of a fur. +VV po.

(22) TTT cub. yds. + 2| eub.ft.

(28) fofaqr. + ^ofabuH.-^ofaqr.
(24) § of 7 fur., 29 po., S\ yds. + f of 6 mi.,- 8 fur., 87 po., 4^ yds.

(26) 7f of 866id.-f8y»5 of | wks.-H^ of 5f hrs.

(26) ^ of 91 ac, 8 ro.,86 po., 2J yds.-f of 6 ac, 2 ro., 17 po., 25| yds.

117. To reduce a number, or afraction^ ofany denomination, to a

fraction of another denomination.

KuLE. Keduoe the given number, or fraction, and al&o the number or

fraction to the fraction of which it is to be reduced, to their respective



18«. id.

$45.
'

? of 9«. lOJrf.

of an acre.

t., 1 qr., 11 lb.

4^% cf an acre.

>f a bus.

f$2x^.

X, 4^ ydB.

irs.

rpo.,25|yds.

lination, to a

IlEDUCTION OF FBACTI0K8. 109
equivalent values in terms of some one and the same denomination •

l.en the fraction of which the former I made the numerator, and the
latter the denommator, will be the fraction required.

Ex. 1. Reduce | of £l to the fraction of 27*.

Proceeding by the above Rule,

|of£l=20times|o/l#.

__6x20
~ 8

2r«.=27«.

6x6

-«. =r
6x6
a

-«.

therefore fraction required=•
27,

6x5 1 25

_6x6 27
- 2 "^T

2 ^27~64*

I

For 27«. is divided into 27 equal parts • and 1 nf fii ,•- ^- • i ^
into ^of .„, p„., ., ,„, tleprr/.tl1r?;;ra1
latter represents, is X-_H£

' 27 64*

Ex. 2. What part of ^ of a ton is 2| of^ of ^ of a owfc. ?

2f of 11 of 4 of a owt.=| of f of I of a cwt
=:|XfX^CWt.

I <fat()n=-y-cwt.

Therefore fraction required=ii^liii

.Ex. XXXIII.
Reduce

?2 f^f
*;*^;fra«t'*«of$4; and 13.15 to the fraction of $5.

m ':^,*VL
"'*'"" "^ ^*'

'

""^ ^*- ^^- *^ *h« fraction of £1.

of 7.. of
*"" ^'''"'" ^^ ^^

'
^^ ^*- ^^^- ^« tl^^ fraction

qrs., 19 lbs. to the fraction
tio'- of 1 02.

of a ton
; and 61 J lbs. to the frao-
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\

(6) 8 qrs., 4 lbs. to the fraction of 2 cwt. ; aDd 5 oz., 2| dra. to the

fraction of a grain.

(6) 3 ro., 27^ po. to the fraction of an aore ; and 26f sq. yds. to the

fraction of 2 acres.

(7) 126 yds., 2 ft., 6 in. to the fraction of a mile; and 6 cub. ft.^

100 cub. in. to the fraction of a cubic yard.

(8) 2 qrs., 2| na. to tiie fraction of an Eng. ell ; and 8 h., 8 m. to the

fraction of a day.

(9) 2 ac, 1 ro. to the fraction of 9 ac, 2 ro. ; and 1540 yds., 2 ft.,

9 in. to the fraction of 2 mile;*.

(10) 1 ft., I in. to the fraction of a sq. yd. ; and 2 qts., 1^ pt. to tho

fraction of a barrel.
«

(11) 2 wks., 5 days, 7 h., 27 m. to the fraction of a day ; and 1 ro.

20 po. to the fraction of an acre.

(12) 4 bush., 2| qts. to the fraction of a load ; and 3 quires, 7 sheets

to the fraction of a ream.

(13) 6 ft, 8| in. to the fraction of 13 ft., 8j% in. ; and l^yds. to the

fraction of 1|^ in.

(14) I of $1.20 to the fraction of $4.80 ; and | of a farthing to the

fraction of 1«.

(15) I of £74. Us. 4:d. to the fraction of £28 ; and ^ of $16 to the

fraction of $19.

(16) I of a dwt. to the fraction of 1 lb. ; and ^ of 2 lbs. to the frac-

tion of 2^ tons.

(17) f of a lb. to the fraction of a cwt. ; and | of a yd. to the frac-

tion of a mile.

(18) 1 oz. Troy to the fraction of 1 oz. Avoirdupois ; and ^, of a

mile to the fraction of a yard.

(19) f of a pole to the fraction of a league ; and 3| furlongs to the

fraction of 2| miles. *

(20) I of 7^ of 16|^ yards to tlie fraction of a furlong; and ^^g of

a lb. Troy to the fraction of a pennyweight. -

(21) 1 of a lb. Avoird. to the fraction of 2 lbs. Troy ; and | of a

French ell to the friction of a yd.

(22) fs of a sq. in. to tho fraction of a sq. yd. ; and ^ of a yd. to tho

fraction of an English ell.

(28) What part of £9 is ^ of j\ of 2«. 6d. ?

(24) What part of a second TOTTtrffl day'
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^^}, Z^"^
P""^ "'^"^^ '«»8ne is J of a mile ?

,t^ Zt'l
P°" "^ ^ ''««'''. * da?'- « J of 5« sec. ?

^I'^VC f""'
°''' "'"• " "' "f « »»""' of 28 day,?

«, 1 W? 7 f-

'^'^ °^ ^ ^''*'"'""' '^ A »f J of a pole

!

(31) Wliat fraction of 2^ cwt. together with Sara Mlh. „-n •

a ton and a half! (cwt. =112 lbs.)
^ '

"'" «'™

118. Mi>cellaneou, Example, in Fractiom wcrk<a out.
Ex. 1. What number added to Jh- ,», will give 2', ?

reraam aiDer
^ + j-''^ l,ad been subtracted from 2 > ? »

Therefore the number required =^.

Thu^ in fi,^ k " ^ "^^^^^ ^^'^ Vinculum,

-t^^^^aa tobe.bt.etedf.n. ., l^^^l^^^lZ^^

mai!';/;
'^'" """""'' ™'*''''"*'<^ ^'O" "^ -" '»- li for a ra-

Number required

= (U + V)-(2 + |)=i4-2 + (V-.*) =m
Ex. 8. What number multiplied by 1 g will produce 14f ?

But

Tlierefore the number required = lOA,
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Ex. 4. What number divided by 1§ will produce 10^\ ?

This question in other words is the following :
" What is the pro-

duct of 1| and 10,8, ?

The product of 1§ and 10fj
'

Ex. 6. Reduce the expression

/3i 2 5 .4\ ,.

to its simplest fjrm.
'

2^3^

7 loi
^"^y)^^*= liy. i8x7i =f

^ ^i.0

Ex. 6. Simplify the expression i^

'A

V 1 1

6 + 4 + 3

12 i5

_ _ — JL J_ i_

— ^^ — 1 t y gt S _ 10 5 _ 1 17

Ex. 7. Simplify the expression

y-^T +
fl

126 + 90+70

815

Now,

therefore

'Cir O

13 1+i

1

3 + i.

1^ =_!_ = _??__??.
1 +

Jr 1+_| ^+ffi>
39+4""43'

8 +
i^

lof-1-
13 1 + i

"
13

°' 48 ~ 48'

*UA., U. WXtlll.'JUXJ

3 + i

2ii
^F2T»
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The expression

= 1-r-»----of-i L I ^
I 4 2 ^S» I }-

305

228

= 111 +1,1,6 5 2 )

<4 2 ^
1 "iQ-r'^yl

(4 88 8 }

228

805

88 8 J 805
(the least common mntiple of 4, 88, and 3, = 88 . 2 x 8)

Illl9''3 + n5x^.3-2x88x2 ) 228
88x2x3 I ^^=1

627 + 1050 - 152
) 228

806

= 6.

228

.
1677-152 228

228 '* 806

'

[

1625

305

Ex. XXXIV.

Miseellaneout Questions and Examples m Arts. (94-118).

I.

an,l n«?'^ i^r
*
.^^'*f

"
'

'^''"* '' *''^ distinction between a Vulgaran.lDec.mal fraction ? How many different kinds of Vulgar fractionare there ? Give an example of each kind.
^

2. Find the sum and difference of^ of 7|, and If divided by 24 •

aiid the sum of 6^, f of 8^, and f -- «.

3. Simplify

(l)iJ*Jof5Mx|M*S}f. (2)3H.of34^A^of9.

^ ^ ** ** 2T ^'^ ^q-TiFV- («) 3 ^^.
4. Show that the fraction §1±1^^ „,, between the greatest and

least of the fractions, f, , and §.

5. The difference of two numbers is 15Ar t.hA ^.of.. «„^u.- .._

*^4
:
find the smaller number.

"" '
~" ""^'"^^ """*"'* *'
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II.

1. If the numerator and denominator of a fraction be both mul-
tiplied or both divided by tlie same number, the value of tlie fraction is
not altered; prove this by means of an example.

2. What number subtracted from 41i leaves 19^? and what
number multiplied by 2,*, of *^ produces 3^, of | ?

8. When is a fraction said to be in its lowest terms ?

Reduce the fractious ^ff^| and ^^^i, to their lowest terms.
4. Simplify

(8) (f'i>+A)-(3-J)x(^^-^). (4) .3, ofif of?li.
Off llf

6. Divide the product of 2^3;, and 2| by the difference of 2^ and 2J.
Explain why it is necessary in the addition and subtraction effractions
to reduce the fractions _to a common denominator.

(2) 8|of6^of?-^ofiV

III.

. 1. Show by an example that multiplying the numerator of a fraction
by any number, is the same in effect as dividing the denominator by
that number, and conversely.

2. Simplify

(1) 275^ -H 62tV„ + 10311 + I of 4150^. (2) H -^W x U^
/Q^ 1 2i 3| * 4i -3| 3-2|

4i + 8^ 4-8i*
8. Which is the greater, J of 4 or i of 5 ? and by how much {

4. Divide the sum of the fractions ? and ^ by the product of A
and

JJ ;
and reduce the result to its lo'Nest terms.

6. What number is that, from which if yeu deduct | - f, and to
the remainder add the quotient of ^^5 divided by 2^, the sum wiU be

IV.

1. Define a Vulgar fraction
; an improper fraction

; and the terms
numerator and denominator of a fraction.
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QUESTIONS AND EXAMPLES IN FRACTIONS. 1 1

6

,^^ and i.

"I T 01 J and
1 J by the difference oi

2. Reduce to their most sirnple forms the following expressions:
(l)f^i^x8i^gthsof(rf.|). (2)^-^...^.^^. ^3).,„^^

(4) iVof(l + 6i) + |ofj»Tof(7-2|)-^.
(5)

8. What number added to 3 nf /'I ^ 1 « in ,
'

n^ber divided by i ofTof/^u^Vlf/ ^^ ""^^ »*' »<» "'"''

i *wLa?sfm rT- * "^T """'^' *''*" * °f ">"" ^«°"'i"». and theni of wLat St.11 remains
; what fraction of the whole will be left ?

6. Explam tlie method of 'compariDg' fractions.

and Bi""""*
'"°*"'°' '"' ''"°'"'" °' *"" •""' "" <"*•-»"« »"}

V.

1. State the rales for multiplying and dividing m. fc.»*- v
another; -d prove them by meii ofan elmrie

'"' "^

'^'^'
4^5 ^^

D^Tsi '
"°^ "^"I«Pl7 the sum of ^, 1 1 and |, by the

difference of ,*, and /,, and divide the product by ^4 of Ui '

2. Reduce to their simplest forms

(8)fofi|-i|ofi^«of^.

(4)

IT

3
5 I

a 2^ X 1^ "
«^-

8. "WTiat is meant by the symbol f ?

Find the least fraction which added to the sum of ? 7 «n^ g, , „
make the result an integer. *' '' ^ ^^' ^^^^\

nJ\ ^If
^^^ '"" ^^ *^'^ ^'•^^^^«* «"d Je««t of the fractions » » *

BP "VHl';jr_1^_^r^^-^-^ and the difference of rsl^uS/'
• po.Uon of t^ ::;4 h^^TZ iX" '^^ "' * ^''^^ ^'^^^^ ^^^^



i

^

116 ABITH3£EnO.

1. State the rules for addition and subtraction of vulgar fractions •

and prove them by means of an example. ^

'

2. Simplify

a)tofj-i»fA*ionK. (3)U^*^r-^ + Ot 10]^;

(8) H>'i "13^+ ^x3+40}. (4)^-h?i.
2^ 8A

Explain the
8. Define a propevy mixed, and compound fraction,

method of reducing a compound fraction to a simple one.

Ex. |of|of i",t^ofli.

4. Show by menns of an example how a fraction is affected if the
same number be added to its numerator and denominator.

5. Multiply 3i by Z^^, and divide^ by IH, and find the difference

between the sum and difference of these results.

6. What number added to fJ +^ will produce Zm ? and what
number divided by 2 J^ will produce ,-*, ?

VII.

1. Show from the nature of fractions that | + 4 = |? ; that I of
if; and that f

2. Simplify

5 14

a)}- 2i-? 1.
8f (2)2i + 85 + ^^,+^ + 6^.

l(3Jof4^)}-f-i2J-i)of(3|-i)}.

(4) i(s'«of8i)+(3+||)i^s/i yy^(2-a)(
I Of 4 of ^^

8. Simplify ^—
^-X___? and taice the -result from the sum of lOi

24
F53 A, r

-
*• -^*^^ together i, i, J, and i, subtract the sura from 2, multiply

the result by f of
f.^ of 8, and find what fraction this is of 99.

6. In a match of cricket, a side of 11 men made a certain number ol
runs, one obtained Jth of the number, each oftwo others J^th, and each
of three others y^^th, the rest made up between them 126 ; which was the
remamder of the score, and 4 of these last scored 5 times as manv as the
other. What was the whole number of runs, and the score of each man?
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DECIMALS.

cessive figure would decrease in value IS w! tf
'^''^ '""

whole nu.Ws or intege. an/ ^n^LtlVr^rTu^^^notation by means of figures in the units' place and on each side oHtfor instance, in the number 5673-241, the figures on the left of L^ '

represent .W.,.., .bile those on tie right^Hhe dot ^en^^^^^^^The number written at length would stand thus :
^^^^^^^'•«<'^*<^-

6x1000 + 6x100 + 7x10 + 8 + A+_i . JL
10 100 1000'

The dot is termed the decimal point, and all figures to the ri.hf

respective denominators. ^^' '^^^ ^ *^®"^

The exi.nd«i JVt.;»er««i.n TabU will be represented thus •

7 6 5

O Ol

2.

O
d
(B
P
£3

P
(»

H
tr
o
da
a
CO

4

o
d

D
Cb

3 2 1

W
d
P
a>
-t
a>

09

^
sr

2 3 4 5 6 7

I

00

rd
-t-J

c
<1>

Eh

d
d
W

-a

c

p
o

OD

1/1

d
o

H
d
H

'53

00
d
o
-dH

,d

bi d
no o

120 10, called the/m Powee of 10, is written thas, 10'

:o«roorioor,f:;rf
.''•''» ''^"'

" """-"^'>». i--

Jl 1 "l"'.T! °»"?^ ""' '*'«' J'"-"' «"0. " written th.; 103.
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The «mall figures 1, 2, 8, &c., at the right of the number, a little

above the liue, are called Indiom.

121. From the preceding it appears that

Firsts •2845 =1 + -?- +_i_^_JL
10 100 1000 10000*

Now the least common multiple of the denominators of the fractions
is 10000: therefore, reducing the several fractions to equivalent ones
with their least common denominalor, we get

8 100 4 10 5.2346 = Axll^^
10 lUOO

^100
100

*"

100 * 1000

10
X +
10 10000

Secondly,

_ 2000 + 300 + 40 + 5 _ 2845

lOuOO

•00324 = ^?- + -?-
10 100

10000*

8 2

--- 1000 iOOOO 100000
(the least comnion multiple of the denominators is 100000)

8 100 2 10 40^ 10000 1000
10

'
10000 "" 100 'low'' 1000^ Too ""ioooo

100
X + 10

X +

800 + 20 + 4 324

100000 100000*

Thirdly, 66-816 = 5 x 10 ^ 6 + J-^ + ^t , 4- ,A^
(the least common multiple of the denominators is 1000)

1 10 6,6j^^ 1000 ^^^1000 8 100

1 'looo''
1

'iooo"'io'ioo''rdo'io'"iooo

^ 60000 -> 6000 + 800 + 10 + 6 _ 56816
^^^00 "lOUQ*

Hence, we infer that every decimal, and every number composed of
integers and decimals, can be put down in the-form of a vulgar fraction,
with the figures comprising the decimal or those composing the inte-rer
and decimal part (the dot being in either case omitted) as a numeraror,
and with 1 followed by as many zeros as there are decimal places in
the given number for the denominator.

122. Conversely, any fraction having 10 or any newer of 10 fnr if. I
cienommator, as ^«^«

, may be represented in the form 56-816.
^



umber, a little
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For 5??1?« liLl52??jLll±qOOK^j^^ + 1 . 10 + 8

119

1000 1000

g» 10000
^

6x1000 8x100 1x10
1000 1000 *"rooo-*Tooo-*iooo

6

TO ^ Toff ^ Tooa
= 56-816 (by the notation we have assumed).

128. Again, by what has been said above, it appears that

•^2''=—, -0327=.
1000' 10000'

827
•3270 = 8270

10000

827

looa
We see that -827, -0827 and •q9'rn «,.« .- ,

Consoquentlj, -327 is equal to •3270, but -0327 is leas than either.

dociJtl^;^/,':;%''i*- ^"-•-'^ - 0- «nd eon«n.l,, a

hand • bv 100 ifl!, 1 f P ^^ removed ««« place to the left
,
by 100, If two places

; by 1000, if threo places ; aud so on.
Thus e-exlO -4jj,10 =66.

6-6x1000 =45 .1000 =6600.
6-6.M0 =4«x^^ =^ ^.58_
6-6 + 1000= »«x„.^,=^^,|^ ^.0059.

thisfviz'^l1^»f^;'''"^
'""' *"« "»» °^ ^"-"""^ consists m

of rf^J^/ f """' ^'•"™"»". muUiplioation, and division

.t": Tr! ti n's :y7..""^' """'^ --'y performed 'than thlse of

tofinll!™,' f
"'"'"'"«'' "" ^"'g"-- fractions cannot be reduced

Jhat ;HV'::r'!'ifi^«
<>- «"" '"-'>«J« - near their true vlt

frac«o~nV„;,;"p;;::;tibir
'^"*"" '''"''^' "^"-^ »f ">« '«w
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Ex. XXXV.
1. Exprem m vulgar fractions in their lowest terms •

•076; -848; 8-03; 8.484
, 848-4 ;-03484 ; 050005; 230-409- 2-80409.

Z^u'"'^''
^"•"•"'O^'' «218.716»:25; .00;8827»; VO^,]

2. Express as deoiniols,

ru

»

t\; S3 .

TBTH rJTiVj
• . 3 14 2.
TffB ) TffBoS »

.8 . AV
J«79fil 9

Vli t TOUif^
Ttfj * 5 Tfrninun ; ^^ffVffV-'.

«; li cnnrj

3. Multiply

•r separfltoJy by 10, 100, 1000, and by 100000-
•006 separately by 100, 10000, and by 10000000;
•0481 separately by 100, and by 1000000

;

16-201 separately by 10, 1000, and by a million
;

9-0016 by ten hundred thousand, and by 100.
4. Divide

•61 separately by 10, 1000, and by 100000

;

•008 separately by 100, and by a million;

'

6-016 separately by 1000, and by 100000

;

8780136 separately by 1000, and by a million
6 Express according to the decimal notation, five-tenths • seventenths; nmeteen hundredths; twenty-eight hundredths fiv'e thon

two h' ndreTand" • m'"''^T "'^'^"^'
'' ^^"^^^^ -<^^~th"two hundred and eighty, and four ten-thonsandths

; seven and seven!thousandths; one hundred and one hundred-thou andths; one Inethousandth and one ten-millionth ; five billionths.

6. Express the following decimals in words •

^4; -25; -76; -745; -1; -001; -00001; 23-76; 2-376- -ijy^'. mnaon^t^
1-000001; -1000001; '00000001.

'^
» ^ <»^o, >2wc, )000287P;

ADDITION OF DECIKAL8.

ten 'under
'^''; T'T '\l

°"°'?''' ""^"^ ""^^ ^^^^^' ^«'*« ^^^^' «"its,tens under ...a., &c., tenths under tenths, &c. ; so that the decimals boaU _under e..h o.her
; add as in whole numbers, and place the d^'?Fum. ja cne sani uriuer the decimal point above. "



409 ; 2-80409
;

6; 1-0000009;

178, . 01 .

000
ror •

»;

iths; seven-

;
five thon-

four-tenths-

and seven-

; one one*

ADDITION OF DEOIMAlJS. n.l
Ex. Add together 27-5087, 042, 842, and 2'1,
Prooeeding by the Kale given above,

27 6087

042
842-

2-1

871-6457

Reascmfor the above proeew.

« .1:;:::;:;:
*"* '"'--^ '"'» «-~«»'^ -" -^o t^em u^^.^

27-5087 + -042 + 842 + 3-1,

, 275037 42 842 21
10000 *"iooo"^~"^Io'

(or reducing the fractions to a common denominator),
276037 420— — . J. ^ 8420000 21000+ — +

10000 joooo ""lodoo
10000

8716467
"
"iooOO" = «^l*fi467, (Art. 122).

Ex. 2XXVI.
Add together

:

(1) -284, U-3812, -01, 82-47, and -00075.

fj. ?fol^'n?'S'
''' •''"'' ^^-^^^^ ^d -001804.

(8) 14-94, -00857, 1-6, 5607-26, 630, and -0057.
Express in one sum ;

(4) -08 + 165 + 1-327 + -0008 + 2760-1 + 9.

(6 6-3084 .. -006 + 86-207 + -0001 ^ 364 + -0080221
(7) 725-1201 4. 34-00076 + -04 + 60-9 + 143-713
(8) 67-8125 + 27-105 + 17-5 ^ -000375 + 266 + 3-0126.

Add together .-

re4!
"""""' '"*"'' **^**'' !•"•«»«<»».". ""^ l-«

J «nd prove th.
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f i <10) -0003025, 29-99987, 148-2, 5-000025, 9000, and 3-4078 • and
rerify the result.

'

(11) 21-74, -075, 103-00375, -0005495, and 4957-6 ; and verify the
resQitt

(12) £'iYe hundred, and nine-hundredths ; three hundred and
sevent.y.fiv'e

;
twenty thousaud and eighty-four, and seventy-eight

hundred-thousandths
;
eleven millions, two thousand, and two hundred

and nine miUionths
;
eleven millionths : one billion, and one billionth.

SUBTRACTION OF DECIMALS.

127. Rule. Place the less number under the greater, units under
nnits, tenc under tens, &c., tenths under tenths, «&c. ; suppose cypher-
to be supplied if necessary in the upper line t(» the right of the decimals
then proceed as in Simple Subtraction of whole numbers, and place the
(lecLnal pomt in the remainder under the decimal point above

Ex. Subtract 5-473 from 6-23.
'

Proceeding by the Rule given above,

e 23

5-473

•757

Heason/or the above process.

If we convert the decimals into fractions, and subtract the one from
tne other as such, we obtain

6-23 - 5-478 ^^ _?^ = ????_ ^it?
100 1000 1000 1000

= 1000 "
*'^^^' ^^^'- 122).

Ex. XXXVII.

(1) Find the difference between 2-1354 and 1-0436 ; 7-835 and
3-0005

;
15-67 and 156-7

;
-001 and -0009 ; -305 and -000683.

Find the value of

(2) 213-5-1-8125.
(3) -0516 --0094187,

f4) 603 - -6584003, (6) 17-5-13-0046.

(6) -682 --09647. (7) 9-233- -0636.

x..,.^..
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078 97 148 from 9813
; and prove the troth of each result.

(9) .
equjred the difference between seven and seven t«nt>,« . ibetween seven tenths and seven miUionths • «w.Tf '

*^'''

four . three hundred and four tI„i?.V . ^"^T""
'''''''^^'

MULTIPLIOATIOIf OF DECIMALS.
128. Rule. Multiply the numbers together as if thev w«r« «.>, inumbers, and point off in f],« r...«/i *

s*^''"^^ as n mey were whole

!

Ex. Multiply 5 34 by -0021.
JA'«««.

Proceeding by the Rule given above,

6-34

•0021

634

1068—"——•i^ /

11214

\^<^^^^^^^^^ *^e number of

product; therefore we must pi;fix on! . '"I
'?^^ ' ^^"^"^ '^ *^«

I it, thus -011214. ^ ^""^ ^''^» ^^^ P^'*^^*^ a point before

Reasonfor the above proem.

21 112146-34 X -0021 =~K _ =
100 10000 1000000

= -011214.

Multiply together

:

S lit""?!;;''
"" *'

=
'•« ""^ *"' ' -038 and -0042

! o„L ;*"' •*"«""»•«?: 71966 and .000026

„. ,?
, '»'' ""> ""^l

' *07 and -916
; 476 and .00026

«rrLi»r'"^
'"* '™"' "^ ">« "«"* *« ^^^ case).W 81.4682 by .0378. (6) 27-8. b, 770071. (6) .04875 b, .0764,
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(7) -0046 by 7-86. (8) -00846 by -00824. (9) -314 by -0021.

(10) -009 by -00846. (11) 009207 by 6-056. (12) -00948 by 29.

(18) Find the continued product of 1, -01, -001, and 100 ; also of 12.

1-2, -012, and 120; and prove the truth of the results.

Find the value of

(14) 7-6 X -071 X 2-1 X 29.

(15) -007 X 700 X 760-8 X -00416 x 100000.

DIVISION OF DECIMALS.

129. Mrat. When the number of d^.eimal places in the dividend\

exceeds the number of decimal places in the divitor.

RuLB. Divide as in vrhole nambers, and mark oflE" in the quotient a

number of decimal places equal to the excess of the number of decimal
places in the dividend over the number of decimal places in the divisor;

if there are not figures sufficient, prefix cyphers as in Multiplication.

Ex. 1. Divide 1*1214 by 6-34.

Proceeding by the Bule given above,

6-34) 1-1214 (21

1068

634

534

Now the number of decimal places in the dividend - the nnmber|
of decimal places in the divisor = 4-2 = 2;

therefore the quotient = •21.

Ex. 2. Divide -011214 by 53-4.

63-4) -011214 (21

1068

534

534

Now the number of decimal places in the dividend - the number o/|

decimal places in the divisor

=6-1=6;
therefore we prefix three cyphers, and the quotient is -00021.



in the dividend]

I - the number I

the number off

DIViaiON OW DECIMALS.

Meaaonfor the above procese.

10000 100

125

21

1 100' [^^

112U 100

10000
"^

534

11214 100

11214
smoe —:^ = 21, and

634 ICOOO

534
100

10000

= •21.

Again,

21

'lOO

_11214_
'

1000000

'

21 1

100/'

684

"lO
19.

''534
_112J£
1000000

21
=
100000

= '^^021.1000000 -
1

""

iooooo ^„,,„^
130. Secondly. When the number of decimal places in th^ ^4.iH. a

I

u less than the number of decimal placedin thedi!iZ
"^'"^

I Rule. Affix cyphers to the dividend until the number of derim«^places m the dividend equals the number of de ill pTaoestTht

fur^er \hL f
remainder, and the division be carried onfurther, the figures m the quotient after this point will be decimals.

I Ex. Divide 1121*4 by '534.

Proceeding by the Kule given above,

•634) 1121-400 (2100

1068

Jieasonfor the above process.

1121-4-j-634-^^^^*

634

634

10

11214

534

634 ^ 1 1214 _^ 1000
"1000 10

1000
-j^ = 21 X 100 = 2100.

)ivf8ion of D. ^^
',^''''"* ^^^'"'^^ ^° the proof of examples in

lOoTi .? T^^'''^^'^'
""^^"^'^ ^^ *'^^ P^<>«ess to separate 1^Ks and h

'"''"" '"" *^^ ''''' «^"-' - - thetbov;^mples
,

and be sure never to effect the multiDlicatio^ Lfth«.. k. ...!
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M

I

i

Ex. Divide 172'9 by -142 to three places of deoimalfl.

•142) 172-900000 (1217'605

809

284

250

142

1080

994

860

852

fi

800

710

90

Here we must affix 5 cyphers to 172-9 ; for ifwe affix two according
to the rule, the division up to that point will give the integral part of

the quotient only, and therefore as the quotient is to be obtained to

three places of decimals, we must affix three cyphers more, that is,

we must affix five altogether.

Eeason/or the ahove process,

1729 142
172-9-J--142 =

10

1729

1000

100000

1729 1000
''

142 "" ~W
172900000

Now 172900000

142

therefore the result

142 1000 142

= 1217605. . .fTom above

;

1217605...

lOUJ

1000
=^1217-605.

Ex. XXXIX.

Divide, (proving the truth of each result by Fractions):

(1) 10-836 by 5-16, and 34-9G818 by -381.

(2) -020075 by 1-003, and -02916 by -0012.

(3) -00081 by 27, and 1-77089 by 4-785.
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(6)

(4) 1 by -1, bj -01, and by -0001.
81-5 by -126. and 5-2 by -32.

(6) 3217 by -0626, and •03217 by 6250
(7) 4-63688 by 81-34, and 15-4646 by -019

(8) -429408 oy 59-64, and 2147-04 by .08ft
(9) 12-6 by -0012, and -065341 by -000476

„.^ S^^ ^'^^^ ^^ '^^^^> «^^ 293916-669 by 541-283

^ ^ cm 'f.Tr\'' '^ '''' 46-634205'by 4807^5.

(18) 00281 by 1.405, by 1405, and by -001405

.... S^^
"^^'^^ ^y ^^ ^y '^036, and -003 by 1-6

(15) 6725402-3544 by 7089, and by -7089

n^ oil^l
^^^^^2®*'^^ by 396-25, and -09844 by -0046

(17) 816 by -0004, and -0019610652875 by 2-38645

.,n^ nl^®^
18368830-5 by 2315, by 231-5, and by -*2315

(19) -00005 by 2 5, by 25, and by -0000025
(20) 684-1197 by 1200-21, and also by -0120021.

Divide to four places of decimals each of the followinc, L i
the truth of the results by Fractions

:

^^^^owing, and prove

(21) 82-5 by 8-7; -02 by 1-7: 1 by -013
(22) -009384 by -0063 ; 51846-734 by 1-02 *

(23) 7380-964 by -023 ; 6-5 by 8-42 • 25 by IQ
(24) 176432-76 by -01257: 7^1345 by 6535496 2

(25) 37-24 by 2-9 ; -0719 by 27-53.

Find the quotient (verifying each result) of

..^. . ^^^^ '^^^^^^2 ^y ^S^' and by 1-57.

OO0S312T
'' '"'''''

^ ^' ''-'' '' '''-''''
'• of -05005 by

byl6f!
^'*^^^^^^>^^-^««; «^^l-008by|||ofliof,-^,;.r575

131. Certain

Decimals.
Vulgar Fraetiom can he exprmed accurately a,

aft^rT'
^"^""^ *' '''™"''° *° "^ ^""""i to™'; then place a dotfte«,o numerator and affi^ cypher, for decimal : d,VilTfv"!



1
'V

I 1:

1 !

f 1

i

.

1

1

' f!

128 AKirnMETIO.

Ex. 1. Convert | into a decimal.

5
I
30

There 18 one decimal pi ice in the dividead and none in the divisor-
therefore tliero is one decimal place in the quotient.

'

Note. In reducing any such fraction as ^% or ^1^ to a decimal, wemay proceed in the same way as if we were reducing §; taking care
however m the result to move the decimal point one place further to
the left for each cypher cut off.

Thus
T=-^ ^ = -06, H^ = -006.

for in fact, we divide by 5, and then by 10, 100, «feo., according as the
divisor 18 60, 600, &o.

'
'

e

Ex. 2. Reduce 7^^ to a decimal.
10

16) 6-0000 (-8125

48

20 or thns

16_

40

82

80

80

',16
{

4

4

500

1-2500

•3126

/. i^=-3126

3 ^
Ex. 8. Convert -r- and - .

512 61200

Now 612=8 X 64=8 x 8 x 8

into decimals.

8

8

8

3-000

•375000 "

•046876000

•005869376

or
522 ^^ ®^"i^'»^®'^t to •005869375,

<cuu
gj2^ is equivalent to •00006869376.



lein the divisor:

according as the

VULGAR FBAOTIOJ^S EXPRESSED AS DECIMAL.

Ex. 4. Convert | + 3J . 2^ . 6^ into a decimal.

8 I 1-000

129

5
jJ3;0

•6
4

(
9-00

2-25

.-. ^s = -225

!l;''t'' .r. I 7
*^' ^ = '^^^^ ^"^ = -22^' ^V = -088

;

therefore the whole expression

= 11 + -6 + -125 f -225 + -088

= 12-038.

Ex. XL.

Reduce to decimals

:

(2) 1%:^; #^;|7o.^^

(4) 3j.^of,i^.
(5) i+i.^^^. (6)

(7) I4.-06] (8) 1+^.^.

(10)

u^tx-0064.

(9) 1^ of ill
'^•'^6

2J ^20
9 31'

(12) 3^4-/^+81^11^+^. (13)

132.
f^^4r-^^^a-

terms and afflxmg ciphers to the numerate to div;.i« in
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IdO ABITHMEno.

nro, or REOTTRfeiNo Decimals, from the fact that, when a decimal does
not terminate, the same figures must come round again, or recur, or be
repeated

: for since we always affix a cipher to the dividend, whenever
any former remainder recurs, the quotient will also recur. Now, whea
we divide by any number, the remainder must always be less thin that
number, and therefore some remainder must recur before we have ob-
tained a number of remainders equal to the number of units in the
divisor.

^ 183. Puke Oiroulatinq Decimals are those which recur from the
beginnings thus, -333.., -2727.., are pure circulating decimals.

Mixed Cibodlating Decimals are those which do not begin to recur,
till after a certain number of figures. Thus, -128888.., -01 13636.. are
mixed circulating decimals.

*

Pure and mixed circulating decimals are generally written down
only to the end of the first period, a dot being placed over the first and
last %ure8 of that period.

Thus -3 represents the pure circulating decimal

•36

•639

*138 mixed

'^11^^ -0118636..

134. Pure Circulating Decimals may he converted into their eguiva-
lent Vulgar Fractions ly the following Rule,

Rule. Make the period or repetend the numerator of the fractioD,
and for the denominator put down as many nines as there are figures
in the period or repetend.

This fraction, reduced to its lowest terms, will be the fraction
required in its simplest form.

Ex. Reduce the following pure circulating decimals, .3, 27, -857142, i

to their respective equivalent vulgar fractions.

Proceeding by the Rule given above,

'99"~ir

342857x6 6

•333..

•3686..

•63963S..

1388..

-3=1=1

.

9 3
'
•27=^=-

.857142=?5-IL4?
999999
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CIRCULATING DECIMALS. 131
The truth qf these results will atwear f^im fh. y 7/ •

tiona.
<^PPearjrom the follow%ng eonsiderch

y=-llini &o., hence ± =.4444 &c.. -^=-7777 Aa

Again,

therefore

9 3*

- g -Ml=-llllll &c.^.ll =.010101 &o.

;

heuce

99

^=•070707 &c.,l!=.i7in7&c.;

therefore -27=??-—

1

fn ri. 99~ir
In like manner,

J 1

999-T"*'"^ =-nilll &C.-M11 =-001001 &0.,

and
9999

-j-J 1111=.mill &o.^ll 11 =00010001 &o.;

= •82143214 &c.;

'^'""'^
i^=*206206 &c., and ??lf^^^

9999

therefore .867142=5511^_li2867 x 6 6
999999 ~142867x7=7"'

Make the result the ^uSr"l?w J^^^^
--^-•

as there are figures in the circulating pa^^^^^^^
"^°^ "^''^

as there are figures in th^ nn« •
°^,.P^"' ^^^owed by as many zeros

I

ngures id the non-circulating part, for the denominator.

I •24lt^.^i!''"'^
*^^ following mixed circulating decimals -14 -OISS

!

2418, to their respective equivalent vulgar fractions
'

' ''

Proceeding by the Rule given above,

14-1 1814=irzi=,i5. .oiQ8_388-13 125

9000 ~9000' 72'
OAtO A f^ A ^ J^

9990 ~9990~4996*
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f!\

The reason oj the rule will appearfrom thefollowing eontideratiom.

Let -27886 be the mixed circulating decimal,
we have 27-836 by multiplying, in this case, the given decimal by ]O0

=27|f^ Art. (134).

But this value is 100 times too great

;

Air fiQA
therefore, =77^ + ;t7—; true value"100^99900

27x999 + 886 27 X (1000-1)4-836

9990099900

_27000-27 + 836 27j36—27_27809
99900 ~ 99900~ ""99900*

Note 1. Always multiply by such a number as will make the non-
circulating part a whole nu:nber.

Note 2. Sometimes a decimal of very long period may be carried
out easily to many places, as in the following example

:

Reduce p= to a decimal.

17) 1-00 (-0588,^. hence ~ = -OSSS^V ?
-*• ^ =

'2362|f,

IdO hence -- = -05882852-1^ (by substitution)

:

i?i 16
•140 ••• ^ = •94117632^V«,

186

4 hence —=
•0588235294117632-«i^« (by substit"./.

•0588235294117647
TT«

By the above process, we double at every step the number of figures
i

previously obtained. "
I

Ex. XLI.

1. Reduce the following vulgar fractions and mixed numbers toi
oiroulating decimals

:

(1) I; T^; sV; f (2)i5;|||; H; is^^,.

(8) mh ; V^^^ ; ,^,W (4) 24,«,|^ ; i7,Va ; HUU
• (5) ^«, • JL ' _L . 1



i nnmbera to

CIRCULATING OETIMALS.
13^

Find the vulgar fractions equivalent t,, n .

(12) 85-60806; 3-6428571; 12700022095

Lowover far we continue the nSl , ,*"*i'
^o- " "PPears tliat

sta^e be <««««%=!. B„ the
"^

"^T*''' " "«" '^"r at any
because the ..ifference between aTd™' t"""" "t

"''"»''^"''' =''

»ore figure, wo take in the decimal whi'^h
2""' T "'"' '^'*' «'»

nearer to 1 than by any differencetWu '
'" '^'"'' "Pl-'oaches

la like manner it kT.v "'" '"' "'''8"«"^-

""id to be the vafue of a irlLT^ """ ^"'«'" ^^'««™ <=- "e

-ignable difference Lle;S''::t^™''^ """'"' '"- « "»

coitand%rrS^t:rs'r:r"'"«'''<='-"^
of decimal places, it will be suSnt to c!: 't "

""'*'" """"'"
two or three decimal placesTore than't^^

the circulating part
talc.ng care that the last figure mUv. T'^'' "l"''^'' =

ceding figure be 6. or greater 2Tf k
"""""^ ^^ ^< '^"'« ""o-

'"ve the mi«d decimal 6288 .t? ,
'

"*""' ^'"" '™'«°«'>' '>' «'*

is less, and -629 is g eater thf; ,h T^ " :*"*' " '^ "'''"' *"" "O^S

•fS
is less than the^^rvlne by oOo'sV ^/l,?

''«'='"""
^

••»'

the true value by -000111...
""OSSS— and -629 is greater than

Ti,„ t .
'000ni...i9 leas than -000883

Therefore -629 is nearer the true value thZ 6^8.

Phc!s Of declmll^'"""
'"'' -'*'' ''^' - - *„ be correct to 6

•3333333

•0432432

2-3454546

2-^2203Tl ^^. 2.y2203_



f
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Ex. 2. Subtract 2916 from -989583, so as to be correct to 6 places
of dttciiuuls.

f**^"

'9895833'9895833

•291G667

•6979166 Ans. '69791.

Note. This method may be advantageously applied in ti.e Addition
and Subtraction of circulating decimals. In the Multiplication and
l>5vition, however, of circulating decimals, it is always preferable to
reduce the circulating decimals to Vulgar Fractions, and having found
the product or quotient as a Vulgar Fraction, then, if necessary, to
reduce the result to a decimal.

Ex. XLII.

Find the value (correct to 6 places of decimals) of

(1) 2-418+ l-16+3-d09 + •7354+24-042.

(2) 234-6 + 9-928 + -6l23456789 + -6044 + 456.

(8) 6-46--3; and 7-72-6-045
; and 309-'94724

(4) Express the sura of 4g, ijs, and ^\, and the difference of ISA
and 4f'j, a3 recurring decimals.

Multiply

(5) 2-3 by 5-6; -7575 by -866.

(7) 7-52 by 48-3
; 368 by 6.

Divide

(9) 195-02 by 4; -87592 by -05. (10) 54 by -17; 13-2 by 5-6,

(11) 411-3519 by 58-7645; 2-16595 by -04; -6559903 by 48-76.

REDUCTION OF DECIMALS.

138. To reduce a decimal of any denomination to its proper value.

Rule. Multiply the decimal by the number of units connecting the
next lower denomination with the given one, and point off for decimals
as many figures in the product, beginning from the right hand, as

„.,, ,,_«.v= 1^ mu tjtvcw uuoiiiiui. me ngures on the left of the

(6) -406 by 62 ; 825 by -36.

(8) 3-146 by -4297
;
20* by -84.



ect to 6 plaoes

DEDUCTION OF DECIMALS.
docimal point will represent tho wh i

'i-. Proceed in the'»: 'wa, luttZ^" !" "" °*^' '''"'»«<'-«-

'"«tion, and so on.
^ "'^ ''*"'«"J P"t for that Jenou,,

Ex.
1. I'ind theTaIuoof'04Mof£l

I roceedins by the Rule given above,

F«r£WofXl=,48j,of£l.
9680

10000
". 116160

10000
•

= n,V4 =iu.£l!Lii
1000

looo'^*

J^^'-^^^'-^
the value of -0484 ofTltiix^n^

E^. 2. Find the value of 18.3375 acres,

^''^

-Acres.

13-3375

4

1-8600 ro.

j40

14-0000 po.
therefore the value is 13 ao 1 rn i^

Ex. 8. Find the value of -972916 of £1 '
'''

1st method.
£.

•972917

20

19i58340i.

12

6-500080^.

4
2^000320^.

therefore the value is 19.. 6M nearly.

:•!

2cl method.

9^2916 of £1 = ^'^^''^^^ - 97291

900000 ^^^^ -A.rt.
(135X

"900000

876625

900000
of £t ^/467

X 20

467

))s.

N'ftTII' Tu— " - .», i - ->u„ «„.. . _
— ""' "^»' nearjv-

"--- method is generaUy the better one to adont

I



136 ARITHMETIC

f

183* * •

Ex. 4. Find the value of —- of 3| tons--3405 of If qrs. +
4U0

•213348

•326

of 1 cwt., 63 lbs.

1QQ 133x8^

133x3 \ 399 .

80 X 4 y 16

_/133 15\

^V400^ 4J

(

=24 cwt., 3 qrs., 18| lbs.

/3405-.

\ 9990

/3402 5 „A „

=(999-0 ''yx^T""-

. . /3405~3 ^ 5
•8405 of 1| qrs.=(-7r7T7nT- of "irl q>*s.,

37

•213348 . . ^^t 63 lbs - f
?H34_8^1334 1000

^•)

9600r
lbs.~ 900

=106-^^ lbs.

therefore the value of the expression

=24 cwt., 3 qrs., ISf lbs.-14^ lbs. + 106 «fJ lbs.

=24 cwt., 3 qrs., 4,^ Ibs.+ l cwt., 6^ lbs.

=1 ton, 5 cwt., 3 qrs., lli^gW ^^s.

xLin.

Find the respective values of

(1) -45 of $1 ; -16875 of $4 ; -87708 of |5.

(2) -28126 of £1 ; -7962 of £1 ; -369375 of ;£3.

(3) -086 of $5 ;
-5783 of $10 ;

-075 of $16.

(4) -875 of a lea. ; 2-5384375 of a day ; -6 of 1 lb. Troy.

(5) -85076 of a cwt. ; -07325 of a cwt. ; -045 of a mile.
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(6) 4'16526 of a ton

; 8-625 of a cwt. ; -06 of an acre.^^m 3.8848 of alb. Troy; 2-46875 of a q.; 4-106 of 8 cwt., 1 qr.,

(8) 3'8375 of an acre ; 8-5 of 18 gallons.

(9) -925 of a furlong
; .34375 of a lunar month

(10) 5-06326 of $100 ; 3-8 of an Eng. ell.

(11) 2-25 of 3^ acres ; 2-0396 of 1 m., 530 yds.

,
(12) 4-761 of 2 sq. yd8., 7 sq. ft. ; 2-009943 of 2 miles

^
(13) -383 of $1 ; .47083 of $4 ; -4694 of 1 lb Troy
(14) -5740 of 27s.

;
-138 of 10*. 6^. ; 2-6 of 5a.

(15) 4-05 of 1^ sq yds.
; -168 of 2^ miles ; 4-^6 of 4d., 8 hrs

(16)8.242of2^acres;-^\f2,Vof2-6days.

(17) Find the difference betwcipn •'r'zT'r'r «p „ j ,

a«d between -70328 of$*.SoZ7mTJTjZ "' '''''''
''

(18) -268 cwt. + -0562 ton— -6786 qr
(19) £-684875 * -025 of 25,. * -816 of 30,
(20) 2-81 of 365i days+5-75 of a week-1 of S^honrs.
(21) ,ofAof3acres-2-00875 square yarda . -0227of3}8q„arefeet,

Ex. 1. Eeduce ISs. e^d. to the decimal of £1.

£l=240d.;

649

therefore the fraction = -1. -
O/IA

~
649

Pi

240 960
"'^^*



i
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138

or thus, 4

12

2,0

1-00

6-25

ARITHMETIO.

Wq first r

13-52083

uce ^, to the fraction of

a penny, which is '25 ; next Q-25d. to

the decimal of a shilling by dividing

by 12, which is •52083«; then 13-62088

to the decimal of a £1 by dividing
-6760416

by 20, which is -6760416.

Ex. 2. Reduce 3 bus., 1 pk. to the decimal of a load : and verify

the result.

1-00

40

4

8 3-25

•40625

-08125

therefore '08125 is the decimal required.

•08125 Id.

5
«i

•40625 qrs.

8

8-25000 bush.

4
1-00000 pk.

therefore 0-8125 of a load = 3 bus., 1 pk.

Ex. 8. Express the sum of -428571 of $72, i of ^ of f of |7-68,
2|-

and f of 12 cts., as the decimal of $48.

• -428571 of $72 = iUU\ of $72.

= fof$72 = $^a
= $30.85^*

i of— of I of $7.68 = i of tV of I of $7.68

= 54f ots.

I of 12 ots. = 6^ cts.

;

therefore the sum = $80.85f + 54^ ots. + 6f eta.

= $3].47f

31.47#
iiiieroiure tiio uecuual rcv|aired —

48
— = °Uu(>7l4
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the rllt
''""^' '''' ''' ''- ^"^ P--^> florins, &c.

; and .erify

First reduce 9«. 6d to the decimal of £1.

12 I 6-0

2,0 )^6_
•475"

.*. £17. 9a. ed. = £17-475

= £17.4fl.7o.5m.
Again,£17. 4fl. 7c.5m.

= £17-475

20

9-600*.

12

6-OOOt?.

.*. ^17. 4 fl. 7 c. 5 ra. = £17. 9*. 6d.

P^^y\'\l.f^^^^
^^^-- ^ -^ (^- Coinage) and a

.. difference = £(,j,_^) = ^^^^^^^
= (t/o^ X 20 X 12K =7^.

8«. 4i. = 40<?.

.'. fraction = ^ = ^.J, == ^fl .

••« decimal = '035.

Reduce * —
0) $1.25 to the decimal ef *2 - and <l5q Tk .^ *t, j • ,m A.O trt^ 4. ^-u , ,

"^ ?>^
,
ana fd.75 to the decimal of J4

8 t tf" ? '^"'' "^-^^
•

>"'' ^^- "*<«. to the dec of
*1

© »» Ot- to the dec. of £1 and 6,. 8H to the dec' of is
(4) 2 02., 13 dwts. to the dec' of 1 Ih • «„^ a m 1 ' I

10 cwt.
A tvu

,
uuu a cwt., 3 oz; to the dec', cf
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(6) 2 fur., 41 yrds. to the dec', of a mile ; and 1 fur., 30 po. to the dec',

of a league.

(7) 2 sq. ft., 73 sq. in. to the dec', of a sq. yd. ; and 3 ro., 20 po. to the

dec', of an acre.

(8) 4 days, 18 hrs. to the dec', of a wk. ; and 11 sec. to the dec', of5 days.

(9) 1 lb. Troy to the dec', of 1 lb. Avoird. ; and 2^ in. to the dec', of 2^^ mis.

(10) 3f pks. to the dec', of 3^ qrs. ; and 27^ gals, to the dec', of 1| qts.

(11) 5f yds. to the dec', of 2 Fr. ells; and 1 ton, 2i cwt. to the dec', of

1 cwt., 2i qrs.

(12) 3 wks., 5Jd. to the dec', of 5^ hrs. ; and 1 min., 2J sec. to the dec', of

Tjiy of a lunar month.

(13) 3 reams to the dec', of 19 sheets ; and 3J ac. to the dec', of 3i sq. yds.

(14) 33 yds. to the dec', of a mile ; 3«. 5^\^^d. to the dec', of a dollar

(a dollar being 4«. Sd.) ; and 7« Sj\%*^d. to the dec', of 10«. 6d.

(15) VV of $'7 to the dec', of $10 ; and 6| cwt. to the dec', of a ton.

(16) ^ of $8 to the dec', of $7 ; and } pk. to the dec', of 2 qrs.

(17) f of a guinea to the dec', of £2 ; and y^j^Vo of a year to the dec',

of a day.

(18) f of yV of 40 yds. to the dec', of J of 2 rals.
; and ^ of 3^ sq. yds.

to the dec', of 2 ac, 1 ro.

(19) f of 4^ hrs. to the dec', of 365|^ days ; and 9/7 of \^ p^.s. to the dec',

of 3^ of 8 bush.

(20) 3 lbs., 6 oz. Troy to the dec', of 10 lbs. Avoird. ; and ^ oz. Avoird.

to the dec', of ^ oz. Troy.

(21) Add together f of a day, f of an hour, and ^ of 6 hours ; and

express the result as the decimal of a week.

(22) Express the value of -83 of $1.92 + -05 of $5.04+1*8 of $1'20 as

the dec', of $2.52.

(23) Add 5J cwt. to 3*125 qrs. ; and reduce the sum to the decimal

of a ton.

(24) Convert the following sums of money into the New Decimal

Coinage of pounds, florins, &c., and verify each result

:

1. Qd. 2. lOd!. 8. i^d. 4. 5«.

5. 10a. Qd. 6. I6.9. 7. £5. 12«. 6d.

8. £54.7«.4<?. 9. £20.19«. 7H 10. 15«.4fd

11. 14«.8*16i. 12. £2. 15». ll'088i. 13. £3. 0«. 11<^. 3*04^.



. to the dec', of

MBCELLAITEOUS QTTESTIONa. I41

3XV.

MU^llaneou, Que,tion, and Example, «. Art.. (119.189).

{2) J^ind the value of 10#+ l * 4. 7 , ,3 k^^i . ;

and by dechnals
;
and show ttat t^etiltjLL^^^^^^

"^^" ''^^'^^°«

number of figures in the ZZ7,a^'\r 'l'^^
'^ *« the

terminating decimal ?
^^* convertible into a

(6) Simplify
1. 2i+ 72| +316^2.876. 2. .026649-.2|^^

8.
1--05 8--8

5 + -5 ^'3'8
"^io* 4. |•184-•009}-^•016.

(6) Divide j^ by ^_; reduce the quotient to the form
1'0714285. Divide 91-863 by 87-66.

' A

'^^iW^

II.

T<'a*iW as a decimal.
^ '^*' ^' » fr"""™- -""l

(2) State the effect as regards the decimal point of mnltini •

dividing a decimal by any given power of in w •?
^"'"P'^'"» """J

the meaning of 397008-406o1<9 m„IMp yft t rZ ,"7 '?
""'"'^

by |000; and WH,. ,„.„ „,, .eanK;l':rritr„tr''^
"

.oyen-t te-iiis. Divide -3727588 by 1620 ; find the value of ^222^^1:004 .

''^d'^ce iV + 1^ - V^ to a decimal. ^006
'

'.»;
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ABirmCETIO.

(6) Simplify, expressing each result in a decimal form
!• -nr^of fj. 2. (2| + 6)-j-(3|-^).

3. w
4-4+ 4

7-376+f-f
*• 2sTjVff + lrA7+5^n5V7+2-0008r5.

(6) Find a number which multiplied into 3132-458 wiU gi^e a pro-duct which differs only in the Tth decimal place from 7823-6572.

HI,

hv ^nl^'lt ^V^^^ ^^ ^^^'•'^' ^

'

' ^^«« ^y -0120021
;
and 594-27

of th«V ?' ^ ?'' f ^'"'"^^^'^ '^^ ^^P^^^^ ^""^ ^«^ the positioaof the decimal point is determined in each of the quotients.
(2} Dimphfy, expressing each result.in a fractional and decimal form

•03^
•

^* 6=^0625-
3. | + -14+ f of 1-0784. 4. (J-t) ^(a + j,).

(3) What is meant by a "Recurring Decimal"? What tin^ nf

^ gar fractions produce ™chdecin.aM 'state the rule, rolracin;'anj recurrmg decmal tea vulgar fraction. Multiply fi-si by -Jsland dmde 1-13 by •000182. U^ reducible to a recurring deL^T
(4) Show that If 1A, 3A, 3A, 4^ be added together, (1) as fraltiODB, and (2) a» decimals, the results coincide.

^. ^^i
^ man walked in 4 days 60 miles ; in each of the three fir,tdays he walked an equal distance, in the fourth day he walked ,3 95nnles

;
find the amount of his daily walking

(6) A person has -1875 part of a mine, he sells -17 part of his share

:

what fractional part of the mine has he still lefl J

rv.

(1) state the Rules for the Addition and Subtraction of decimalsAdd together 1-28, -128, -0128, -00128, and m- and find the vZ;
to 31 4i>7467, and subtract it from the fraction ^'« 4 <=m

and^U'lllT".'"
!'"•'' '" '"""''"'• *«« """io"' six thousand

figures when theW "u T T"^'
*''" Bigniflcation of the samengures when the last is marked off as a decimal.

(S) Oomnara tha volnQa r^f k w .ak i .f . •.- . _ _^ . „.„^„ vi w ^ uy, X u X Yo, auu 2-625-J-5.
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(4) Find the product of -0147147 hv -qqq a .^
•12693 by 19.-89; of 132790 by '245 of oi/onl k o*?'

^"^'^^^*« «^
8-05

;
and of 6106-1 by SOSOOof

' ^^ ^^^ of 61061 by
(5) Shew that the decimal •9043TKqo ;.

•90438 than by .90487; and find ^e Valae o^"'' "^ ''^''^^*^^ ^^

16x^-l-_i_. 1 1 )
(5 8x5' "*" 6l^ - T^T-p + &c. {---1_

accurately to 6 places of decimals. ' ^^^

(6) A person sold -15 of an fiHfnf^ f^ ^
remainder to another peln ZTZ ofT "' ^'^" ^- «^*^^
retain?

•
wnat part of the estate did he still

V.
(1) Express 1(61 + 21-3) sots o„/i , ^^

(3i -I) of « as decfmTls
^' ^' '°^ "^'^ *^" P''^*^"^' of 3^ and

(2) Simplify

4-265 X 032
2. a+i+i+HA)^(^+.^^^^,^^^

1.

.00016

Shew whether « or M4 ia „„„1, , ".f ^T" or f^ 13 nearer to the number 3-14159
(1) Find the valoe of 1 + -1 j. _L_ , 1

of Jecimala
; and also of

' "" '
^^^^^ ^ *"" '° ^ ''''^'

. ^^(^-^^^^'^i^^l^^^)

Sun's diameter, which is iTr/'^teir'" l"
"""^ ^PP^^^ «'«

meter of the Earth, to be 883846 mZ ^'"" '' ""* ''^•'"°"»" *""

-l^dletVrip^J^^^^^^^ -'' '» "« *<>« va,„e „f .
bo obtained in the addrnT, 7 ?

'"*""'"'* "^'^ree of accuracy may
-7 given -mber of dt :7lres':t";'

"'"'''""'« "^-'-'^ '»
into fractions.

P^"^' '""'»"' "onverting the decimals

decimal,.''"'
""' ^"^ °' ^^«' "•««• ^0 "-^W, correct to 6 p,«,es of
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VI.

(1) Prove the Rule for Multiplication of decimals by means of

the example 404-04 multiplied by -OSOSOS. Multiply -345 by— ; and

divide -04818489968 by -6593, and 006598.

(2) Explain the meaning of 7^, and 7=^ ; and find what vulgar frac-

tion is equivalent to the sum of 20*5 and 205 divided by the difference.

(8) Reduce to their lowest terms —~, and --^.
1033-2' 6-7980

(4) Shew that
•875 X -875 - -025 x -025 2

•375 — 025 " = "6 , and that

8 +yM
' —= 8-14159 nearly.

Reduce -1293131 to its equivalent /ulgar fraction.

(5) What decimal added to the sum of Ij^, |, and ^ will make the
sum total equal to 8 ?

((J) The quotient being 2|^ and the divisor -15, find the dividend.

VII.

(1) A and B can finish a piece of work in 1^ days, A and in

2 days, and B and in 8 days. If $1.44 b© paid for the piece of work,
what are a day's wages of each workman ?

(2) A tax of $2544 is to be raised from 8 towns, the number of in-

habitants of which are respectively 2500, 8000, and 4200. How much
should each town pay, and each person in it ?

(8) The wages of 25 men amount to £76. 18?. 4d. in 16 days ; how
many boys must work 24 days to receive £103. 10«., the daily wages
of the latter being one-half those of the former ?

(4) A person rows a distance of 1,^ mil^s down a stream in 20 mmutes,
but without the aid of the stream it would take him half an hour;
what is the rate of the stream per hour ? atfd how long would it take
him to return against it ?

(5) A and B engage to do a piece of work for $7.20. A could do
the work alone in 4 days, B in 5 days ; with the help of a boy it is com-
pleted in 2 days ; how should the money be divided ?

(6) A person buys 3 lbs. of tea at 74 cents per lb., and mixes them
with 5 lbs. at o6 cents per lb.. Wiiat will 2 lbs. of his tea cost him ?
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PRAOTIOE.

Thus. 8 is an aliquot part of 9 ; |6 of Us!
""^ '^'' ^"°^^^^-

TABLE OF ALIQUOT PAETS.

^arts 0/a ewt. (100 lis,) i p„^. .

60 lbs. or 2 qrs. = ^ cwt.
25 lbs. or 1 qr. = x «

20 lbs. = i "

10 lbs. =_/ «

6 lb8. -1 ((

I^OTE. The parts Of a $\he same
as of the cvrt. (100 lbs).

Parto <ifa £1.

10».

Ba.

4a

2«. Qd.

2s.

Is. 8d.

U^.
Is. Sd,

Is.

= i£l.
= i

"

= i

66 lbs. or 2 qrs. = ^ cwt.
28 lbs. or 1 qr. = i
16 lbs.

14 lbs.

r lbs. = ^^^

4 iba.

2 lbs.

— I

T
~ 1~ 7

— I

((

(t

((

a

a

— I~ TV
— I

13
_ I~ T5
_ I~ FF

((

((

«

((

<(

6d.

4d.

Sd.

2d.

Ud.
Id.

id.

id.

id.

^arta ofa shilling.

= iofU
= i "
= i "

= i
= i
— I" TJ
-- 1

s= I

«7

((

((

((

((

u

«nder him expert in taWnTS T
*''* """""• "''"' '"«. wiU

Mit of any denon,i„LlT l^"«ff°^ "P^*™. when the value „f I
«!», Sua.i,„ and C^^ZZ^"""-

-^"^""^ '"«' "e divided into t«-o
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SIMPLE PRACTICE,

L In this case the given number is expressed in the same denomi-
nation as the unit whose value is given ; as, for instance, 27 bushels of
wheat at $1.10 per bushel.

The Rule for Simple Practice will be easily shewn by the following
examples.

Ex. 1. Find the value of 1296 things at 16«. \^d. each.

The method of working such an example is the following:
If the cost of the things be £1 each

;

then the total cost=£1296.
. cost at

10«. Od

5«. Oi.

Is. M.

each 1=1 of the above sum. .

.

each=i the cost at 10«. each,

each=i the cost at 5«. each.

.

0«. *l\d. each=i the cost at 1«. Zd. each,

.'. by adding up the vertical columns,

cost at 16«. lO^J. each

The operation is usually written thus :

&' s. d.

£.

648

824

81

«.

= 40 .10

d.

=£1093 .10 .

10«.=iofi;i.

6».=|^of 10«.

U 8d.=\of58.

7^d.=z^ofl8. Sd.

1296 0.0 = cost at £1 each.

648 . 0.0 = cobt at lOa. each.

324 . 0.0 = cost at 5a. each.

81 . 0.0 = cost at la. Sd. each.

40 . 10 . - : cost at 7^d. each.

£1093 . 10 . = cost at 16«. lOid!. each.

NoTB. The student must use his own judgment in selecting the
most convenient 'aliquot' parts; taking^care that the sum of those
taken make up the given price of the unit.

Ex. 2. Find the value of 825 bushels of wheat at $1.80 per bus.

If 1 bus. cost 11, cost of 825 bus.=$825 at $1 each.

$825.00=value at $1 each.

165.00=value at 20 cts. each.

82.50=value at 10 cts, each.

|l072.60=vaiue at $1.30 each.

20 cts.= J of $1.

10cts.=^of 20cts.



) Hame denomi-

, 27 bushelfl of

r the following

ch.

v^ing:

£. «. d.

648 . .

824 . .

81 . .

40 .10 .

;i093 .10 .

COMPOUND PSACTICK
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2 V>; U lbs. at $10.24 per oTJ ^''™' "^ ^"" '""«'«». 1 ""t

l-'Te^Jlr"""'"""''
^™"- '^'" •« ""^y »>'o»n fro» the fol-

"' ' "^^ '"•' ^''"^ "' «» -'• « ^-. « lb. of .«„ at ,8.50 p„cwt.

The method, of worHno. o« i.

The value of 1 7 7 '^ '"'"^^'^ ^^ *^« ^^^^^^^g:value of 1 owt. of sugar being $8.50 •

.•.valaeof60c^t.=|(8.50x60)

2qr8.=|(vaIueoflcwt.)

=^ ($8.50)

lqr.=^ (vaIueof2qrs.)

-^1 ((4.25.)

61b8.=|(valueofl(qr.)

=1 ($2,121)

Therefore addingupthe vertical columns
vaIueof60cwt,3qrs.,5Jbs.

The operation is usually written thus
2 qrs.=J cwt

=$610.00

= $4.25

= $2.12|

= $0.42^

=$616.80.

Iqr. =J of2qr8.

61bs.=Joflqr.

.50.-=vaIue of 1 cwt.
10

86.00=value of 10 cwt
6

|610.00=valueof60cwt.
4.^0

2.12i

.42^

cwt.

$616.80 =valueof60cwt.,3

ioa tiie value

qw., 6 lbs.

'S19 cwt, 3 qrs.., 16 lbs. at £2. 12«. 6<i. P«
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2 qrs. = ^ cwt. 2 12

d.

6

10

= value rl' 1 owt.

A
subtracting

1 qr. = I of 2 qrs.

14 lbs. = J of 1 qr.

2 lbs. = ; of 14 lbs.

26 . 5 .

4

105 . .

8

H40 . .

2 . 12 . 6

88T

1

7

6

18

6

= value of 10 cwt.

= value of 40 cwt.

= value of 820 cwt.

= value of 1 cwt.

6 = value of 819 owt.

8 = value of 2 qrs.

1^ = valne of 1 qr.

6f = value of 14 lbs.

lli = valueof2 1bs.

ii

£839 . 14 . 4^ = value of 319 cwt., 8 qrs., IGlbg.

XLVI.
Find the value oi

(1) 275 articles at 26 cents each ; 125 articles at 80 cents each.

(2) 92 articles at 45 cents eacli ; 80 articles at 50 cents each.

(8) 130 articles at 75 cents each ; 215 articles at 85 cents each

(4) 225 articles at $1.10 each ; 850 articles at $1.25 each.

(5) 128 bus. oats at 53 cts. %ch ; 75 bus. wheat at $1.10 each.

(6) 818 yds. cloth at 72 cts. a yd. ; 48 bos. pease at 63 cts. a bus.

(7) 7 tons, 2 cwt., 8 qrs., 10 lbs. of f-ugar at $10 per ton.

(8) 87 ac, 2 ro., 22 per., at $8 an acre.

(9) 210 lbs. tea at 42 cts. a lb ; 812 lbs. sugar at 10 cts. a pound.

(10) 626 lbs., 7 oz., 19 dwts. at $1.27 per dwt. 78 thingsat $2.86each„

(11) Find the value of 282 ac, 17 per. at, $0.60 per perch.

(12) Find rent of 100 acres at 87^ cents a rood.

In the following examples the cwt. =112 lbs.

(18) Find the value of 5 cwt., 2 qrs., 14 lbs. at £2. 5«. 6d per cwt.

(14) Find the value of 83 cwt., 8 qre., 7 lbs. at £6. 7«. 8d. per cwt.

(15) Find the value of 72 cwt., 8 qrs., 17 lbs. of sugar at £1. is. U
pw Cwt.

I
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(18) PimUhevalusofeOowt fln™ ,« ,.

(17) Fi.,d ...e value ofsZdZ" 6
''

"t^'
'"* "* ^' »'"•

(l«) I'ind the value of 9 yi. iamV ; f f?'
^'- «''• P»^ <="«

d") liud the value or89 cw lo'lh ?',o
**• ^^''- ^^ JO-

(20) ii„d the co,t of 80 c^r a1 u" ,

'^ '""• ^"' "" '"''

(21) i-iud the value of 15„.,'o d^ "
7 "' f '

'^'- «*<*• P«'qn
(22) What will 2789 lbs ofLJ .

^"^ " *'• ^»''- Pef OJ.

(23) Find value of 2Sm 1'^^ ^ »f»- '"O '«-..

4? lbs. coffee at 82 ot,. a lb. , 6 lb, rt » J/ * ^^ '*' " ^« "»• » ">•-

11 ]
cts. per lb.

i ITi lbs. ham at 19 ct'.a lb
" '

'°* ""• "''''»« «'

U2. Examples which are usnnll^ ^1. .

™ch as the Rule of Three, & . oa„ nev r 1 ''"'^" '""™'" ^"'^^
.•ei-.'on,> b, means of t'heZZ^^n^Z '' """"' '"''^'^ '"-

".replace must necessariirbe vTrv iile';"""'r f ^™'"3uestio„s ia
i» strongly recommended ,0 anJv to nH

""'' *''"''''°™ ">« ^"'dent
cl..s.od under particular R°ies^ L T"™' «"''<"' «"> ''^reafter
well as the onodenotedbythe Rule /^T''f°' """'""' "^ «<"""»». as

E^.
1. E.pressade r B : " -P-"-.-'««.l.

.*. 1 yard=^ metres
;00 '

35 ^j '"etrea = 111835^ metres.fV uu
y

— ----"uuy lueires.

o'f'Ss oftl'lt;'"""^ '"'''' "* '™'«' »«S0. what is theralue

•••frds of the ticket = $880.

. «.! 1 .. ,

'*' ^^^^ o" the ticket = 1440..whole ticket = $(440. 3) = $1320.
tVths of the ticket = Ji. of $1320 = ^l^^lll

11 1360.
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Ex. 8. A person has ^ths of an estate of 4000 acres left him ; he

sell i ^rds of his share : how many acres has he remaining, and what

fraction of the whole estate will they be ?

2 8 2
He sells-;- of -t- of 4000 acres, or -=- of 4000 acres.

3 7 7

.•. he has remaining [^ of 4000—=- of 4000
J
acres*

=-=- of 4000 acres=571f acres.

Ex. 4. The sum of $1000 is to be raised in a school section, the

assessment of which is $100000 ; what is the rate in the dollar?

$100000 produce $1000,

.-. $1 produces $(lOOO x

^-^^-J,
or (lOOO x^- x loojcts.

100000 , , ^

^"iooooo'*'-^'*^''^*-

Ex. 6. After taking from my purse ^ of my money, I find that | of

what is then lefc amounts to 7«. ^d. i what money had I in my purse

at first?

Let unity, or 1, denote the sum in the purse at first. After taking

away i, f remains. Now by the question

-g-of— of unity, or -q-of— of the sum in the purse at first=7«. Qd.

or— of the sum in the purse at first=7s. 6(7.

.*. sum in the purse at first=16«.

Ex. 6. A met two beggars, B and 0; and having -^ of—-^ of—

-

•^ 4| 7i 540 i

13' 3
of a moidore in his pocket, gave i? -=- of— of that sum, and — of the

remainder ; what did each receive ?

40 75

A had at first —- of -- of j^ttv of 27«., or— #.
ov 0*0

2
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^receired -iof-i of^*« „-

1

7 4 '"8"'-><"^2^«-,or6<i.

^hadleftafterwai-ds/'ll-i'l. 25

.•.Preoeived|-„f^«,, „,!,_„, 2.. 6A

i.s rent, when wheat is at 60,., and barley at^n """'^ "*'"' °'

measure; 8. imperial gaUon. L^-tXL^^^rX::^^ '»"-"-

Bent . 5 ^r. of Wheat Win. „ea. + 3 ,rs. of har^. Win. »ea.

ButlWin.GaI.=|in,p.ga,..

•••1 Win.qr.=||imp.qr.

82
.'. rent is 5 x -- imp. qrs. of wheat 4. q v ^^ .

33 F 4 .
oi wneat+ 3 x -- imp. qrs. of barley,

-'h^'ihallf^:*^^^^^^^^ ^^ centimes; and also

a thaler worth? (One ^-30^.'"'"^'^'°'' '"' ^^''^^^^^^ i«

times.)
^ tnaJer-80 silbergrosohen, 1 fraoo=100 cen-

6 thalers, 20 silbergrosohen=25 francs, 60 centimes,
or 6|» thalers=25AV i'rancs,

1 thaler=(25i-^6f) francs

"m francs=3 francs, 84 centimes.

-oreisn. findthewetotofri J"tri:!:r^"» --> " ^"^^

Numbei of part8=ll4.i~i<> «<? „i,- u ^1 .P« •'"-Ai + 1-12, of which
j2 is pure gold.
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Bj th6 question

934rJ sovereigns weigh 20 lbs. Troj,
' 20 X 2 "^

•

.-. 1 sov. weighs -j^ lbs. Troy
*"

.-. weight of pure gold in a 80v.= [ y^ x
Iq^Q J^^'

^^^^

= 113^^grs.

Ex. 10. If a person, travelling 13| hours a day, perform a journey
in 27| days, in what length of tune will he perform the same if he
travel 10| hours a day ?

If he travel 13^ hrs. a day, he does the journey in 27| days,

llir
, (271 X 13|) days,

275 X 13^

lOf
days,lOf hrs

,

which, worked out, gives 36 |]*i days.

Ex.11. If 858 men in 6 months consume 234 quarters of wheat,
how many quarters will be required for the consumption of 979 men
for three mouths and a half?

858 men in 6 months consume 234 quarters,

. 1 • 1 .1,
234

.'. 1 man in 1 month consumes ^-—- qrs.,
OOO X ^ '

. o»rn • -. ^1, 979 X 234
.*. 979 men m 1 month consume -^r-:—-- qrs.»

oOo X ^

(979 X 234 7 \

^gQ^g
X -

j
qrs., or 166 ^ qrs.

Ex. 12 If 5 men or 7 women can do a piece of work in 37 days;
in what time will 7 men and 5 women Mo a piece of work twice as

great ?

6 men=7 women,

-

r
.% 1 man=^ woman,

5 '

49
.*. 7 raen=.-v- women.

/±Q
.*. 7 men and 6 women=f^+ 5)women:

\ ^7A

women.
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Now by the question,

r women in 37 day, do the pieo, of work,
• • ^ *<"»'^ i" (37 X 7) days does

••^*"'<'«'«nm^-^^daysdo.

••T—n-!!^^,,,,^
.-. ^ women in ?Illl6«2*

74
<»•

'« 85 days do twice ^, maob.

each creditor receive, and how'm/ny LtsT^'f,,' ,'""""""' "'"

Debts amount to t(250+ 830+420), or $1000.

If the bankrupt has *,, he pays^ pan of debt.

^'''
l^oP-'o^lebt,

1
-g- part of debt.

»l or?4 cSlTli!:'''' '"" ^ «^'' »^^-^«- «« P«ya * of

.4" ud" suIZ;;';L^'''L;"7;-'' "^ ""- ^^ part,, oh.rc„aI 3
W cwt. of powder. ' "^

^""^ """"^ "^ ^^h « required for

The whUe number of parts = (16 + 8 t 2) - M'5f every 20 p.n,rt3,
+a+JJ-20

| orI is nitre, 1 is charcoal, -| „r
^^ i, ,„,p„„.

•• I of 16 cwt.. or 12 cwt. . quantity of nitre required.

23"fl6cwt..or2fowt. = eh„coaI

in of 16 cwt., or Itowf =

Ex. 15. The price of a work

anlpjiur

wlilcli comes out in parts is £^, 16,. sd.
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But if the price of each part were ISd. more than it is, the price of the
work would be £3. 7«. Qd. How many parts are there ?

£2. 16«. 8d. + (num. of parts xlB)d. = £3. 7«. 6d.

.'. (number of parts x 13)d = 10». lOd.

= IdOd.
.'. nnmber of parts = Y/ = 10.

Ex. 16. Divide 1860 dollars between A, B, ar d C, so that as often
as A gets $5, B shall get $4, and as often as B gets |3, C shall get |1.

It is clear that J5's share = 3 times C's share,

4 times A'a share = 5 times ^'s share,

or, ^'s share = —times 5's share,

~ (t ** ^) ^^'^^^ ^^ share,

but ^'s share + ^'s share + C's share = 1860 dollars

;

16^, ^
-'•-^Cb share + 3 G's share + (7's share = 1860 dollars,

or /— +
4J

C's share = 1860 dollars,

31
or — C's share = 1860 dollars;

.*. C'b share = f—— x —
j
dollars = 240 dollars.

5*3 share = 720 dollars, and ^'s share = (240 x —\ dollars = 900 dollars.

Ex. 17. Of a certain dynasty, ^ of the kings are of the same name,
i of another, ^ of a third, and ^ot& fourth, and there are 5 besides:
how many are there of each name?

Representing the whole dynasty by unity, or 1.

— = number of kings of one name,

1
•^ = of a second...,

1
g- = of a third...,

1 _ -.i? _ A iX.

iqj
v»i a txjvti Hi,,,.
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8*8 12 24'

.-. whole flynasly-i? np] 1» „ 5

•L>ut Dj the questioQ,

24 ^^ '^"'^^'^ or ^ of the whole djnasfey = 6

;

•*• ^' ^'^ *^® wJioIe djnastj, = 6 x ?f = 24

;

.*. there are 8 kings of fhA ic* ^ ^
'

»t it, finish the ZlT'FZijL T" ^' ^' •"" ^' •» "o^-K
together, A and ^ together and « 'Vn"'

''"' ^ «"'' ^ ''»Wn|
finish !t.

* ^'' "'"' ^ ""d ^ together, oould respectively

Eepresenting the work by unity, or 1.

'noneday^<,oes-l-p„tofthewor^

In one day 5 does1 part of the work,

does-

•'• '^"^^ ^^ ^^"^^ ^+^+ ^ would finish the work^
_ 1 , 210
- 107 "^^y^ = 107 ^^^«= nn days.

210

or
107
2ioPa't;

Again in one day^+^ do f1+ ~~] or^ nf .i,
V 6 6 y ^'^so'

®^ *^® «^ork
; therefore

time in which they would finish it=i or 2^ days.

80

Bbown that A and ^ would finish the

manner,

-^.•o2H days, and J„„dV;:8™days:

l«
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I of workEx. 19. It being given that A and B can do a pi

days; and that A and Ccan do the same in 2\\ days; and that B and
G can do it in 8fV days : find the time in which Ay B, and G would do
the work : working, first, all together, secondly, separately.

In one day A and ^ do x^ of the work,

^andCdOgl
,

.J5and Cdo
13

42"

.*. by addition,

Inoneday 2^+25+2C'woulddo (^+^+i|], or^J^, of the work,

107
.'. inone day ^4-J?+C7do —-...»....

210
. ^ 1 210 ,.. time required=---=^-^ days^l |-» ? days.

'» 2l0
Again,

work done by -4+ J5+ C in one day - work done by 5+ G in one day,

1 ^ u A- :, 107 13 1
or, work done by A m one day =7r- =— •

•^ 210 42 6 '

therefore time required, in which A conld do the work, =5 days.
In like manner it may be shown that B would do the work in 6

days, and tLat G would do it in 7 days.

Ex. 4iO. A cistern is fed by a spout which can fill it in 2 hours, how
long would it take to fill it if the cistern has a leak which would empty
it in 10 hours?

In one hour spout fills -^ of tlio cistern.

,e.e™p4...:
Therefore in one hour, when the spout and" leak are both open, the

part of the cistern filled by what runs in - what runs out,

\2 10/ 5'
1 '

.•. time required for filling the cistern = y hrs. = -5- hrs. = 2^ hrs.
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tinue,, and after 3 df,. UjTJio'^T'' ^''''™'' >"' ^ '=™-
oa.; in .„. .„. .„„„ ^,

d:tKrro^,«;;^j:::^^^^^^^ '- *

Bepresenting the work by unity, or J.

,in3d.ystheyd„g,j?\.3.

or

19

80

fs

11

80'

of tho work remains to le done.

In
3 days more ^ does -1 or 1 of f},n

.-. when ^ is joined by (7,

80 6 ' ^^ 30 ''^ *^'^ ^ork remnins to be done.

In
4 days more ^ does 1 of the work;

••• work which has to be done by C^ in 4 days

30~i6~80 =T'
.-.part of work to be done by ^ in one day-1

•
""^ " ^^'^^^ ^ --^^ do the Whole work = 24 days.

'''

ics on preceding Arts.

Ex. XLVn.

I.

(1) State the rules for tbe multir^v x-

divide 34-ir by 3^.
"^"^^'P^'^ation and division of decimals,

and
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(8) Beduoe i + i + iV+Atoa decimal fraction. What decimal
of a cwt. is 1 qr. 7 lbs. ?

(4) If 4 of an, estate be worth |4818.50, what is the valne of ^

of it?
^

(5) If a bankrnpt pay 17 cents in the dollar, what will be received
on a debt of $17658.

(6) A person possessing J»^ of an estate, sold f of J^ of his share for

£120|
;
what would i of -^ of the estate sell for nt the same rate ?

(7) A man, his wife, and 3 children earn $24.75 a week ; the wife
earns twice as much as each child, and the man three times as much as

^
his wife ; required the man's weekly earnings.

(8) If £1. sterling be worth 12 florins, and also worth 25 francs, 66
centimes; how many francs and centiines is one florin worth? (100
centimes = 1 franc.)

(9) The wages of 5 men for six weeks being $406, how many weeks
will 4 men work for $540.

n.

(1) What is meant by saying that one sum is a certain fraction
(for example f) of another ? If 26 francs are equivalent to a pound,
what fraction of a shilling is a franc ? Give the reasons for the process
which you adopt in answering the question.

(2) Express f of I4 of a mile in terms of a metre, supposing 32
metres = 85 yards.

(3) A, B, and C rent a pasture for $192. A puts in 8 cattle, B, 9,

and (7, 11 : how much should each pay for his share ?

(4) Reduce %%d. to the decimal of 10«., and divide the result by 12'5.

Explain the process employed.

(5) If the property in a town be assessed at $288000, what must bo
the rate in the dollar in order that $12000 nmy be raised?

(6) If the circumference of a circle = Diameter x 8-14159 ; find the

number of revolutions passed over by a carriage-wheel 5 ft. in diameter
in 10 miles.

(7) A farmer has to pay yearly to his landlord the price of 7^ bushels
of wheat at 4«. U. per bushel, and 9i of malt at 6«. 8<Z.. and ftf of oats

at 2«. 4</. What is the whole amount of his rent f
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If there were a decimal coinage of pounds flnrina ^« »,

of them would he have to pay?
'

' °'' ^^"^ ""^"^

» £„1 t-r„t-fs;-1-- Sf.7::;

«

"
(9) Ten excavators dig 12 loads of ^Arfh in ?« k i ,

can dig only 9 loads in ikV f f ^ ^''"''^' ^^"^«<^ ^2 others

loads ? ^ '' ^°""' ^'^ ^^^^^ ^'"^^ ^ill they jointly di. 100

in.

(2) Eodnca ISeyds^aft* s^^ rLThVr^ ^"',''''-^

chain = 10 chainlets = 100 ink.- lonn '^'J^"""^ "^ " '>i">^- "one
chains, chainlets, links. Unkiete

" "'''
'

'''"""' '"^ """^ ""

Pauls. (10 BaiocohUrPa'ul)
'""'''°" °' ^° ^^-^^^Sa

(4) If the rents of a parish amoant to P9R1A t. « j ^
granted of £88. 16. 3^., how much s that1 the £ i atd^H

" "''
'lmust be paid by an estate whose rental l^U.'^l^lr'

'^" "^^'

in wTat 1 1 wtrgalm 7"!^,^^ ^^«!^« ««- ^^^2 in 7 months,

(R\ Tn l ., ^ ^ ^-^^ "^"^^ " ^api'«l Of $1512.
(6) In the civil year 97 days are intercalated in 400 years • wh^t i«the average length of the year ?

^ '
^^^* ^^

(7) If 15 horses and 148 sheep can be kept 9 davs for p^k ik

rv.

„Ji.^!P'?'° ^"1 ^'«".« "•«'''*" «™ represented in the decin,»l ..
.^.^ »,».em 01 nou.tion. Mnltipl;. 729 by 87, and expUrnlhe
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(2) Add together tho (Iftli of a $0.24, two-sevenths of a $1.20, and

four-ninths of n $5.04; and rcdiioo the result to the dociraal of $12i».

(3) Taking the circumference of a circle at ^ times it3 diameter,

find the cost of a marble column of two fi-ot breadth, and 5 yaids

liolght, marble being at 15«. Qd. per cub. fc. (Area of circle = J circuin-

fereuco x gemi-(li:uiieter,)

.(4) If a certain number of men can throw up an intrenohment in

12 days, when the day is 6 hours long, in what time will they do it

when the day is 8 hours long?

(5) Find tlio entire cost of 10 lbs. of tea at 4^ Sc/. per lb., 18 lbs. of

«ofFeo at 1«. 3^^. per lb., 23 lbs. of sugar at 4\d. per lb., and 16 lbs. of

candles at 7^d. per lb., and divide the amount equally among 14 persons.

(G) Reduce 2375;} Spanish dollars to English money, the exobange

being at 8s. M. per dollar And find the value of 1,000,000 rupees at

2«. Sid. each.

(7) The roller used for rolling a bowling-green, being 6 ft. 6 in. in

circumference, by 2,fc. Sin. wide, is observed to make 12 revolution h as

it rolls from one extremity of tho green to the other; find the area]

rolled when the roller has passed 10 times the whole length of it.

(8) Divide $1400 among A, B, and 0, in such a manner that an

often as A gets $5, i? shall get $4, and as often as B gets $3, C shall

gee $2.

(9) A fraudulent wine-merchant sells, as brandy, a mixture of brandy

and rum at $5.40 a ^lallon, which is the proper price of his brandy, that

of his rum being $2.52 a gallon. Supposing one-third of the whole

i

mixture to be rum, ascertain how much a gallon he gains by his dis-

honesty.

V.

(1) Divide 550974 by 1472 ; find tlfe quotient and remainder. Ex-j

plain the operation, and prove the result.

(2) Shew that the value of a fraction is not altered by multiplying

the numerator and denominator by the same number.
Express the fractions ^'^^ 4, and /^ by corresponding fractions hav-

ing the sanie denominator, and find the sum.

(3) If 1 lb. Avoirdupois be equivalent to 7000 grains Troy, and 18fi9

sovereigns weigh 40 lbs. Troy, how many so /er.igns will weigh 1 Avoir-

dnpoi3 ounce ?
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'-owing „ „„.e, if ,.„;„VLTotW,
""'"' ''""' ""'« ""' ""^ "o

(fi) If ft man can do a piece of wnrL- In Q I i

J.o^ n,anj days will IttZ^T ?! ""
^"''' "^^'^'''^ ^» ^^ day..

fR\ A K 1

^^ "'^'^ ""'^ ^ w«'"^n to finish it ?

and 24 franca to ono voZZl^'^' '""" "'''"™'<"" '° » »""'»«'-

VI.

£:o! nfr^"; sm"'"
""""'" "^ '"""^"^'^ '"S"'"-' "-"itipir

its true lengtli?
^^ ^"^ ^^2 yards long, wLat is

.^::nr7r:rr/r,r::;rs :;r:.'~- "^

V 7 11 ocwL, 3qrs., 14 lbs. co.st $G per cwt wh«f ,^;ii u .1
per pound when the cost of the wh. t T 1? ' 7 '" ^^ ^^® «««<^

(6) A grocer buys ^0 cw 3 qt 2lTb ^
"'""' '^ ^"•^«-

pays $2.74 for e.pe^^es; ar.hal' e n u helell ^^^^^
'"

*'f«' ^^^

18.22 by his bar^rain ?
'^^ '* P^'*" P"""^ to clear

(7) If a Fnail, on the average crppn oft h-
13 Ins. i„ the night, and slip iZ^ZUXll, iTh"

''•*"\"'™«
how many hours will he be in ..,„„,. 1" ..

"^ "'^ ^^^''- '" "'« ^V.
(8) The Drofits nf . .™,r

°~"""" '"""-'
''"I' "• a pole 86ft. high?profits of a tradesman average £64. 6,. 5d. per week, ont
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of which he pavB 8 foremen, 10 shopmen, and 6 assfetants, at the rate of

2 guiiief.s, 1 guinea, and 17#. Qd. per week repectivelj : his yearly out-
goings for rent, &c., amount to £723. Us. M. Find his net annual profit

(9) In an orch.-.rd ,.f f,uit trce^ \ of them bear apples, \ peari'

\ plums, and 50 cherries ; how many trees are there in all?

Find the value of f of J of

:

VII.

(1) What is meant by a fraction? _„ ,„,„„ „, ^ „^ ^ ^,

and then express the result as the fraction and decimal of $237.60
(2) By what number must £5. 6«. Z\d. be multiplied, in order to

give as product £85. 0.. Ad. ? Divide £34. 13.. into 3 parts, one of
which shall be twice and the other 4 times as groat as the third

(8) If a year consist of 366-242264 days, in how many years wUl
Its defect from the civil year of of 865 J days amount to 1 day?

(4) If 15 men take 17 days to mow 300 acres of grass, how long
will 27 men take to mow 167 acres ?

(5) If 20 men can perfonn a piece of work in 12 days, how many
men will accomplish another piece of work, which is six times as ^reat.
in a tenth part of the time ?

(6) I am owner of f of | of ^ of a ship worth $80,000, and sell l\h
of the ship

;
what part of her will then belong to me, and what wUl it

be worth ?

(7) A bankrupt owes $900 to his three creditors, and his whole
property amounts to $675 ; the claims of two of his creditors are $125
and $375 respectively; what sum will the remaining creditor receive
for his dividend?

(8) Tliere are in a manufactory a certain number of workmen who
receive $13 a week, twice as many who receive $10 a week and
eleven times as many who receive $8 a week, and the total amount of
the workmen's wages for one week is $847 ; find the number of work-
men.

(9) Reduce £405. 6». U. to francs and centimes, at the rate of 25i
francs to £1, and 100 centimes to a franc.

vni.

dust

(1) Find the value at $15.60 per o«. of 18 lbs. 9 n*. a d^f. nf <f^\A
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(2) If a florin b« made the unit of money, what number will rep-
resent £1.1 1». 6i<?.?

*

(8) If £1. be worth 12 guldens, and one penny 8 krentzers, what
fraction of one gulden is 5 kreutzers

(4) A creditor receives on a debt of $1420.80 a dividend of 6U centsm the dollar, and he receives a further dividend, upon the deficiency,
of 18| centos m the doUar

; what does the creditor receive in the wl)ole ?
(.) Reduce 12 ft 4Jin. to the fraction of a mile, and flad the cor-

responding decimal.

(6) A man has an income of £200 a year; an mcome-tax is estab-
lished of Urn the pound, w hile a duty of 1 ^d. per lb. is taken off sugar

;

what must be his yearly consmnption of sugar that he may just save his
income-tax ?

(7) Jf A can do as much work in 5 hours as B can do in 6 hours
or as C'can do in 9 hours, how long will it take C to complete a piece
of work, one-half of which has been done by A working 12 hours and
IJ working 24 hours ?

(8) Find the number ofshillings and pence which are equivalent to
the recurring decimal -3833 .... of a pound.

(9) The gross earnings of an undertaking average $14400, and the
expenses $8723.40 per week, one-tenth of the remainder is put aside for
wear and tear, and the annual charges amount to $115880.08. What
13 the net annual profit? (i year - 52 weeks.)

IX.

(1) Explain the process of Long Division.

Reduce 9^ + XA2^^ to its equivalent whole number.
(2) Shew how to convert any proper fraction into a decimal.
Reduce | and ^1^ to the decimal form.
(3) State what kind of vulgar fractions can be expressed in finite

decimals. Can the quantity ^ - i - ^ be so expressed ?

How many cents should be given in exchange for ili of a dollar ?

(4) If two-thirds of an academic term exceed onlhalf of it by 13X
days, how many days are there in the whole term ?

ma, be obtained for £19. 17.. 6^^ ? How mnoh is kst by the exoh^^

I
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(6) A bntler concocts a bowl of punch, of which the following aro
the ingredients: milk 2 J quarts, the rind of one lemon, 2 eggs, 1 i)int

of rum, and half-a'-pint of brandy. Compute the value of the punci.
reckoning milk at M. a quart, lemons at 2s. a dozen, eggs at 16 a
shilling, rum at ]8». per gallon, and brandy at £1. 4«. 8d. per gallon.

(7) A Cochin China hen eats a pint of barley and lays a dozen eggs,
while an English hen eats half-a-pint of barley and lays five eggs!
Supposing the eggs of the English hen to be half ns large again as those
of the Cochin China, which is the more economical layer ?

(8) If 72 men dig a trench 20 yds. long, 1 ft. 6 in. broad, 4 feet deep,
in 3 days of 10 hours each, how many men would be required to dig a
trench 80 yards long, 2 ft. 3 in. broad, and 5 feet deep, in 15 days of
9 hours each ?

(9) A crew consists of 420 men, and a certain numb .v of boys ; the
men receive each $14.40 per month ; and the amount of wages' of tlie

whole crew is $7200 per month ; find the number of boys supposing
each to receive $7.20 per month.

X.

(1) Explain the rule for the addition of decimals ; add together |
and -061

; subtract '003 from -02 ; and divide -0672 by -006.

(2) Subtract | of ^ from | of W, and multiply the result by f of |.

(3) If £1 sterling = 10 flcrins = 100 cents = 1000 mils, shew that

£25. 10s. 1H. = 255 fiorins, 3 cents, 1\ mills.

(4) If 6 men earn $90 in 7^ days, how much will 10 men earn in

1 If days?

(5) A person expends $345.60 in the purchase of cloth, how much
can lie buy at the rate of 52 cents a yard?

(6) What is the cost per hour of lighting a room with ten burners,
each consuming 4 cub. in. of gas per second ; .the price of gas being 6«.

for a thousand cubic feet ?

(7) What is the value of 8 qrs., 5 bushels, 8 pecks t)f wheat at $1.20
a bushel ?

if 8 qrs., 6 bushels, 2 pocks of malt cost £21. 3«., what is. the price

per bushel?

(8) If 36 men, working 8 hours a day for 16 days, can di? a trench

72 yards long, 18 wide, and 12 deep, in how many days will 82 nie*
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^Idng 12 hour, a day, dig a trench 64 yards long, 27 wide, and 18

(0) If a sheet of paper 6i feet long by 2« feet broad be cut intosnps an mch broad
;

how many sheets would be required to Lrm astrip that would reach round the earth (25,000 miles) ?

XL

^^^
^""^IZ ''' *' "" ^^'^'^'^^

5
and thence ^nd its value when unitrrepresents $300. ^° ""^^^^

(2) A person has city property yielding a rental of ^3070 ; a ratoof 2 ct. m he dollar being levied, what will he have to pay ?

2ilS!
'"'' '' ' '"^^' '^^"^•' ^' ^^^' of-gar'at 20 cts. for

(4) If 1 cwt of an article cost $33.60, at what price per lb must itbe sold to gam ^^ of the outlay ?

^ '

(5) Find in inches and fractions of an incl: the value of -000036511^
of a iiiilo. Explain the process employed

""WJOoiibG

of 2-1 ^T^T^JTT''' "r/"""^ '^ ^"^^^^^ ^^ "^ <le--al

a hai'penny f
^^

'
''' ""' ^^''"^^'^^' ^^^^^ ^-'-^^ -" -.press

(7) A Canadian dollar is 4.. 3^^, and is 6-42 francs ; find the numrot trancs n. £1 sterling, and express bo.h a dolla and a f^n Tn"terms of the «n,t of money mentioned in the last question
(S) A and B can do a piece of work in 6 davs 7? nml r^r. ^r i

an.M,
^.

ana .can do it in 4 ,.,., ,„. lo^;fr/,ra V^''
(9) A bag contains a certain number of sovereigns, three times «s
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SECTION V.

RATIO AND PROPORTION.

143. "We may ascertain the relation which one abstract number
bears to another abstract number, or one concrete number to another
concrete number of the same kind, in respect of magnitude, in two
different ways ; either by considering how much one is greater or less

than the other ; or by considering what multiple, part, or parts, one is

of the other, that is, how many times or parts of a time, or both, one
number is contained in the other. Thus if we compare the number 12

with the number 3, we observe, adopting the first mode of comparison,
that 12 is greater than 8 by the number 9 : or, adopting the second mode
of comparison, that 12 contains 3 four timt^, and is thus '/- or four times
as great as 3. Again if we compare the number 7 with the number 13,

we observe, according to the first mode of comparison, that 7 is less

than 13 by the number 6 ; and, according to the second, that as 1 is one
thirteenth part of 13, so 7 is seven thirteenth parts of 13, or j-'^gths cf 13.

144. The relation of one number to another in respect of magni-
tude is called Ratio; and when the relation is considered in the f^rst

of the above methods, that is, when it is estimated by the difference

between the two numbers, it is called Apithmetioal Ratio ; but wlien

it is considered according to the second method, that is, when it is

estimated by considering what multiple, part, or parts, one number is

of the other, or, which is seen from above to be the same thing, by the

fraction which the first number is of the second, it is called Geome-
trical Ratio. Thus for instance, the arithmetical ratio of the numbers
12 and 3 is 9 ; while their geometrical ratio is Y or 4. In like manner
the arithmetical ratio of 7 and 13 is 6, while their geometrical ratio is -\.

145. It is more common, however, in comparing one number with
another to estimate their relation to one another in respect of magni-
tude according to the second method, and to call that relation so esti-

mated by the name of Ratio. According to this mode of treatment,

which we shall adopt in what folio i " Ratio is the relation which
one nuniber has to another in respec^ of magnitude, the comparison
being made by considering what multiple, part, or parts, the first num-
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ber is of the second, or how many times or parts of a time, or both
the second is contained in the first."

'

146. It is plain that, for any two nnmbers, the fraction in which
the first is numerator and the second denominator, will correctly ex-
press tlie multiple or part, or both, which the first number is of the
second, or the number oftimes or parts ofa time, or both, of a time, the
second is contained in the first. Thus if we take the numbers 12'and
3, the fraction V, which is equivalent to the whole number 4, shews
the multiple which 12 is of 8, or the number of times 3 is contained in
12. And again, if we take the numbers 7 and 13, the fraction ^^j will
express the part or parts which the number 7 is of 13, or will express
the part or parts of a time that 13 is contained in 7: for 1 is one thir-
teenth part of 13, so that 7 must be seven thirteenth parts of 13, that
is, .''^ths of it

:
and 1 is contained 7 times in 7, so that 13 must be con-

tained only .Vtlis of a time in 7. We conclude therefore that the ratio
of one number to another may be estimated and expressed by the
fraction in which the former number is the numerator and the latter
the denominator.

147. The ratio of one number to another is often denoted by placing
a colon between them. Thus the ratio of 7 to 13 is denoted by 7 : 13.
As we have shewn that the ratio of one number to another may be
expressed by the fraction in which the former is the numerator and
the Litter the denominator, we see that 7 : 13 is= j\. The two numbers
which form a ratio are called its terms; the first number being called
the Antkokdext, and the second number the Oonsequbnt, of the ratio.

148. If the two numbers to be compared together be concrete, they
must be of the same Und. We cannot compare together 7 days and 18
miles in respect of magnitude ; but 've can compare 7 days with 13
days; and it is clear that 7 days will have the same relation to 13 days
in respect of magnitude, which the number 7 has to the number 13, so
that tlie ratio of 7 days to 13 days will be the same as the ratio of the
abstract number 7 to the abstract number 13, and may be expressed

by the fraction J^. Since M. reduced to the fraction of 12.* =— it
144'

18 clear that when we have two concrete numbers of the same kind,
but of dlflferent denominations, we must in order to find their ratio,
reduce them to one and th</ same denomination, and may then treat
them as abstract numbers.
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149. When two Ratios are equal, in other words, when they can
be expressed by the same fraction, they are said to form a Proportion,
and the four numbers are called Proportionals. Thus the ratio of

8 to 9 is equal to that of 21 to 27, for 8 : 9 = --, and 24 - 27 - ^^— ^

9' ' ~27~ 9*

The Ratios being equal, Proportion exists among the numbers 8, 9,

24, 27 ; and those numbers are Proportionals.

160. The existence of Proportion between the numbers 8, 9, 2 i, 27
is denoted thus, 8 : 9 == 24 : 27, or8 : 9 :: 24 : 27, which is usually read
thus 8 is to 9 as 24 is to 27.

161. It has been stated that proportion is the equality of two ratios,
and we have explained that the two numbers constituting a ratio must
either be both abstract, or (if concrete) both of the same kind. In a
proportion if one of the ratios be formed by two abstract numbers, tlie

other may arise from two concrete numbers. For it has been explained
(Art. 148) Uiat if a ratio consist of two concrete numbers, we may
reduce them both to tlie same denomination, and then treat the result-
ing numbers as abstract, the ratio of tliose abstract numbers being the
same as that of the two concrete numbers from which they have arisen.
For the same reason, one of the two ratios constituting a proportion
may be formed from concrete numbers of one kind, while the other
is foriijed from concrete numbers of a different kind ; for 7 days : 13
days :: 7 miles : 13 miles, each ratio being in fact that of 7 to 13. Indeed
it appears by (Art. 148) that the ratio of two concrete numbers may
always be expressed by a ratio of two abstract numbers. If both or
either of the ratios in a proportion be formed from concrete numbers,
we may thus replace each such ratio by one arising from abstract
numbers, and in this way every term of the proportion will become
an abstract number

; so that, notwithstanding the remark in note
(Art. 23), any one of the terms may then bcr multiplied or div-ded by
any other.

162. In any Proportion, as 8 : 9 :: 24 : 27, the product of the 1st and
4th, i. e. the extreme terms = the produ&t of the 2nd and 3rd, i. e. the

mean terms;

9 ' 27

8 ... 24 . _
9" >< » « ay =2^ X y X iJ7, or 8 X 27 = 24 X 9.
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158. Iffour numhera U proportionals when taken in a certain order,
fliey will also be proportionals when taken in the contrary order. For
instance, 8, 9, 24, 27 are proportionals

;

• ±-?!. ' 1^ ® -1 .24. ^ 9 27 27 9

.*. 27 : 24 :: 9 : 8.

154. ^f any three terms of a proportion he given, the remaining
term may always hefound.

For since in any Proportion

1st term x 4th term = 2nd term x 3rd term

;

.-. I8t term =^llM, 2ud term = .^^* '^ ^'^
4tii 8rd

8rd term = ^J^\ 4tb term = ^n^ ^^i£^
2nd igt •

Ex. 1. Find the 4th term in the proportion 2, 3 18.

2: 3:: 18: 4th term; .-. 4th term = ill? = 27
2

Ex. 2. Find the 2nd term in the proportion 8, 82, and 24.

8: 2nd term:: 82: 24; .•.2ndterm = ?-^r=6
82

Ex. XLvirr.

Find the 4th term in each of the following proportions

:

(1) 18:48::16: (2) f : | :: i^
(8) 8:4::^: (4) 13: 3-6:: 1-3:

Find the 2nd term in each of the following proportions

:

(^) h' ••: i : h (6) -05 : :: -79 : 12-68.

Find tiie 1st term in each of the following proportions;

C) ' 10 :: 4^ : 15. (8) : Iff :: 2-94 : '072.

RULE OF THREE.

155. The Rule of Three is a method by which we are enabled,
from three numbers which are given, to find a fourth which shall bear
the same ratio to the third as the second to the first; in other words,

- ;
-•••-.•»« i-iii „« iiXiiiiia wi a |yi upui'iiioa are giveu, wo

can determine the fourth.
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156. RuLB. Find oat of the three quantities which are given, that

which is of the same kind as the fourth or required quantity ; or that
which is distmguished from the other terms by the nature of the ques-
tion : place this quantity as the third term of the proportion.

Now consider whether, from the nature of *;he question, the fourth
term will be greater or less than the third ; if greater, then put the

larger of the other two quantities in the second term, and the smaller
in the first term ; but if less, put the larger in the first term and the

smaller in the second term.

Then multiply the second and third terms together, and divide
by the first, treating all throe as abstract numbers. The quotient will

be the answer to the question, in the denomination to which the third

term was reduced.

Note 1. The first and second terms must be brought to ope and
the same denominations.

Note 2. Although we have said in the Rule, multiply the second
and third terms together, and then divide their product by the first; it

will be found in most cases advisable not to perform the actual multi-
plication until we have discovered, by puttmg the expression in the
form of a fraction, whether there be any factor or factors common to

the numerator and denominator, and if so, have rejected such factor or

factors.

^

157. It may be proper to observe that the Rule of Three is ap-

plicable in two different kinds of cases, according to which it is called

the Rule of Three Direct or the Rule of Three Inverse. The method
just sfated (Art. 156) is applicable to both kinds of cases.

The Rule of Thre^ Direct is that in which more requires more, or

less requires less ; or, in other words, io which a greater number re-

quires a greater answer, or a less number a less answer. Thus in the

question, " If 4 acres of land cost $250, find the cost of 16 acres, at

the same rate." The 15 acres being more than the 4 acres, will require

a larger sum than $250 for their purchase, and so, in this case, more
requires more. Again in the question, " If 15 acres of land cost $937.50.
find the cost of 4 »x;res, at the same rate," the 4 acres being less

than the 15 acres, will require a less sum tlsaa $937.50 for their pur-

chase, and therefore, in this case, less reouirea less, finnh nas^« h^^om
to the Rule of Three Direct.
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sr, and divide

jht to ope and

The Rule of Three Inverse is that in which more requiresW or
loss require, more: or, in other words, i., which . grl er number

7Zl ". irZTn"'
"

"

'" "'"'"'"
"
^'-"^^ ""^-^

•
T"-™ - thiques ion. If 4 men can mow a cen,un meadow in 8 days, find the time.n winch 6 men ought to mow it," the st. men being more thi thefour should perform the work in less time, and so, in this ca«, morerequires less Again, in the question, -If « n>en can mowT^e"^

...eadow m 2 days, find the time in which 4 men ought to mow iT" the
4 „,en, bemg fewer than the 6, will require a longer time for p rfo™mg the work, and therefore, m this .ase, less requires more sZhcses belong to the Rule of Three Inverse.

?itr!; »rf ^''r*'™.'"'^^ r<^'^^ »f »ilk, when 25 yards cost $50.Ihere are here three given quantities, 25 yards, 37 yards, and «S0

niamtost that the three given quantities, 26 yards, 87 yards tSO andthe required sum must form a proportion, because the 25 yards m^t
the too (cost of 26 y„rds) ha. to the required sum (cost of 87 yards)Proceedmg then by Rule (Art. 166J we observe that f60 is of the s^ekind as the required term, vi^. money ; wo make that the tM d teVrofho proportion, and since the required sum (cost of 37 y rdsTlstnecessarily be greater than $5( (cost of 25 yards), we mie 87 the

ziTfrff '" '-' - '- «- - «--"-:
25 yds. : 37 yds. :: $50.

And the entire proportion wiU be as follows:

25 yds. :: 37 yds. :: $60 : required cost.

The first and second terms are in one and the same denomination .n^reamre no reduction. And by previous reasoning we ITnow'treat
I

the numbers as abstract, therefore
^ ^^ ^'^^^^

cost required=$^l^=$74

Reasonfor the above process.

We have the coat of SK trn,./ia «?„«^ _•_ a^^ . .

ho find the COS. of 37 yards'""^"
^^''"' '"* *''"' "'' '"'*'"'' *^ "'^'^'^ "«

8
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It is manifest that tlie required earn mnst have the same relation in

respect of magnitude to $60, which 87 yards have to 25 yards ; that is,

the ratio of the required sum to $60, must be equal to that of 87 yards

to 25 yards.

Now the ratio of the number of dollars in the required sum to $50,

is the same as that of the abatraet number which indicates how iniinj

dollars the required sum contains to the abstract number 50, and may
(if the former number be called the required number) be expressed by

required number

50
•the fraction

And the ratio of 87 yards to 25 yards is the same as that of the ab-

stract number 87 to the abstract number 25, and may therefore, in like

87
manner, be expressed by the fraction ^.

26

required number 87

^
*'• 50 ~26»

required number ^ 87
••• 60"- x50=2gX60,

required number x 50 87 x 50
or =:;; =-^:-=-,

60 25

37 X 50
or required number =—^g— ,

(Art. 103),

or
50x37

' 25 •

This result shews that if we arrange the three given terms, 25 yards,

37 yards, and $50 in the following maimer,

yd$. yds.

25 : 37 :: $50,
"

and then consider the numbers to be abstract, as if they had been writ- i

25 : 87 :: 60,

ten we shall obtain the abstract number which will shew us how many

dollars there are in the required sum by multiplying the second and

5>vi.*vi teii\*. uiTi ..ixjj ixic piuuuuu ujr (luu ursi>: auu wiC"
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terms, 25 yards,

had been writ-

173
by treating this nnmW as concrete, that is, as so many dollars wehave the required answer in dollars. ' ®

thus?'
''"'^'"' *' ''""''^^^ '^'''"^ *^ """'^ '''^ "^°^P^« »W^.m?^%,

36 yds. cost $60.

.*. 1 yd. costs $2g or $2

;

.-. 87 yds. cost $(37 x 2) = $74.

h.
•^''' ^'- ^^^^^^^I'^'^a'ie^rn £17. 6*. in 1021d;y8, how long will hebe m earning 60 guineas ?

"^ wm ne

Here the required quantity is time, and as the given quantity of thatkmd .102^ days, we must place that as the third' term^n t!~or.
earning of £17.6*.: we must therefore place the 60 guineas as thesecond term, and the £17. 6*. as the first.

Therefore the proportion is

£17. 6s.
: 60i,r. :: i02| days : required number of days,

346..
:
1060* :: 206 half-days : required number of half-days;

.-. required number of half-days = ^^^'^ ^ ^^^ - 699 3

»

.-. required number of days = 622j/;iV-^ 2 = 811^.
Independent method,

206A man earns £17. 6s. or 346*. in 102^ days, or ??? days

;

. . . la. in

1060*. in

205

2 X 346

206

days;

xl060

Ex. 3. If the tax on $936 be
$4195.20?

2 X 346

= 8118^ days.

12, what will be the tax on

v. _T^"
!^^- ^.2 ^^^°g «f «^e «a^e nature with the «nm ...n^..^ «.-.

"'^ P^ucea as fcue third term in the proportion
; and as the requir;^
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must dearly be greater than $69. 12 we must place $4195. 20 as t]ie

Sdoond, aud $986 as the first term.

$986 : ^iiyD.vru :: $69.12 : the required tax,

. u i A^ ^4195-20 X 69-12
.'. the required tax = $ -—

= $309.80 nearly

Independent method.

The tax on |9ii6 is $69.12;

«i *69'12 ^-96

'96
$4195.20 .. $^^ X 4196-2

lo

= $809.80 nearly.

Ex. 4. If I can travel 198 miles by railway for $11.88, how far at

the same rate of charge ought I to be carried for $38.61 ?

$11.88 : $38.61 :: 198 m. : required distance.

. T, ' A .14. 8861 X 198 ., 8861 „
.-. Required distance^————mde8.=——- miles (cancelling by 198)

648§ miles = 648^ miles. .

NoTK. There are certain examples in which at first sight more
than three terms appear to be given, but they nevertheless in certain

cases come under this rule, as in the following instances:

Ex. 5. If the carriage of 5 cwt. 7 lbs. for 84 miles cost me $10.90,

what will it cost me to have 21 cwt. 1 qr. 13 lbs. carried the same

distance ?

The 84 miles may evidently be left out of consideration, since the

distance in both cases is the same.

Proceeding then according to our Eule,

5 cwt. 7 lbs. : 21 cwt. 1 qr. 14 lbs :: $16.90 : required cost ; whence
it will be found that

Required cost = $71.80.

Ex. 6. If a piece of cloth is 20 yards in length and f yards in

breadtll. Vtnxr hmnrl is annf'hnT. rticma iirliinlk ia 10. trof/ta 1<tr>»

contains as much cloth as the other?

nv^/l Tirnirth
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As the length of the second piece is less than that of the first, ita
breadth must necessarily be greater, in order that the content may be
the same. Therefore in this case a le^s length re<iuirc'B a greater
breadtli, nnd so the example belongs to Rule of Three Inverse.

Wo have the breadth of the second i)leoe to find. That of the first
Jieco is

:} yard : place this therefore as the third term. Now the re-
•uired breadth is to be greater than this. Therefore place the 20 yards
«»e the second terra, and 12 yards as the first.

12 yds. : 20 yds. :: J yd. : required breadth in yds.

.-. Required breadth=?^tyd8.=| yds. = IJ yds.

Ex. 7. If 12 men can reap a field in 4 days, in what time can tho
same work bo performed by 82 men ?

It is clear that 82 men can perform the work in a less time than 12
men, and so the time required will be less than 4 days, the third term
In our proportion. We must therefore place the 12 as the second term
und the 82 as the first.

82 : 12 :: 4 days : required time m days.

Required time =-g|-day8 = V days = 5 days = 1 J days.

Independent method.

12 men can reap the field in .4 days

;

•*• 1 man in 48 j^ys

;

days.
.*. 82 men in

82

=11 days.

Ex. 8 What was the price of wheat per bushel when the penny
]oaf weighed 8 ounces

; the statute being that it must weigh 10 oz when
wheat IS at 12». a bushel ?

Here are two numbers, viz. 1 bushel and 1 penny, which can evi-
dently have no effect on the auswer, for if any other measure had beennamed m place of the bushel, and any other loaf in place of the penny
loaf, the answer would be the same.

Now as wheat is dearer, or as the price is more, the weight of any
given loaf is h,M, and conversely, as the weight of a given loaf is less,

I
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' ^1

1
Si,

4;>|

1

i

jj

t 1
i< 1 '

the price of wheat is greater; so that the price required mnst clenrly
be greuter than 12»., which according to our Rule must be the third
term of the proportion. Therefore the 10 oz. must be the second term,
and the 8 oz. the first.

8oz. : 10 oz. :: 12«.

•D . 1 . 10x12 10x8Required pnoe=——-«.=—Il-«.=i6,.

Note. Exnmples, such as the following, are easily worked out
by the Rule of Three.

Ex. 9. A gentleman, after paying an income-tax of 7d. in the £
has £248. 10«. 8d. left ; what was his gross annual income ?

For every 19s. 5d. which he now has, he had £1. before he paid his
income-tax

:

.-. 19«. 5d. : £248. 10«. 8c?. :: £1. : required income,
whence, required income = £256.

Ex. 10. A hare, pursued by a greyhound, was 130 yards before him
at starting

; whilst the hare ran 5 yards the dog ran 7 yards : how far
had the hare gone when she was caught by the greyhound ?

For every 5 yards the liare runs, the dog gains 2 yards, and when
he has gained 130 yards he will have caught her.

/. 2 yds.
: 130 yds. :: 5 yds. : required number of yards

;

whence, required number of yards=825.

Ex. 11. Two places, A and B, are distant from each other 324
miles by railway. A train leaves A for B at the same lime that a train
leaves B for A ; the trains meet at the end of 6 hours, the train from A
to B having travelled 16 miles an hour more than the other, now
m:my miles did each travel an hour ?

Each train is supposed to run with unif .rm speed : when the trains
meet, the whole distance must have been passed over by them. I

.-. 6 hrs. : 1 hr. :: 324 miles : miles passed over by both trains in 1 hr.,

whence, miles passed over by both trains in 1 hr. = 54,

therefore by question, (54-16)--2, or 19 = miles travelled per hour
by one tram, and therefore 54 - 19, or 36 = miles travelled per hour by
the other.

12. A c-Ioek, which is 4 rain. 8/^ sen. too fa^t at half-past nine
A.M. on Tuesday, loses 2min. 45 sec. daily; what wUl be the time in-

I
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FrlS
"' "" ""*" '*

•
"^•'^' ^^o '•"• «" «>' following

ho«™.""
** ^''" °"

^' *"' '* "•"• o"
^"'•'T- «>"« «e W»

.-. 24 hrs. 701 • uurs :: i'M" : ti.ne lost by oloo*.
wher

., lelost byoIook^-S'.SA";
.-. time by the clock at 8} (p.m. on Friday

= 4'.8^"+6hr8. 16-9'.S,V' = 8hr9. lOmin.

Ei. XLIX.

^h »8U * '"^ "^ "^"'^ "'"' *"*'• """ '"' «' y^^'"'' of "« »">•

<^7hL!l '^fT"^'
"^ "'""" ^^ '''""' *^-«2 "!'«' ""' •>« th« vnlneol J biishols of the samo quality ?

-^(4) The rent of 42 acres of land is $63, how many acres of the^e quality of land ought to be rented for $273
'

oTS^ton!?
"" ""'' "' ^' '"'" "' """'' '"' »*'"• ^b« will be the cost

per wtlk?""
'™^ """ " ^"'°° "^ °*™« »"•*»• 'f be put by 80centa

doe'^fi if''
' °""^'' """'' """^ **" *^' ^'""'' ™"o to 9 which 20

^48) If 2 owt.,.8 qrs., 14 lbs. of sugar cost $28.90, what quantitT

^:T«'""^''^ °^'"«" o*" be bought for $142.80?
^ '

2.3^
*""• * ''" """ ''•^'- "•"" ^"' be the price of 2 cwt,

/\(10) Find the value of 28 yds., 1ft. of cloth, supposing 4 Tds 81 i„ofthe same quality to cost $18.
* ^ ' " "^

$i"L'"""
"" ^ *" "'°°""'-'« «' ^*-««-"« '» 'be dollar, ,n

^JS ri*".*''V?T» *!«»•«' "ben $2061.18 is rated at $8.24?

$129.60?"
""° "'"'"" " "'°"' """ *^-*"' bo'^ """Ob oan I buy for

^^*K14) Find the price of 2 tons, 8 cwt, 14 lbs. at $2.11 per quarter.

m'
'

..^i^^h
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"MIC) A pays half yearly an income-tax of £10 Is 3d • fin^ i,-
income., the tax being U. in the £.

^'
'

^""^ ^'^

^a6) Find the amount of a servant's wages for 215 days at 65 cent,

•^(irj A bankrupt's debts amount to $983.04, and his assets to$860.16
;
how much in the dollar can he pay?

^

^l^m^^^f^^"^'
^^'" ^'* "'^'^ '° '^^ ^«"^'* ^^^ ^^' «««ets amountto ^4560 ; find the amount of his debts.

"-"lo-iuc

(19) If a farm containing 400 ac, 2 ro,., 20 po. be let ut $1201 87tfor the year, what is the rent per acre ?

«^^01.87^

-^ rin ff"lV
^'""^ Proportional to the numbers 3, 3-75, and 40.

;^in5Uil::t.
"^ "^^ ^ '^^' ^^ ^^ ^^^^' - ^-^ --^ ^^^-^

^lllo n -lir
"^' '' ""^^ ^" ' '^'-^ ^^ ^^^ --^ '^y^ -"1 1'e

^^^23) How many yards worth 87 cents a yard must hn mV.. •

change for 936^ yards worth $4.35 per yarcH
^'''" "^ ^"

) (24) A bankrupt pays 5fl. 7c. 5m. in the pound: what sum will^e lost on a debt of £11793 5 fl. ?
"

i ""
,
wnat sum xvill

^ IfiK
^^"^ ?"' ^"'f

""^ ^ *^^'' ^^ "^^*" ^^^b«- of sugar\t 20 centsfor 2| lbs. (cwt. = 112 lbs.)

=^26) If a person travelling 12 hours a day perform a journey in

trtvtl^^6w" dTyf
^^^^'"^ -''' '' '-'-- '^^ -e JoLer^:

V .^o2 xf
^^ """" ^'^''''- '^'* ^^•^^' ^^«* ^'"^ 30| lbs. cost ?X (28) How many men must be employed to finish a piece of work in16 days, which 5 men can do in 24 days ?

P « «i worn: in

rtntl'^2L'!s'r'
'"' ''^'" '^ ""*^'

'!
^'''' '''' ''''^ -^-t is the

le/bu's.?''
'^"^"'^ '"''• '"'' '^''' ^'' ^^*^" ^^^* ^« th« price of

carpet\?:ide7
'^^'^ ^' '"^^^^^^ " ^" ^^^^ ^"^ ^^^ ^^ ^-^« of

^rUit'eTsT'l'"'^/'?
^'""^ ''^^ '^"^^°^^«' ^'^'—<5« ^would requite ^ s kmdness by lending him $910 ; how long should he

valu?aU1ofaLf
^'^ W,and 86yds. broad; what will be its

/
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»(34) If tl'e price of 1 lb. of sucar bo An nflor i, ^ . '

,

•re of a cwt. ?

^ $0M25, what is the value of

"^35; If 3^ shares in a mine cost $54 what wJll o«3 r.

(36) If 34^ v„d. of clo,h St /l2 rl IpI
!^' '^'

bo bougi,t for £8. 19,. OJA !
' '' ^'"^ "'"'^ ^""^^ «»»

(3^) Find the rent at $7.20 an acre of c reetan,n.I«r fi.r^ .,^s are respeotivel, ao Cains 40 ,i„., antfse oh J 25 I't
""'"

^12 i*'

^.
"f *'^ «?; 00^' «"'85, what is the price per lb ?(40) A piece of gold at £3 17s ioi-7 r.^. •

,

^^..
be the .o.h^„f . piece It^^^^Z^^'^^

^Jali ^V ^'^""^ ""^ ^""'^'°« ^^^^ 875 ft. 6 in. by 76 ft fl in .f5C6.40, what will h« fht> nri^^ «^ • . "^ "* " *"• cost

by 151 ftet.
"^ "^ * P""" °f ^'""" l*"-! 278 fc »in.

\aH^^^^
^ '^^''*'^*^^*^^^ o^ a situation at 12 o'clock at nnr.« t ,10, at a yearly salary of |224, he leaves at noo on |^^^^^^^^^^^

^>

^lowmg
;
what ought he to receive for his services

'' '''^

^(43) ^wasownerofaAofavesseUndsoldAoffofhie
share for

^$1600
;
what was tlie value of i| of f of the vessel ?

^V44) A exchanged with ^60 yards of silt nr^^i, a-i -o
48 .-ds o,,,i,,, „,,, „.„, ,,^ p^efoflh^'terefa *ir,''

'"•' ''

'

(45) A person, atter paying 3 cents in fH« 4 f« .

J"»**^

»

income, h 7,33.,, ^^^^,^4,^ wZ radt 1^^^"-*^ ^" ^'^^

(46) A watch is 10 minutes too fast .t 12 o'clock rnoon^ «n Xfday, and it gains 8', 10" a d .y ; what will b« fh. H k ?^ ^*'"'

a quarter past 10 o'clock a m nnTi ^T ""^ ^^ *^^ ^*<^«^ «*

r47^ Thnl ;
^ ^^'^ following Saturday?

(47) ihe ciroamference of a circle i« h^ if« ^- /
find (in feet and Inches) the cL.w .

^""^^^^ "" ^*^*^^
• ^

'

22^ feet.
^ circumference of a circle whose dhimeter is

inrtZ'o^^TfZ:^ °"^ ^'''' ''' '' -"-> ^- much

thatlly la^bT 200 dll"
'" ' ^^^^^'^' "^^* ^'^ ^^ --« ^e

m
;
what willTel; trunon'^nT' ?T' '1 '^' ^"^"^'^ ^« ^«- 1^*-m uo fcxie lax upon one rated at £120 ?
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^(51) A eilvfr tankard, which weighs lib., 10 oz., 10 dwt. cost

$29.70 ;
whr.t is tlie value of the silver per ounce ?

^(52) A man, working 7| hours a day does a piece of work in 9 Ciajn;

•Aow many hours a day must he work to finish it in 4^ days?
\ (53) If a pound of silver costs $15.84, what is the price of a salve;

which weighs 7 lbs., 7 oz., 10 dwt;, subject to a duty of 86 cts. per

ounce, and an additional charge of 44 cts» per ounce for the workwan.
ship ?

\(54) tlow much did a person spend in 63 days, who with an annnal
come of $3925 is 90 dollars in debt at the end of a year ?

(55) If 16 men, 12 women, and 9 boys, can complete a piece of work
in 50 days, what time would 9 men, 15 wom« n, and 18 boys take to do

four times as much, the parts done by each in the same time being as

the numbers, 3, 2, and 1 ?

^»,g;(66) A person possesses $800 a year ; how much may he spend per

day in order to sav^ $48.25 after paying a tax of $5 on every $100 of

income ?

(57) If 3 cows or 7 horses can eat the produce of a field in 29 dafs,

in how many days will 7 cows and 3 horses eat it up ?

(58) How many yards of carpet J yard wide will cover a room

^hose width is 16 feet, and length 2*7^ feet ?

^^ (59) A person buys 100 eggs at the rate of 2 a penny, and 100 more

at tlie rate of 3 a penny : what does he gain or lose by selling them at

the rate of 6 for 2d. ?

(60) A church-clock is set at 12 o'clock on Saturday night; at

noon on Tuesday it is 3 minutes too fast : supposing its rate regular,

what will be the true time when the clock strikes four on Thursday

afternoon ?

^ (61) A person after paying a poor's rate of 4 cents in the dollar hag

$7200 remaining
; what had he at first ?

J2) If a piece of work can be done in 50 days by 35 men working

a^ it together, and it; after working together for 12 days, 1 6 of the men

«jere to leave the work ; find the number of days in which the remain-

mg men could finish the work.

(63) A re'jiment of 1000 men are to have new coats; each coatia

to contain 2^ yards of cloth 1} yards wide; and it is to be lined with

shalloon of | yard wide; how many yards of shalloon will be re-

quired ?

4'
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J^^lZ^^:[^^j;: '^'-r'^
^ *^-<^ two furl..,.

i3 3S,^rY:n::rS:: ^-^^^^-^-^^ -^ose diame..

bought for-£61. lo^ ?
^ ^^^^*-

'
^^^a* quantity cm bo

X (69) How many yards of matting, 2-6 feet broArl Jn -
yards long, nnd 20 feet broad ?

^^ ""^^^ '^^^'' ^ ^o^'"

MrO) A person bought 1008 g,dh>n8 of spirits for *3079 • ^« „leaked out: at what rate must h« «a11 fi
^ '""^.^ ^(i072; 48 gallons

Bot t<, lose by his bargain ?
' ''°^''^^^'* ^^^ ^'^"^^ «<> ^«

^(71) If a soldier be allowed 19lKo ^<?u j . -.

tlie number left ' ® *' "'"'^""» P™™™ will «.««

CV A gentleman has 10000 acres • wlmf i> i,i„ , ,

(75) If J 000 men have provisions for an a ^ ..

150 „f f.
e
men go a,.ay

j LdZwionlZ '"" ^^ ^"''

serve the number left
^ remammg provisions will

(V'C) What is ! /J «>. carter's r^nf ^^^ ico 'o

acre for a year ?

' "^^ ^^^'^ ^"^^« «^ ^^nd, at ^-C ; ,...

(77) A ^:

I

ocer bought 2 tons 3 cwt q ^.« «* i ,
paid $1? uv . ^.nses wh«e rv . , ,; ^ '

^^ ^''^^^ ^*^^ ^^H "^^^1

i^ «ll.5t::;;::,rr';^
- -'*- ^^^—-^ vvho. length

rus of c nth />,,af 0.0.00 1 _i . ... T Jttiusf

<> uttujj cost i

yards of cioth cost ^3-825.
"i ""at V» iii «Q V, 2 qrs.

f
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^
(80) Four liorses and 6 cows together find sufficient grass on a cer-

Uin field
;
and 7 cows eat ?8 much as 9 horses; what must be the'size

of a field relatively to the foi-mer, which will support 18 horses and
9 cows ?

(81) A alone can rea^) a field in 5 days, and i? in 6 days, working
11 hours a day; find in what time A and B can renp it together
working 10 hours a diy ?

'

DOUBLE EULE OF THREE.

158. There are many questions, which are of the same nature \\ iih

those belonging to the Rule of Three, but which if worked out by
means of that Rule as before given, would require two or more distinct
applications of it. Every such question, in fact, may be considered to

contain two or more distinct questions belongini,' to the Rule of TV)ee,
and when each of those questions has been worked out by means of
the Rule, the answer obtained for the last of them will be the answer
to the original question.

159. The following example may serve to illustrate the preceding
observations. "If the carriage of 15 cwt. for 17 miles cost me $20.4

',

what would the carriage of 21 cwt for 16 miles cost me? "

The above question may be resolved into the following two.
The first question may be this :

" If the carriage of 15 cwt, for 17
miles cost me $20.40, what would the carri;:ge of 21 cwt. for 17 miles
cost me ? " lu this question the 17 miles would have no effect upon
the answer, because the distance is the same in both parts of the ques-
tion, and the answer would clearly remain unaltered, if any otlier

number of miles, or if the words " a certain distance," had been used
instead of the 17 miles. This number may fheref )re be neglected as

superfluous, and we have tfien three terms of a proporiion remaining,
and the fourth is to be found. Solving the question by the Rule of

Three, we find that the answer will be $28 56.

The second question may be this: " If the carriage of 21 cwt. for

17 miles cost me $28.56, what will the carriage of 21 cwt. for 16 miles

cost me ? " In this question, for reasons similar to those before giveo,
tho 21 cwt. will be a superfluous quantity. Anplvin? th^ Rule of

Ihree to tho question, we find the answer to be $26.88.
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From the connection of the two questions with that originally pro-
posed, we observe that $20.88, thus obtained through two distLt
applicntions of the Eule of Three, must be the auswe! to the oridnl
question. fe*"**»

160 The DocBLE Rule of Tiibee is a shorter method of working
ou .uch questions as would require two or more applications of theKule ot Jhree

;
and it is sometimes called the Rule of Five, from the

circumstance, that in the practical questions to which ^^
oplied

there are commcnly five quantities given to find a sixth.

161. For the sake of convenience, we may divide eac. questienmto two parts, the mpposition, and the demand; the former being the
par which expresses the conditions of the question, and the latter the
part wh.ch mentions the thing demanded or sought. In the question,
If the carnnge of 15 cwt. for 17 miles cost me $20.40, what would

the carriage of 21 cwt. for 16 miles cost ma?" the words -IP tJie
cnrriage of 15 cwt, for 17 miles cost $20.40," form the supposition •

and the words, " what would the carriage of 21 cwt. for 16 miles
cost me ? form the demand. Adopting this distinction we may give the

'

following rule for working out examples in the Double Rule of Three.

162. Rule. Take from the supposition that quantity which corre-
sponds to the quantity sought in the demand

; and write it down as athm term. Then take one of the other quantities in tJie suppositlcm
and the corresponding quantity in the demand, and consider them with
reference to the third term only (regarding each other quantity in the
supposit.on and its corresponding quantity in the demand as beinj?
equal to each other)

;
when the two qnantities are so considered, if

frona the nature of the case, the fourth term would be greater than the
hird, then, as in the Rule of Three, put the larger of tlie two quantitiesn the secon^i le-r, and the smaller in the first term

; but if less, putthe smaller m in. second term, and the larger in the first term
Again, take another of the quantities given in the supposition, andthe corresponding quantity in the demand

; and retaining the same third
term, proceed in the same way to make one of those quantities a firstlerm and the other a second term.

. ^l^ ^^l""^
^^ ""^^^ quantities in the supposition and demand, proceedm ti-se iiianncr with tuem.

In each of these statings reduce the first and the second terms to
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I

the same denomination. Let the common tliir.l term be also reduced
to a Bingle denomination if it be not already in that state. The termsmay then bo treated as abstract numbers.

Multiply all the first terms together fur a final first term, and all tl.osecond terms together for a final second term, and retain the forn.e..
third term n this final stating nmltlply the second and third tern.s
togetiier and divide the product by the first. The quotient will be iho
ansv^er to the question in the denomination to which the third term was
reduced.

Note. In dealing with the final statement obtained by our Rule
note 2, p. 170, will often bo found useful.

Ex. 1. If a tradesman with a capital of $2000 gain $50 in 3 monthshow long will it take him with r capital of $3000 to gain $175 ?
The 3 months in the suj>po8itioa correspond with the quantify

Bought in the demand. Wo make the 3 months therefore the third

iTnl • i'""
^,^^"^g the capital of $2000 in the supposition, and thatc.f

$3000 in the demand, and considering them with reference to the timem the third term, we see that if the amount of capital be increase-!, tl.o
tune m which a given gain would be produced would be diminished,

r.nnn
"" T^ '"'"' "^""''^^ ^'' ^''' ^'^"^ *^^^ ^'''''^

'
t^^'-^f-re we place

$3000 as a firs term and $2000 as a second. Again, taking the gain
ot $oO from the supposition, and that of |17o from the demand, au.l
considermg them in like manner with reference to the time in the thi d
term, we see that ifthe amount of gain be increased, the time in which
a given capital would produce it, must be increased also, so that here
the fourth term would be greater than the third; and therefore we
place the $50 as a first term, and the $175 as a second term ; thus we
have the following statements :

$3000 : $2000 ) „
$50 : $175 \

'• ^^« .

Proceeding according to our Role, we have the following statement:
3000 X 50 ; 2000 x 175 :: 3,

and the required number of months = ????.-^il?. = r.
. .

3000x50
ihQ required answer is therefore 7 months.

Reasonfor the ahove jyrocess.

The tradesman, with a capital of $2000 gains $50 in s m^^nf r
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*B0: tirs :: 3 in.; required tinio.

Keq„Irodti,uo = pll_8j^„„„„.-

Rinco then the tradosnmn with a caoilal of «9nnn 1 1 . *
. /175 X 8\

<J>piiai 01 12000 would gain $176
'" [~B0-) """'h' •»' •" neu find, by tho Rulo of Threo, how long it
would take him to gain the same sum with a capital of *innn „„ imust have tho answer to the original question Thus

' ^ ""

$30O0:$20O0::i!5^„„„„„,,„j„i,^,,.^^_

Required time in month, = (^^^J^ 200o)^ 3000

^ j75 X 3 X 2000

60 x~3000

2000 X 3 X 175

8000T50~

'

:':z IfZz
""'

'' ^'' "^'^^ '"« ^'"«"'"- «'- ". the

$3000; $2000) „

$50 ; $175 I
" 3^'

logetner for a single second term
; and then divide the ro*l„r.fJT

Independent method of worUng above example.
A capital of $2000 gains $50 in 3 months,

$S0 in (3 X 2000) months,

$1
. $1 m

j^—^^^^

—

\ months,

^ 3 X 2000\

\50 X 3000/
$3000 $1 ,nf~l^^^\ .V

^ ' V50 X 3000/
'"""''"^
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:UAi

'a capital of $8000 gains $176 in ('^-g^i^^^ll^j mohtBs,

/2000 X 175 X 3\

that Is, if wo arrange the given quantities as fullows,

$3000 : $2000 ) „

$50: $175 f
'^•'

we ohtain the required lime in montJis by multiplying the two first

terras together for a final first term, the two second terms together for
a final second term ; and then dividing the product of the second and
third terms by the first term.

Ex. 2. If 7 horses be kei)t 20 days for $14, how many will be kept
7 days for $28 ?

^

More horses can be kept for a give^i

7 days
: 20 days

| ., ^ ^^^^^^ ^
sum of money for 7 days than for 20 days,

$14: $23 j
' ' and more horses can be kept for a given

number of days for $28 than for $14.

the required number of horses = —1~~^^
7x 14

:il i.:,.:J
= «40.

Ex. 8. If 20 men can perform a piece of work in 12 days, find the
number of men who could perform another piece of work 8 times as
great in ^th of the time.

The first piece of work being reckoned as 1, the second must be
reckoned as 3.

1:8

V- days: 12 days
]:: 20 men.

8 X 19 X 90
/. req"* number of men = tt^^ ^ 300.

Independent method.

In 12 days work is done by 20 men,
.-.In 1 day (20x 12) men,
.'.In 1 3 times work . . (20 x 12 x 8) men,
.-, In

-V». days 20 x 12 x 3

or 300 men.
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men can dig a trench 210 yards long, 8 wide, and 2
deep, in 5 days of 11 hours each; in how many days of 9 hours each
will 22 men dig a trench of 420 yds. long, 5 wide, and 8 deep?

The first trench contains (210 x 8 x 2) cubic yds.

= 1260 cubic yds.

The second (420 x 5 x 8) cubic yds.

= 6300 cubic yds.

On tho supposition, therefore, that 252 men can remove 1260 cubic
yds. ofearth in 65 hours, we have to find in how many hours 22 men
can remove 6300 cubic yds.

Then we have the following statements

.

22 men : 252 men )

1260 cub. yds. : 6800 cub. yds. )
'' ^^'

• rAn" +4rv,« 252 X 6300 X 55 , . ,
.

.
req

. time =—22TT26O— "^^orkmg hours

= 350 days of 9 hours each.

Ex. 5. If560 flag-stones, each 1^ feet square will pave a court-yard
how many will be required for a yard twice the size, each flag-stone
bemg 14 m. by 9in. ?

Superficial content of each of former flag-stones

=(1| X H) sq. ft. = a X I) sq. ft. = 9
gq, ^^

Superficial content of each of the latter flag-stones

=(ll - A) sq. ft. = (M) sq. ft. = I sq. ft.

Considering the first court-yard as 1, and therefore the eecond as 2
our statements will be

*

1 sq. ft. : fsq. ft.
) ^„^ ^

1:2 j
" 560 flag-stones,

•which by our Rule, will give us the following single statement :

2 : ? X 2 :: 560,
.-. req" number of flag-stones = (J x 2 x 560)-t-t

= (2 x560x ?) =
9 x^60 X 8

2~x"T
= 2880.

>)i) Ex 6. A town which is defended by 1200 men, with provisions
enough to sustain them 42 days, supposing each man to receive 18 oz. a

what must now be
- J^ rk/\j^ftfliV rinfbfna on 'Jn^-^-- _i'r»/\^ _ •

jy v.,.-.- ciii iiiufCtisu u; 21/1? luvii to its garrison •
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the aUoTrance to each man, in order that the provisions may serve thewhole garrison for H days ?
^

1400 men : 1200 men
\

64 days : 42 days
j=-^«<**

.-. numher of oz. req- =l^^^Jlii^ _ in^
1400 X 64 ~ ^'

Independent method.

1200 men for 42 days have each daily 18 oz.
;

•'. 1 man z-i o , nn/w(.lo K 1200) oz.,

•*•
^ 1 day has daily (18 x 1200 x 42) oz.,

•'• 1 54 days has daily
18 x 1200 x 42

^^
64 **

.-. 1400 men .

.

. . have each daily ]1^l1300j<J2
'' 1400 X 64 •'

^ or 12 ozr

Ex. L.

15^c^es in
'4^'. '''' ' ''''' '"" '' '^^^'^^ ^^ ^^^ -^ -^" -P

in>da,s!?t7:Z: TlT
'' '-'' ^^- --^ -- -^"- ^^B.r5

^"^ ^*
m/1 ^ ^'''''' ^""^ ^^ ^°'^^^« ^^ ^^'-^ i^ 42 day., in how manydays will 7 horses eat 66 bushels ?

j ,
uw many

\ 4. If 800 soldiers consume 5 sacks of flour in 6 days, how manvwiU consume 15 sacks in 2 days ?
' ^

^m l\
^^ ^^ b^sl^els be consumed by 6 horses in 13 days, what quantity

will 8 horses eat mil days, at the same rate? 4 H^y
6 16 horses can plough 1280 acres in 8 days, how many acreswill 12 horses plough in 6 days ?

^

23 lb!'J ^^
'V'/Zl'

'^™^ ^^ '"^^'^ ^^^ ^^•^«'' ^^^ f^r can 36 cwt.2d lbs. be carried for $5.25?

8 If the carriage of 8 cwt. of goods for 124 miles bo $30 24 whatwe,ght ought to be carried 53 miles for half the money?
'

th« =!: f """T ^ ^^^^ ''^ ^^ '"^"*^'^' «P^"<i $1540, how much atthe same rate would it cost a party of 7 men for 4 montLs?

in what timT'^n T^"^^- 'f
^^'^^ ' '"^^"^'"^'^ ^'^ ^100 in 6 months,m what time will he gam $49.50 with a capital of $235
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'ill reap

$78.75

V many

7 many

nantity |
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9t

56 cwt. [

, what

nch at

onths,

11. If it cost $84 to keep 3 horses for 7 months, what will it cost
to koep 2 horses for 11 months?

12. The carriage of 4 cwt., 8 qrs., for 160 miles costs $8.86 ; what
wei-ht ought to be carried 100 miles for $30 ?

13. If 1 man can reap 845 1 sq. yds. in an hour, how long will 7
such men take to reap 6 acres ?

14. If 20 men in 8 weeks earn $900, in what time will 12 men
earn $1500 ?

15 If the carriage of 1 cwt, 8 qrs., 21 lbs. for 52^ miles come tom. 5rf., what will be charged for 2] tons for 46j miles ? (cwt. = 112 lbs )16 If 10 men can reap a field of 7^ acres in 8 days of 12 hours
each, how lo2g will it take 8 men to reap 9 acres, working 16 hours
a day ?

°

17. If 25 men can do a piece of work in 24 days, working 8 hours
a (lay, how many hours a day would 30 men have to work in order to
do the same piece of work in 16 days?

^

18. If the rent of a farm of 17ac., 3 ro., 2po., be £39. 4«. 7d.,
w.iat would be the rent of another farm, containing 26 ac, 2 ro., 23 po.,
It G acres of the former be worth 7 acres of the latter ?

10. If 1500 copies of a book of 11 sheets require 66 reams of paper
how much paper will be required for 5000 copies of a book of 25 sheets'
of the same size as the former ?

'

20. If 5 men can reap a rectangular field whose length is 800 ft
and breadth 700 ft. in 3^ days of 14 hours each

; in how many days of
12 hours each can 7 men reap a field whose length is 1800 ft. and
breadth 960 ft. ?

21. If a thousand men besieged in a town with provisions for 5
weeks, allowing each man 16 o;.. a day, be reinforced with 500 men
more, and have their daily allowance reduced to 6| oz.; how long will
the provisions last them ?

22. It- 20 masons build a wall 50 feet long, 2 feet thick, and 14
fee high, m 12 days of 7hrs. each, iu how many days of 10 urs. each
will 60 masons build a wall 500 feet long, 4 thick, and 16 high?

28. If 10 men can perform a piece of work in 24 days, how many
men will perform another piece of work 7 times as great, in one-fifth
of the time?

24. If 125 men can make an embankment 100 yards L.n^ 20 feet
Wide, and 4 feet high, in 4 days, working 12 hours a day, how many
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men must be employed to make an embankment 1000 yards Ion.. 1«feet w,de and 6 feet high, in 8 days, working 10 hours a'd"'
''

''

26 What IS the weight of a block of stone 12 ft e in lon^ fi ft

ioLg 3^9^:1^^ ^Vir "'^^ ^ ''^^' of the.a:es2e i'

26 Vin/ ; :^f f
ft- 6in. deep, weighs 7500 lbs. ?(112 _.Jn^6. If lOG men drink $96 worth of wine at * V ns r>^« k Ai

~^'^^^--'

lastT^ponlTrjT"'," "!"* ""™ -8 pome,, and 15 quarto™

wiinm^''^^^
°^,'''°"' "'"'"' '' "'» "'^0 """^SO- 14.. 2a what

89 ^lof
•

"f
^f'^^''^» «><>"» of the same quality cost?

'

ofIn in 7 dav« o/q T '

'"'t"'l'
''""^ '^ ""« ''^ ^alf the numbed

80. If the 8 cent loaf weigh 8-35 lbs. when wheat is at »1 ua bnshel what ought to be paid for 471 lbs nf hJ„ i . ,
* '"

»1.60 a bushel ?
* ""^ *'"'" *''«'" is "I

81. A pit 24ft. deep, 14 sq.ft. horizontnl ssotiou cost «Uin *

to, if it were 2 feet wide and 8 ctl'aJd ?

'' "' """'' " "'""'

38. 7 men working 16 days can mow a field of corn Tt9n ,» i

;:urj;^r4r:c:rri;x^-----^^^
l.S0lbs.t wL^ mrVe-rfeSra'note:-';:^' ^1^,

^^'^
.a.ria. Whose breadth is 3* fjt, thic.ne:";;X Lrw^gM

how^c;::fi,iTc„rp:f r4:fi8'r,rt:iro":v" '
i^i

86. If 1 man and 2 women ,lo a piece of work in 10 days, find in
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how long a time 2 men and 1 woman will do a piece of work 4 times
as great, the rates of working of a man and woman being as 8 to 2

87. A person is able to perform a journey of 142-2 -liles in 41
days when the day is 10-164 hours long; how many days will he lo ii
travelhng 505-8 miles when tbe days are 8-4 hours long?

88. If the sixpenny loaf weighs 4-36 lbs. when wheat is at 5-75,
per bushel, what weight of bread, when wheat is at 18-4«. per bushel
ought to be purchased for 18-13«. ?

'

*Jo'./^ ^
^^"""J

"^ ^ ^'^""P^^ '*° "^^ comfortably in England for
$7862.40 a year, what will it cost a family of 8 to live in Canada in
the same style for seven months, prices being supposed to be 2 ofwhat
they would be in Engknd?

INTEREST.

163. INTEKEST is tho sum of money paid for the loan or use of
some other sum of money, lent for a certain time at a fixed rate

•'

aen-
erally at so much for each $100 fqr one year.

'

The money lent is called the Pbinoipal.

The interest of $J00 for a year is called the Rate pee Cent.
The principal + the interest is called the Amount.
Interest is divided into Simple and Compound. When interest is

reckoned only on the original principal, it is called Simple Interest.
When the interest at the end of the first period, instead of beinir

paid by the borrower, is retained by him and added on as principal to
the former prhicipal, interest being calculated on the new prin ,al for
the next period, and this interest again, instead of being paiu ir re-
tamed and added on to the last principal for a new principal, and so on •

it 18 called Compound Intebest.
*

SIMPLE INTEREST.

164. Tofind the Interest of a given sum of money at a given rate
per cent, for a year.

Rule. Multiply the principal by the rate per cent., and divide the
product by 100.

Note 1. The interest for any giver number of years will of course
be tound by multiplying the interest for one year by the number of
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years
;
acd the interest for any parts of a year may be found from the

interest for one year, by Practice, or by the Rule of Three.
^

Note 1. If the interest has to be calculated from one given day to
another, as for instance from the 30th of January to the 7th of Feb-
ruary, the 80th of January must be left out in the calculation, and the
7th of February must be taken into account, for the borrower will not
have had the use of the money for one day till the SUc of January.

Note 2. If the amount be required, the interest has fir^t to be
found for the given time, and the principal has then to be added to it.

Ex. Find the simple interest of $250 for one year at S per cent, per
annum.

Proceeding according to the Rule given above,

$250

n 8

^20.00

therefore the interest is $20.

JSeasonfor the process.

The sum of $100 must ha-e the same relation in respect of magni-
tude to $250 as the simple interest of $100 for a year has to the simple
interest of $250 for a year; and thus the $100, $250, $8, and the re-
quired interest must form a proportion. (Art. 148.)
We have then

$100 : $250 : : $8 : required interest,

whence, required interest =$—-1_ (Art. 156-),

which agrees with the Rule given above.

Independent method,

$100 for 1 year gives $8 int.

8
$1 ^100^°*-

••• ^250 $^250 X j|^)int., or $20.
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Examples worhed out.

Ex. 1. Find the simple interest and amount of £417. 7». 9i. for
1 year, 10 months, at 4f per cent.

£.

417. 7

II^

d.

. 9

1669 .

156 . 10 4.^

£18-26 . 1

,

^1
20

C-2U
13

2-56<?.

8

417 .

ff. d.

7. 9

8

1252 . 8.8

156 . 10 . 4J

£.

.*. Int. for 1 year -iq

= 18
Int. for 6 mo., or ^ of 1 year = 9
Int. for 4 mo., or |^ of 1 year= 6

6

5

2

1

d.

2
56|

100

7 91

fi337.% Int. for 1 *yr., 10 mo =88 . 9 . _

.-. amount = £417. 7«. 9d+£33. 9«. 6f|'^dJ
= £450. 17«. 8ffJ<?.

^TE. In examples like the above we may reckon 12 months to the
year

;
but if calendar months are given, the interest wiU then be best

found by the Eule of Three
; as for instance in the following example:

Ex. 2. Find the simple interest and the amount of f106 from
June 16, 1843, to Sept. 18, 1848, at 7| per cent

$106 The number of days from June 15 to Sept. 18

= 15+81+31 + 18

= 95.

742

_63

$7.95

.*. $7.95 is the interest for 1 year.
Hence, 865 days

: 95 days :: $7.95 : interest required,
whence, it will be found, that interest required = $2 Om
.-. amount = $106 + $2.06^ =

$108.06f|. I

\
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Ex. LL
rind the simple Interest.

^
\

(1) On |86 for 1 year at 8 per cent.

(2) On $310 for 1 year at 7 per cent.

(8) On $1000 for 1 year at 6^ per cent.

(4) On $476 for 8 years at 7^ per cent.

(6) On $936.60 for 2 years at 6 per cent.

(6) On $656.76 for 6 years at 8 per cent.

. (7) On $946.40 for 2 years at 7 per cent.

(8) On £198. 6«. 8d. for 1 year at 3} per cen*.
(9) On £236. 6«. 8^. for 21- years at 8 per cent.

(10) On £98. 16». lOd;. for ^ year at 2^ per cent.

Find the amount

(11) Of $1000 for 2 years at 7 per cent.
(12) Of $2833.25 for 4^ years at 6 per cent.
(13) Of £1050. 6 &. 2 c. 5 m. for 6 years at 8 per cent
(14) Of $139.80 wr 3^ years at 7^ per cent.

(16) Of $1896 for 4| years at 6| per cent.

(16) Of £1534. 6s. Sd. for 1| years at 8 per cent.

Find the Simple Interest and Amonnt
(17) Of $375 for 8 years, 8 months, at 7 per cent.
(18) Of $446.60 for 3 years, 3 months, at 8 per cent
(19) Of $220 for 7 months at 7^ per cent.

(20) Of $243.80 for 2 years, 6 months, at 8 per cent •

(21) Of 40 doUars from March 16, 1850, to Jan. 2P .861, at 8 nw
cent. ' ^

(22) Of $320.75 for 2 years, 35 days, at 7 per cent
(23) Of £34. 10«. from August 10 to October 21, at 6 per cent

..J!! ''^;^\r''^'''^
of Interest, ifany three of thefour (principal,

rate per cent t^nle, amount) he given, thefouHh rmy hefound • a,,/^
instamie, in thefollowiny examples.

'

^1. Find the amount of $225 for 4 years, at 8 per cent per

$100 for 1 year gives. . . .$8 int,

8
$1

$10^ int,
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.-. $225 for 1 year gives $f— x 225 Jint.,

.-. $226 for 4 years |f— x 225 x 4

or $72 int.;

.-. Amount = $225 + $72 = $297.

tjint.,

Ex. 2. In what time will $225 amount to $297 at 8 per cent.
simple interest ?

$297 - $225 = $72, which is the interest to be obtained on $225 in
order that it may amount to $297.

But Int. of $225 for 1 year = $18 ; wh^ch must have the same rela-
tion in respect of magnitude to the $72 as the 1 year has to the re-
quired time

;

.*. $18 : $72 :: 1 year : required number of years,

whence, required number of years = 4.

Ex. 3. At what rate per cent., simple interest, will $225 amount
to $297 in 4 years ?

In other words, at what rate per cent, will $225 give $72 for in-
^72

terest in 4 years, or—-, or $18 in one year?

Then $225 : $100 :: $18 : required rate per cent.,

whence, required rate per cent. =;$8,

Ex. 4. What sum of money will amount to $297 in 4 years, at 8
per cent, simple interest ?

$100 in 4 yrs. at 8 per cent, amounts to $100 + (8 x 4)$, or $132
;

and this $132 must be to the '^297 as the $100 is to the required sum
of money

;

.-. $132 : $297 :: $100 : required number of dollars,

whence, required number of dollars = $226.

Ex. LIT.

1. What sum will amount to $150 in 4 years, at 8 per cent, simple
Interest?

*^

9
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.

f

2. At what rate rate per cent, will $540 amoant to $928.80 in

9 yeara, ct simple interest?
^

8. In what time will $850 amount to $448, at 7 psr cent, simple

interest?

4. At what rate per cent, will $325.25 amount to $393-6525 in 3
J

years, at simple interest ?

5. In what time will $142.60 amount to $242,26 at 7 per cent,

simple interest?

6. At what rate will $167 amount to $392.50 in 25 years at sim-

pie interest?

7. What sum will produce for interest $87.76 in 2i years at 6i
per cent, simple interest ?

8. What sum will amount to $1014.67^ in 8^^ years at 7 per cent,

simple interest?

9. What sum twill amount to £387. 7«. 7^d. in 8 years at 4 per

cent, simple interest ?

10. In what time will £1276 amount to £1649. 11». at 8| per

cent, simple interest ?

11. At what rate per cent., simple interest, will £986. IBs. id,

amount to £1157. 7«. 4J<f., in 4| years ?

12. In what time will $125 double itself at 5 per cent, simple in-

terest?

18. What sum will amount to £425. 19«. ^d. in 10 years at 3J

per cent, simple interest, and in how many more years will it amount

to £458. 11«. U,

14. What snm of principal money, lent out at 10 per cent, per

annum, simple interest, will produce in 4 years the same amount of

interest as $250, lent out at 6 per cent. -per annum, will produce in

6 years?

NoTB. Though questions are given in Simple Interest, in which the

time is for some years, or several payments are made
;
yet, in all such

cases Compound Interest is the only fair method to both lender and

borrower, and is th« method employed by Building Societies, Insurance

Oompames, &o.
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COMPOUND INTEREST,

166 n find the Compound Interett of a gwen mm o/momy at agmm rataper cent,for any number of yean.

< ^aI^ /'."'*' ™^ "^ ^'^ y*"' *^d "-e interest of that yearfound by Art. (164), to the principal at the beginning of it ; this wmbo the prmcipal for the ne,t year; proceed in the .L .^y Tu,lmay be re<,u,red by the question. Add together the interest, so arising

in A?t:.7z^nZ
'^" '""' " ""^ '™'" '""" "«• "- ^^^

2yet auSfcet p?rTnt.
'"'""' '^' ^'»"-' "' '"^ '«

By the Rule,

$2000

5

$100.00

.-. $100=Int. forl«*y'.;

/. $2100=:Priii'. for 2'"»y'.;

^ of $2000=

,'o of $2100=

or thus, since t^=^.
2000=1" y'.'s Prin'.

10«= Int.

2100=2'"'y'.'sPrin'.

105= Int.

$2205=3'" y.'sPrin'., or
Amount

;

Oomp- int.=$2206-$2000=$205.
$106.00

.*. $105=Int. for 2»* y •

an;U2^00:linK
^^t«^=^-»Pound Int. for 2 years,ami |2100+$106 or $2205=Amount.

Inte^e^'^'
"'^ advantageously be'employed in working questions in

cent^ p^r 'axllrr''
""'"'""' ''*""' ^' ^^^°«^' ''' ' ^^^ ^* «i P-

m ?nt. on $100 is ^, or $-065 int. on $1.

/. Int. on $2000 =(2009 x -065)$ =$130

;

.-. 2»- year's Prin'. =$2000+$130 =$2180.
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Inf. on $2130 =(2130 x -OeS)! =$188.46;
.-. 8"* yedr's Piin',=$2180 +$138.45=$2268.46. s

Hence, Compound Int.=$130 +$138.45 --$268.46.

NoTK 1. It is customary, if the compound interest be required for

any number of entire years and a part of a year (for instance for

5| years), to find the compound interest for the 6th year, and then
take ft lis of the hist interest for the |ths of the 6th year.

Note 2. If the interest be payable half-yearly, or qiiarterly, it is

clear that the compound iiiteres of a given sum for a given time will

be greater as the length of each given period is less; the simple interest
will not be affected by the length of each period.

Ex. LIII.

(1) Find the compound interest of $2000 in 2 years at 6 per cent.

per annum. t

(2) Find the amouni of $800 in 3 years at 7 per cent., allowing
compound interest.

(3) Find the compound int^-rest of $270 in 2 years at 8 per cent.

(4) Find the amount of $690 for 3 years at 7 per cent., compound
interest.

(5) Find the amount of $230.75 for 3 years at 6 per cent., com-
pound interest.

(6) Find the difference in the amount of $415.50, put out for

4 years at 7 per cent., 1st at simple, 2nd at compound interest.

(7) Find the compound interest of $130 in 3 years at 8 per cent.

(interest being payable half-yearly).

(8) What will $1760.50 amount tojn 2^ years, allowing 8 per cent.

compound interest ?

(9) A. person lays by $230 nt the end. of each year, and employg
the money at 7 per cent, compound interest ; what will he be worth at

the end of 3 years ?

(10) Find the difference between the simple and compound interest

of $416 for 2 years at 6 per cent.

(11) What is the difference between the simple and the compound
interest of $13,333 for 5 years at 6 per cent.

(12) Find the amount of $180 in 3 years at 8 per cent, compound
interest (interest being payable quarterly).

-*~.
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(10) What snm of rao,.ey pnt out to compound interest for ^ y.-rsat 7 per cent, will amount to $100?
" ^

2.viarit„7;Mr
"' " "" """'-—"I '"t^-t wm amount „,

(16) A^i£ each lend £256 for 3 j ,ar8 at 4} per cent, per annum
oneat,,mplem.orest,th6„tl,er at compoun,, interest: flndThe diZlenee m the amount of interest tl.ey respectively receiye

PRESENT WORTH AND DISCOUNT.
167. A owes S $(,00, wl.ich i, to be paid at the end of 9 monthsrora the present time .• it is clear that, if the debt be discha^ed r^nce(.nteres bemg reckoned, we will suppose, at 7 per cent. pTr annum)^o„gl,t to receive a le,s sum of money than $600 ; in fact such a s^m

tmZT 1"',':"* "7 "'" ""' " ' P- -"• inter iZouutt^$oOO at the end of 9 mouths. The sum whhh J3 ought to receive „J»
.sc^lIeathePresent Worth of the$600 due 9momhshe.,ce°andZs"m
to bo deducted from the $500, in consequence of immclht", n yme„?

of the $600 discharged 9 months before it is due
We may therefore define Pbessni Woetb to be the actual worth atpresent t,me of a sum of money due some time hence, atagrvenate of m crest; and we may define the Discount of a snra of moZto be the mterest of the Present Worth of that sum, calculated from t^^present t,me to the time when the sum would be p'roperiy payaUe

PRESENT WORTH.
168. Rm.B. Find the interest of $100 for the given time at thegiven rate per cent., and stats thus

:

llOO+its interest for the given time at the given rate per cent. : givensum:: $100: present worth required.
»"•• given

pertt'pefatum!
'"""' '""'" " '""' """ ' """'"^ "-«. «' «

Pioceedinj? according to the above Rule,
Interest of $100 for 9 montlis at s'per cent is

.-. $106 : $500 :: $100 : required present worth
WhennA 1<Annii*A<1 «-« A. ,•• ^ .. -- '
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The reason for the above process is clear from tho consideratioa,
that $100 in 9 montlis at 3 per cent, interest would amount to |iU8,
and therefore $100 is the present value of $106 due 9 months hence':
and oonsequenHy we have

!•• debt
:
2-' debt :: 1" present worth :

2"" present worth.

Independent method.

Since Interest on $100 for 9 mo. at 8 per cent.= $6
.*. P. W. of $106 due 9 mo. hence at 8 per cent. =$100

.100
II

.$600

=$

—

106

^100

, =$471.69^1.

Ex. 3. Find the present worth of $838, due 10 months hence, at

6 per cent, simple interest.

Since the interest of $100 for 19 months, at 6 per cent.

=$(ifx6)=$y---=$9i,
.'. $109J^ : $888 :: $100 : required present worth,
whence, required present worth=$V65.29Jf

J.

DISCOUNT.

169. Rule. Find the interest of $100 for the given time at the
given rate per cent., and state thus ;

$100 + it.8 interest for the given time at the given rate per cent •

given sum :: interest of $100 for the given time at the given rate per
cent. ; discount required.

Ex. 1. Find the discount of $600, due 9 months hence, at 8 per
cent, per annum.

Proceeding according to the above Rule,

The interest of $100 for 9 months at 8 per cent =$6 •

therefore, $106 : $600 :: $6 : required discount,
whence, required di8count=$28.30^^.

77ie reason for the above process is clear fiTv:xi LXic uunsmeranon, mat
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ionsideratioa,

junt to $106,

onths hence

:

erortb.

x600

ths hence, at

time at the

e per cent.

:

ven rate per

ice, at 8 per

sration, that

$6 is the interest for months, at 8 per cent, of |100, the i^z-esent
worth of $106 due at tho end of that thne ; and consequently we have

]" debt
:

2""' debt :: discount on V' debt : di8<y.unt on 2"- debt.

Ex. 2. Find the discount on $1000, duo 15 months hence, at « per
cent, per annnm.

Interest of $iOO for 15 months at 6 per cenr.=:j| of $6=17^,
.-. $107J : $1000 :: $7j^ : DiHconnt required;

.. Discount required=$15??^ =f69.7eH.

Ex. 8. Find the discount on £1ST. a». for half a year at 6 per c^at
£100| : £127A ••: ^| : 'paired discount;

whence, required di8c«>unt=£3. 2*.

NoTB 1. Discount = given sum leu Present Worth ; Present
Worth =givon sum less Discount.

Note 2. In the discharge of a tradesman's bill it is usual to deduct
interest instead of discount ; thus, if B contracts with A a debt of $100A giving 12 months' credit, it is usual in business, if the interest of
money be reckoned at 5 per cent, per annum, and the bill be discharged
at once, for A to throw off $6, or for A to receive $95 nstead of $100 •

but if A were to put out the $95 at 5 per cent, interest it will not
amount to $100 in 12 months ; therefore such a proceeding is to the ad-
vantage ofB

:
the sum of money which in strictness ought to have been

deducted, was not $5, the interest on the whole debt, but $4 76A the
interest of the present worth of the debt, i. 6., the discount.

Note 8. Bankers and Merchants in discc unting bills calculate in-
terest, instead of discount on the sum drawn for in the bill from the
time of their discounting it to the time when it becomes due, adding
TriuEE DAYS OF GEAOE, which days are aUowed usually after the time
a bhl IS NOMINALLY due, before it ie LEGALLY due; which is, of course,
an additional advantage. When a bill is payable on demand, the days
of grace are not allowed.

Note 4. If a bill, without the days of grace, should appear to be
due on the Slst of any month which contains onlv 30 days the last
day of that month, and not the first day of the next, is considered as
tl.e day on which the bill is due. Thus a bill drav^n on the Slst of
v-ctouer, at 4 months, would be really due, adding in the days of grace,

I
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iBbh .

;f

i^^H 1

1
1 I'

1

!

fl^^B :

JSIH

on the 8rd of March. Al^o bills which fall due on a Sunday, are paid
on the previous Saturday.

Ex. A bill of £1000 is drawn on Feb. 16tn, 1851, at 7 months' data

;

it is discounted on the 8th of July at 6 per cent. What does the banker
gain by the transat^tion ?

The bill is legally due on Sept. 19 ; and from July 8 to Sept. 19 are
73 days.

jE. •.

Theinterestof £1000 for that time=10 .

The true discount . .

.

.*. the banker's gain.

= 9 . 18

Ex. LIV.

Ttrr

Ijinr**

Find the Present Worth of

(1) $321

(2) $251.66 '

(3) $683.28

(4) $944.92

(5) $463.50.

(6) £390

(7) $856.96

(8) $1252.40

(9) $1250

(10) £2110

(11) £275-6«.8d
(12) £918

(13) $500

(14) £2197

due 1 y. hence, at 7 per cent, per ann™., simp'. int.

6

6 months
6

.. 6

.. 7

.. 8

.. 1

.. 8

.11

.15

. 4 years 5

.19 months . . . SJ
. 3 years 4

. 8

. 7
. 6

.6^

. 6

12

. 7

. 6

. 4

Find the Discount on

(15) $64

(16) $1380

(17) $107.25

(18) $125.46

(19) $487

(20) $340

(21) £8640

(22) £813.9«.

compound interest

due 4 months hence, at 6 per cent per annum, simp', int.

9

.. 6

.. 3

.. 5

.. 6

..10

8

6

8

7

6

4J

/etn\
J.I

Iff year 4i
months 8

(24) $132 ...146 days 6

I
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a"., simp', int.

(25) A bill of £649 is dated on June 23, 1853, at 6 months and i.

(26) Find the true .liscount on a bill drawn March 17 1868 «t B

(27) Find the simple interest on $545 in 2 year^ at 7 per cent nerannum; and the discount on »621.80 due 2 yea™ hence !
the same rate of interest. Explain clearly w.rtheTeToBums are identical.

' '"°

(28) Explain the difference between Discount and Interest
Five volumes of a work can be bought for a ce,-f„i„ ..™
payable at the end of a year; and sif volume' "tie sZework can be bought for the same sum in ready money wZ
IS the rate of discoOMt ?

' ' • "*'

(29) A tradesman marks his goods with two prices, one for readymo,,ey, and the o,her for one year's credU albwing dL^Z

STOCKS.

170. If the 6 per cent. " Dominion of Canada " stock be quoted inth money market at 105^, the meaning is, that for $105^ ofroney aperson can purchase $100 of such stock, for which he 41^1!! Idocument which will entitle him to half-yearly paymen7s f IrLt
« fCrZr r

'''^ "' ""^'' ^'-^^ ^^^ Government of the couot^
« the rate of 6 per cent, per annum, on the stock held by him. untHthe Government choose to pay off the debt.

'

fixed'Tf'5'
'^. '^'''' ''" ^"^ ^'°^'"^ ""'"P^^^' ^^'^^ ^«re originally

'
arke^ a^^^^^^ fhT

''^'^''\'\^''' -^^^ t>e advertised in the^hare^

^"d of each half-year upon the $100 share according, to fh. ..... .. *u!
anuuces of the company.

" "'^" '^ "^^

Stock may therefore be defined to be the capitol of trading com-

I
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\

panies j br to be vhe monej borrowed by our or any other Governmentj

at so much per 6eiit., to defray the expenses of the nation.

The amount of debt owing by the Government is called the Na-
TiovAL Debt, or the Funds. The Government reserves to itself tli6

option of paying off the principal or debt at any future time, pledging

itself, however, to pay the interest on it rt gularly at fixed periods in the

mean time.

From a variety of causes the price of stock is continually varying.

A fundholder can at any time sell hid stock, and so convert it into

money, and it will depeud upon the price at which he disposes of it, as

compared with the price at which he bought it, whether he will gain

or lose by the transaction,

ifoTi 1. Purchases or sales of stock are made through Brokers,

who generally charge $|, or 13^ cts. per cent., upon the stock bought

or sold : so that, when stock is bought by any party, every $100 stock

costs that party $^ more than the 'narket-price of tho stock : and when
stock is sold, the seller gets $|^ less for every $100 stock sold than tho

mai'ket-price.

Thus, the actual cost of $100 stock in the 3 per cents, at 94^, is

$(94^+ i), or $94f . The actual sum received for $100 stock in the 3 per

cents, at 94^, is $(94J-^), or $94.

Unless the brokerage is mentioned, it need not be noticed in work-

ing examples in stocks.

NoTB 2. When $100 stock costs $100 in money, the stock is said

to be at ^ar.

When $100 stock costs more than $100 in money, the stock is said

to be at & premium.

When $100 stock costs less than JlOO in money, the stock is said

to be at a discount.

All Examples in Stoclcs depend on the principles o/ Proportion, and

may therefore be worked Jyy the Bule of Three.

Those of most firequent occurrence will now be given.

Ex. I. What sum ofmoney will purchase $8600 6 per cent. stookal;94 ?

$100 stock (st.) costs $94 in money

;

.*. $100 St. : $8600 st. :: $94 : req^ sum

;

.*. required 8um=— '
=$3384.

*
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Independent method. •

$100 stock is bought for $94 •

.-. $1 *^*
*100'

•••^^^^ l/ix860O

=$8384.

tbeS-It::ir.
'- ^^-^^^^^^-ato .o.^ the questions b,

bei.?i pef^ent!''
"^' ''^''''

' ^' ''^'' ^^^^^ «^ ^^^^ brokerage

^100 St. costs £(90f +i), or £904

:

.•.^100st.;£2353
8t..::£90^req-.cost;

• rfio-^ Pnaf n2353x90i.

.

req
.
co3t=£--__#^^2129.

9.. ^d. Iq,
Independent method.

.
.
ilOO stock costs £905,

«90-5£1
100'

,90-5••^2363
^W^2363,

or £2129. 9«. 3^. f^.

brokerage bei^fpeTZu'''
'"'•"°' "' '""'"'' "^°- ^'^ --«.

»100st.«elIsfort(M0-l),or$189|moBeyi

••• HOO St.
: $10000 .t. .: $l»9J : req'. am- of monev •

Independent method.

$100 stock sells for $(140-|), or $1391 •

•*• $100 stock sells for $189-875,
'

$1 ,

idtf gyp
* 100

I
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.-.fioooo il^xioooo,

or $13987.50.

Ex. 4. What incomes will $8500 of 7 per cent, stock, and $8500
invested in the 7 per cent, stock at 102f, respectively produce?

Ist, since every $100 stock gives $7 int.

;

/. income from $8500 of 7 per cent, stock=|?552jL?-- 1595^

2d, since $100 stock, which gives $7 int., costs $102|

;

.*. every $102| gives $7 int.

;

.-. $102^ : $8500 :: $7 : req^ income;

, . ^ 8500 X 7
.-. req*. income=$-j^2|—=|5T9-5VT.

Ex. 5. One person buys £800 Consols at 90> and sells out at 93;
another invests £80b in Consols at 90J and sells out at 93 5 what sura

of money does each gain ?

Ist man gains £(9o—90}), or £2f, on every £100 stock
;

.-. his whole gaiu=£(2f x 8)=£21. 6«. 8d.

2d man gains £2} on every £100 stock, i. e. on every £00^ of his

money which he invests

;

.-. £90^ : £800 :: £2f : whole gain
;

800 X 2#
.-. whole gam=£—g^j-^=£23. 12s. 4dl. nearly.

3

Ex. 6. A person invested some money in the 3 per cent. Consols

when they were at 90, and some money when they were at 80 ; find

the rate of interest he f»btained in each case, and the advantage
i
er

cent, of the second purchase over the first.

£90 : £100 :: £3 : rate per cent, in 1st ca^e,

£80 : £100 :: £0 : rate per cent, in 2nd case,

100 X 3 «
.*. rate per cent, in 1st case=£—7i7^=£3. 6». 8^.;

2d,

90

„/100 X 3\=£(—g~-j=£3. 15«.;

.*. advAntasre=£3. 15«. £3. *?«, Rd =8° —'^

Ex. 7. A perpoii invests £1037. 10s. in the 3 per cents, at 88 ; the
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fauds rise 1 per ceot.

;
he then transfers his capital tothe4per cents.

at 96 : find the alteration in his income.

£83 : £1037. 10«. :: £100 : quantity of 3 per cent. st.

;

,10374 X 100 ^
- =£1250.88

.-. quantity of 3 per cent. st. bought=£—

The funds have risen 1 per cent., therefore to transfer £1260 stock
from the funds at 84 to the funds at 96,

£96 : £84 :: £1^0 stock
: quantity of 4 per cent, stock, (since the

higher the price ot the stock the less will be the amount purchased)

;

.'. quantity of 4 per cent, stock=£~|^*=£ 1093. 15*.

Ist Inoome=£—^7:,:- =£37. io«.

2nd Income=£

100

10l)3|

roo~~=^^3- is«-

;

.-. alteration in income=£43 15«.—£37. 10a. =£6. 6*.

Ex. 8. Which is the best stock to invest £1000 in, the 3 per cents
at 89^, or th9 3| per cents, at 98^?

lu the first case,

every £89| of money gives £3 interest

;

.-. every £1 of money gives £A or £^^ interest.

In the second case,

every £98^ of money gives £3| interest;

.'. every £1 of money gives £^, or £-|-, interest

;

s

and comparing the fractions-?- and —
179 197'

since 7x179 is>6x 197,
the 2'"» fraction is greater than the 1«, and therefore the 2»- investment
the best.

Ex. LV.

SU. T VI^VIXXC
Find the quantity of stock purchased hv invf^efino.

.

(1) $2850 in the 6 per cents, at 75.

(2) $712 in the 7 per cents, at 89.
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(8) $504 in the 8 per cents, at 9ff.

(4) $3741 in the 7 per cents, at ST.

(6) $500 in the 6 per cents, at 83f.
(6) $800 in the 8 per cents, at 75J.
(7) £4311. P«. 9d. in the 3| per cent?, at 85|.

(8) $2353 in tlie 6 per cents, at 90|, brokerage | per cent.

(9) £3277 in the 4 per cents, at 105J, brokerage ^ per. cent.

Find the money vahie of

(10) $2600 in the 7 per cent^. at 98.

(11) $1920 in the 6 per cents, at 77f
(12) $3000 in the 7^ per cents, at 92^.

(1:5} $2240 in the 6^ per cents, at 81|.

(14) £1000 4 per cent, stock at 97f per cent., brokerage | per cent
(15) £2153. 10«. bank stock at 188|- per cent., brokerage I per cent.

Find the yearly income arising from the investment of

(16) $1008 in the 6 per cents, at 84.

(17) $5580 in the 8 per cents, at 93.

(18) $1638 in the 7 per cents, at 93f.
(19) $2000 in the 6 per cents, at 88^.

(20) £3425. 15». 2d. in the 8 per cents, at 91f.
(21) £4788 in the 3^ per cents, at 106.

(22) £3500 in the 3 per cent, consols at 94^, brokerage | per cent.

What sums of money must be invested in the undermentioned
stocks in order to produce the following incomes?

(23) $120 in the 6 per cents, at 85.

(24) $288 in the 6 per cents, at 67.

(25) $170 in the 7 per cents, at 90/
(26) £87 in the 3 per cents, at 74|-, brokerage | per cent.
(27) £37. 10«. in the 4 per cents, at 98f, brokerage ^ per cent.

At what rate per cent. wUl a person receive interest who invests
his capital?

(28) In the 6 per cents, at 91.

(29) In tlie 7 per cents, at 94.

(30) In the 8 per cents, at 96^, brokerage ^ per cent.
(31) In the 7 per cents, nt 1021. brokerp^fi t M^r -/^nf

(32) If $7927.50 be laid out in purchf^sing Canadian Bank of Com-
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bfieroe Stock at 105, yielding annual dividei.ds of 8 per cent, per annum

;

what yearly income will be derived from this investment after deduct-
ing an income tax of 1 J cents, in the dollar?

(83) A person invested money in Roy 1 Canadian Bank Stock at 90,
and some more at 80 ;

find the rate of interest he obtained in each case^
and the advantage per cent, of the second purchase over the first The
bank's yearly dividends being 7 per cent.

(34) If a person receives 8 per cent, on his capital by investing in
Bank Stock yielding 7 per cent, per annum, what is the price of the
stock, and how mnoh stock can be purchased for $1200 ?

(35) How much money must a brokor invest in Bank of Montreal
Stock at 157, so &s to procure the same income as if he had invested
$5500 when the stock was at 163 ?

(86) A person buys $4000 Royal Canadian Bank Stuck at 55, ai,d
sells out at 63 ; what does he gain by the transaction ?

(37) A person invests $9000 in Bank Stock at 168, which pays
yearly dividends of 12 per cent., and sells out when it has sunk to 157;
how much does he lose by the transaction ?

(38) When £100 stock may be bought in the 8 per cents, for je89;„
at what rate may the same quantity of stock be bought in the 8^ per
cents, with equal advantage ?

(39) A person invests his share of a legacy of $1200, which is a third
in Toronto debentures at 92, paying 7 per cent, per annum interest

;

find his half-yearly dividends.

(40) A person transfers $5000 from the Bank of Montreal stock at
160, to Bank of Commerce stock at 107; find alteration in his income,
the half-yearly dividends of the said stocks being 6 and 4 per cent.'
respectively.

'

(41) What incomes will $5000 stock paying half-yearly 4 per cent.,
and $5000 invested in 6 per cents. Dominion Stock at 106^ respectively
produce ?

(42) Find income produced by $7000 Merchants' Bank stock, pay-
ing half-yearly dividends of 4 per cenr., and its value when the stock
is at 105.

(43) A person transfers £3000 stock from the 3 per cent, consols at
89|, to the reduced 3^ per cents, at 98i : find what nnanfiMr nf th^ uk
ter he will hold, and the alteration in his income.

(44) The stocks of the Canadian Bank of Commerce and the Quebec

I
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Bank, are at Ipl and 106 respectively ; the former pays 4 per cent.,

the latter 8^ per cent., half-yearly. Wjjich is the better investment ?

(45) The Dominion of inadii 6 per cents., which mature in 1878
being at 104 ;

how ranch money must be invested in them to prodiK e

an annual income of $600, after deducting an income tax of 2 cents, in

the dollar ?

(46) A person invests £1037, 10s. in the 8 per cents, at 83, and
when the funds have risen 1 per cent, he trani^fer8 Lis capital to the

4 per cents, at 90 : find the alteration in his income.

(47) How much in the 3 per cents, at 96 must be sold out to pay a

bill of £1654, 9 months before it becomes due, real discount being al-

lowed at 4^ per cent, per annum ?

(48) The dividends on a certain amount of 8 per cent, stock accu-

mulated in 13 years to £3081. Hovr much stock was there, and what
will it be worth if the slock be sold at 79J ?

(49) If I lay out £1911 in the purchase of 3 per cent, consols, when
they are at 79^, at what price should I sell out my stock again in order

to realize on the whole a gain of £150, after having paid } pex- cent, for

commission on each transaction ?

(50) A person had £10,000 in the 3 per cent. South Sea Annuities,

and the Government offered to give £110 bearing interest at the rate of

2|- per cent, for every £100 of these annuities, or to pay the £10,000 ia

cash on a certain day. The latter proposal was preferred, and on the

money being paid it was re-invested in consols at 93. How much would

he have lost in income had he accepted the first proposal, and what
will he now gain by the new investment?

(51) "What sum would be saved annually if the interest on a public

debt of £1,000,000 were reduced from' 3| per cent, to 3 per cent. ? If

in onsequeiice the price of this stock fell from £101 to £95|, how
much would the whole property of the fuiidholders be diminished?

APPLICATIONS OF THE TERM "PER CENT."

171. There are many oiher cases in which the term Pke Cent.

occurs besides those already mentioned ; we will mention certain cases

and give examples in each by way of illustration.

Commission is the sum of money which a merchant charges for

buying or selling goods for another.
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Brokerage is of the same nature as Commission, but has relation
to money transuctioDs, rather than dealings in goods or niercljandise.

Insurance is a contract, by which one party, on being paid a cer-
tain sum or Premium by another party on properly, which is subject
to risk, undertakes, in case of loss, to make good to the owner the
value of that property. The document which expresses the contract is
called the Policy of Inmrance.

Life Assurance is a contract for tlie payment of a cerfain sum of
money on the death of a person, in consideration of an annual premium
to be continued during the life of the Assured, or for a certain number
of years.

Questions on Commission, Brokerage, and Insurance, these charges
being usually made at so much per cent., amount to the same thing as
finding the interest on a given sura of money at a ^\vQn rate for one
year, and may therefore be worked by the Kule for Simple Interest or
by the Eule of Three.

Ex. 1. A Commission merchant sold 30270 bushels of wheat at
$1.15 per bushel; the Commission being 2 per cent. : how much will
he receive ?

Amount obtained from the sale of the wheat is $34810.50

;

Therefore, $100 : $34810.60 :: $2 : Commission required;'

.-. commission required=$?l?l?^5^=:|696.2l.

Independent method.

Commission on

100

$100 is $2;

•• $34810.50 .. $~x34810.50,

or $696.21

Ex. 2. What is the brokerage on the purchase of $7250 6 per
cent. Toronto debentures at ^ per cent. ?

fit. Bt

$100 : $7250 :: $^ : brokerage required;

brokerage requi. . ^»4 "" ^-=$36
100

25.
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Ex. 3. What is the premium on a policy of insuranftA for o »
and barn valued at $2700 at $J per cent ?

^ ^'"'**

$100 : $2700 :: $f : premium required;

.•.premium required=$27
X

I

^

=$20.26.

Ex. 4 In standard gold 11 parts out of 12 parts are Dnr« cniihow muoli per cent, is dross J

^ ^^^ «^^^^

'

In every 12 parts 1 part is dross;

.*. 12 : 100 :: 1 : percentage of dross
;

.-. percentage of dros3=.-i^^=:8|.

Ex. 5. Archimedes discovered that the crown made for TTin., tt;
consisted of gold and silver in the ratio of 2 : 1 ZvlohZr ^was gold, and how much per cent, silver ?

^'' ''"'•

Out of every 3 parts, 2 were gold and 1 silver

;

.'. 3 : 100 :: 2 : percentage of gold

;

100x2
.*. percentage of gold:

3
and percentage of silver=38^.

172. All questions which relate to gain and loss in mercantile transactions fall under the head of Profit and Loss.
^^""^^^^^ *'«°8.

Tradesmen measure their Profit or Loss by the actual amount gdned

they tlvTst
'^ '"^"^' '""' " ^^^^ ^'^ '^^'^ ^'^^ «f ^^e f;ual

• ^^aI' ^i^
""^^ ""^ ^'""^ containing 84 gallons cost $210 what isgamed by selling it at $3.60 per gallon ?

'

The gain=selling price less first cost

;

the selling price=$(3ix 84)=$294
;

therefore the gain=$294-$210=$84.
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The reasoning in this case is, if |100 gain $20, or produce $120, what
will $5.20 produce ?

.-. $100 : $5.20 :: $120 : required amouDt in dollars, .

whence, required amount=$6.24.

Ex. 8. If I buy hay at £4. 16*. a ton, what must I sell it at to lose
15 per cent. ?

In this case every £100 would r^nlize £(100—15), or £86 •

.-. £100 : £4. 16s. :: £86 : required amount in pounds,
whence, required amount—£4. Is. 7ld,

Ex. 9. A person buys shares in a railway when they are at £191
£15 having been paid, and sells them at £32. 9». when £25 has been
paid

:
how much per cent, does ho gain ?

i>.o^' .\7' T^ "^^^ ^* ^^^^' ^""^ ^^ afterwards pays upon it

r i?n' Tn ;
tl^erefore at the time he sells, he has paid on each

tTJ\ t'l
*^'"'^'*'*' ^^ "'"^"^ **' ^^2. 9.. he gains on each

£29. 10» which he has paid (£32. 9«.-£29. 10«.)=£2. 19«.

;

.'. £29^ : £100:: £2^J : gain per cent, in pounds;'
wJjence, gain per cent. =£10, or gain is 10 per cent.

f.J.';«^*
7^'* ^a«jbe prime cost of an article, which when sold

tor 12.88 realized a profit of 20 per cent. ?

Here what cost $100 would be sold for $120

;

.'. $120 : $2.88 :: $100 : prime cost in dollars,

whence, prime cost=:$2.40.

If the above example had been, - What was the prime cost of an
article which when sold for $2.88, entails a loss of 20 per cent ? "

then $80 : $2.88 :: $100 : prime cost in dollars
whence, prime coat=$3.60.

6e a?o^ fed •

"^'"^ "'^*^*''^ ""^ '''''*^^^ "'"''^ ''' *^'^ '^''''® examples may

Since 20 is the ^ of 100,

therefore, 1 + ^, or|=selling price,

" I of selling price=prime cost,

" |of$2.88=$2.40,

$2.40 is therefore cost price.
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Again, since 20 is J of 100

;

therefore l -
1 , or *= selling price,

:i^
Ptllitig inice=prime cost,

orf of $2.88=18.60.

$8.60 is therefore cost price.

Ex, 11. If by selling a horae f<>r £40 I lose 20 per cent., what mnst
I have sold him for so as to gain 10 per cent. ?

Here whi.t would cost me £100 must be sold in one case for £80,
and m th^ other for £110 ; and therefore we get this statement ; selling
price of £100 in Ist case: selling price of horse in Ist case :: sellin.^
price of £100 in 2nd case : selling price of horse in 2nd case

;

or £80 : £40 ;: £110 : selling price in pounds;
whence, selling price=£56.

Ex. 12. A grocer buys 3 cwt. of sugar at 6d. a lb., 2 cwt. of sugar
at 10^^. a lb., and 2^ qrs. of sugar at Is, a lb. ; and mixes them : he
83lls 4 cwt. of the mixture at 9d. a lb. What must ho sell the remainder
at, in order to gain 25 per cent, on his outlay ?

n jE. a. d.

8 cwt., or 230 lbs., at Qd. a lb., cost 8 . 8.0
2 cwt., or 224 lbs., at lO^d. a lb., cost 9.16.0
21 qrs., or 70 lbs., at U. a lb., cost 3 . 10 .

.'. 630 lbs. cost. .21 . 14 .

In order to gain 25 per cent, on £21. 14«., it must realize £27. 2a. 6c?.

;

£. a. d.

^
.'. he must sell 630 lbs. for 27 . 2.6

but he sells 448 lbs for 16 . 16 .

.-. by Subt" he must sell 182 lbs. for. . ..10 . . i

.-. he must sell 1 lb. for
^^\^'- ^d-

^^ ^3 ,.
182

-lOj^a.

173. Tables respecting the increase or decrease of Population &c
are constructed with reference to the increase or decrease on every 100
of such poptl :ion; Education returns are constructed in the same
way

;
and so are other Statistical Tables.

Ex. 13. la a school section of 150 children, 125 learn to write.
What is the percentage ?



APPUCATIOire OP THE TEEM PER OERT. 215

.M50: 100:: 126 : percentage;

.-. percentage=^|??=88i

Ex 14. Between the years 1861 and 18G1 tho popula .on of the
' llTtr'''''^ '^'^•'^ ^« P«^ ^^^-^ '^-^ i^ tb^ latter yea^ ilWU8 44S21. What was it in 1861 ?

^

For every 178 persons i.. 1861 there were 100 persons in 1861 •

.-. 178 : 44821 :: 100 : number required
;

••• ^"°^^«'- 'n^^^<^=^^^^=:25m nearly.

Ex 16. In 1842 the number of tbe members of the University ofCambn.lge wus 5852, and in 1862 the number wa. 6397; find the increase per cent.
' ^"

SubtraciinK 68J3 from 6397 we obtain 644, the inoro^e on 6888

ol 644, what mcrease do 100 members give ?

.'. 6863 : 100 :: 644 : increase per cent.

;

.-. increase per cent.=?il??=9l???
6853 6863"

oQu"^"""
^^'

.

^1"^ ""'"^^''' °^ ""^'^ *^^ ^^°^«^^ criminals are 1236 and
988 respectively

;
while tbe decrease in tbe former is 4-6 per cent the

mcrease in the latter is 9-8 per cent. ; find the increase or decrease per
cent, in tbe whole number of criminals.

l3t. 100 : 1235 :: 4-6
: whole decrease of male criminals

;

.-. whole decrease of male criminals=~^-^— =56-81.

2nd. 100 : 988 « 9-8 : whole increase of female criminals

;

.-. whole increase of female criminals=^—=96-824

;

.-. in (1286+ 988) or 2223 persons there is an increase of
(96•824-66 -81) or 40-014 persons,

.'. 2223 : 100 :: 40014 : percentage required

;

. ^«,.^„<. .._ , 4001-4 ^ _
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Ex. LVl.

mi

;ii

(1) What is tho percentnge on 56394 at ^ ; |; 4; 7|; 10; 150^?

(2) How much per cent, is 15 of 96 ; 19 of 81 ; 23 of 256 ; 185^

of 7321-75; 5-3 of 11080-5?

(8) Write in a decimal form ^; 2J ; 4^; 5|; 26J; 230-05;

600'0138 per cent.

(4) Bought 200 cords of wood at $4.25 per cor'l, and sold it again

for $6 per cord- What was the gain upon the whole ?

(5) If 5 cwt. 3 qrs., 14 lbs. be bought for £9. 8s. and sold for

£11. 18«. lid., what is the rate of gain per cwt. ? (cwt.=112 lbs.).

(6) Find the total value of 43 articles at $4.40 each, 57 at $9.20

each, and 4 at $12.50 each. What is gained or lost by selling them at

the ratf) of 3 for $29.76?

(7) A cask, which contained 2005 gallons, leaked 27 per cent.,

how much remained in the cask?

(8) A mJister malts 7500 bushels of barley, which in the process

increases 12^ per cent., how many bushels of malt has he?

(9) A grocer uses for a 1 lb. weight one which only weighs 15*75 oz.,

what does ho gain per cent, by his dishonesty ?

(10) A person buys 400 yards of silk at $384, and sells 300 yards at

$1.32 a yard, and the rest, which is damaged, at 48 cts. a yard; find

how much per cent, he gains or loses.

(11) A grocer buys 2 cwt. of sugnr at 12 cts. per pound, and 4 cv.'t.

at 9 cts. ; he sells 3 cwt. at 11 cts. per pound ; at what rate per pound

will he be able to sell the remainder so as neither to gain nor lose by

the bargain ?
^

(12) If a commodity be bought for $16.42 a cwt. and sold for

16 cts. a lb., find the rate of profit per cent.

(13) Bought goods at 13 cts. per pound, and sold them at $21.60

per cwt. ; what is the gain or loss per cent. ?

(14) Out of 14804 cases of Small-Pox 1588 persons died, and out

of 2422 oases of Scarlet Fever 211 persons died ; find the rate per cent.

of mortality in each case, also the rate per cent, of mortality in the

whole number of sick people.
/I ETN fFU- 1-1.: ^jf T 1 -1 HHatfAr\t J_ -1001 o-^HK^nA ;».

1841, 6515794 in 1851. Find the increase per cent, in the first ten
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[); 150^?

556; 185i

;
230-05;

id it again

i sold for

lbs.),

r at $9.20

g them at

per Otint.,

lie process

1 15*75 oz.,

yards at

ard; find

and 4 cv.'t.

per pound

or lose by

1 sold for

at $21.60

I, and out

I per cent,

lity in the

years, the decrease per cent, in the second ten years, and the decrease
per cent, in he 20 years from 1831 to 1851.

(16) TJ e population of a city is a million; it lises IJ per cent, for

3 years successively
; find the population at the end of 3 years.

(17) A school contains 383 scholars, 3 are of the age of 18 years;

5 per cent, of the remainder are between the ages of 15 years and
18 years

; 10 per cent, between 12 and 15 ; 35 per cent, between
10 and 12, and the remainder under that age ; find the number of each
class.

(18) An article which cost 84 cents is sold for 93 cents; find the
gain per cent.

(19) If a tradesman gain $1.32 on an article which he sells for
$5.28, what is Lis gam per cent. ?

(20) A man sells a horse for $135, and loses $20 per cent, on
what the horse cost him ; what was the original cost?

(21) Sugar being composed of 49-856 per cent, of oxygen, 43*265
per cent, of carbon, and the remainder hydrogen

; fi-id how many
pounds of each of these materials there are in one ton of sugar.

(22) In 1853 the number of the graduates of the University of
Toronto was TO, in 1861 the number was 213, in 1869 the number
was 541

;
find the increase per cent, for each of those periods and for

the 16 years from 1853 to 1869.

(23) A merchant buys 13600 bushels of wheat at $1.05 a bushel,
2^ per cent, of it is wasted ; he sells 56 per cent, of the remainder at
$1 a bushel, 20 per cent, at $1.05 a bushel, and the rest at $1.25 a
bushel

;
whnt does he gain or lose by the transaction ?

(24) If the increase in the number of male and female criminals
be 1-8 per cent., while the decrease in the number of males alone is
4-6 per cent, and the increase in the number of females is f \ Com-
pare the number of male and female criminals respectively.

(25) By selling an article for 5«. a person loses 5 per cent. ; what
was the prime coet, and what must he sell it at to gain 4^ per cent. ?

(26) The cost price of a book is $1.60 ; the expense of sale 6 per
cent, upon the cost price; and the profit 25 per cent, upon the whole
^^^^^yj find the selling price of the book.

selling an article
/n»T\

e first ten M per cent, is gained or lost if it be sold at £38 ?

per be lost, what
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(28) I bought 500 slieep at fGa-head; their food cost mo $1.25

a-head : I then sold them at $10 a-hoad. Find my whole gain, and

also my gain per cent.

(29) A person having bought goods for £40 sells half of them at a

gain of 5 per cent. ; for how much must he sell the remainder so as to

gain 20 ^ »jr'cent. on the whole?

(30) A vintner buys a ask of wine containing 86 gallons at $2.40

per gallon ; he keeps it for four years, and then finds that he has lost

6 gallons by leakage ; at what price per gallon must he sell tlie re-

mainder in order that he may realize 20 per cent, upon his outlay ?

(31) A person rents a piece of land for £120 a year. He lays out

£625 in buying 50 bullocks. At the end of the year he sells tljcm,

having expended £12. 10«. in labour. How much per head must he gain

by them in order to realize his rent and expenses, and 10 per cent.

upon his original outlay ?

(32) A grocer mixes two kinds of tea which cost him 88 cents and

44 cents per lb. respectively ; what must be the selling price of Iho

mixture in order that he may gain 15 per cent, on his outlay?

(38) A stationer sold quills at Us. a thousand, by which he cleared |

of the money ; he raises the price to 13«. Qd. What does he clear

per cent, by the latter price?

(34) A smuggler buys 6 cwt. of tobacco at Is. M. per lb. ; he meets

with a revenue-oflBcer, who seizes |d of it : at what rate per lb. must

he sell the remainder, so as, Ist, neither to gain nor lose; 2i?d, to gain

5 guineas ; and 3rd, to gain cent, per cent. ?

(35) A farm is let for £90 and the value of a certain number of

quarters of wheat. When wheat is 38«. a quarter, the whole rent is

15 per cent, lower than when it is 5*6s. a quarter. Find the number

of quarters of wheat which are paid as part of the rent.

(36) A person bought an American watch, bearing a duty of 25 per

cent., and sold it at a loss of 5 per cent. ; had he sold it for $8 more, he

would have cleared 1 per cent, on his bargain. What had the first

party for it ?

174. Questions are often given, in which the tc m " Average

"

occurs ; a few examples of such a kind will now be worked by way of

illustration, and others Hubjoincd for practice.

Ex. 1. A gentleman in each of the following years expended the
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following rams
:
in 1868 1600, in 1859 $600, in 1860 $600, in 1861 $600

in 18G2 $700, in 18G3 $700, in 1864 $700. Find hig yearly average*
expenditure.

The object is to find that fixed snm which he might have spent in
each of the seven years, so that his total expenditure in that case
might be the same as his total expenditure was in the above question.

Adding the various sums together we obtain the total expenditure
which equals $4400 ;

this sum divided by 7 gives $628.59| as the aver-
ago yearly expenditure.

Ex. 2. In a school of 27 boys, 1 of the boys is of the age of 17 years,
2 others of 16, 4 others of 15^, 1 of 14f, 2 of 14^, 6 of 18f, 10 of 12i,*
and 2 of 10 ; find the avorago age of the boys.

The object is to find, what must be the age of each boy supposing
all to be of the same age, that the sum of their ages may = the sum cf
the ages in the question.

sum of ages in question = 17+32 + 62 + 14|+29 + 68i+122j^+20 = 866

;

866
.-. average age = -^y = 13| years.

Ex. 3. In a class of 25 children, 19 have attended during the week.
Days attended by children ; 5 for 6 days, 6 for 4^, 8 for 4, 2 for 8^*

1 for 3,
1
for 2, 1 for J day. Find the average number of days attended

by each child.

The whole number of days attended by class

= (5x5 + 6x4^ + 8x4 + 2x8|. + lx8 + l

=26 + 27 + 12 + 7 + 3 + 2 + ^ = 76^ days

;

306

2 + 1 X ^)

/. average attendance = ^|^ =^ = ^~ - 8-06 days.

Ex. 4. In a school the numbers for the week were :—Monday
morning 67, Tuesday morn. 60, Wednesday morn. 65, Thursday morn. 68,
Friday morn. 62, Monday afternoon -5 more than the average of Monday
and Tuesday mornings, Tuesday ufi. 59, Wednes^day aft. -5 less than the
average of Tuesday, Thursday the average ofMonday morn, and Tuesday
aft., Friday aft. 60. Find the average attendance for the week.
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Number of children who attended on

Monday =67 + 64

Tuesday =60 + 59

Wednesday = 65+59

Thursday =68 + 63

Friday =62 + 60

.*. the total number ofohUdren who attended on the 10 occasions = 627*

.'. average attendance = —- = 62*7
10

Ex. 6. A farm of 600 acres is let at a corn-rent equally appor.
tioned between wheat and barley

; it is valued at £930 a year when the
average price of wheat is 6«. a bushel, and that of barley 4s. a bushel;
find the rent when wheat rises to the average price of 7*. 6d. per busbd'
and barley to that of 6«. 8d. per^bushel.

'

First we must fiud the number of bushels of wheat and barley at
the given rent of £930.

£930
-y- = £465 the sum to be raised by each kind of grain;

465 X 20

6

465 X 20

= 155 X 10 = 1550 bushels of wheat

;

-^ = 465 X 5 = 2325 bushels of barley

;

.*. rent in latter case = (1550 x 7i + 2325 x 5J)«.

= £1191. lU Bd.

\

Ex. LVIT.

1. During the year 1865, the highest- salary paid to a teacher in a

county was $630; the lowest, $84: the highest salary paid in a city

was $1850; the lowest, $200: the highest in a town, $1000; the

lowest, $140: the highest in a village, $600 ; the lowest, $270. Tind

(1) the average of the highest salaries, (2) the average of the lowest,

(3) the average salary of a teacher for the year 1865, in Ontario.
2. The number of quarters of grain imported into a country in 11

iuccessive years were 2679438, 2958272, 3030298, 3474302, 2243151,
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2327782, 2865626, 2588234, 8206482, 2801204 3261901. ^ a ..
average importation during that period.

' ^^ ^^^

3. If 50 quarters of wheat are roW fnr taAn
quarters for $8.80 per quarter Xt fa ,hri!

?*'.<"""'«' """^ 100

(2) the girls! (3) theVlldJ *'" ''™"«'' '«^ °^ (»> '^^ ^s,

DmsrOF INTO PROPORTIONAL PARTS

t^Lr:!L: ^:: ::-:
^-^ -- »^-* «^«'' »«^».--

ArtX:;^":^or.i7''^ ^^^'^ »,«.e„etHode.pWeaia

quantity to be aUr^^ '^\C^
^''''" ^'^""'^

'' *"^*'°^ ^^^^^"^
=

•' t^e entire4 aucicy to be divided
: the corresponding part of it.
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Tliis stafement must be repeated for each of the parts, or at all
events fc.r all but tl:e last part, v/liioh of course mity eitlier be found
by the Rule, or by subtracting the sum of the values of the other parts
from the entire quantity to be divided.

,

Ex. 1. Divide 1128 among A, £, and 0, so that their portions may
be as 7, 11, and 14 respectively.

Proceeding according to the Rule given above,

82 : 7 :: $128 ; ^'s share

;

82: 11:: $128: i5's share;
whence ^'s share = $28, and ^'s share = $44.

CPs share may be found from the proportion

32: 14:: $128: C's share;

whence (7's share = $56

;

or by subtracting $28 + $44, or $72 from $128 which leaves
as above.

The reason/or the above process is clear from the consideration, that
$128 is to be divided into 32 equal parts, of which ^ is to have 7 parts
-B 11, and C' 14. ^

'

Independent method.

$128 is to be didived into 32 equal parts

;

therefore — of $128 = $4,

#•

it

((

((

n_

82

11

82

14

32

of $128 = $28,

~ of $128 = $44,

of $128 = $5Q,

Ex. 2, Divide £11000 among 4 persons, A, B, C, D, in the propor.
tions of i, i, i, and f ^ ^

77Sum of shares = —

:

60'

• 77 1
'

60 ' "2" *' ^^^^^^
• ^'s share in pounds

;

whence, ^'s share -= £4285. 14«. 8U.
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SimUarlj,

^'8 share = £2857. 28. 10^, C^s share = £2142. 17^. 1^,?.

I>'a Bhare = £1714. 5s. 8-fd.

E.. 8. Divide $46000 among A, £, G, and D, so that ^'s share : ^'sshare :; 1 : 2, i?'c : C's ;; 8 ; 4, and C'b : D's :: 4 : 6.
In this case,

^'s share = 2 ^'s share, 3 (7'fl share = 4 ^'s share,
4Z)'8 8hare =5 C"8 share';

.-. we have (Ts share = f ^'s share = | A'b share,
and i)'8 share = -| C's share = Y -i's share

;

.-. A s share + i?'s share + (7's share + i)'s share
= ^'s share (1 + 2 + | f J/),

= 9 ^'s share

;

.-. ^'s share = $5000, ^'s = $10000, ^'s = $13883. 88^,
i>'8 = $16666.661

FELLOWSHIP OR PARTNERSHIP.
176. Fello^sttip or Partnekship is a method by which the re-

spective gams or lo.ses of partners in any mercantile transactions are
determmed.

Fellowship is divided into Simple and Compound Fellowship • in
the lormer, the sums of money put in by the several partners continue
i.uhe business for the same time: in the latter, for different periods
01 time,

*^

SIMPLE FELLOWSHIP.

177 Examples in this Rule are merely particular applications ofthe Rule in Art. (175). and that Rule therefore .pplies.

tlPon''"
^'

1 ^n,Tr'^'l°*'' ^ ""^ ^' ^^'"^ ^ '^''^'"t «^Pital
;
A puts in

$1200 and B $1800 : they gain $400. How ought the gain to bedivided between them ?
6» u lu 00

$(1200 + 1800) : $1200 :: $400 : ^'s share in dollars,
whence, ^'s share = $160 and .-. ^'s share = $240.

Note. The estate of a Bankrupt may be divided among his
creditors by the same meth,od.
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Ex. 2. A bankrupt owes three creditors, A B, and G, £175 £210and £265, respebtiveljr
; his property is worth £422. 10*. : what o^Hthey each to receive ?

^
£660 : £176 :: £422J ; A\ share,

£660 : £210 :: £422^ : ^s share,

whence A'% share = £113. 16«., ^'s share = £186. 10«. •

.-. ^'s share = £172. 6«.

*

'

COMPOUHn) FELLOWSHIP.

178 Rui^. Reduce all the times into the same denomination, and
multipb^ each man's stock by the time of its continuance, and then
state thus

:

» iv.u

As the sum of all the products : each particular product ;: the whole
quantity to be divided : the corresponding share.

Ex. 1. ^ and 5 enter into partnership; ^ contributes $15000 for 9months .nnd B $12000 for 6 months, they gain $5750 : find each man's
share of the gain.

^

Proceeding by the Rule given above,

$(15000 . 9 . 12000 X 6) : $(15000 x 9) :: $5750 : ^^s share of gain
or $207000 : $135000 :: $5750 : ^'s share of gain

and ^207000 : $72000 :: $5750 : ^'s share of gain ;
'

whence, J's share = $3750, and B'% share = $2000.

The reason for the alor^e process is evident from the consideration
that a st<)ck of $15000 for 9 month, wolild be equivalent to a stock of
9 times $15000 f .r 1 month

; and one of $12000 for 6 nionth«, to one
of 6 times $12000 for 1 month : hence, the Increased stocks being con-
sidered, the question then becomes one of Simple Fellow ship.

Ex. 2. There were at a feast 20 men, 30 women, and 15 servants-
for every 10.. that a man paid, a woman paid 6«., and a servant 2.. •

the bill amounted to £41 : how much did each man, woman, and
servant pay ?

,„^,,, ^,^„ ^^ ^^^ _^. ^ojjjgjj at G."*. = 180 at l5., ard
15 servants at 2«. = 30 at 1«. ; pnd 200 + 180 + 80 = 410.
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what ought

0«.
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Hence we have

410 : 200 :: £41 : 20 men's share fm ponnds)

;

410 : 180 :: £41 : 80 women's share (In pounds)

;

410 ; 80 :: £41 : lo servants' share (in pounds)

;

.'. 20 men's shares = £20, 80 women's shares = £18,
and 16 servants' shares = £8

;

.-. each man paid £1, each woman 12»., and each servant 4#.

nation, and

e, and then

: the whole

;i5000for9

each man's

e of gain,

EQUATION OF PAYMENTS.

179. When a person owes another several sums of money, dne at
different times, the Rule by which we determine the just time when
the whole debt may be discharged at one payment, is called the
Equation- of Payments.

Note. It is assumed in this Rule that the sum of the interests of
the several debts for their respective times equals the interest of the
sum of the debts for the equated time.

Rule. Multiply each debt into the time which will elapse before
It becomes due, and then divide the. sum of the products by the sum
of the debts

;
the quotient will be the equated time required.

Ex. 1. A owes B $500, whereof $200 is to be paid in 8 months,
and $300 in 5 months ; find the equated time.

Proceeding according to the Rule given above.
then (200 x 8 + 300 . 6) = (200 + 800) . equated time in months,

whence, equated time = 4} months.

The reason,for the above process, in accordance with our assumption
13 clear from the consideration that the sum of the interests of $200
for 3 months, and $300 for 6 months, is the same as the interest
of 1(600 + 1500), or $2100 for 1 month ; if therefore A has to pay
loOO m one sum, the question is, how long ought he to hold it so that
the mtcrest on it may be the same as the interest on $2100 for 1 month.
The statement therefore will be this •

$500 : $2100 :: 1 month : required number of months

;

whence, req,:ired number of months = 4^ months

;
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which is evidently the equated time of payment, and agrees tritli the
result obtained by the Rule given above.

Ex. 2. A owed ^£1000, to be paid at the end of 9 monthc: ho
pays however £200 nt the end of 8 months, and £300 at the end of
8 months

: when was the remainder due ?

In this case,

(200 X 8 + 800 X 8 + 600 X number of months required) = 1000 x 9,

or 500 X number of months required = 6000

;

whence number of months required = 12.

Ex. LVIII.

1. A company of militia consisting of 72 men is to be raised from
3 (owns, which contain respectively 1500, 7000, and 9500 men. How
many must each town provide ?

2. Divide $84.42 into two parts which shall be to each other
as 5 : 16.

3. Divide 4472 into parts which shall be to each other in tlie

ratio of 3. 5, 7, 11 ; and also $2400 into parts which shall be in the
ratio ofi, f, and f

4. A bankrupt owes A £256. 6«. 8^., B £203. 10s., and G £141.
138. 4cZ.

;
his estate is worth £421. U. ; how much will A, B, and G

receive respectively ?

5. A mass of counterfeit metal is composed of fine gold 16 parts
silver 4 parts, and copper 3 parts: find how much of each is required
in making 18 cwt. of the composition, (cwt. = 112.)

6. Two persons have gained in trade $3456 ; the one put in $10560
apd the other $8640

; what is each person's share of the profits?
7. In a certain substance there are 11 parts tin to 100 of copper.

Find the weight of tin in a piece weighing'24 cwt. ?

8. A man leaves his property amounting to £13,000 to be divided
amongst his children, consisting of 4 sons and 3 daughters ; the three
younger sons are each to have twice the share of each of the daughters,
and the eldest son as much as a younger son and a daughter together;
find the share of each.

9. Two persons, A and B, are partners in a mercantile concern
and contribute $5760 and $9600 capital respectively; A is to have
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10 per cent, of the profits for managing the business, and the remain-
ing profits to be divided in proportion to the capital contributed by
each

;
the entire profit at the year's end is $8840 ; how much of it

must each receive ?

10. Divide $480 among A, B, C, and i>, so that B may receive as
much as ^ ; C as much as A and B together ; and i> as much as ^ i?
and (/together. ' '

11. Divide £11,875 among A, B, and G, so that as ofien as A
gets £4, B shall get £3, and as often as B gets £6, Cthall get £5.

12.^ A commences business with a capital of $1000, two years
afterwards he takes B into partnership with a capital of $15,000 and
in 3 years more they divide a profit of $1500 ; required ^'s share.'

13. $700 is due in 8 months, $800 in 5 months, and $500 in 10
months ; find the equated time of payment.

14. Find the equated time of payment of £760, one half of which
is due in 4 months, ^ in 5 months, and the rest in 6 months.

15. A owes B a debt payable in 7^ months, but he pays Jin 4
months, i m 6 months, ^ in 8 months ; when ought the remainder to
be paid?

16. A, B, and G rent a field for £11. 6«. ; A puts in 70 cattle for 6
months

;
B 40 for 9 months ; and G 50 for 7 months ; what ought G

to pay ?

17. A, B, and G invest capital to the amount of $7000, $5000
and $3000 respectively

; A was to have 25 per cent, of the profits'
which amount to $4500

;
what share of the profits ought G to have ?

'

18. A and B enter into a speculation; A puts in £50 and B putsm £45
;
at the end of 4 months A withdraws ^ his capital, and at the

end of 6 months B withdraws J of his
; ^then enters with a capital

ot £70; at the end of 12 months their profits are £254; how ought
this to be divided amongst them ?

EXCHANGE.

180. Exchange is the Rule by which we find how mnoh mon-r
of one country is equivalent to a given sum of another country, accord-
iDg to a given course of Exchange.
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u

181. By the Oourss of Exohanqk is meant the variable sam uf the

II10C3J of any place whioh is given in exchange for ajlxed sam of money

of another place. The Course of Excuanoe between any two

countries will be affected by whatever causes may increase or diminish

the demand for BilU of Exchange between them : thus, for instance

in London, one pound sterling, a fixed sum, is given for a variable

nwmber of French francs, more or less, according to circumstances.

182. By the Par of Exchange is meant the intrinsic value of the

coin of one country as compared with a given fixed sum of money of

another.

The par of exchange depends on the weight and fineness of the

coins, which are known either from the Mint regulations of the differ-

ent countries, or by direct assay. If the metal from which the par is

Calculated be not a standard of value in both countries, its market vahie

in that country in which it is not a standard must be taken into account.

Thus, in the United Kingdom gold is the only standard of value.

183. In order to facilitate mercantile transactionr between persons

residing at a distance from each other, payments are usually made by

Promissory Notes, Drafts or Bills of Exchange, The holder of either

of these Bills being entitled to obtain its value in gold from the party

on whom it is drawn.

A Promissory Note is a written engagement to pay a sum of money

after the expiration of a certain time.

FORM OF PROMISSORY NOTE.

/fc Me cic^4 €>/tJ?fi^€ii ^/Jiivonj WaatcUa, ^ dm\

c/^miee deineHea ana ^j^yjT^ ^^o^iud <i^^ '^<m^ e/\
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FORM OP DRAFT.

<"xt c/alfe //e aamt

^avnanfza

FORM OF BILL OP EXCHANGE.

^5^ «^-/ ^^ ^^// y^^ ^ 5^^y >'

^- (^S^eecUanc/ Wli^</ ^/, ,^ ^^, ^,^

«i^/ /^«4y/.«^«^ Sfh44„^,^,,/^ ^i^^__^^
//ace ^/^.^, ^^ ^, ^^c«//,u/a «^« 4. «^ «^^«^

H ...-4
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Note 1. Tliree Bills of Exchange, constituting a set, called First
Second and Thh-d of Exchange are usually made for the same amo nt
and sent off by different conveyance?, to provide against delay, if the
first, should miocany

: only one of course is paid, the others being
cancelled.

®

Note 2. The party who signs either of the above forms is called the
maker or drawrr of the bill ; the party on whom drawn, is called the
drawee^ and after accepting it, the acceptor.

The usual way of accepting a bill is for the drawee to write his name
across the face or back of the bill ; the meaning of which is, that he
undertaken to pay the bill when it becomes due. The party who buys
a bill, is called the buyer or remitter; the party who has possession of
it the holder, and the party to whom the money is to be paid, the payee.

If the holder or payee of a bill wishes to dispose of it either by
gelling or transfering it to another party, ho writes his name on the
back of it, I e. he endorses it, and is then called the endorser.

If a bill is not paid, or refused to be p.dd, it is protested; protesting
a bill consists in a party called a Mtary PuMic notifying the maker,
endorser, &c., of the non-payment, or non-acceptance of the bill.

Note 3. By an Act of the Parliament of the United Canadas, passed
in 185-, the dollar was declared to be in value, one-fourth of the
pound currency. The pound currency to be of the weight of 101-;J21
grains Troy and of the standard fineness of the gold coinage of the
United Kingdom.

From the above it follows, that the legal value of the sovereign or
pound sterling = $486|, which also is its intrinsic value.

But by an Act passed many years ago, the sovereign was declared
to be only equal in value to $4-444, or £9 (sterling) = $40 ; w?d this is

tlie value which almost inv.iriably is qaoted in mercantile transac-
tions: the premium on this depreciated value of the sovereign which
will make it equal to its intrinsic value is 9} per cent.

Ex. 1. A merchant in Toronto has to remit to one in London £735
sterling; how many dollars will he have to give for the bill of ex-
change

;
exchange at 109 per cent., commission \ per cent. ?

By old 3tatute £9 = $40
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t^ sovereign or

EXCHAI^^GK.

rate of exchange to the bujer is 109+|.=109^
;

*9 100

.-. £735 = $11 . 735
lu

= $3577.

Therefore the Toronto merohflnf- win >,-, ^

of Exchange.
^^^clmnt will have to paj $3577 for the BiH

whe!%94 mi'Z T'" '' "'''°^^ '^*"^^^ ^^"^- -<i I^-bon

= 1000 rees.)
' ''" ''' ^^^^^^^^ ^"^ ^1^«' ''^' ^d. ? (1 ^ilree

then 594 znils 480 rees
: 1 niil. ;: £i58. 16. M. : eonrse of exch •

or 594-48 mils. : 1 mil. :; 33121r7.
'

whence course of exch. = 64-124 d

%t r^^.- z?xr ''-' "• '' ^'^'^ --' -"'^ "»

between the first and last of a giveTn^ ,w of
', "^ Abbixk.tio.v,

of Eiohange between the fir»f ,nT ,

«f P'aoes, «hcre the course

tl.ose placf, i, inoTn Itt ealled'sr • T""' ""^ '"'"'• ^<^- "'

as three or more places are coneelr"^ "
''""™™'' ""-"-"--

wnw^io^:r:T o^T:^t?::^^rr^^^^^^

re,nit directly through the Bank o & i«h I^.'a
""

' '^ '^"" '"

on Paris being at 2 per cent <'!.! ? .
America, exchange

change on Pari being a 3 per ent ll^ ''
""V'

"""^ ^o*' '=^-

mte .f exchange between PaHs and T^ T'-^ ^' ^"^ "^ '''""'<'".

.ween London'and clada in^a^ on • r"*^ "• '!"'' "-"^ ^'"" ^-
beiag i per cent.

^ ^*' """""'ssion either way

Value of franc =19.7 centa
2^ per cent, discount =4.9
•• exchange value offranc = 19.21 'cents
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bill of exchange costs
15100

100
X 19-21

= $979.71

U. S. value of franc

4 per cent premium
•
'. exch. value of franc

= 18.6 cents,

= -744;

- 19.Jt44 cents

;

.5100
=* I -TTHT X 19-344• *. bill of exch. costs

" 100

= 1 986.544.

British value of franc = 9.7odJ.

;

.*. 5100 francs = £207-1876,
exchange between London and Canada, together with coramisslon, la
at 108 per cent.

;
therefore value of £207'1875 stg. is $994.50 Canadian

currency.

Hence it is cheaper to remit by the Bank of British North America.
El .. £l English being = 25- i francs, 3-76 francs bemg = 105

kreutzers, 60 kreutzers being = 1 florin ; find in English money the
value of 1143 florins.

1148 florins = (1143 x 60) kreutzers,

3-75>
= 1143x60

= £(1143 X 60

= £96. 8«. ^d.

105;

3-75

francs,

1 \

105 25-4;

\^ALUE OF Foreign Corns.

U.S. '

Sovereign 14.84
<^"ii»ea 6.00
Crown, English 1.06
Shilling piece 23
Franc, France and Belgium 186

" (franc - 100 centunes)

Florin, or Gulden, Holland 40
Florin, Austria and Augsburg. . .486
Florin of S. Germany blates. . . ,40
Ducat, Austria (gold)

Intrinsic.

. $4.86

. 5.11

. 1.21*6

. •243

. -197

. .413

. .486

.417

2.286
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Rix-dollai'br Thaler, Prussia.. |o.69
Intrinsic,

(thaler = 80 silber eioschen = Sfin J' '111''. ^^•''-^

vr n rx
gioschen = 860 pfennings)

Maro Banco, Hamburgh 35
^ ^

Specie-dollar, Denmark i|o5
liigsbank- dollar <* go
Specie-dollar, Norway

i qq
Milree (1000 rees), Portugal .... 1.12

Brazil 54
Real de Vellon, Spain 05
Real de Plata, »< '-.q

Pillar-doUar, " ^ " j'

Ruble, Russia (silver). ........ "75
" ^-^^

Imperial, " (gold) ^^S

Doubloon, Mexico (gold) 15 fin
'^'^'^^

Dollar, « /"•'-- 15.74.

Dollar, "

Lira, Sardinia

Eagle, U. S. America (gold)
Dollar, " it

*80

1.105

.552

1.105

1.085

.53

.05

.183

or

(silver),

(gold).

1.00

1;00

.186

10.00

1.00

16.74

1.07

.986

.197

10.00

1.00

ofthe els tted riatt/,?T'r?. """^ ^- « ^ives the value

column giv sl;t"i ;i e y.r''"T """"'"'"'
'

"•« "^-"l

Martin and Trttbner was made l^ If f I
valuable work by

fineness of each coin and Britr f I f'""""^ tbe^^oei^u and

st«r,lng,itsave4 IrttpSperrn'r '"™^ "'^" "' "' ''

The\ife;?„;r:i;itrE*^r^™T"^ "'''"'-'" »<'Q-^--
is equal to te • ffil

*w .^"«'^'""' '" *« «""«"<'y of No™ Scotia,

coin!
' ™' *""°' '" P-'oportion to their Talue of the gM

In Prince Kdward Iland Hi/. p,!«.v
Wand currency, sUver clt'in prop!"„

"™""^ *^'"" "" *"""«"

-er coins inr'rti'o^:.^^XSelSr"' ^^ *'-^'

^"»e M legal tender for $9.85, and aliquot pnrt.

Ail*. .iiiii6ri(;^jj
I

in proportion.
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'I

*i

MONEY. .
^

(English.)

1860 sovereigns are coined from 40 pounds Troy standard gold
which is 1^ fine ; therefore it follows that

'

Weight of a sovereign = 123-27447 grains,

Weight of pure gold = 11300159 "

A Pound Troy of standard silver, which is U Sue, is coined into
66 shillings; therefore

Weight of a shilling = 87-27273 grains
Weight of pure silver = 80-72727 "

Note. Mint value of an ounce standard silver is 6«. 6d.. but usual
market price is 5«. 2d.

(Fbknoh.)

The fineness of gold and silver coins in France is the same, viz. -\
The mode of expressing the fineness of the coinage adopted by French
assayers, is to state the number of parts of the pure metal which are con-
tained m 1000 parts, and to say that the metal is so many mlllUmea fine.

One kilogramme of standard gold is coined into 3100 franco

silver 200
(( u u n

(t

(United States.)

By the Act of 1852 the weight of the Eagle was ordered to be 258
grains y% fine

;

.-. Weiglit of the Eagle = 258 grains
Weight of pure gold = 232.2 "

The fineness of the silver coins is the same as that of the g:>ld
The silver dollar coined 1857 is 412.5 grains in weight.

(Canadian.)

By an Act of Parliament of the United Oanadas, the pound currency
was ordered to be 101-321 grains in weight, of gold of the standard
fineness prescribed by law for the gold coins of the United Kingdom
on the first day of August, 1854.

"

By law the dollar is defined to be one-fourth of the pound. The
gold rasrle of the United S^a<''>«» /^/-w;n«,i «:., losn •_ i. _i . i

ton aollars.



EXCHANGE. 235

Ex. LIX.

fii9 ^u\
^ "T^""*

'°
'^7^°*^ ^^' *^ ^^°^^* *« ««« ^ Berlin (Prussia)

612 thalers; ho^. many dollars will he have to give in order to paythe amount, commission i per cent., exchange at par ?
^ ^

(2) Convert 4760 milrees, 280 rees into English money at 64^ a

,!,« i*- »? r,,-^"'
°^"" ^- ®- '^^S'""^ '» 1834, it was enacted that

th^i^l^l \™,f* °^"'' ^- ^- •^'"'«™^' 1837, it was ordered that

ilverta"S ?'', t''t
^''''"" "' ^"™^' " «- Calculate tl^

silver par, British standard silver being 6». l^d. per oz
(6) By an Act of the V. S. Congress, 1853, it was enacted that inthoccnageof half^olar.,, quarter-dcllars, &c., the half-dollar Ihonldwe,gh 192 grains of sUver, ,», flne. Oalcnlate the par„t 5.. 1|^. per oz

l.nn? 1;r't"*
'\^''"'1°"'^ i-'i-'bted to one at St. Petersburg

5 000 rubles: the e«hange between St. Petersburg and England.s60<^. per ruble, between St. Petersburg and Amsterdam 9l7perruble and between Amsterdam and London 36,. 3<?. per £. sterling

whefll?"'
'™ '" f^''''' """"'^ ""'** •>« «'™° for 600 francs,when 25 6 francs ,s exchanged for £1 J What is the arbitrated pricebetween London and Paris, when 3 francs = 480 rees, 400 rees - 3^Flemish, and 83/.. Flemish = £1 ?

' " *•

oudnlt^'T!" ^'""^°" °"'' *'"'"'''• '° St.PetersbDrgadebtof400 rubles, which must be remitted through Paris. He pays therequisite sum to his broker, at a time when' the exchangt between

ttZTf ;
'^ '' f'-™f-^l.-1 between Paris' nd St.;"

ntesof exchange are 24 francs for £1, and 8 franca for 2 ruble..
.. uui, uoes the uroiier gain or lose by the transaction ?

(10) A gentleman has £3000 in the 8 per cents at 97* : he wishes
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to sell and invest the proceeds in Canada Dominion stock at 106
yielding 7 per cent, dividends annually. Find the alteration in his in'
come, exchange between the United Kingdom and Canada being at 8'
per cent premium, commission of ^ per cent, being allowed on each
transaction.

SECTION VI,

SQUARE ROOT.

186. The Square of a given number is the product of that number
multiplied by itself. Thus 86 is the square of 6.

The square of a number is frequently denoted by placing the figure 2
above tlie number, a little to the right Thus 6^ denotes the square
of6, so that 6^ = 36.

^

187. The Square Root of a given number is a number, which
when multiplied by itself, will produce the given number.

The square root of a number is sometimes denoted by placing the
sign V before the number, or by placing the fraction J above the
number, a little to the right. Thus V36 or (36)i denotes the square
root of 86 ; so that ^36 or (36)J = 6.

188. The number of figures in the Square Root of any number
may readily be known from the following considerations

:

The square root of l ia i

100 is 10

10000 is 100

1000000 is 1000

&c. is &c. '

Hence it follows that the square root of any number between 1
and 100 must lie between 1 and 10, that is, will have one figure in its
integral part

;
of any number between 100 and 10000, must lie between

10 and 100, that is, will have two figures in its integral part • of any
number between 10000 and 1000000, must lie between 100 and 1000
that is, must have three figures in its mtegral part ; and so on!
,. ucrerore, ii a pumt be placed over the units' place of the number,
and thence over every second figure to the left of that place, the points
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will shew the nnmber of figares in the integral part ot the root Tho.

Again the square root of -oi la -i

•0001 is -01

•000001 is -001

•00000001 is -0001

&c. 4o.

rrtrff r.™ ,

'"""^* *"" '" """•>''' ^ aaxinga cypher tn «' r .,'
"'""""'^

'

"""^ "'»° 'f P°i"'« ho placed over everysecoud figure to the right, beginning a, before from the unite- ZIoTwhole number^ the number of eueh points will show the numrer of(lecimal places in the root.
numoer ot

189. Mule/or extracting the Square Soot ofa nnmber.
PI .ce a point or dot over the units' place of the given nnmber • and.benco over every second figure to the left of that place ; and then';lo

cmals annexing a cypher when the number of decimal figures is odd-

tt' T", ' t'"
'"'°"'^^'"'° PO™-''- Tiennmb of pott^over the whole numbers and decimals respectively will shew the nZ

pfnd ;.
°™^'" """' •"^•"""'^ ^^'P-''-'^ '» ">« squl r^ot

period at t. iT^V "•"°'!^' j""^ '1"^™ '» <"""«'°-i ™ «'« first

nroraitLrtr-^nfX^^^^^^^

tl,„ n'^f^!^*
""""''*' """ ''''™«'^ °™'""e «'« '"'t flgnre, by twice

a'ar tt s: r-i:r^
"'''""^^' -^ -"- *» --^ '» ''-»'

la/obLlT.If/'KfT'.'^ "
'°" '""'''"' ''^ '»>» P"^ of fte root

lv:!!:':l!.°'.!°'.'!r.«'''
product from the number f„r„.ed. as

TP*i.
"""""-"'"' ^v "'- "^"J' reujaiuuer and second period.

repel*!" ""^ ''"'^' *° '"' '•™"«'" "'o™' «« operation must b<,
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Ex. 1. Find the square root of 1869.

1369 (87

9

^7 469

469

After pointing, according to the Rale, we take the first period, or 13,
and find the greatest number whose square is contained in it. Since
the square of 8 is 9, and that of 4 is 16, it is clear that 8 is the greatest
number whoso square is contained in 18

; therefore place 8 in the form
of a quotient to the right of the given number. Square this number,
and put down the square under the 13 ; subtract it from the 18, and to
the remainder 4 aflSx the next period ' hus forming the number 409.
Take 2 X 8, or 6, for a divisor ; divide the 469, omitting the last figure
that IS, divide the 46 by the 6, and we obtain 7. Annex the 7 to the
3 before obtained aild to the divisor 6 ; then multiplying the 67 by
the 7 we obtain 46D, which being subtracted from the 469 before
formed, leaves no remainder ; therefore 37 is the square root of 1369.

Reason for the above process
,

Since (37)2=1369, and therefore 37 is the square root of 1369; we
liave to investigate the proper Rule by which the 37, or 30+7, may be
obtained from the 1309.

Now 1369=900+469=900+49+420

=(30)2+72+2x30x7

=(30)2+2x30x7+72

where we see that the 1369 is separated into parts in which the 30 and
the 7, together constituting the square root, or 87, are made distinctly
apparent. Treating then the number 1369 in the following form, viz.

(30)2 + 2x30x7+72

vo observe that the square root of the first part, or of (30)2 is 80 ; which
is one part of the required root. Subtract the square of the 30 from the
whole quantity(30)2+2x30x7+72, and we have 2x30x7+72 remaining.
Multiply the 30 before obtained by 2, and we see that the product ts
contained 7 times la tlie first part of the remainder, or in 2 x 30 x 7 ; and
adding the 7 to the 2x30. thus making 2x.qn4-7 nr r*t fT.?« lUf^.
quantity IS contained 7 times exactly in the remaining 2x30x7+7 or
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469 i 80 that by this division we shnll <«,•„ »i,. » xi
of the -cot. If we had found TatTbe afso. r \?' T'^"^''

""'
by tl>e 7, had produced a larger n„mh„.?, °'.f'

'"'"' """'^"'^"1

have been tooLge, and teSd h"eUt t vV*'' n"
' "•""'

as 6, in its place.
^^ *^^ * smaller number,

The process wiU be shewn as follows

;

(30)3+2x80x7+7^(30+7

(30)3

2x80+7 2x80x7+73

2x30x7+73

This operation is clearly equivalent to the foUowing

:

900 + 420 + 49 (30 + 7
900

60+7 420 + 49

420 + 49

This again is equivalent to the following:

1369 (37

which is the mode of operation pointed out in the Rule.

«M!rhai.rso~Ltibr ""~ -» -«

^IreS^'obUtif oS;ttl t^T" r ""^ "' '-^ -'
flr.t obtained from it by the Eule .n fZ iZ""' ^f""""

""^ '''""'"''

large. It will be readfly fo„„7 „"
^te

'

f^' ^'V?'""^^ ^ '»<>

case or not, for when, accord g Z Z Eule 'A " ""'' '' '"•

quotient to the trial divisor andm,!fhVr w^ ',-
'"*™ ^nexed the

h that quotient, the resu"«„:'l?!"f..'^^^'™.- ^ '* t^en stands

number from Avhich it nn„i.f \ 7

''""", ''^'""''^ ^^^ ^« greater than the
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Ex. 2. Find the square root of 71690612850G25.

7ji690512350U25 (8467025

{2x8=16}

{2x84=168}

{2x846=1692;

64

164

1680

16927

769

656

11805

10116

118912

118489

( (2 X 8467= 1 6934) i 1 093402

K2x 84670 = 109340) S

4233506

8386804

16934045 84670225

84670225

.*. 8467025 is the rea«ired eqiiare root.

190. As the decimal notation is only an extension or continuance of
the ordinary integral notation, and quite in agreemeni; with It, the reason
given for the process in -whole numbers will apply also to decimals.

191. To extract the square root of a vulgar fraction, if the nume-
rator and denominator of the fraction be perfect squares, we may find

the square root of each separately, and the answer will thus be ob-
tained as a vulgar fraction ; if not, we can first i educe the fraction to

a decunal, or to a whole number and decunal, and then find the root
of the resulting number. The answer will thus be obtained either as

a decimal, or as a whole number and decimal, according to the case.

Also a mixed number may be reduced to an improper iraction, and its

root extracted in the same way.

Ex. 8. Extract the square root of 53111*8116.

63111-8il6 (230'46
4

43 131

129

4604

46086

21181

18416

276516
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Ex. 4. find the square root of 4.

This may be done by first reducing f to a decimal, and then by extra^tmg the square root of the decimal, thus 4=-7l4286..:

•714286 (-845...

64

il

164 742

656

1685 8685

8425

200

or thus.

85-OOOOOb (5-916

V35

109

95

1000

98!

1181 1900

1181

11826 71900

70956

944

therefore /^ _ 6-916
= •845.

Ex. LX.

Knd the square roots of

(1) 289; 676; 1444; 4096. (2) 6661- 21025- 17qn^rt
(3) 98596

;
37249

;
11664. [J, 99800ir978i2r8^

(5) 29506624 ; 14356521 ; 5345344.
(6) 236144689

; 282429536481 ; 282475249
(7) 295066240000 ; 4160580062500.

(8) 167-9616
;
28-8369

; 57648-01. (9) -3486784401 - 89-15380320
(10) -042849; -00139876; -00203401. (11) 5774409 • S-Cof*

(12) 1208»«-68879026
; 240398-012416.'
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(13) 16; I'O; -16; '016.

(15) -0004; -00081; 879-864.

(17)1; tV; H\
.H
H'

(14) 285-6; '1; -01
; 5 ; -5.

(16) 20i; 158J; J; |f^|.

08) t^; IrVir; 28-1; 42;

to four places of decimals in each case where the root does not ter-

miaate.

CUBE ROOT.

192. The Cube of a given number is the product which arises

from multiplying that number by itself, and then multiplying the re-

sult again by the same number. Thus 6 x 6 x 6 or 216 is the cube of 6.

The cube of a number is frequently denoted by plicing the figure 3

above the number, a little to the right. Thus 6^ denotes the cube of 6

80 that 63 = 6x6x6 or 216.

193. The CuBB Root of a given number is a number, which, when
multiplied into itself, and the result again multiplied by it, will produce
the given number. Thus 6 is the cube root of 216; for 6x6x6 is = 216.

The cube root of a number is sometimes denoted by placing the sign

V before the number, or placing the fraction ^ above the number, a
little to thu right. Thus ^21 6 or (216)i denotes the cube root of 216

;

BO that V216 or (216)1 = 6.

194. The number of figures in *he Cube Root of any number may
readily be known from the following considerations : •

The cube root of 1 is 1

1000 is 10

1000000 is 100

1000000000 is JOOO
&c. is &o.

Hence it follows that the cube root of. any number between 1 and
1000 must lie between 1 and 10, that is, will have one figure in its

integral part; of any number between 1000 and 1000000, must lie

between 10 and 100, that is, will have two figures in its integral part;

of any number between 1000000 and 1000000000, must lie between 100

and 1000, that is, must have three figures in its integral part ; and

80 on. Wherefore, if a point be placed over the units' place of the

number, and thence over every third figure to the left of that place, the

points will shew the number of figures in the integral part of the root.
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5; -5.

mi
H; 42;

[>e8 not ter

Imt of 108999 of t«o flgnres
; that of 134198999 of thre, figure,; „d

Again, since the cube root of '001 {, .j

the cube root of 000001 is -01

the cube root of '000000001, is -001,
*°-

is Ac.

'

196. JluU for extracting m CvM Root ofa numier.
r ace a point or dot over tim units' place of the given numbernd thence over every thiM figure to the left of tha Ice "a^d

FiDd the greatest number whose cube is contained in ih. « .

the root M^lnT .f T "" """**« ''5""« "^ ""> '««' fig-re in

more Derind, fn K^k rrT' "*"" "'^ ®^^""" period. Jf there bemore periods to be brought down the operation must be repeated.
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.
, < -I

Ex. 1. Find the cube root of 15625.

16625 (2Qff

a»=8

8x22 = 12

8 X (20)3 =8x400 =1200

8 x20x5 = 800

5»= 25^

1525

multiply by 6

7625

7626

7625

After pointing according to the Rule we take the first fpriod, or 15,

and find the greatest number wliose caoe is contained in if. Since the

cube of2 is 8, and that of 3 is 37, it is clear that 2 is the greatest number
whose cube is contained in 15 ; therefore place 2 in the form of a

quotient to the right of the given number.

Cube 2, and put down its cube, viz. 8, under the 15 ; sobtract it

from the 15, and to the remainder 7 aflfix the next period 626, tliu8

forming the number 7626. Take 8 x23, or 12, for a divisor ; divide 76

by 12, 12 is contained 6 times in 76 ; but when the other terms of tho

divisor are brought down, 6 would be found too great, therefore take 5.

Annex the 5 to the 2 before obtained ; and calculate the value of

8
X (20)2 +3x20x5 +53, which is 1525 ; multiplying 1525 by 5 we obtiiin

7625, which being subtracted from 7625 before formed lefves no re-

mainder,

therefore 25 is the cube root required.
I-

Heasonfor the above process.

Since (25)3=15625, and therefore 25 i^the cube root of 15625 ; we
have to investigate the proper Rule by which the 25, or 20+5, may be

obtained from 15625.

Now 15625=8000+7500+125

=8000 + 6000 + 1500 + 125

=(20)3+3v<(20)2x5+8x20 ^"+53^

waere we see that the 15025 ia separuLeU it to parts iu which the 20 and

the 5. together constituting the cube root or 25, are made distinctly
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apparent. ^<^ating then the number 15625 in the folJowin«W •

^sl^Z'X^^^^^^ iB20; Which
whole quantity, and we Z; 3'"!^f^"'' ^' *'^ ^« ^^"^ ^^^

Multiply the square oflhe 20 bef '^^^^^^^^^
---ing.

the product is contained 6 times 17^^ ^^' ^""^ ^" ''^ '^'^

in 3;(20)^ x5; and addin^VZesTh ^r^^^^^^^
7^^-' or

root+the square of the last term of fh! ! 1 ^'^'^ *^""« ^^ the

^20x5.5^ we see that th s arr^a^^^^^^^^^
^"

"J'^"^ ''^''^'^'
actly in the remainder B.(20yZ^^^^^ ' ""^'^ ^-
siooweshall obtain the 5, i^JrJl^^^;!;;:;^^^^ *^^« ^^vi-

Ihe process will be shown as follows

:

|0)«+3x(20).x5+8x(20)x5«-.53(2o.6

divisor=3xf20)2

3x(?0)2x5+3x20x53+68

I ll(20)^J^3 X 20 X 53 +68

8x(20)^ ~°'

.-. {3x(20)2+3x20x6+53}x5=

This operation is clearly equival^^^T^H^r:
8000 + 6000 + 15C0+125 r20+5
8000

3 x (20)2=1200, and
f^»»

0=5
6000+1500 + 126

6000+1500+125(1200+300+25) x6=

This again is equivalent to the follow^..

15626 (26

8

7625
3x23=3x1=12, and 1«=6
8 X (20)2 =1200

= 300

= 25

152d

6

7625

8x20x6

+52

7625
^tich is the mode of operation pointed out in the Rule
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Note 1. Th,e reasoning will be better understood wlieu the student

has made some progress in Algebra.

!N"oTE 2. The divisor which is obtained according to the Rule given

in (Art. 195) is sometimes called a trial divisor, because the number

from the division may be too large, as was the case in the above Ex-

ample, in which case we most try a smaller number. We shall readily

ascertain whether the number obtained from the division is too large

or not, because if it be too large, the quantity which we ought to

subtract from the number formed by a remainder and a period will

turn out in that case to be larger than that number, which of course

it ought not to be, and so we must try a smaller number.

Note 8. If at any point of the operation, the number to be divided

by the trial divisor be less than it ; we affix a cypher to the root, two

cyphers to the trial divisor, bring down the next period, and proceed

according to the Eule.

Ex.8. Find the cube root of 223648543.

223648543 (607

6=»=216

trial divisor=3x 63 =108

trial divisor=3x (60)2 =10800

3 X (600)2=1080000

3x000x7= 12600

72= 49

1092649

r

7648543

'<^648 76 is not divisible by 108;

7648543 bring down the next period

and affix to the root;

ilm goes 7 times, and 7

seems likely to be the figure

required; since 7^ =343, and

^ 3 is tiie final figure in the

7648543 remainder.

Therefore 607 is the cube root required.

196. As the decimal notation is only an extension or continuance

of the ordinary integral notation, and quite in agreement with it, the

reason given for the process in whole numbers, will apply also to

decimals.

197. To extract the cube root of a vulgar fraction, if the numerator

and denominator of the fraction be perfect cubes we may find the cube

root of each separately ; and the answer will thus be obtained as a
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E^. i. Find tbe cube root of -000007 to three places of decin-ala
•000007000 (-019

1

3x10x9 =270
92- 81

661

9

6859

Ex.
5. Find the cube root of l^o three places of decimal

|=-565656655...

•566«58656 (-822
83=612

3^(80)^ =19200
'^'"''' ^^

8x80x2 = 480
22= 4

19684

2

39368

3 X (82)2=20172
3x(820)3 =2017200
3x820x2 = 4920

2^ =
_ 4
2022124

2

4044248

39368

4187565

4044248

143307
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198. Higher roots than - square and cube can sometimes be
extracted by means of the Rules for square and cube root ; thus the 4th
root is found by taking the square root of the square root ; the 6th root
by taking the square root of the cube root, ai?d so on.

Ex. LXI.

Find the cube roots of

(1) 1723; SST^; 29791. (2) 54872; 110592; 800763.

(3) 681472; 804357; 941192. (4) 2406104; 69426531; 8865427.

(5) 251239591 ; 28372625 ; 48228544.

(6) 17173512; 259694072; 926859375.

(7) 27054036008; 219365327791.

(8) -889017; 32*461759; 95443-993; -000912673;

•001966624; -000024389.

(9) 3, -3, -03. -- ^ 2^^

(11) 405^; ^; 3-00415.

<^^>27' 6-86'^'^-

(12) -0001 ; 1?^^,
16384

to three places of decimals, in those cases where the root does not

terminate.

(13) Find the cube root of 233*744896, and also the cube root of the

last-mentioned number multiplied by -008.

C14) The cost of a cubic mass of metal is £10481. Is. 4i. at 10«. Bd.

a cubic inch. What are the dimensions of the mass ?

(15) A cubical block of stone contains 50653 solid feet ; what is the

area of its side ?

(16) A cube contains 56 solid feet, 568 solid inches ; find its edge.

SCALES OF NOTATION.

' 199. From what has been said (Art. 6), it appears that numbers

in the common or decimal system of notation increase in a uniform

manner from right to lefit by a ten-fold ratio. The number 10, there-

fore is called the radix or base of the scale. It is plain that in any

system of Notation, we must have as many different characters as

there are units in the radix of the scale.
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10 and U, we might use the ch^i,rl^_!^''
" "^" """' ^^' ^"^

8, 9, 10, 11, or 12, ,8 the radix, the Sinaby Ts^T^J.' ' ' *' ^'

ir.i>.^A.r, and i^'ro^y s^f.^ '

'^°'^'*'^' ^^*^^'

given Scale as in the commr S ^77" "" """"'«" '» ""y
taken that insteud ofusinnoL .

Arith..etio, care being

<lena>y scale, we nse thTf^ k
'^ "''""'• "^ '° ""^ """""on or

...epa.ic„ia;sciT„vtrchr::;:ti^--^ '''"" '--"^

,ootienTh"r:adi:;Tc„:rrth'rr- ''""^' ="^'^^ «»'" "->
finally write the remainder ~;d„,^^^^^

°^ lo«8 «s possible

:

.3 the nu„,ber expressed in .he^std ^e! "' °'*'"'*''

-Snd prttzttrfXrsi"'''""^ -^^ *" '"« '^-^^^

Proceeding by the Enle given above.

12

12

12

13

43046

8587-2

2^8—11 or f

34-10 or T

Therefore the number is 20t»2.
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Proof 10

10

10

10

20r«2

25r8-6

2€r-4

87-0

4-3

20r«2 is in the scale whose radix

is 12; .-.20=2x12+0 = 24, and 10 in 24

goes 2 and 4 over ; then 4t=4x12+10

=58, and 10 in 58 goes 5 times and

8 over ; then 8f = 8 x 12 +1 1 = 107,

.•.(20t*2)i2=(43046)io, and 10 in 107 goes r and 7 over ; then

72 = 7x12+2 = 86, and 10 in 86 goes 8 times and 6 over, and so on.

Note. The operation of transforming a number from any scale to

the denary, or common scale can be more readily done as follows.

Take the number in the last example, 20r€2.

20t«2

12

24 =2x12+0
. 12

298 =.2x122+0x12+10

12

3587 =2xl2»+0xl2«*10xl2+ll

12

43046 =2xl2*+0xl2'+10xl22+ll >cl2+2;

which is the same result as was obtained above by a different method.

Ex. 2. Transform the number 5056 from the septenary to tho

quaternary scale

The division must be performed in the septenary scale.

4

4

4

4

4

4

5056

1165-0

214-3

36-1

6-3

J-2
0-1

.*. number required = 123130

;

and since 128130

= 1.4s+2.4* + 3.4« +1.43+3.4+0 = 1024+512+192 + 16+12 = (l75C)io;

.*. from Ex. 1, we see that the result is correct.
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formed from the denary to the quaternary thus,

.-. number in quaternary scale as before = 128180.
Ex. 8. Extract the square root of 25400644 in the senary scale.

25400644 (4112

24

1221

12222

Ex. LXII.

(1) Add together 1446, 22601, 66432 87 677 nn^ a ,•« *»,^ *
narv nnrl nla,» in fi.« ,

'
**'»"'*> *^d 6 m th« octe-nary, and also m the nouary scale ; the first three numbers in the

2S::l:i
""•' ""^

"-r
'^-^ --•>- ^ »"« -^X:-^

(2) Subtract lr864 from rr348 in th« nndenarv, and aJso in tl,.duodenar, sea . ;
and 5064S from 612,0 in the septet™1^ " ""

(3) Multiply together 85 and 61 ; 2064 and 312 ; 67264 and 678 in

0641 n the septenary
; and 801 ;a and 322 in the qna, -nary.

.JK^r't}}?'''"". "^ ««« - the septenary scale; 29r96B80 h,-.
,
.uu ;,u«oosia Dy by rri in the duodenary; 201002 by 18 in tl.«quaternary

;
and 24510602 ^y 4381 in th. senary!
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(5) Extract the square root of 12044424 In the senary scalo;

82*75721 in the duodenary ; atSd 47610370 in the nonary.

(6) Express 1828 in the septenary scale; 7631 in the binary;

29 and 49 in the octenary ; 1000 in the undenary ; 1000000 in the

senary; 80198 in the duodenary,

(7) Express (62r*),3 and (1634)o in the common system; (84623),

in the duodenary
; (654321) ^ a in the septenary.

(8) Transform 23784 and 587 from the nonary to the duodenary

Bcala; 4321 from the quinary to the septenary; and 2304 from tho

quinary to the undenary scale ; and prove the truth of each result.

(9) Transform (8978)^^ and (3256)y to the duodenary scale, and

find their product..

202. A proper fraction is converted from one scale into another hy

the following rule

:

Bulk. Multiply the numerator of the fraction by the radix of the

given scale, and divide by the denominator ; repeat the same operation

as often as necessary ; tbe result is the given fraction ansformed ioto

the required scale.

17
Ex. 1. Express 8 j^ in the septenary scale, and prove the truth of

the result

By the Kule,
^-~-=^-f ;

8,„=(11)7;

7x3
=^' •••©.o=W.;

.•. number required=ll*23.

Proof. ll7=(lx7+l)io=8io,

2 8

c-)'=(l4).,=(3..=©..'

.•.(ll-23),= (8i^);^

Ex. 2. Convert 26*5 into the quaternary scale, and prove the result

(26), ^=(122)^; -5=^; proceeding by rule, ^=2,
or thus, '5 X 4=2'0

;

.-. (26-5),„ =(122-2)4.

Proof. (122*2)4=1 X 43+2 x4 + 2 +f=l6+8+2+ -5=(26-5)io.
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Ex. 8. Convert 823010*221 19 ft.««> .i,

ecale.
^^^^^ from the qoaieruary to the octenary

8

8

8

8

Work in quaternary scale

828010 *

„„,
~r- -22112

13J20-4 Q

^ii-O "?02800

0-7 112000—~?
.« . ,

8-00000
required number is 7804-618.

l^OTE. The number miffht h^v. k
«caJe, and thence into the octenary

'^^"^^o^med into the denary

Ex.4. Convert (466-1 6^ tr. *\ 4.

the result.
''^^^ '^ *^^ *^^^ary scale, and prove tlje truth

'^ork in duodenary scale.

466

15t--0

7-3

1 -1

0-2

. number required is 212210010l\

Work in ternary scale.

212210 rp. ^ .liie value of .01
12^-6

J

n-5
U-4

•16

_8
0-46

3

1-16

8

0-46

8

1-16

and

=
22, (Art. 184)

(22j8= (-87,„

proceeding bv Rnin 1^x1 ^ ^ 12 x 1 I
.'« number above found in f« ® ^^' 2 "~^'vetound ,n U.n.rj sc.Ie=466-16 in duodonar, ««,,.
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Note. Since 1 ft.=12 in. or 12'
; 1 in.=12", 1"=12"', Ac,, the

Duodecimal Scale is often applied to examples involving the calculatioa
of areas of surfaces and contents of solids.

Ex. 6. Required the area of a room 17 ft. 8 in. long, and 18 ft. 10 in.

broad.
ft. ft

17ft. 8 in. =(16-8)
1 a, and 18ft. 10in.=(llT)ia

16-8

11-r

1246

168

153

l7r-76

Bq. ft. sq. ft. .

(I7r-r6) , ,= (238)„ + ^^ + jl^j
sq. ft.

= (288+^) sq.ft.

=238 sq. ft. 90 sq. in.

Ex. 6. Find the product of 6 yds. 2 ft. 2 in. 8 pts. and 5 yds. 1 1 in.

7pts.

6 yds. 2 ft. 2 in. 3 pt8.=17 ft. 2 in. 3 pt8.=(15-23), ^ ft.

5yds. 11 in. 7pts.=15ft. llin. 7pts.=(13-€7)ia ft.

15-23

13-e7

T039

13909

4869

1523

lrr-4r09=(274),o sq. ft-+ (^+ i^-*-i^j sq. i^

=274 sq.ft. +4 superficial primes+10 superficial seconds+ 9 super'

ficial fourths.
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it. ^:.-i it:rjfrfl^irie^r~' ''^ ^-^^ -^^ -•

14ft. 7in.=(i3-7)j,ft.

12-7) lr9-53 (16-9

127

825

788

a6-9),,=(i8+ JV)^„=,l8ffc.9in.

yds. 1 1 in.

aft.

aft.

3+9 super'

Ex. LXIII.

3. Transform 345'6273 7804-Kiq ot,/1 10 ,««f^ /.

tbe ternary, and to the quall'a"!" '
*"' '""" '"^ '^'^""^ »"

valat oSrS"'''** '^ '"'' " ^-ot^-^T scale; and find the

APPLICATION OP AEITHMETIO TO aiOMETRT

204. ^ Geometrical Line has length only,

points.
"'"'" ""'"^ ''' '""' "'"*'^*" "®^ evenlybetween its extreme



ARITHMETIC.

206. Other lines thxai straight lines are called odbvkd or orooked
LINES.

I

If the points A and B; (7, J?,

andD be joined, as in the fig'. AB^ ^ q>
CED : the lines AB and CED are / \,

jj
OURTKD or OROOKKD LINES.

207. A line, or linear content, is measured Arithmetically by the
number of times, or parts of a time, it contains a certain fixed line
which has been fixed upon as the unit of length or measurement!
Thus, if we take one foot as the unit of measurement, and call it 1

a line of 8 yds., or 9 ft. in length will be denoted by 9, a line of 2 yds!
18 in, by 7J ; a lino of 1 in. by j\ and so 6n.

208. A FiauBE or Body is a portion of space enclosed by ono or
more boundarie?.

209. The Supbkfioies, Sueface, or area, of a Lody has only length
and breadth, and not thicicness, and may be defined to be the outwurd
coat or face of the body. It is called a plane superficies, surface,
or AREA, or simply a plane, when it is such, that whatever two points
are taken in it, the straight line between tiiem lies wholly in the
superficies.

210. A superficies, surface, or area, or is measured Arithmeti-
cally by the number of times, or parts of a time, it contains a certain
fixed area, which has been fixed upon as the unit of measurement.
Thus, if 1 sq. ft. be called 1, 1 sq. yd=9 sq. ft. will be denoted by 9,
and 1 sq. in. by p^, and so on.

211. A PLANE RECTILINEAL ANGLE is the
inclination of two straight lines, which meet
together in a poiut, but are not in the same
straight line.

The straight lines AB, BG meetmg to-

gether at the point B, but not both of them
in the same straight line BA or BG, form at the vertex B, the angle (A
ABG, or GBA. ^ ^

lABGh said to be greater than iDBG, and less than aEBG.
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tillneal angle is not st all affecto,! i„, .1

which iuolude it. but only by tl^^i"? '?*'"" "' "« '*"'8'" ">"
lino to the other. * *"'"' "' '»» iuolination of the one

ai2. When one straight line AJ3 standH.g upon anochor straight line 0I> n.ak The
, ^.t'"*"

'" "•" "'««««"« ^^M thenoach of tho .-a ^j^;, ^^^ ;, ^^^^
•
'^en

s;c:?-ra^e:r^---"-

218. A oiBOLE 18 a plane Him^^fl • ^

the o»o™.Kn..oK and U s„oh 7hat"':n \r'f ,""""' ""« «""-'
certain point within i^ called ™1 oa^l';?;'

""^'O™- fr-

»

equal to one another. '
'" "'« «"oumference are

ASoni I \r°^''
"'"'''"^ ""' <'«««' lineAJiCDE 19 the ciroumferenoe or ncrinl,«„

anrt the point F is the centre a nnW*^ ^'

that oil straight lines, F^^i F^Fn 7'

ortStircl^rr^Vrct^rrrn^™""^^^^^
^A, FB, FO, FI>, is a ra4iu. of 'the cMe^7 '"' °' *"* """

215. The Diameter of a circle is a fltrni^K^v ^
een^e of the circle, and ter,nin te^Vor^t t'thr" "7^"

""^
m the above flgnre, the straight line^n?^ V^" circumference;

ABODE. * * -^^ '" » dt<»nettr of the circle

k"^ i' ?l! ""™f
--- "^ »^ -ole=i,s diameter x^..^OT. 2. The area of any circle=the square of its radius x ^.

216. Reotilineal figders ai^* t^-^-- -i-
or areas, which are contained o7^^r^edT-^^Strrr
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S17. A Tbiangle is a plane superficies, surface, or area which
is bounded by tJi'ree straight lines. The plane super-

ficies, surface, or area contained by the straight

lines AB, AG, and BG^ is called the triangle ABG,
or GBA, or BAG, whose sides are AB, AG, BG,
and whose /. s are ABG or CBA, BGA or A GB, and

BAGov GAB.

218. If one of the z s of a triangle, as AGB in the triangle ABG, bo

a right angle, the triangle ABG is said to be a rigTit-

angled triangle, and the side AB opposite to the angle

AGB IB called the hypothenuse, jBCthe laae, and^C
the vertical height or altitude of the triangle.

NoTB 1. In the right-angled triangle ABG, the

right angle being AGB, square described on AB=
square described on J. (7+ square described on BG,

w^ m'/.j/.

If one of the angles of a triangle be obtuse, the triangle is said to be
obtuse angled.

If all the angles of a triangle be acute^ the triangle is said to be

a4iute angled.

If all the angles of a triangle be eqvxj.l, the triangle is said to be

eguiangular.

li all the sides of a triangle be equal, the triangle is said to be

equilateral.

If two of the sides of ^ triangle be equAil, the triangle is said to bo

isosceles.

Note 2. Area of any A —^ any si^e of it x perpendicular drawn
upon that side, or that side produced, from the opposite angle.

If ABG, A'BO be triangles, and AD, A'D' be drawn from A and A'

perpendiculars on BG, and on B' C' produced

;

>
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area of A ABC =:f otBC xAD.
area of A A'BC'=^ of BC'xA'D'.

Then

219. Parallel straight lines are such, as being produced ever
so far both ways in the same plane never meet.

220. A FouB-siDKD FiouEE, or QUADRILATERAL, is a plane super,
ficies, surface, or area, which is bounded \>jfo^ir straight lines.

221. A Parallelogram is a plane supe.Jcies, surface, or area
which is bounded \ijfour straight lines, of which each opposite two
are parallel.

The plane saperficies, surface, or area ABCB, contained by the
four straight lines AB, BG, CD, and DA, of which AB is parallel
to DC, and AD is parallel to BG, is called
the Parallelogram ABCD, or BCDA, or
CDAB, &c.

; the side BC on which it stands
is called its base, and AE or DF drawn
perpendicular from ^ or Z> on BG or BG
produced is called its altitude or height. The straight lines joining A
and C, B and D, are called the diameters, ov diagonals, of the parallel-
ograra.

222. A SQUARE is a parallelogram, which has all its sides equal,
and each of its angles a right angle.

223. An Oblong or Rectangle is a parallelogram which has each
of Its angles a right angle, and not all its sides equal, but only the
opposite sides equal to each other.

Note 1. Area of any parallelogram= its base x altitude.

Note 2. The perimeter of any rectilineal figure=the sum of its
sides.

224. A Solid is that which hath length, breadth and thickness.

225. The Oapaoity, or Volume, or content of a solid is the quan-
tity of space comprehending length, breadth, and thickness, which it
contains or takes up

; and it is meamred Arithmetically by the number
of times, or parts of a time, it contains a certain fixed volume, which
has been fixed on as the unit of measurement.

I
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226. A REOTAscrtiLAB Paballelopiped is a solid, contained by six
right-angled quadrilateral figures, whereof every
opposite two are parallel. ^

The figure ABCD is a rectangular parallelo-
piped.

227. A CUBE is a solid figure contained by six ^
equal squares.

228. A BIGHT OTLiNDEB is a solid described by the revolution of an
oblong round one of its sides which remains fixed.
The side of the oblong which remains fixed is

called the axis of the oyliuder. The side of the
oblong opposite to the fixed side or axis traces out
the cylindrical surface. The circlea tracer'" out by
the other sides of the oblong are called v^^ Uses
of the cylinder.

.

The figure ABCD is a right cylinder, traced
out by the revolution of the oblong ^^^'i^ about ^
the fixed side or axis EF.

229. In the Tables of Square and Cubic Measure we have seen
that length multiplied by length produces area, and area multiplied by
length produces capacity; the units in the products ^n these cases
differing in kind from the units in the factors ; thus, a rectangular area,
whose adjacent sides are 4 and 8 feet respectively, is divisible into
(4 X 8) or 12 equal squares, as shewn by the accom-
panying figure, the length of a side of each square
being one linear foot. The rectangular area in
this case is said to be the product of the two ad-
jacent sides, represented respectively by numbers
the units in the numerical product being no longer
linear feet, but square feet. Similarly, if the adjacent edges of a rec-
tangular parallelepiped be 3, 4, and 2 feet, respectively, the capacity
of the solid is equivalent to 24 cubes, each containing one cubic foot;
and thus the capacity of the paralleloniped is correctly expressed by
the product of the three adjacent eil - represented respectively by
numbers, the units in the numerical proQict being no longer linear feet,

1

5

9

2

6

10

3

11

4

8

12

!_ ii ei X • _. . .

»i3 iii Liic xaCbViS, Dui cuuio ieet.
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Examples in Square and Cubic Measure.

nn/i^."i*^^"?
*^^ ''"^^ °^ ^ rectangular court-yard 17 ft. 6 in. long,

and 13 ft. 4 in. broad. ®*

area=(17ft. 6in.)x(13ft.4in.)=ir^ft.xl3ift.=:f??x~)sq ft

_voo ^
\2 sy •

g- sq. ft.=283^ sq. ft. =25 sq. yds. 8 sq. ft. 48 sq. in.

1^^' \Jll^ *^^ '''''* ""^ P^"^"^ ^ ^°''^' ^^^o«^ le^gtl^ is 88 ft. 2 in.and breadth 18 ft., at 6s. per sq. yd.

Area of floor=(33 ft. 2 in.) x 18 ft.=33| ft. x 18 ft.

-P^v^^Un "f
/i99 18\

.-. cost of paving floor= (s x i|? x y]«.=398..=£l9. 18*.

nn/p'ff;A^^""?
of stone is 2 yds. 1 ft. 3 in. long, 1 ft. 7 in. broad,

and 2 ft. thick
;

find its solid content, and its value at 2.. M. per

Cont«.=(7ft.3in.)x(lft.7in.)x2ft.=7ift.xl^ft.x2ft.

729 19 I

"~VT ^ 12 ^ ^
J
^^^' ^^-=22 cub. ft. 1656 cub. in.

Its value _/oi ^29x19 \ 1653

4x12 "/"" 32
KoTE. Since linear ft. multiplied by linear ft. give sq. ft., it follows

that sq. ft. divided by linear ft. give linear ft., and so on. Thns 3
linear ft. x 4 linear ft.=12 sq. ft., ... 12 sq. ft.-^3 linear ft.=4 linear ftand 12 sq. ft. --4 linear ft.=:3 linear ft.

thn.^^l°'.f
°^' ^^T.

^*- "^^^*^Pli^d by sq. ft. give cub. ft., it follows
that cub. ft. divided by linear ft. give sq. ft., and cub. ft. divided by

\k ^'?. '°^*'' ^' '^^"^ ^^ "^^^' ^*- >< ^ «q- ft-=48 cub. ft., .. 48
cub. ft.-M2 linear ft.=4 sq. ft., and 48 cub. ft.-4 sq. ft.=12 linear ft.

io ^^: ^' J^°^
*^® ^""P^"'^ ''^ carpeting a room 15 ft. 9 in. long, and

12 ft. 6 m. broad, with carpet f yd. wide, at $1 a yard.

f'es 149^Area of floor=(15|xl2^) sq. ft.: 4^ 12
sq. ft.

lit?fX}{i

' ** 12 **
9

\ f '( 149 \

-J8q.yds.=:^--X-j2Jsq.yds
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Now required length of carpet in linear yds. x1 linear
4

=no. of sq. yds, in area of floors
(^ x^) sq. yds.

;

.-. length of carpet in linear yds.
"

7 149 4

yd.

. cost of carpet

4^"i2"^'8"»

=$28,971.

Ex. 6. Find the expense of paintmg the walls anrl n^;vroom Whose height, length, and breadth are 17f^ 6 in t f
1'°^ "' '

20 ft. respectively, at 15 cts. per sq. yd.
' ' ''' ^ ^°" ^"^

Area of the 2 length walls =2(height x length), or 2(^xZ)
.... of the 2 breadth walls=2(height x breadth), or 2(//x B)
.... of the ceiling =],ngth x breadth, or Z x ^.
•'• area to be painted

=(2 X 17i)ft. X (86J.+20) ft. +(85J x 20) sq.ft.

=(2xl7ix66i+xj^x20)eq.ft.=!?!2s,.a=?£30
_

••• expense of pamtmg=
(15 x |??5j cts.=j44.05J-

decreasing from the left to the 7^Zt a twelv ft"'
'"" *°-

thus, 12 inches=l foot, 12 parts- tlh&t
.'7'™*!'' P'"?""™!

|.et^e.p.. s ;,s/..ar.rira;e'^^^^^^^^^^^^^

wh^tw J.l't'
^""^"' " '""o '» «•« ^" "bove the numhL .,

ft.

41

2

5 . 4

1 . 9

7 . 1

2 . 8

14 . 2
4
i .
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£ule for Onu MuUiplieation.

281. W. Write the terma of the mnltiplier nnder the corre

removed to the risht when u u ^-- !
""""P''*' w feet, one place

three when it i, thWs ^ Add
7"' 'T f'"""

"''«' '' '^ ^^"^^
over. 1., and the ™l\mhe>!^ "'«^«'^'' ""-^'"^ ' ^«

Ex. 1. Multiply 4 ft. 7 in. by 9 ft. 8 in.

By the Knie,

The prodnct=43 8q. ft.+/^th3 of a sq. ft. (or 6
yKflcialj^rime, as they are called) +^ths of a snper-
fical prime, i. e. ^f,ths of a sq. ft. (or 6 .uperJlcUl
seconds as they are called).

ft.

4

9

41

43

7'

8

3

6 . 6"

••• P^«d-=(43 +A+ Ti.)sq.ft.=43 sq.ft. + (ii^6\ q.ft.

=43 sq. ft. + J^s^ sq. ft.=48 sq. ft. 78 sq. in.

eJis fft. s'in'

'' '"" -^«P»-tion the capacity of a cube whoso

The product

8=18cub.ft.+ f—+—+
\12^ 144 ^1728i)

cub. ft.

=18cub.ft.+l^^±l:??±8
1728

=18 cub. ft.+.^ cub. ft.
5 '.'tSi^

cub. ft.

iVZb

=18 cub. ft. + 1664 cub. in.
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Ex. LXIV.

L will stand for length, B for breadth. 5" for height.

(1) Find the circumference of a wheel whose diameter is 4 ft. 8 in.

:

how many times will it turn round in lOi miles?

(2) How much space does a circular pond occupy, whose diameter
is 15 ft.?

(3) 1. Find the diameter of a wheel which turns 4290 times in

15f miles ?

2. A circular pond contains 2} acres ; find its diameter.

(4) 1. A horse in turning a mill moves round at a distance from
its center of 6 ft. 5 in., and makes on the average 85 circuits every
8 1 min.

; how much is his pace less than 5 miles an hour?
2. A circular flower-bed, 16 ft. in diameter, has a grass border

round it 4 ft. wide : find the number of sq. yds. in the border.

(5) 1. What w'ill it cost to fence a circular bowling-green, whose
radius is 52 ft. 6 in., at 84 cts. a yard ?

2. A cow, tethered by a rope 7 yards long fastened to a stake in

the middle of a pasture, has its rope doubled in length ; how much
greater space is it allowed than at first?

(6) 1. Find the hypothenuse of a right-angled triangle, whose
other sides are 24 ft., and 27 ft. 6 in.

2. The hypothenuse of a triangular plot is 4chs. 25 Iks., the base ia

2 chs. 55 Iks. ; find the other side.

(7) 1. Thecircuraferenoeof a circular spot is such that it encloses
1386 sq. yds.

; how much is its radius less than the side of a square of
the same area as the circle ?

2. How long will it take a person^ who walks 8 miles an hour, to

walk twice round a square field containing 32 ac. 64 po. ?

(8) 1. If from the extremity of a path 34 ft. wide, a ladder reaches

1 ft. 7 in. over the top of a house 45 feet high on the other side of the
path ; find the length of the ladder.

2. If the end of the ladder be shifted 2 feet further from the house,

and then just reach to the top of a house 40 feet high on the other

side of the street j find i,' g width of the street.

(9) Two engines start from the same station, the one due North
at the rate of 35 miles an hour, and the other duy East at the rate of

iTi miles an hour ; how far will they be apart at the , -id of 4 hours ?
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ITfelt

^'""^ ''' «-* of a triangle whos. base is45 feet and altitude

(11) A triangular piece of grcand oontaining 4i acres h^ ^h..^
of 135 yards

; find its altitude. ^ ^ ^*^ '^ ^^^

(12) Find the area of each of the following rectangles whosedimensions are
: 1. Z:=86 ft, ^=18 ft. 2. Z=li ft 6 inT o /o

3. Z=20 ft. 3 in., J5=20 in. 4. Z=5 ft eTu tl ^r ^^ ^*-

V"*

by 1 yd. 1 ft. ir. 3. 7yds. 6M0" by 11 7 /Tft t'h!'// fn-t
5. 2yd,. 1ft. 6'.8" by Dfl. 6r. 6. H f, lU" by 3ft 4 ^ '

£-rft eT^-Zft'i^n-™'*:' f "" '""""'"^^ 1- ^=i8fl.*in..ii- / It. 6 in., if=3 ft. 10 m. 2. Z=20 ft., ^=l ft r in tt if. o-

£^0 ft^°V l^'^.t
'''^^''"-'"g -ctungles: 1. Area=40sq. yds.

~
nfi/p n?

Area=470 sq. yds. 5 sq. ft., B=2S yds. 2 ft

n ,J-/=.^^«;'^=18ft-.^="ft. 2. X=22ft.6m.,.B=16ft8m
H=12ft.4,D.

3. Z=29ft.,^=23ift.,£^=llift 4 X-32ft fi ^
'

ft bv
4°';

,
"'""'^.'" ^'^ '"^ " fl™-P'-« «ft square, a door-f^

.8 ft. by 4 ft. 8 m., and two windows each 7 ft by 4ft

.fin^l^'"'*
"'**'"" °''P™"''S'""'^'"=^- 1- 19 ft- 6 in. by 83 ft 4 in

eiraVnaTrt."" " -«• «^- >»«• -^ ^-t- oL wld:"";

by lift,
3-J,'"'*'"'^"'°^P^P^''*^'^*^«-'-"l«>V6rawam5ft.8in.

fl,.t ,K
^'"" '"'^"' ""'' ""^ ""* °*« ^O'^^' ''tiol' i' n in. broad sothat the area may contain 8 square feet ?

7ch»"4iv
^ r*^!!''?

'"" " '^''«™''' P"* ""^^ " "measuring

« l^'J
'^"^ ""*' *'''' "'* °^ *''« fl^'d=2 ac. 3 ro. nearly. *

4chs.5oL
"'""''" °^ ""'"' '" " ''"''™ ^''''1 '""'«> ^d" "

I

3. Areotangdarfleldi8 7chs.851ks.Iong,and5oh8 broad-1s«P« to be cut off from it by a line Darallel JL k.„?uk. „?^.'.^i '°:

ti'is line be drawn!
" " " «"",'"«.; i-iiai,
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' (20) 1. What length of carpet, 1yd. 4 In. wide, will be reqairftd
for a room whofee length is 16 ft. 6 in., and width 10 ft. 8 in. ?

2. A semicircnlar plot of ground, whose radios is 12 yards has
inside the circumference a path 2 yards wide ; the rest of the space is a
flower-bed ; find the size of the bed.

(21) Find the cost of carpeting the following rooms

:

1. Z=26 ft. 8 in., B=20 ft 8 in., with carpet f yd. wide at 4«. Hd
a yd. 2. Z=20 ft. 8 in., i?=ir ft. 4 in., with carpet | yd. wide
at 4«. 2d. a yd.

'

(22) How many yds. of paper, 1 ft. 4 in. wide, will be required for
a square room, whose side is 18 ft. 9 in., and height 18 ft. 4 in. ?

'

^
(28) What is the cost of^papering a room, Z==24 ft. 4 in., j5=26 ft.

6 in., ^=18 ft., with paper 28 in. broad, 5 cents per yard ?

(24) Find tbo cost of papering a room, 19 ft. 8 in. wide, 24 ft 4 in
long, and IS^ft. high, with paper 2f ft. wide, which costs 11«. per piece
of 12 yds.

;
the windows and parts not requiring paper making up a

sixth of the whole surface.

(25) 1. Find the weight of water in a bath, 6 ft. long, 8 ft. wide,
and 1 ft. 9 in. deep, the weight of 1 cub. ft. of water being 1000 ouneep!

2. The bottom of a cistern contains 16 sq. ft. 128 sq. in. ; how
deep must it be to contain 1216 gallons ? 1 gallon contains 277J cub. in.

nearly.

(26) 1. A cylindrical pail is 14 in. in diameter, and liin. in height,
how often can it be filled from a cubical cistern each of whose inside
edges is 7 ft. 8f in. ?

2. How many bushels of malt are there on the floor of a cylindrical
kiln, the diameter of the floor being .^yds., and the depth of the malt
being 14 in.? Note. 1 bos. =2218-192 cub. in.

3. The diameter of the base of the standard bushel being 184 in

nearly; find its height.

(27) 1. How many flag-stones each 5-76 ft. long and 4-16 ft. wide
are required for paving a cloister which encloses a rectangular court
46-77 yds. long and 41-93 yds. wide: the cloister being 12-45 ft. wide?

I

2. A moat of the uniform widtli of 15 yds., and depth of 7ift.,
surrounding a square plo't of ground containing 2i acres is quite full of
water: how many gallons wiU it contain? TTotb. 1 gallon contwns
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n 1,^^^^^ i ^ .'•'°^*°g"^«^ court i8 80 yards long and 50 varda hrn.^

':z^^7:,z::^^r '
"-^ ^"^^ ^- '^« *»^ ^«

(31) 1. Haw many cubes whose edffea arA AnM. os ,•„ ,

out of a cube of which each edge is 22 if?
* "• "^ "^ «"'

th, ,1-
^'"',' T' *" "" """'S'" "' « cylindrical oohmn of marble

(32) A monolith of red granite in the Isle of Mnll ,'« .ai^ * v

113 sq ft If shaped for an obelisk it would probably lose one-ttirdof .t, bulk, and then weigh about 600 tons. Determine tl nn^lt

dena 27ft fi'in^.^'"''""*''
"^^ ''^'''''^™»' ^«n l-^ ««• ^i"- and its

to form it J '

"""'^""'"'' ^'''- °^*""' ^"« ""o™-! '" orior

is 2ft^ sfnf'°^,7/J
°»PP«' 7ft. in height, the radius of whose base« 2 fl^ 8 m. ,s half full of water ; how many gallons does it contain 1

1 • •»»«»Bji,^ n****

3. How many gallons mnat be dra^n o
sink one foot ?

12
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EX.A .M..,x
>.; X TION QUESTIONS.

The following qnfestiona have been selected from the Matricula-

tion Examination papers tet for several years at the Universities of

MeOiLL^ Queen, Trinity, and Toronto.

I.

(1) What conditions must be satisfied in order that one vnlgar

fraction may be capable of being added to or subtracted from another ?

If these conditions be fulfilled, explain why it is necessary to change

the forms of the fractions before performing the operations. How are

these changes effected in the case of decimals ?

Add together %b\ and 1.35 of a £ currency, and subtract ^ of a

£ sterling. (The £ sterling to be taken as equal to £1. 4«. 4d. currency.)

(2) Three students, A, J5, C, are to divide between them at the

end of a term of 9 weeks a sum of $125J, the share of each being pro-

portional to the work done by him. B can do half as much again a^ G

in the same time, A twice as much. works steadily 8 hours a day,

B works 7 hours a day for the first 2 weeks, 5 for the next 2, and 3 for

the remainder, except the last week, when he works 11. During the

first 7 weeks, A works only 2 hours a day for 4 days in the week ; but

during the last fortnight he works 14 hours a day ; but he finds that

in the last 4 hours of each day he gets through no more than C could.

Find how much each should receive.

(8) The freight by a steamer to a certain port is $19.40 per ton

measurement ; by a sailing vessel it is $6, Insurance is at Ij per cent.

by steamer, and 4f by sailing vessel. Find whether it will be more

advantageous to send (and insure) by steamer or by sailing vessel a

package whose dimensions are 5 ft. 6 in., 4 ft. 4 in., and 3 ft. 3 in.,

and value $780. A ton measurement is 40 cubic ft.

(4) The pound sterling being £1. 4a. 4W. currency, find the exact

value of the sterling shilling in cents.

(5) Water flows into a tank from two taps which running sepa-



EXAMUfATIQN QUESTIONS. 2f>9

at this level a waste-pipe opens ; botb tapa rnnning, and the tank being
kept filled to this lovtl, in what time will the waste-pipe discharge a
quantity of water equal to that in tJje tank ?

(6) A building-lot 80 feot in front by 120 in depth is sold at $100
per foot frontjigo

; liow much is that per acio ?

(7) Describe the respective advantages of the use of vulnar and
deeimnl fractions.

Divide 3654 by 2-03, explaining e:ich step in the process.
(8) State what different units of weight occur in the English

system. *

Fifteen guineas weigh 4oz. Troy, the met,d consisting of 11 parts
gold and 1 alloy, and the value of the alloy being ^^^ths that of an
eq.al weight of gold. Find the price per lb. Avoirduoois of iLe alloy.

(9) A quantity of pulp, filling a trough 3 ft. deep, 10 ft. 7 in. long
and 11 inches wide, is m i.!e info paper .>f tho same wid.i. n:„l of such
a thckn.ss that 12 sheets would measure a qnarrer inch ; find the
length ot paper made, the pulp losing -fihs of its bulk ia the manu-
facture.

(10; A g"ocer buys 150 lbs. of coffeo at Ucfs. per lb., and 39 Ib^
of chicory at cts. per lb. ; he p lys an i up -rt du y of 12^ per cent!
ad valorem, and mixes and sells them at 25 cfs. a lb., but by the us. of
a falso balance gains \ oz. on every apparent lb. sold. Find t!ie i rofit
per c^n . made on his outlay.

(11) Give a short description of the ordinary numerical notation
and prove that every vulgar fraction can be expressed by a decimal
either terminated or repeating. If the base of the system had been
t^o.hy how many figures would 1000 have been represented, and how
would the equality, twice two arefour have been written in figures?

_
(12) The mint price of pure gold is £4. 4«. ll^^^d. per oz. Troy, and

the gold of the coinage has one part out of 12 alloy (the value of whichmay be neglected); find the Avoirdupois weight of a sovereign

id the exact

mning sepa-

n.

(1) Explain the common pystem of notation. Multiply 857 by 234
explaining the different steps of the process.

'

_„^_^?^
^^'^^ ^^ *^^ ^'"^^ step you take, when you wish to add two

.Mitsar irucc,,.u» together ? iixplain clearly why this step is necessary.
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S^uiplify
S 8 U8X7X8+ (

4J

4i-f
+ )

8n

(8) The population is 1842265 souls, and the revenue from cus<

toms is 18695764 by an average duty of 12^ per cent If the duty be

raised to 20 per cent and the consumption falls off one-teoUi } bow
much is the average taxation per head altered ?

(4) State the rule fur finding the quotient in division of decimal

fractions.

Divide -034695 by '000241.

Find the number of yards, feet, and inches in '084 of a mile.

(5) What is the interest at 7 per cent, per annum of £183. 6«. Sd.

from the Ist of January, 1862, to the 15th April, 1863?

(6) Extract the square root of

(a) 74684164.

(i3) -03275 to 4 places.

(7) State and explain the rule for reducing a circulating decimal

to a vulgar fraction.

Example, -075386.

Express as a decimal

3
1 +

5 +
2

3 + 1

2-

1 +
2

8H^

(8) A note for $400 at 3 months is cashed by a broker at a di8»

count of 2 per cent, per month. At maturity it is protested for non-

payment, but is renewed for a farther term of 8 months, upon the

maker paying the protesting charges, which amount to $1, and interest

at the rate of 2| per cent, per month in advance. Find the rate per

cent, per annum which the maker on retiring the note will have i-aid

for the money originally advanced.

(9) Out of a mass of metal consisting of 3 oz. of gold, 18 oz. of

silver, and 10 oz. of nickel, a jeweler makes 40 spoons, when gold is
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worth $16.60, silver 9f>

'

od nickel 25 cents. Ho onn then sell

each epoou for $2.25, Int. . cerwards the value of gold rises 15 pw
cent., and that of ailv* ' .,

( r cent, while nickel falls to 20 cents an

ounce. Find the price at ., ioh he must sell to make the same profit.

(10) Explain the f«»r -. uf the rules for pointing in the multiplica-

tion and division of decuials.

Divide 0000279 by 300000 and multiply 28-4159 by 0-0889.

(11) What fraction of a lb. Troy is an oz. Avoirdupois?

(12) What fraction of 19«. 3K is 11». Hid. I

III.

(1) Whence does it appear that a vulgar fraction may always be re-

duced either to a terminated or circulating decimal ? Explain how to de-

termine which kind of decimal any given fraction will produce. Reduca
oq q

to decimals t -=j and express as vulgar fractions in their lowest

terms 3-0561, 15-6013789.

(2) What is an aliquot part ?

Find by " Practice " the value of

(a) 1689 bushels at $3.75 per bushel.

O) 1 ton, 6 owt., 2 qrs., 6 lbs., 4 oz., at $17.13 per ton.

(3) Explain what is meant by Interest and Discount.

Find the time for which the discount on a certain snm of money
will be equal to the interest on the same sum for a year ; the rate of

interest in both cases being 5 per cent.

(4) A piece of timber is 8 ft. 6 in. wide, 5 ft. 9 in. deep, and
20ft. 8f in. long; at what distance from one end must a piece be cut

off so that the remainder may contain 23 cubic yards?

(5) A railroad runs through an estate for 50 miles, taking up a

space 22 yds. wide, and the ground is valued at £55 an acre. The
owner receives in exchange a square field worth £10 a rood, and pays

as balance £3600. What is the length of the field's side ?

,
(6) £S56'S^\^8. is paid as the present value of a bill due seven

months from that date ; at the same rate per cent, interest £126 is

paid as the discount of £1726 for one year and nine months^ Find
the amount of the first bill.
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(7) Bow can £11. 7s. Id. sterling be divided into crowns, hidf-

crowns, shillings, sixpences, and p^rnce, so that there will be an equal

number of each.

(8) What is rneant by sajing that gold is at a preniiam in the

United States of America ?

If the premium on gold be 105, find tlie discount on American
treasury notes.

(9) I purchase in Toronto American silver on which there is a

discount of 4 per cent., and taking it to New York, where g<ld and
silver are both at a premium of 80, 1 there buy American paper money
with the silver

;
gold falling to 150, I buy gold with my pnper money,

and upon my return to Toronto find that 1 have made just enough to

pay my expenses, which were $120 in Canadian currency. What was
the sum originally invested ?

(10) What is meant by "the Funds?" Explain why the English

Funds rose on the birth of the Prince Imperial of France.

(11) A person holds stock, in the English 3 per cents, which are

at 98, to the amount of £1500 sterling. This he transfers to Canadian

Government 6 per cents, which are at 105 : find the alteration in his

income in dollars if the £1 sterling is worth $4.87.

(12) When goLl is at 250 in Wall street. New York, what further

rise will make a reduction of one cent in the dollar ?

IV.

(1) The value of the old Spanish dollar (which was the unit of

exchange between Aiierica and England) was 4«. Qd. sterling, but gold

became the standard of the currency of the United States of America,

by the acts of 1834-7, which made the gold" eagle weigh 258 grains,

being nine-tentlis fine. The English coinage is of metal 22 cirats fine,

40 lbs. being coined into 1869 sovereigns. With these data explain

why the bank par of exchange between New York and Loudon is said

to be 109|^.

(2) Add three-fifths of 4s, *Td. to seven-twentieths of la. 5^6?., and

subtract from the result thirteen-forty-eighths of C*.

[p) onew mac every vulgar proper iraotion tm be reduced toff

terminating or circulating decimal ; and examine ho form of a frao
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tion which gives rise to a decijnal consisting of p digitg which do not
reccr and of q digits which are repeating.

Reduce J^ to a decimal; multiply the decimal by 1*4, and divide

product by ^.
(4) The old standard bushel was defined by statute to contain

2;50 cubic inches, but on examination was found to contain only 2124.
By the Act of 1824 the bushel was declared to contain 2218 cubic
inches. Examine the real loss on the rental (£1075) of a farm (which
was calculated (in a certain percentage of tbe selling price of the com
grown), supposing the price per bushel to remain the same.

(5) Having 3 separate parcels of powders weighing respectively
84 lbs., 8 oz., 15 dwts., Troy; 45 lbs., 10 oz., 4 drs., 12 grs , Apothe-
caries

; and 82 lbs., 7 oz., 8-712 drs., Avoirdupois ; how can I subdivide
them into parcels weighing the same integral number of grains?

(6) The link of Gunter's chain being 7if inches, prove that ten
square chains make an acre.

^

The Scotch ell being 37'069 inches, and 24 ells making the Scotch
chain, what difference (in square feet) is there between 55 English
and 42 Scotch acres ?

(7) A grocer buys a stock of tea and sells fths of its nominal
amount at 82 cts. per lb., thus clearing $190 ; he now calculates that ifhe
sells the remainder at 85 cts. per lb., he will on the whole make 30 per
cent, on his outlay ; but he has forgotten to take into account a loss in
weight of 2 per cent, by waste in handlirg. How much leas cash will
he receive than he expected?

(8) Explain the distinction between Simple and Compound in-
terest.

What rate per cent, per annum interest is discount on a note for
one year at 7 per cent. ?

What rate per cent, per annum interest (compound) is discount
on a note for half a year at B\ per cent. ?

(9) Prove the following rule for computing interest at 6 per cent,
for a period of months and days, the substance of which was given in
the Leader of March 11th, 1865.

Multiply the number of months by 5, and add one-sixth the num-
'^'i 7 VUhlO SUIIa

XI- _ _

the result will be the interest expressed in mills.

uj i/iis, jii"jiioip;u e£pr655«u iu uOiiarB

:



274 ARITHMETIC.

(10) A tradesmnn who gives six months^ credit abates 6 per cent,
for cash

; find the rate of interest in order that this may be the true
discount.

(11) Shew tbjcit changing the position of the decimal point is

equivalent to multiplying or dividing by a power of 10 whose index is

the number of places by which the position of the point is changed.
Multiply 23-58 by '0005, and divide the result by -36

; in each case
shewing the correctness of the rule by which the position of the point
is determined.

(12) A person has an income of £100 from Bank of England stock,
which pays 6| per cent, dividend, and sells at 198%. Find his income
in dollars if he sells out and invests in the Canadian 5 per cents,
at 1121, the £ sterling being equal to $4.86

(1) Reduce tne numbers 3954 and 6872 from the denary scale to
the nonary

; obtain their product when thus transformed, and reduce
the result to the septenary.

(2) A person purchases a quantity of goods in Liverpool for
£37. 10s. sterling, and sells in Montreal for £65 Canadian currency;
he pays in Montreal an ad valorem duty of 4J per cent. Neglecting?
other incidental charges, what is the gain per cent., supposing a pound
sterling to be $4.87?

(3) A vessel contains 120 gallons of wine ; 20 gallons are drawn
therefrom and the vessel filled with water; 15 gallons of this mixture
are then drawn and the vessel again filled with water. If this opera-
tion be performed six time?, 20 and 15 gallons being drawn alter-

nately, how much wine will the mixture contain ?

(4) Reduce the decimals -21316, -31249, and -8934 to their equiva-
lent v. ^^ fractions.

(5) A, B, and C engngo m trade ; A contributes £150, B £200,
and G £250. At the end of two years A draws £100, and one year
after B £150. When the partnership is wound up, at the end of four
years, it is found that there is to the credit of the firm £1000. Are
the data sufficient to enable us to make an equitable distribution ?

Give reasons for your answer. If suflicieut, determine the amount to

which each is eu titled.
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1 n ^% ^i
*^^ ^^'"''^'-^ P""'"* '° *"^ °"°^^^^ ^« "^o^ed one place to the

elt and then again, and so on, and the numbers thus formed be added
together, the sum is the result of dividing the original number by 9

(7) Which of the following statements is more nearly correct?

10 10

9^o^=^'^^'«^"rn=^*^o9-

(8) Prove that the square of 99-9899095 differs from 9998 bv
little more than a unit in the eighth decimal place.

(9) The distance between the earth and moon being expressed
by 59-9643 with reference to the earth's radius as unit, and this radius
being 3962-8 miles, each of these numbers being exact io the nearest
decimal

;
what can be known of the moon's distance from the earth in

miles ?

(10) The imperial gallon is defined as containing 277.2 cubic inche««
and as holding 10 lbs. weight of water. What would be the error in
saying that a cubic foot of water weighs 1000 oz. ?

(11) In the French system, a cubic centimetre of water is said to
we.gh one gramme. The metre is 39-371 inches, and thf gramme
15-434 grains. How does this compare with the English statement
and w iat is the reason of the difference ?

'

(12) From the fact that ten square chains make an acre, deduce
^he length of a link in inches.

'

VI.

(1) Sterlmg ^M is 22 carafs fine, and from 40 lbs. of it are coined
1889 sov^eigns T.^e). ;s' gold is 18 carats fine. An ornanent me
of the latter, and we^^hng 22 oz. was sold at an advance of two-tl .ds
on itB value by weight, and the jeweler's profit was equivalent to£1^ per oz ^n the rure gold contained in it. What was the ohaa-
foi workmfi'^i

:
«i;p di~regarding the value of the aDoys ]

(2) Two per80^i8,^^Qd^, borrow $300 on joint mortgage from a
building society, A taking |200 and B $100, the amount bein.; -epay-
able principal and interest by equal mo; -hly instdments to whichA and B contribute proportl /nally. After a tew n.n. ^a..i^ t, „. k^^
made, they desire e»ch to borrow ^200 additional, and pr '"^8^0
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BMrge the old debt and the new into a single mortgage for $700,
whereupon the aooount stand? thus

:

Amount required to pay off old mortgage $245
** of new loan 400

Surplus
, gg

Total ^
Diisouss the interest each has in this surplus of $55, and the propor-

tion in which they should contribute to the instalments payable in
future.

(3) From " 10 square chains make one acre." deduce the length
of a link in inches.

(4) Find the G. 0. M. of 1859 and 8042.

(5) Find the prime factors of 6800.

(6) Find the value of 1^ + 2f - 8f

.

(7) Find the value of | yard + ^ foot - | in.

(8) Reduce f-lf to its simplest form.

(9) Find tlie square root of 218'o36 and ^.

(10) Find the cube root of 47045-881.

(11) Divide -558 by '024.

vn.

(1) Define a numerical fraction. Distinguish between Vulgar ami
Decimal Fracdons. Express 6 fur., 3 per., 3^ yds. as a fraction of a
mile in each system.

(2) Divide -01 by -00001, and multiply the quotient by -3.

(8) Light travels at the rate of 192000 miles per second. Ho\r
long will it take to come from the Sun to the Earth, the distance
being 95000000 of miles ?

(4) Extract the square root of 873'46.

(6) Shew that if any number expressed in the decimal scale be
divisible by 9, the sum of its digits will be divisible by 9.

(6) Find | of £2. 3». 9d., and express the result as a fraction of
£1. 2«. Qd.

(7) Reduce 0-36278 to a vulgar fraction. Prove the rule.

(8) If the gas consumed by one burner coat 17*. 9d.. for 40 days,
wh^t will be the charge for another burner for 66 days ; 220 cubic feet
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or gas being consumeu by the l^tt^r ™i -i ,-..
former? ^ ^^ ^^"^'^' ^^'^^ ^15 are consumed by the

nil l''\'^''^
*^^ '^"^'^ "«^* «f 0-000003.

Reduce 328 to , he binary scale.
U^; -tmd the amount of j£5 in oi ^^ ... •

intees.
;
the interest pvabl/ylri" ' ^ "" "' ' """ "»"'• """"PO"'"!

ea.cu..e the average rate ;e:trrasC^^^^^
wa, ... .,o,

VIII.

(1) A book consists of 214 shp«fQ r.c ir
ing 38 lines; how many sheet wtinf ''

T^^^' ^^^^ page contain-

24 pages, each page coZZXVL T f'
^'^""'^^ ^^ «^-^*« «^'

latter ca.e being U thatoTZf^ '' " ''"°'' ^' '^^ ^^^ ^ ^^^

who/e'Lt'nToft:s: ^:rmtr^f •
^^^•^^•'- -^-'-^ ^^«

. (3)
Divide 358-3 b 1-2 and ^n ^"^ ''' '^* ^° ''^ ""''

of 12. ^ ^^' ^"^ ^^^°^ ^^'^ quotient subtract f of |
(4) Reduce 3 furlongs, 5 varda 9 fo.* i • i.

wile. ^ '
"" ''^^'^'^'' 2 feet, 1 inch, to the decimal of a

(5) Add I . 4 ^ 17, and from the rcru t subtract ' of f>^^^je) Reduce the circulating decimal -a.^rtTreVufvalent vulgar

-ul!l^tW^^^^^^^^^^^ ^ -ds of land be |450, what

^ (8)
Find the intereron "JIss ^6T^"r^' .

8 months at 6 -^r ...f «n i 7 ' ^^^'^'^^ ^<>^ ^ years and
^1 sterling being l:^^^^ " " ''' ""^* ^^ ^^"^^ -<^ -'^-

(9) Extract the square root of -075, to 4 figures.

(10) Find the value of f of
U

of 25 owt. 3 qrs. 1 lb., and reducethe result to a decimal of 100 cwt
(H) Add together the frar>.t?nL i ^ «« ...

oy I and divide the product ^7,,:^Z ihilVor r""'"'"
"" ""
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I

(12) Find the interest on $657.40 for three months and 10 days, at

5 per cent. Convert the result into sterling money, a pound being
worth $4.86.

#1
** 'TIS

S? 1

IX.

4 + 7t ; subtract from the sum the half of •?
TTj(1) Add together 2|

and divide the remainder by 6.

(2) The total value of the Imports of Canada for the year 1861

wras $48054836, and the total duty on them was $4768192.89. Wliat

was the average rate per cent, levied ?

(3) Find the interest on $19876.54 for 3 years and 5 inonths at4J
per cent.

Convert the result into Halifax currency.

(4) Extract the square root of 2 to 4 decimal places.

(5) Express 305 yds. 2 ft. 5 in. as a decimal of a mile, and verify

the result by reducing the decimal to a vulgar fraction, and finding tlie

value of that fraction of a mile. ^

(6) Calculate the ratio of the English mile to the French kilo-

metre ; the kilometre being equal to 1000 metres, the mdtre = 89*371

inches.

(7) Find the value of f of 5«. 6<^., bring it to the decimal of

£1 currency, and convert the result into dollars and cents.

(8) If $100 in Canadian bank-notes be worth $103.50 in United

States silver, what is the value of 367 United States silver dollars in

Canadian currency ?

(9) Find the interest on $650 at 6*^ per cent., for 3 years and

8 months.

(10) Add together the sum, the difference, the product, and quo-

tient (the greater being divided by the less) of ^ and |.

,
Give the reasons for the rule in each process mentioned.

(11) The weight of a cubic inch of water is 252*458 grains, a gallon

of water weighs 10 lbs. Avoirdupois ; find the number of cubic inches

in a gallon.

(12) Reduce the fractions in question (10) to decimals ; solve the

qUCstii>n txlcu, OJla sxiCW tuut tuO two rCsUxtS COmciuC.
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ii

(1) Give the rule for division of decimals and the reason for it.

(2) If gold bo at a premium of 49 per cent, when purchased with
United States notes, what is the gold value of $357 in notcB?

(3) To what sum will $500 amount in 6 years, 5 months, and
20 days at 6 per cent, per annum, simple interest ?

(4) Extract tl.e square root of 82-56.

(5) Add together | and J : multiply the sum by 1^, and divide the
result by 4|.

Tieduce the above vulgar fractions to decimals, perform the same
operations, and shew that the results obtained by the two methods
coincide.

(6) If 6 men will dig a trench 15 yards long and 4 broad in three
days of 12 hours each, in how many days of 8 hours each will 8 men
dig a trench 20 yards long and 8 broad ?

(7) Divide the sum of 10 and
,-V by tlie difference, and also the

difference by the sum, and find the difference of the two quotients.

(8) Find the value of 439£. + l-256.<. + 3-7l8<Z.

(9) If 21 men mow 72 acres of grass in 5 days, how many must
be employed to mow 400 acres, 3 roods, 8 perches in 6 days?

(10) What sum must be put out on interest at 4|^ per cent, to
amount to £4027. 19s. id. in 5i years ?

(11) Reduce £557. 198.5^d. sterling to dollars and cents (the value
of £1 sterling being $4,867), and then convert the dollars and cents to
Halifax currency.

(12) Reduce the circulating decimal -8325 to a vulgar fracf-'on,

I

XL •

(1) What is the present worth of $3560 payable in 8 months, dis-

count being at the rate of 6 per cent, per annum.

(2) A bar of gold is 417 inches long, 0-64 wide, OSl inches deep

;

a bar of silver is 13-22 inches long, 1'14 inches wide, 0-65 inches deep;
find the ratio of the first bar to that of the second, if the weights of
any equal bulks of gold and silver he in the ratio of 19*35 to 10-51.

(3) Add t + 8| + 6^ ; reduce the result to a decimal torm, and
divide it by the half of | of 4.
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(4) Find a number snch that the square of it shall be one-and-a-

half times 35.
'

(6) Find the interest on $8450.35, for 185 days, at 6^ per cent.

I)er annum.

(G) Find how much per cent, is 63 of 65 ?

(7) Fiid tlie greatest common measure of 1281 and 7259.

(8) From the sum of ^ + 3^+ 22 ; take the diflFerence of | aud i,

and divide the remainder by the half of f

.

(9) Convert ff into a decimal, and divide the square of the result

by -0012.

(10) The volume of a sphere whose radius is r is ^r^ (where

»r = 8'14159); find hence in lbs. Avoirdupois the weight of a hollow

globe ^ of an inch thick, the diameter of whose internal surface is

8 inches, if the weight of one cubic inch of the material be 500 grains.

(11) Calculate the ratio of the English mile to the French kilo

metre ; the kilometre being 1000 metres (tlie m^tre = 39-371)

(12) What is the diflference between tlie income arising fr;>m £2500

invested in 5 per cent, stock, when the price of the stoc'.c is 114 aud

the same sum invested in 3 per cent, stock at 92?

XII.

(1) The greatest amount of sea-salt which 10 lbs. of pure water

can dissolve is 37 lbs. How much salt will be required to saturate to

an equi:! degree of saltness, 2 gallons and 3 quarts ?

(2) The area of a circle (radius = r) is -n-r^ and the volume of a

cylinder with circular base is equal to area of the base multiplied by

the lieight. Hence, find the height of a ^cylindrical jar which exactly

contains a gallon (10 lbs.) of water, if the diameter of the base of t1ie

jar be 8 inches, and the weight of one cubic inch of water be 252*5

grains.

(3) British standard silver contains 37 parts m 40 of fine suver,

and 1 lb, Troy of standard silver is coined into 66 shillings. Calculate

the value of the money which can be coined from 100 lbs. Avoirdupois

of fine silver,

(4) The moon revolves in her orbit round the earth in 27 day?,

7hrs., 43 min., Usee. Through how many degrees of her orbit does

Bhe move in 7 days ?



EXAMINATION QUESTIONS, 281

(5) If one fltearaer sail 8000 miles in 11 days, how far wUI another
Bail m 5 days, if she can sail 8 miles for the former's 7?

(6) The population of the city of London in 1801 was 864845
and in 1841 1690084. Find the rate per cent, of the increase in ten
years.

(7) At present the value of the British sovereign is $4 861 •
it is

proposed to lessen the value of the dollar by Act of Parliament, so that
the value of the sovereign shall be $5.04^. Calculate what sum iu the
{)roposed currency would be equivalent to $2600 of the present
currency.

(8) The mean distance of Mercury from the Sun is 0-38 times the
Earth's distance from tlie Sun. Assuming the earth to move in a circle
round the sun in 365-25 days at the rate of 16-8 geographical miles per
second, and that 60 geographical miles equal 69i statute miles; find
Ihe distance of Mercury from the Sun in statute miles.

(9) Out of a cubical vessel, whose side is 2 feet and which is full
of water, 6 gallons are drawn. Find by how many inches the depth
of the water in the vessel is lessened, assuming that a gallon of water
weighs 10 lbs. and a cubic foot 1000 ounces.

(10) Add together f + | + 2}; divide the result by half the differ-
ence between

-f and y^, and reduce the quotient to a decimal.
(11) Find the interest on £476. 16«. 8d. at 5} per cent, per annum

for 7 months.

(12) What is the interest on $3678.56 for 5 months at 6i per cent,
per annum ?

XIII.

(1) Troy, Avoirdupois and Apothecaries' weight. Comparative
weight of Troy and Avoirdupois pounds ; advantages of requiring the
use of only one kind of lb.

(2) Feet and yards in a mile. Feei and yards in a tjoIo. Square
feet and square poles in an acre. Cubic inches in a cubic foot and
cubic feet in a cubic yard.

('> ^^^ ! ^' W -r*-"' Y04 °f "^ '>y T <"
81-

(4) Divide '025 by '12
; 594*27 by -047.

(0) Square root of '00089
; cube root of 140- value of— ofacre,

8
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(6) Y5 yda. at 8J<7.

(7) Interest of £60 at 10 per cent, for one year. Of £27. 10». at

6 per cent, for one year.

(8) If 5 men caa build a wall in 6 days, how many can build it

in one?

(9) A gentleman pays in all 60«. to his work-peoplo, to each

man 1«., each woman Sd., and each boy Ad., the number of each being

equal ; what was tiie number of each ?

(10) If a family of 8 persons expend £200 in 9 inos., how much
will serve a family of 18 persons 12 raos. ?

(11) What ia the price of 60 lbs. at 2«. Gd. a lb. ? at 3«. 4d. a lb. ?

(12) Give the cost of 1875 lbs. at $3 a ton.

., XIV. •

(1) Change •'32*7 into a vulgar fraction.

(2) Find the least fraction w lich added to the sum of 1.2, '12,

•012, and 210, will make the result a whole number.

(3) Give the square ro<»t of 1"3 to four places of decimals.

Give the cube root of -= to two places of decimals.

(4) Divide 3 days 8 hours by 2 hours and 40 minutes.

(5) If 15 pumps working 8 hours a day can raiso 1260 tons of

water in 7 days, how many pumps working 12 hours a day will raiso

7650 tons in 14 days ?

(6) If 12 men can dig a ditch in 4 days, in what time can 32 men
perform the same work ?

"

(7) How many yards of carpeting 27 inches wide will cover a

room 14 X 16?

(8) Find the present value of $1 due in 3 months at 8 per oent.

(9) A person buys goods for £5. 17«. 6d. and sells them for

£9. 18«. 6^. How much per cent, does he gain ?

(10) If 3 oz. of gold be mixed with 9 oz. of silver, what is the value

of 1 oz. of the alloy, gold being $18 and silver $1.25 per ounce?

(11) 6 lbs. of tea at $1, 9 lbs. at 90 cts., and 14i lbs. at 80 cts.,

what is a lb. of it worth ? and how many lb3. of each at the above rates

must be taken to make a compound worth 86 cts. a pound ?
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XV.

(1) Find the value of (i) ^ of 6 hrs. 25 min. 40 sec.

02 • a + f)£. + a + ?>. + (i + m- (III) £3. 18«. 6^. X 766f
, (2) The forewheel of a carriage is 6 ft. 6 in. round, and the hind-
wheel 18 lift. 4 in.; how far must the carringe travel before each
wheel shall huve made a number of complete turns? How often will
this happen in 10 miles ?

(3) Define a decimal fraction, and give the rules for pointing in
the multiplicatio7i and division of decimals.

Divide -001 by 1 x -Qi . loo ; -20786 by 1-2 x -012 x 120 and
98-8452864 by 75-8 x -098-

'

(4) Write down the table of time. How do we determine whether
any particular yoar is a leap-year ? Are 1864, 1900, 1950, 2000 leao-
yeare?

(5) What is the interest at 7 per cent, per annum of £1^3. Qa. 8d,
from January Ist, 1862, to April 15th, 1864 ?

(6) Extract the square root of 74684164 and -03275 to 4 decimal
places.

(7) Divide £23. 15«. 7K by 37, and 571 yds. 2 qrs. 1 nail by 47.
(8) A wall that is to be built to the height of 27 feet was raised

9 feet high by 12 men in 6 days ; how many men must be employed
to finish it in 4 days ?

(9) Reduce to their lowest terms— and
^^^

1

1

1536

(10) Find the value of (i) -§- of an acre.
8

364*

2
(ii) -=-of4«. lOf?.

(in) -009943 of a mile, (iv) -626 of a shilling.

(U) Reduce (0 j^
of a pound to the fraction of a penny.

r ^ 2
(n; ~ cwt. to the fraction of a lb. (rii) -26^:. to decimal of a pound.

(iv) -056 of a pole to decimal of an acre.

(12) Find (a) the interest on £5^7. 15«. for 3^ yrs. at 5f per cent,
per annum.

O) The present value of £720 due in 4 yrs., at 5 per cent.

(13) A square fishpond contains an acre ; find the length of a side.
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XTL

tion IL^el
'"'"''"

*' '^' '•'''^' ""* "^""^
^ "^ 2'- *»<'• *« 'i* ft»«-

(3) Prove the rule for pointing in the extraction of the soaareroot of the number,. Find the .quare root of 634-6344, and proveZ
(4) The pntne cost of a cask of trine of 88 aallons i« f'>r, .„j

Spallons are lost by leakage
: at what price per ^Sion J aft: '«mainder ho sold .o as to gain IC per cent', in .b'e wfotpriJe' „s

'"

^JV '"J^r"''"« » a discount of J per oi.t on Englishgo d, when exchange m London is quoted at 112, shew that a merchantwho wishes to send money to London will save nearly 2 per cent ,finstead of baying exchange he sends the gold, haring givel S"thepar of exchange is 109^, that when exchange is at par the plndsterling ,s worth $4.87, and that the charge for freight, insurance &con gold from Toronto to London is 1 per cent
""•»>"»> »<>.,

(6) Prove that

ys-i-vs V8" -^ yo V5 /
Va V6-V3W2~*""'^^2 + v27v2)' 8i/2 + Vi7v?

= V2 f i/JZ^-

find t^h^ a"f!";r "'"'"• '"" ^^'"''" ^""^ ""^ ' •»^ '»

be £34. 14.. ^d., simple interest being reckoned at 4i per cent nerannum, when is the same due ?
^ '^ ^

(9) What is meant by 'conrso of exchange" and by "naro'
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o tLe frac-

lie deoimal

the sqaare

prove that

1 £25, and

St the re-

) cost ?

n English

merchant
1* cent., if

1 that the

tie ponnd

mce, &o.,

2 + V2

used to

m £567

ent. per

' par of

trice 0^'

Eicbsnge between Toronto and London being quoted at 1121what m„st I give f,„. a Bill of Exchange for £i8. 10,: sr'
*'

thei'-' !i„W f"l"
''1' '"!*""' "' "•''"''''<>™i»g circulating decimaU Intothen equivalent vul^-ar fractions, taking as examples -wt-U

adopied";
'.^ following expreasioos, brie% explaining an. artifice,

(I) -9285714 + •82i^-2857 + -48 + 2-87.

(ii) 11-036 -3-9875.

(in) -163 X -06.

(IV) 1-016873 -^ 1-636904761.

(11) The true length of the year is 36o-24224 days - find in wl.«f-nie the error in the co.n.on reckoning will amount to ; d^
(2) Define a vulgar fraction, and prove the rule for multioMn,r

Vf or V^ without finding their actual values.

XYU.

fl^of
^^^

K^"'''"^
^''''^ "''^"^ "'^^ ™"'' ^103- S*- 4^. be divided in ord«rthat each man may have £10. 10«. lOd. ?

^^"^

(2) Express the fractions U, Ji^ us ^^ f^^„.. , .

oommon denominator, and expre" tS"diffe7enre ofThe'sL ^"^
'

fraction of the difference of the second two
*"'" °' *

(8) How many ounces are there in a hnndrod w«,\,7,. a i.

many sqaare yards i;, an acre ?

"oMred-weight, and how

(i) Divide 220-8864 by 72-66 «nd 2-208864 by -07266

perafre.''""
"" """ "^ «--> ^ roods, 27 poles at £1.12,,S<i.

poundLIt::/'
'"' "'"°™' "^ *'"» '" ^ ^-™ »' « P" --t- oom-

6c o5- Lt w'^nri't ?r," "
^^'^ "' "" * p'-» of -->= ••»

work- ;; ,„;:herT
'"'"'

' '"^''' ' """«"' « ""y^ -1 * ^-IB

_ (8J Find the difference in the expense of c,m»« „ ,^^
- .n .„„g .„.i 12 ft. e in. broad wth Brns«l, carpetVoVa yird wide
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at 49. 6d. per yard, and with Kidderminster | of a yard wide at 98. 6c',

per ya 1.

(9) What sam will amount to £425. 19». 4^d, in 10 years at 8J
per cent, simple interest ?

(10) What is the yearly interest arising from the investment of

£385. 7s. S^d. in the purchase of 8 per cent, stock at 94§ ?

(11) Write down the tables of Troy measure, and of squai-e

measure.

(13) Divide 109839 by 35 by short division, explaining the method
of finding the remainder.

xvni.

23760

(III)

(1) Simplify (I) ^^^. (n) (f of 5^) + ^ of (2^ + 6i).

1

2 +

3 +

5

civ)(lofjof^)-(Aofioff). (v)ii^i^ti^.
Kx^-fixr

(2) Find the value of

(i) £4^ + 11^8.+7j%d. (ii) 1416A2Ill6P^|.of(4ac.3ro.2rpo.).

(8) Reduce | of U. 9d. to tlie fraction of 3«. 4d.

(4) Find the value of (i) 2*7 --913. (ii) 9178 x -381.

(ill) -00044406-7- -01 12. (iv) 3-27-H1-136.

, . , 1 1 1
(V -^ "^ ]~2 "*"

T23
"*" r^"4 "^

• * • ^^ ^ places of decimals.

(5) Find by practice the value of 6 yds. 2 ft. 9 in. at 5s. S^jd. •^or

fbot.

(6) If a lb. of standard gold which is 22 carats fine bo worth
£46. 14a. 6d., find the>alue of the Mohur of Bengal of weight 7 dwt
23 grs., and fineness 993 parts pure gold to 7 of alloy.

(7) What sum invested at 4 per cent, simple interest will amourt
to £111 in 6 years?

(8) If £1000 of 3 per cent, stock at 72 ba transferred to the 4 per

cents, at 90, find the change of income.
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XIX. 1874. (ADMISSION HIGH SCHOOLS.)

(1) By what must £157 I2a. 10^ be divided to give a quotient

(2) How muca wheat is necessary to sow a field containing 7|
acres if f of an ounce is sown on every square yard ?

(8) How many minutes between 12 o'clock noon May 24th, and

half-past nine in the forenoon of September 8rd ? and express the aii'

8wer as a fraction of the year.

16

(4) Aadi|ofl.|.ni?.|

9

(5) A house and lot together cost $3,600 ; the value of the lot is

I that of the house. Find the value of each.

7 7 3

(6) Subtract 2 —- sq. yards from g of Tjof 8 acres.

(7) Prove that multiplying the numerator of a fraction by any

number produces the same effect as dividing the denominator by the

same number.

1 6 4-876

(8) Simplify -75 of g H- 7*8 of —- (1 -875- 1^) X 2 +—
(9) If t of f of an acre produce 42 bushels of potatoes, how

many bcishels will an acre produce?

(10) A man working 9f hours per day finishes a piece of work in

6 days : in what time would he have finished it if he had worked 8|

hours per day ?

XX. 1876.

(1) Bought 19J yds. Irish linen at 6/4, 16| yds. calico at 1/8, and

16i yds. silk at 8/4; find the amount of the bill in dollars and cents.

(2) Add together f of | of £2 5«., f of 3 guineas, and -27 of £1

18«. 6d, and reduce the result to the decimal of £25.

(8) If a pipe discharge 2 hhd. 23 gal. 2 qt. 1 pt of water in one

hour, in how many hours will it discharge 11 hhd, 25 gaL If pi, the

water flowing with the same velocity ?

li
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(4) Add together
16 If

result by

ftof2^XH' l|of3^'"^X ^ and diTJd^e the

68 84 •

i

(0) A man's annual income is i|2400 ; find how much he mny
spend per day so that, after paying a tax of 2 cents 7^ mills on ever^

dollar of income, he may save $582 a year (365 days).

(6) A room is 36 feet long and 24 feet wide; find the difference

in the expense of carpetmg it with carpet a yard wids at $1.40 a yard,

•Dd with carpet 27 inches wide at $1.15 a yard.

(7) If 162 gallons of water will fill a cistern 4 tt. 4 inches long, 2

ft. 8 inches broad, and 2 ft 8 inches deep, how many cubic mches

•re contained in a pint f

(8) Three mm can mow a field in 6 days ; they mow together

for 2 days and then one of them ceasbs work, and the other two finish

the field in 7 days; find how long the man who ceased work at the

end of the second day would have taken to mow the whole field by

himself.

(9) A man sold two city lots for $600 eadi ; on the one he gained

j^ of the price it cost him, and on the other he lost ^ pf the price it cost

him : find bis entire loss on the sale of the two lots.

(10) A drover bought a number of cattle for $4875, and sold a

certain number of them for $43 ahead for the total sum of $r655,

gaining $680 ; for how much per head must he sell the remainde'

to gain $400 more?

NoTB.-*Ten marks for each questii^

o as

J.'-

XXI. (III. CLASS. "
1878.)

(1

)

Prom a pound troy are coined 46|J sovereigns ; find (in £ s. d.)

the price per oz. of gold.

(2) Divide $29.50 between two persons, so that one shall receive

half as much again as the other

(3) Simplify i of f8-1^- of y-H^ of ?g^'.
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rice it cobt

(4) The sum paid for 494 gallons of oil, including a duty on each
gallon which amounts to i of the cost price of a gallon, is $1719.12

;

find the duty on a gallon.

(6) A merchant tailor bought 27 pieces of cloth, each containing
19i yards, at $4.81^ a yard, and paid freight $9.62J ; he sold so as to
gain $381.87i At what price per yard was the cloth sold ?

(6) A and 5 can do a work in 8 days, B and in 6 days, A and
C in 4 days. If $16 be paid for the work, what is each man worth per
day?

(7) Find the value of 80 cwt 1 qr. 15 Iba of sugar at $10.20 net
cwt (qr - 26 lbs.)

(8) A person, afler paying an income tax of 2 Dtillsin the dollar,
has $1581.93 left. Find his gross income.

(9) Find the cost of covering a room 27 feet wide and 80 feet longi
with matting 2ft 6 in. wide and costing $1.62^ a yard.

(10) A millet has a bin 8 ft long, 4} (L wide, and 2i ft deep,
holding 75 bushels; how deep roust he make another bin which is to be
18 ft. long and 8| ft. wide, so that its capacity may be 450 bushels! ^

(11) A man, engaged in business with » capital of $10920, is
making 12i j^er cent per annum on his capital ; but on account of ill
health, he quits the business, and loans his money at 7f% ; how
much does he lose by the change in 2 years 6i months?

XXII (III. CLASS. 1876.)

(1) Find what quantity must be added to

( li4^| of
^^^^^^

. 2i of 6|
3i of 2| n of32| ^ 3iof4J/

to make it equal to (
~- of 3i of 3^ ofm- |).

19
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(2) Reduce iio its Simplest form l:^!?M.(-^26)»_
.

*^

(-OTS)'- (075) (025) + (025)"
and divide 9 •17045 by 8'86, giving the result to the end of the flrst

period.

(8) Express ^j of 12«. 6d + t*^ of 8 guineas + /V of JB4-
V'a of

2^d, as a fraction of £5.

(4) A m-jrchant marks his goods so that he may allow a discount
of 5% and still make a pro6t of 15%. Find the marked price o»
broad cloth that cost him $3.80 a yard.

(6) At fin election in a constituency in which the number of voters
was 1800, the votes polled by the candidates were in the ratio of 7 to 5,
and the successful candidate was elected by a minority of 240. Find
the number that d J not vote.

(6) A rectangular plot of ground is 60 feet long and 60 feet wide

;

one pathway is made surrounding the plot on the outside, and two
others intersecting at right angles in the middle of the plot; if these
pathways are 5 feet wide and cost 62^ cents a square yard, find their
entire cost

(7) A and B engaged in business, the former contributing $7500,
and the latter $4500. The gross receipts for the first year were $2800,
of which 5% was paid for insurance, and U^ per cent, for other-

expenses
; of the balance, B received a certain sum for managing^the

business, and the remainder was divided in proportion to the capital
each invested

; A'a share was $125* ; find B'a allowance as manager.
(8) At what rate per cent, will $1520 amount to $1733.75 in 2}

years. Find also in what time $38.40 will double itself at 6| per cent.

per annum.

(9) A drover bought 400 sheep- at a certain price per head. He
sold I of them at a gain of 20 per cent, /\j of them at a gain of 15, and
the remainder at a loss of 10 per cent, -gaining on the whole $217.
How much did he pay for the 400 sheep ?

(10) If three horses are worth 7 cows, and 5 cows cost as much
as 30 sheep, and 16 sheep cost $165 ; find the value of 12 horses.

'

XXm. (II. CLASS. 1873.)

(1) When greenbacks are at a discount of 16*. what is the pricu

of gold?
^
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(2) State and prove the rules for converting the different kinds of
decimals into vulgar fractions.

(8) Water expends JO per cent, in freezing; find the weight of
water in a solid piece of ice whose dimensions are 12 ft, 8 it 6^ HI.
(cubic foot ot water weighs 1000 ounces).

*

(4) Show that the sum of i/0-79012846679 and i/0'6l284567» fa
unitj.

(5) Show (no formulas) how to find the (true) discount on a sum
Df ttoncy for a given time and rate. How much may be gained by
hiring n-oney at 6 per cent, to pay a debt of $6400, due 8 months
hence, allowing the present worth of this debt to be reckoned by do-
ducting 6% per annum discount ?

(6) A person having $5000 Bank Stock, sells out when it is at
40% premium

;
what amount of money does he receive, brokeraea

being i%t
^ -6

(7) If a piece of silk cost 80 cents a yard, at what price shall it
be marked that the merchant may sell it at 10 per cent less than the
marked price, and still have 20% profit ?

(8) A merchant in Toronto has $4800 due him in Halifax • how
much more ^-ill he reahze by having a draft for this sum on Halifax
and selling it at i% discount, than by havir^r » draft on To-
ronto remitted to him, purchased in Halifax for this sum at i% nriw
mium? •'* *^

-

(9) A and B are partners. A'a capital is to B's as 6 to 8 • at the
end 01 four months A withdraws 4 of his capital, and B ^ of his- at
the end ot the year their whole gain is $4000 ; how much belongs to
each ?

*

(10) A commission inerchant in Montreal sells for a Toronto
merchant 80C bbls. flour at $6.37i, on a commission of 3%, and buys
certain poods required by his Principal, on a commission of 2% on the
pnce pa.d for the goods, taking his commission out of the money in
hand. Find the whole amount of commission.

(11) A person sold two horses at $ 1 60 each, losing 20% on one and
gaining 20% on the other. Did he gain or lose on . the whole
transaction, and how much ?
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(12) The Side. BO. of equilateral triangle ABC, is 80 feet • linos

::«^r" 'T 'I'T''"^
^' ^' bisecting the oppo;itesiLr.ndr

tersectmg ,D 2>. Find the area of the triangle ^/>a

m„/«1i!r'~'°*?'^^' i'^P**' ^^'^^"'^ Class Certificate, the candidatemust obUm at least fifty per cent, of the total raluc of this and the

"aZsTa^rTh; 7Z!^'
''' '- -"'• ^^ ^'^ ^^^ Of the

XXIV. (II. CLASS. 1878.)

(1) Find the difference between

(

•26 + -2 of S -7 4 -8 -f B -6 ^
•48 - 014 of 20 "

7 i - 2 of 1 1 /
*' *"*•* •*

^ J + 4*otrt + A + 160lv^f/°'
*'"*«*

IntriS on^r,!'"'?"''
*'""""' *"'"'' *•"« *««»"" by the staple

Interest on he true discount. Find the amount which a banker «i„»by discounting a bill of $2461.60, drawn 12tb of July at 4 momh"«d discounted September 8rd. at 6 per cent per «.num'. usually^ fgrace
:
giTe answer to exact fraction of a cent

nJ!S ./.,"»'' •»"'='»»' "ought a quantity of Canadian tweed, and

r^f™L t'^r
"'

'' '^' """ ™ """• •«» '" »«""g 't used

«iL h'/
tl-f ~f P"™ «' the oloth, and the amount the me,ch«.tgained by using the false measure.

"""uii

inJ*}-
* P*"»"J"^~» » ""^i- mm (D. S. currency) in U. S. 6sIWO

(..^ certain bonds paying 6 per pent), and 70^8 'pir cent moi.

^c^ ZILJ; '\'-''' ''' '""«' •»'"« •'« discount o?"

r^WK ' M ^ "^ • P"™"" "" « P" <»>"•. »°d the interest

«UW mTdL m 11^- *"" """"" ^o- «" '"» investment^^la•WOO m gold. Find the Muount (currency) inyested in^ kind of

were"id'^dI,Tvr'""'°* "j ^^ ^' *'' " "="l»i» P"<» of work/andwere paid daily wages according to their several degrees of skill j;rf8c„ncy was to .B'. as 4 to 8, and B; to C. as 6^ 6 ; ^ worked 5

work was $861. Find each man's rate ol wages per day.
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(6) A roerchant m Montreal owes another in Lisbon lfl28|
miirees, and ha resolves to remit through London, Amsterdam, andFans

;
exchange between Montreal and London is at H per cent, be-tween London and Amsterdam £1 sterling for £ll|S Flemish, between

Amsterdam and Paris £l Flemish per 18 fra. cs," and between Paris
and Lisbon 8 franca per 460 rees ; if the expenses of this circuitous
course be 2i per cent, what will it cost the Montreal merchant to
settle bis Lisbon account? (1000 rees = 1 milree.)

(7) I bought a hind quarter and a fore quarter of beef welchinjr
together 252 lbs.

;
I paid 7* cents a pound for the hind quarter and

Oi cents a pound for the fore quarter, and found that I had paid 174
cents OD the whole more than if I had bought both quarters at 6j cents
per pound : find the weight ol each quarter.

(8) A person bought a piece of land for $1000, to be paid for in
five years with interebt at 10 per cent ; he was allowed a choice of
twc modes of payment. (1) he could leave the principal unpaid till the
end 0/ the five years, paying the interest due annually

; (2) he could
pay 1200 of the principal each year together wiih the accrued interest-
roonej being worth 10 per cent, compound interest ; determine whether
one o( these modes was more profitable than the other, and how much
his land ultimately cost him,

(9) A merchant bought 400 lbs. of tea and 1600 lbs. of sugar, the
cost 01 the latter per pound being 16§ per cent that of the former • ho
sold the tea at a profit of 88i per cent, and the sugar at a loss of 20
per cent, gaming, however, on the whole $60; find his buying prices
and bis selling prices. ^ o r

(10) (a) Two towers 40 feet and 60 feet high respectively are
standing in the same horizontal plane 120 feet apart ; how far from
each tower is that point in the line joining their bases, which is equally
distant from their summits.

a) Two adjacent sides of parallelogram are 25 feet and 86 feet
respectively, and one of the diagonals is 10 ,/ 12 ; find the other diaje-
cnal. 1

^
XXV. (NORMAL SCHOOL. 1875.)

(1) A person sells $6000 Bank Stock, which pays half-yearlv
dividend, at 4% at 112, and invests in American Railway stock
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at 9fif What yearJy dividend should the latter stock pay In order

that hi.'- income n^ay be unchanged, gold being quoted nt 112J ?

(2) Incomes below £\oO a year being subject to 5d. iu tho ponnd
income tax, and incomes above £160 to 7<2. in the pound; find what
income above £150 a man must have that he may be just 7|(2. a year

poorer than a man who has £140 10«. a year ?

(8) The hour, minute, and second hands of a clock move on the

same centre and are together at 12 o'clock; at what time will the

hour hand be midway between the other two ?

(4) A owes 116,000 bearing interest at 6 per cent, per annum ; he
pays at tho end of each year for interest and part payment of principal

$2600 ; find ihe amount of his debt at the end of tii^ third year.

(5) A man began business with a certain capital : he gained

20% the first year, which he added to his capita!, and 87J per cent

the second year, which he added to his capital ; in the third year he

lost 40 per cent. ; had he received $600 more for the goods sold the last

year, he would have cleared in the three years two per cent on hia

original capital. Find the capital with which ho commenced business.

(6) A man borrows £5000 and agrees to pay principal and inter-

est in four equal semi-annual payments ; find the amount of each

payment, interest being 5 per cent, per half year.

(7) A merchant sold goods for which he received a 45 days* note,

which he immediately discounted at the Bank of Commerce at 6 per

cent. The di>count was $3 8'/U|| ; find the face of the note.

(8) Exchange between Paris and Amsterdam being at the rate

of 2 francs 20 centimes to the guilder, that between London and Pans

at the rate of 25 francs 80 centimes to the £, and that from New York

on London at 9i% premium, what will be tho cost of a remit-

tance for 1000 guilders from New York to Amsterdam by bills of ex-

change through London and Paris.

(9) A coal company's net earnings are $5368, and it pays $4000 in

dividends on 2500 shares, each $20 par value ; what per cent, of divi-

dend does It pay, and how much surplus does it retain ?

(10) A broker licensees $42100 to invest in U. S. ^/^^ bonds, after

reserving ^ per cent, on the par value oi the amount puiclmsed. What
was his commission, the bonds being ai premium of 5 per cent. ?

(11) What is the difierence in the cost of fencing (I) a square 10
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acre Add and a circular field of the same aren, the fence costing |5 •

rod ? (2) Fin } the side of the* largest square stick of timber tiiut can

be sawed from a log SO inches in diameter.

XXVt (INTERMEDIATE EXAMINATION. 1U76.)

(1

)

Simphfy f (3i -f U) £ + r{^l{j-\l
X '^^ ^' ^'- + :^2''

(2) J and B can do a piece of work in 8^ dayn, A and C 5^ daytj,

and /; and C ir 5f days. If $15 be paid for the work, what wages oes

each man earn per day ?

(8) A person buys a lot of land at $120 an acre, and by selling a

portion in allotments he makes 90 per cent on all he scll.^', so that

aftei reseryiog 20 acres, he finds that he has .valizcd on the remniiider

$840 more tbar the entire lot cost him. How many acres did h«

buy i

(4) A Tororto merchant owes £9U0 in Liverpool, G. B. He de-

termines to remit to Paris at 5 francs 60 centimes per $1 ; thence to

lluroburg at 185 francs per 90 marcs; thence to Amsterdam at 18^

st'vers per marc ; thence to Liverpool at 220 stivers per £ sterling

:

ho'j^r much roust he remit to discharge his debt in Liverpool, and how
iruch does he gain over direct exchange at 9i% premium ?

(5) A man invests $19,450 in Bank of Montreal Stock at 194, and

$l9,sfiC in Bank of Toronto Stock at 19S, paying his broker in each

c»se i pel cent on the amount of stock purchased. If the former pays

a half-yearly d'vidend of 6i per cent.., and the latter a half-yearly divi-

dend ol 6J per cent, find his total income for the half-year.

(6) Ccffee, costing 35 cents per pound, is m xed with Chicory

worth 10 cents a pound, in the proportion of 5 pqunds of coffee to 2

pcundsi of chicory, and the mixture is sold for 84 cents a pound : find

the gam per cent. }

(7) A person invests the present worth (true discount) of $30,192

(due six months hence at 4 per cent, per annum) in Bank stock paying

6 per cent yearly interest and selling at 92^ ; his taxes amount to 6

J

per cent ol his gross income from the above investment : find his net

ancual income.

(&) A and £ invest capital in the proportion of 4 to 5 in business

;
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\m

at the end of 6 months A withdraws j of his capital, and B ^ c( his.

At the end of thp year there is found to be a gain of $4050 : how is

this to be divided ?

(9) 1. In multiplication, why are the successive partial products
not placed directly over one another ?

2. Can the multiplier be r, concrete number? Explain
clearly the meaning of the factors in 5 ft. X 3 ft. = 15 sq. feet.

3. Is a fraction a number? Explam fully why i has the
same value as |f

.

(10) Find within an inch the length of a side of a square field

v^hich ooniaind two acres.

- f'^jw

XXVK. (1. CLASS. 1878.)

(1) Among the candidates who presented themseives at an ex-

amination for first-class certificates, A obtained 65 per cent of the
aggregate of marks, and failed to pass ; B obtained 80 per cent, of the
aggregate, and thus obtained 120 marks more than the required mini-
mum fcr pass. If A had made 240 marks more he would have just
reached the minimum for pass. Find the aggregate of marks and the
per centage required to pass. ,

(2) A person in London owes another in St. Petersbur^^ a debt of
460 roubles, which must be remitted through Paris; he pays the
requisite sum to his broker at a time when the exchange between
London and Paris is 23 francs per £1, and between Paris and St
Petersburg 2 francs per rouble : the remittance is delayed until the
rates of exchange are 24 francs per £1 between London and Pans, and
li francs per rouble between Paris and St Petersburg : what did the

broker gain or lose by the transaction ?
*

(3) Prove the rule for finding a residue of figures in the extraction

of the square root Extract the square root of 7 to 10 decimal places

, , , 1/7-4-1
and deduce^ -^;^-, v/8"T2~7^

(4) A person starts with a capital which produces him 4 per cent,

per annum compound interest ; he spends yearly a sum equal to twice

the original interest on his capital. Find in how many years he v 11

be ruined, having given log. 2= -SOI 0300. log, 13 = 1-1 139434.
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(5) A man holds three notes, the first for $1000, duo April Ist;

the second $1600, due July 1st; the third $1200, due September 1st;
he has their exchanged for two others, one of which is for $2000, pay-
able May Isr. ; find when the other note matures.

(6) It the cost of digging a trench varies as the product of tho
depth to which it io sunk and the quantity of earth thrown out, find the
cosf of digging a trench 270 feet long, 6 feet broad, and 12 feet deep,

having giver, that a trench 4 feet broad and 9 feet deep costs 45 cents

for each yard in length.

(7) An insurance company issued a policy of insurance covering
8C pel cent, of the estimated value of a ship and cargo, at 4J per cent,
and immediately re-insured 50 per cent, of the risk in another com-
pany at Z\ pel cent, During the voyage the ship was wrecked, and
the second company lost $900 more tlian the original insurers ; what
dia the owners lose ?

(8) The expense of constructing a'railway is $10,000,000, of which
4C per cent is borrowed on mortgage at 6 per cent., and the remainder
ia held in shares ; what must bo the average weekly receipts so as to

pay the shareholders 5 per cent, the working expenses being 66 per
cent of the gross receipts ?

(9) Three perso'^'^, ^, ^ and 0, form a partnership, contributing

to the common capital $3500, $2200, and $2500 respectively ; at settle-

ment, A'$ gain is $1120; B'a $880; and C'n $1200- given that Et
stock was in the business two months longer than .4'#, find the time
the money ot each continued in trade ?

(10) l£ gold can be beaten out so thin that a grain will form a
leai of 66 square inches, how many square inches of such gold-leaf

wil. be required to make a cubic inch, the weight of a cubic foot of

gold being supposed to be 1200 lbs. Avoirdupois ?

(11) The sides of a triangle, ABC, are 25, 80 and 35 feet respec-

tively ; on these sides external Kjuares are described, A CLE, A B
h B, Ji C Q F: find the aggregate area of the squares described on
the lines G R, K D^ B F.

(12) The Bides of a rectangle have to each other the ratio of 1 :

v^-3

;

nr.H rkorr\An/4i/M& Int. ia t^^ ^l
tSMiii USIC \Jl

i-U.

diagonal : und in what ratio the diagonal is divided.

viiv aii|^ius upvst um
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xxvm. (I. CLASS, ma)
(1) Prove the rules for pointing in Multiplication and Division

of Decimals.

Reduce to its simplest form
roy5)»

-f (-OS)*

(075)*- (075)' (•025)>+ (-05)*

(2) The owner of some city property allows his agent 6% for
collecting his rents; the amount which he annually pays for insur-
ance and repairs (and on which he pays no income tax) is 84% of
his net income

; his income tax, at 2 cents 7i mills on the dollar, is
$198.25 : find the gross rents from his city property.

(8) Reckoning commercial discount at 8%, how many years
would a bill have to run so that the holder would be willing to
pay something to get it off his hands ? Show that the error in com-
puting commercial discount, instead of true discount, varies nearly as
the square of the time, when the time is small, and where the dis^count
is small compared with the debt.

The interest on a sum of money for 2 years is $7112^, and the
discount for the same time is $63J3[ ; find the rate % and the sum
of money.

(4) A Building Society wishes to realize 10 per cent, on its loans;
the instalments paid to it can be reinvested at 3 per cent, per half
year

;
extending the formulas A « PIi» to include the case of n being

fractional, shew that the quarterly instalment on a loan of $1000 pay^
able in 6 years, is wT<ik^\

{I 'osy^-i
(5) A retail dealer bought a quantity of broadcloth, and marked

it for sale at an advance of 20% on 'cost ; in measuring it oft* to
his customers he used a faise yard-measure, ,by which he gained on the
entire sale an additional sum of $39, making on the whole a profit of
$379.20

:
find the cost price of the cloth and the length of his yard-

stick.

(6) By the construction of the Canada Pacific Railway, 80%
is added to the debt of the Dominion ; for the next fourteen years
after the completion of the road $5,000,000 of the principal, in addition

-.1:6 SDieres-v, is arrnuailj paid off, and at the etid of thai time tho
rate of mterest on tho national debt is reduced lO^^

J
if. ^ spito



\:^

EXAMINATION QUESTIONS. 299
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of these reductions, it be found that the interest on the public debt is
still 20% more than before the increased debt, find the, cost of the
Pacific Railway.

(7) Examine the merits of the following definition: "Pour quan-
tities are said to be proportional when a part of the first is contained
In the second as often as a like part of the third is contained in the
fourth." Give examples of its failure.

Where do you consider that the notion of ratio is first introduced
in works on arithmetic ?

Given that the distanct through which a body draws another in
one second varies as the force of attraction; that the force of at-
traction is directly proportional to the mass of the first body, and in-
versely to the squaie of the distance from the centre ; that the mass is
proportional to the product of the density and volume; and that when
the earth's volume and density are each unity, those of Jupiter are
1387-431 and '2'> respectively: find how far a body will fall from rest
in one second at the surface of Jupiter, if at the surface of the earth it

fitU through 16-08 feet in the sAme time.

(8) A person has an estate which yields a net income of £1620,
after paying expenses to the extent of IC per cent. He sells it and irt'

tests ine proceeds in the 4i per cents, at 96, the income now being
subject to charges of 5 per cent., and his net income is £16 17«. 5d. less
than before: find for how many years' purchase on the gross income
he sold his propertyo

(9) English standard gold is ^ alloy, and 4^ guineas weigh one
pound troy; the weight of a shilling is 87j'y grains troy, and pure silver
is imu heavier than an equal value of pure gold. If silver were to
fall one per cent in value, find what change would have to be made
in the alloy in a shilling in order that 20 shillings might still be equal
to £1, ttie alloy being supposed of the same specific gravity as stiver,

and the weight of the shilling unchanged.

(10) «. The three sides of a triangle are 20, 80, and 25 respectively.

Find the position of the point which is equally distant from the three
angles.

b. Two sides of a triangle are 8 and 12J respectively, and the line

bisecting the angle they contain is 6 : find the third aide.
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ANSWERS TO THE EXAliPLfo.

2. 200; 808; 764; 888.

4. 27504; 33000; 9016.

EX. L (p. 12.)

NotatUm.

1. 68; 81; 99; 40; 13.

8. 4000; 1471; 6980; 9009.

6. 100000; 676060; 202698.

6. 7008000; 11108106; 64064088; 613020808.

7. 2000000000; 9000800021; 94090094904.

Numeration.

1. Forty-three; sixty; eighty-eight; niaety-seven ; fifty-nine; twelTe^

twenty-one; nineteen.

2. Two hundred and fifty-six ; four hundred and one ; five hundred; nine

hundred and ninety-nine; three hundred and sixty-five; five hundred and
seventy-eight ; e^ht hundi^ and thirty-seven.

8. Two thousand ; one thousand, seven hundred and twenty-four three

thousand and three; seven thousand, five hundred and eighty-four ; one thou-

sand and seventy-five ; one thousand, five hundred and forty-on6.

4. Thirty-seven thousand and three ; forty-seven thousand and forty-nine

;

sixty-three thousand and ninety ; eighty thousand and eight ; three hundred

and forty-one thousand, tliree hundred and twenty-three.

6. Six millions, eight hundred and fifty thousand, four hundred and six

;

eight mill )ns, dghty thoii5)and, eight hundred and eight ; seven millions, eight

hundred and forty-nine jusand, six hundred and thirty ; four hundred and

e^hteen thousand, two hundred and fifty-foun

6. Ten millions and one; twenty millions, two hundred and twenty thou-

sand and twenty-two ; ninety-two millionft, five hundred and sixty-eight thousand,

nine hrndred and eighty-seven ; thirty millions one hundred and eighty thou.

sand and seventy.

7. Two biUion3, five hundred and Mxty millions, five hundred and thirty

thousand, two hundred ; eight hundred milUons, three hundred and nine thou-

sand five Imndred and sixty ; nine billions, seven hundred and thirty^lght

millions, four hundred and thirteen thousand, two hundred and eight

8. Seven billions and seventy millions, four hundred and twenty-three

;

nine hundred and eighty-seven millions, eix hundred and fifty-four thousand,

three hundred and twenty-one ; five billions, seven hundred and seven millioua,

sixty-eight thousand and eighty.
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ANSWEBS (pp. l(Hi9.) 30 i

l72.!7 ^
•^,

'''°°'' "«" '"'"^"^ •"'J ""'"ty WUioM. ix hundred«d *.r Hour „u,o,^ one hundred .„d three thouLd. ..o'hund«d .^

Ex. IL (p. W.)

2. 8611911. 8. 1148890.

6. 8794787869.

9. 16287839200306.

12. 14647
; 48829

; 82391.
14. 149086967988; 16696688926; 142228910946.
16. 4304268. 17. 1000002783636293.
19. $340086. 20. |80081668.

1. 423678.

6. 1881390.

8. 8666748090.

11. 61463796.

4. 2923038.

7. 718878639140.

10. 9691400363.

18. 779264; 292661fi,

16. 98929.

18. $22540000.

21. $126246091.

Ex. III. (p. 19.)

*• ®^*^^^-
2. 300868384.

g. 78646889. •

4. 6180908; 7036970; 111232112.

6. 115849491; 2922930923; 668990634342
6. 8087; 49S6. 7. 3999996; 99700000. 8. 14616927
9. $63524.82. 10. $1814609. n. |567.

Ex. IV. (p. 21

)

1. XXX
;
XLVIII

;
LIX

; CCXX ; DC
; M.DCCC.XLIII

2. Twenty-three, 23; sixty-nine, 69 ; two hundred and eighteen 218 • fir.^ousand and one, 6001
;
one hundred and fifty thousand sixTundll .three, lo0603

;
two millions, one hundred, 2000100

' '"^

Ex. V. (p. 28.)

1. 4016708. 2. 949728.

6. 67248560. 6. 88076.

9. 128137428. 10. 694090141.

12. 4222404, 6802762, 12432684
;

6I9648fiQ R'TfiAAQTA

8. 24642451.

7. 4848162

11. 614796033260.

4. 6286560.

8. 3270069.

686289802, 2868835536, 2581382769;
182681498641, 68943108679, 70936237486. 67108866380.
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18. 16822Y24; 213777000; 2861710300; 21810149162; . ^

16340824080; 121932631112635269;

40,166,«02,248,306,278,754,132.

14. 44886996200592; 2606G61C67240 ; 128672831824016;

16232906283422680 ; 1,630,188,063,103,649,203,286.

16. 1966470720; 684763647963886.

16. 8876; 54096923986 ; 440956790820. 17. 21084100; 1408008.

1. 643817.

4. 71340987.

7. 234916.

10. 40&30, rem 270.

13. 6719070. ^

Ex. VI. (p. 86.)

2. 18674687.

6. 814545, rem. 17.

8. 704745.

11. 591863.

14. 7576.

8. 930622, rem. 86.

6. 11805669.

9. 8862.

12. 22151887, rem. 47191.

16. 65299477.

18. 14830201.16 243096269. 17. 3396, rem. 6094687.

19. 9000900090009, rem. 1 ; and 900009000090, rr na. 10.

20. 8854, rem. 26167. 21. 746115, rem. 88337.

22. 6084. 23. 874369. 24. 764095.

25. 11717201, rem. 645. 26. 6771, rem. 642962567.

27. 39486, rem. 2211. 28. 86. 29. 2826863, rem. 66.

80. 68911741. 81. 9862. 82. IIH-

88. (1) $34761.90^?, fl37254.90^f (2) $102493 nearly.

84. (1) $68569.12 iWf. 170390.421^1. (2) $1831.30 nearly.

Ex. VII. (p. 38.)

1. 28944. 2. Nine millions, ninety thousand, nine hundred and nine
;

ninety thousand, nme hundred and nine ; 9181818 ;
90000i»0.

3. 86 years. 4. 548501. 6. 8431522.

II.

2. 6 years. 3. 700409000000000000. 4. 533242. 6. 19052.

III.

2. 800 days, and 76 lines remaining. 8. 18008.

6. A, JB, and C score respectively 18, 67, and 33 runs.

4. 9876.

w.
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408008.

B.

,47191.

65.

Qd nine

;

19052.

. 9876.

IT.

1. 24570. 2. 29; 71.

8. 100100101 ; one thousand and ten millions, one hundred and one

thousand and ten ; 1840. 6. 4549206. .

T.

1. 69788; 48, with remainder 91, 2. 815. 8. 20000 English only

80000 French only ; and 70uO0 both English and French. 4. $63412.

6. 624.

VI.

1. M.D.LXIII, il. 8. 667342.

4. Two hundred and serenty thousand, one hundred and thirty ; twenty*

six thousand, seven hundred and eighty-four; 10234; 6.

6. 81, 13, 16 years are the ages of the children.

Ex. VIU. (p. 67.)

i. 87828 cts. ; 102787 cts. 2. 13680i. ; 3744^.

8. 201 halfpence ; 976^. 4. 80425^. ; 188663 halfpence.

6. 88560^. ; 8660 fourpenny-pieces. 6. £5909. 18«. Q^d,

7. 200 half-crowns, 1000 sixpences, 1600 fourpences.

8. 843555 grs.; 6493lb3., 19dwt8., 21grs.

9. 1 96597 lbs., 2 oz., 17dwts., 12grs. ; 51456dr3. ) 16436880.

10. 249056 oz.; 14 tons, 15cwt., 1 qr., 18 lbs., 14 oz., 9drs.

11. 162 tons, 17 owt., 3 qrs., 25 lbs., 9 oz. ; 19439375 drs.

12. 98920grs.; 72oz., 4dwts., 22grs. 13. 6864 yds. ; 36306280 in.

14. 7 lea., 4 fur., 10 po., 6 yds., 2 ft., 4 in. ; 471 2544 'n.

15. 2661126 barleycorns; 88016^ yds, 16. 79c lains, 2yd8.; 9ft., 9ia

17. 1348 nails; 1124nHils. 18. 2004 nails; 880niiils.

18 t680po.; 273460 sq. yds. 20. 6188724 sq. in. ; 138847^ .'?q. ft

21. I575000sq. links; 812ac., 2ro.

22. 783 cub. ft.; 3 cub. yds., 10 cub; ft., 1031 cub. in.

23. 794163 cub. in. ; 1245888 cub. in.

24. 4504 pts.; 11432gals., 2qt8., 3gilla.

25. 24344 qts. ; 89863 bus., Spks., 1 gal., 2 qts.

26. 9000 bush.; 1291 chald., 34bush., 3pka.

I
!

nfrnoo _u__i_ . 1/M} ___.sou 3ut:«;is j iuc icatiis, =• -^Mufstz

28. 22266000 sec. ; 2674859 sec.

Mtfkd 1 r? cil%y%^^4a
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z9. 668l90ipU.; 8840951 qUi.; 88628^ gab.; 2820^ bat.
80. 878223200tec. 81. 5026bra, ISOQOOOOseT
9i. 77976820 8<j,«o. J 2169180800 flq.ao.; 21l684u0008q. ao.

Ex. IX. (p. 60.)

I. £168. 16*. ZH 2. £271. 10.. 8. £8829. 3.. 1^
4. 148tons. iscwt. 4qr«.. 211b.. 6. Hlbs.. 9oz.. 2d«.. 19gr.,

6. 228ac., 8ro., 16 po.

7. £66861. 0«.4M ; £79261. 16*. Oirf. ; £769861. 165. 2^

Ugi!."

*'^''''^''' ''«''^' 1981b8.,9oz..l9dwt..i 17671bs.,lc..,18dwta,

9. 282lb8., 408., 4drs., 1 sc. ; 246 IbB., 4o2., Sdre., 17gr8.
10. 2ton«, iscwt.. Sqrs., 24IK 8oz.; 2214 tons, 9owt., 2qr8., 26 lbs •

168 tons, 9 cw^ 2 qw., 2 lbs., 2 o«.
» ^ .

^0 lbs.

,

4fur 198yds. 12. 186yds., Iqr.. 8na.; 182Eng.elIs.
13. 181 ao., 16 po.

; 87 ac, 2 ro., 26 po., 14^ sq. yd.. 2 «q. ft, 98 sq. ia.

,^
^*- 86c.yd8., 9c.ft., 676c.in.

18. 804gal.. Iqt.; 47pipes, 56gals., Iqt.; 408 hhds., 86 gals., 7 pts.
16. $701.47; |178937.98.

17. 28mo.,lwk.,19hrs.,40m.;
216yrs..89.ks.,6d.,I7hn..,61„,.,5l8ea

18. 86yr8., 7mo., 2wk8., 3d., IShrs.

1. £881.19«.lljrf.

8. 4cwt., Sqrs., 6 lbs., 7 oz.

6. 6ac., 2ro., 81 po.

7. £77.17«.10H
9. 6 tons, 16owt., Sqrs., 5 lbs.

11. 80 yds., Iqr., 2na.

18. 1 m., 6 fur., 36 pa, 6 yds.

Ex. X. (p. 64.)

2. £;318.6«. IJrf.

4. 12 fur., 86 po., 1 yd.

6. 56 qrs., 6 bush., 1 pk., 1 gal.

8. 869 lbs., 4oz., 6dwt8., Sgrs.

10. 16 lbs., 8oz., 4dr8., 1 sc.

12. 1yd., 1ft., 10 in.

14. 1 ro., 28 po., 28 sq. yds., 8 aq. ft.

K. 6b...3fir.,8,«. 18. 2n...,.„k..3d. l.vUv.i,^
. 2L 15976.60.

OA J*ttn /\- . I >



pa, I9gri.

>, ISdwts^

, 26 lbs.;

ea., 2 m.,

l.ia.

pts.

i., 5 1 860.

al.

re.

jq. ft.

It., 1 pt.

'. 26".

iiJ^sWBBfl (pp. 67-«».)

Ex. XI. (p. 67.)

£05

1, |m8.S0; 18042.90. 2. £79.1««.8</.; jR98.16t.9A

8. £68402. 16«. b^d. ; £69218. 2t.

4. £879118. 9«.2K; £899746. 9«. 8irf. ; £1222447. 9«. 71*1

;

«. 698 Ibe., 2oz., lldwto., 16gra.; 8119 lbs., 6oz., 12dwto., 12gr8.

6. 88U)na,2cwt.,2qr8.,22lb8.,16oz.; 228ton8,l6cwt.,8qr8.,10lbs.,12oi.

7. 64V lbs., 6o«., 4dr8.; 8102 lbs., Soa., 1 dr., laa
8. 606 yds., 1 qr., 2 na. ; 8670 yds., 8 qra, 2 na.

9. 2 fur., 10 po., 1 yd., 1 ft., 10 in. ; 1 m., 1 fur., 14 po., 1 ft., 2in.

10. 186ac., 8ro., 27po., 26}yds., 4a
11. 4671 ac., 1 ro., 24 po. ; 40880 ac, 2 ro., 82 po.

12. 677 gal., 2 qts. ; 14841 gal., 3 qts. 18. 199 Ids., 1 qr., 7 bus., 2 pks. ; 8681 Ida.

14. 1 yr., 18 wks., 4 d., 8 h., 34 m. ; 88 yrs., 46 wks., 2 d., 18 h., 6 m.
15. 672 tuns, 1 pipe, 85 gals., 8 pts. ; 7706 tuna, 1 hhd., 10 gals., 2qt«.

16. 1691 bar., 17 gal., 2 qta., 1 pt. ; 88186 bar., SOgaL, 2 qta.

17. £1063. 4*. lOK 18. $26462.

Ex. Xn. (p. 69.)

1. £85. 38. ajrf. 2. £39. 9s. ^d. 8. 16 lbs., 10 os., 1 dwt., 14 gra.

4. 228 lbs., 1 oz., 2 drs., 1 so. 6. £1. lis. 2d.

6. 2 po., 8 yds., 6 in. and 28 in. rem. 7. £1. 8«. lO^rf.

8. £8.18».4dL 9. 2o.yds., 4o.ft., 1891^Hc.iii.

10. 10«.0id 11. 2 tuns, 1 pipe, 27 gals., 2 qts

12. £77.11«.4ii. 18. $283. 14. 12«. 9/^»i^
16. £18. 16#.8K 16. 17cwt, lOlbs., lloi., 8fidr8.

17. 8 cwt., 1 qr., 12 lbs., 8 oz., 7if drs. 18. 7 mo., 26 d.

19. 14d., 18h., 27m. 20. albs., Uoz», Uffdw.
21. 71bs., 140Z., 4HSdra

22. 2 ac, 8 ro., 27 po., 19 sq. yds , 7 sq. ft., l^A,- sq. in.

28. 14po., 128q.yd8., 6sq. ft., llOaVsq. in.

24. lt§|naUa. 26. tbuB-.l^yA^pk. 26. $715.
\
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^ "fi timet.

*• 5J«ilH timet

AirowKBs (pp. 7i_77.)

Ex. Xril. (p. 71.)

2. 23 times.
3. 106 tlniM.

6 86ti,„o8.
7. ee.imes.

^- 186^3 JfJ limes. 10. 78Umei.

*. 166Ume*
8- 288iiuief.

Ex. XIV. (p. 74.)

l.lMfl 1660 c., 15600 m.; 68-2 0., 682 m.

4. lOOOlfl.. 10001 c, 10001 ni.; 46026 fl., 46026 c, 46026m.

Ex. XV. (p. 76.)

s' £8 ^fl^f^
'''"•

2. £662.7 fl. 7 0.7 m.

e. 4*884. Ic. 6m. ; £4888. 2fl. 8c 9m 7 i?i« «« « «
8. £80.,M«. 2c 6,.,., £278649' 89 80

' "^ "°= *"'• ""^

». £88. »1L 1 c. .^ l„. £e;8. Jfl. e, 4B. „. £,,. J J ,^

Ex. XVI. (p. v».)

I.

I. 84*. 8.JI26400. 4. ,68m. ,. £,„^ . ,^ ^^,

II.

1. £87. 12«.8J4.
4. £2.4«. 8rf.; £1.9*. 6rf.

2. $28782.96.

6. 66 dozens.

ni.

8. 90090; 17920000.
6. £1. 8s.

1. 681b3., ISdwts., 8grg. 2.116 yds ^ I^^ k ^j
^ 14268 66.

6. 6 dollars, 12 dollars, 86 dJllars, 144 dollar..

IT.

2. Gain in 2d case x 12=gain iu ist case x 1 1. g 19,e-l»g«L
6. lOOOperches. 7.16226866

2-4762000000. a40Hdozenl ^o.^nnn ....
e. £884.6 fl. Bo. 8m.

'"'
"' °°*^"«-

ii

MiitiiiwiiiiwiiTtan'yii^
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irSWERS (pp. 79-68.) 807

VI. !

1. £46 V^.td. fi. 47di., 1ft. 8. 880.

4. 15<.6</. 6. 17.02; 88.06; |1.8S 6. 425qnArtert.

YU.

1. 6260320 roin. 2. 16 tons, 16cwt., 1 qr., 14|lb8. ; 48 m., 6 tar., 1 po.

8. 26|ydi. 4. 1206 dayi, lehre., 11', t\iy'. 6. 817.80

6. 802040; 8220660.

Tin.

a. 7 lbs., 6oz, HHn. 8. 8844200. 4. 88724.68.

6. £1811. Ifl. 8 c. Im.; £606. Om.; £6727. 8fl. 8 m. 6. £108.

IX.
^

1. Majl, 1768. 2. 10800. 8. 20HfMO-
4 144640. 6. 6hrs., 7 m., 12 see. 6. £6701. 10*.

X.

1. 86. 2. 11*. 10KSH<r- 8. 286l^\mo.

4. 8647.60. 6. 81-60. 6. 6 men, 12 women, 18 bojra.

Ex. XVn. (p. 84.)

1. 8. 2. 16. 8. 0. 4. 11. 6. 4. 6. 40. ^H
7. 17. 8. 2. 0. 20. 10. 16. 11. 26. 12. 8. H

18. 8. 14. 12. 16. 498. 16. 13. 17. 18. 18. 2. H
10. 7. 20. 6. 21. 86. 22. 84. 23. 604. 24. 88. ^M
26. 11. 26. 128. 27. 23. 28. 36. 29. 2228. 80. 14.2687. ^M
81. 87. 82. 87. 88. 2. 84. 2. 86. 18. 86. 8. ^1

87. 28. 88. 7. 89. 4. 40. 2.

Ex. XVm. (p. 88.) I
1. 48. 2. 000. 8. 105. 4. 140. 1
6. 11808. 6. 18648. Tt 60337. 8. 408673. HI
9. 844988 10. 2663667. 11. 10867906. 12. 11754488. ^1

18. 72. 14. 48. 16. 30. 16. 120. 17. 1080. ^B
IS 204.

600.

19. 1102.

24. 720.

20. 192. 21. 2.K2. 22. 3465. ^^1

28. 26. 2620 .
26.' 1260. 27. 1184. H

80. 7200. 29. 2120. 80. 1008. 81. 22680. 82. 2017700778.

1
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308 ANSWERS (pp. 91-W.)

I
15 46 60 180

' la* 12' 12' IsT*

1 ~. JL, i. « «
1« 24 32 40* 80'

Ex. XIX. (p. 91.)

287 616 861 184S9.
68

' 68 • 68 '
"68"

Ex. XX. (p. 91.)

2 -il, JL» 1» W
W87 11740' 14675* 2641?

Ex. XXI. (p. 92.)

1. ^.^, 1«1; J. 68, 198 88 77 242
3 '/ 22 8* 7' M^'r VY2'

2. % 1!?, H8, 598 910 218 646 1417 2607 8818
2 5 18 28 86 '

-2- -^-'
-IF' -2r' -sT'm 588 1621^ 2m 4096 260 626 1626 2878 4876

2 5 18 , 28 86 ' " 2"' X' IF' -23"' IF'

I. 8|.

6. 86{f
11. 6.

16. 969V\r.

• 8*

. 480

11.

16.

2482

43
•

90326

861
'

1
6 --

Ex. XXir. (p. 98.)

«. I2i 8. 6i. 4. 12J.
^. 48.V 8 3if. 9. 81/^.

12. 87TVr. 18. 90tW. 14. 1614f|JJ.
17. 22rlh. 18. 868A*^. 19. %^U\U.

2 *^

Ex. xxni. (p. 94.)

41
8. 9'

7.

12.

17.

326

13*

1100

84'

21681

187
•

A 228

13. ??!.
224

18.
61208
2869~'

2.

Ex. XXTV. (p. 98.)

2! , 8
86- «• 10-

H 87« « 176
" 44- S-

T"*

4.

9.

14.

19.

87

6

14022
~7~"

5463

202*

46689

107
•

A 5»

72

9.
14

16*

6. 9.

10. 92^.

'

15. 59Hfo
20. 12iffJ.

« 811
*•

T2--

10.

16.

20.

11162

18
^

7244?

44.

72418
720~*

10.

248

48*
AOnn

"aF*



59HJ«

11

r2~

1162

IF"*

244«

|418

'**!'

'I-

6. 8'

26

16.

21.

26.

m
290*

72*

64Y

Hi-

1.

6.

8.

7rz% r-r. ^rr. 2.
16 20 24

80' 80' SO'

12 10 11

28' 28' 28'

20 21 26

48' 48' 48'

AN8WEB8 (pp. 96-98.) 809

Ix. XXV. (p. 06.)

w
"• if

17. 4-.
4

22.

27.

81.

27

1624'

2031

8068'

IB

29*

18.

18.

28.

28.

276

903'

123

127'

17

81*

901

1900'

0.

14.

19.

41

67"

86

62'

628

6462'

10.
18

17'

''W

24. i..

29. —
7

20.

26.

108

186'

288

6641'

80. 1«.

20

Ex. XXVI. (p. 98.)

16 86

40' 40'

18 27 20

8 9 10

12' 12' 12*

A ~

'

' 86' 86' 86'

26 27 28
' 80' 80' 80'

16 18 20 21

24' 24' 24' 24*

4 -i A
27' 27*

,
68 66 68

'

72' 72' 72r

J
86 60 60 68

'

90' 90' 90' 90'

429 1092 1317 2002

18.
240 175 28

16.

17.

19.

400' 4«)0' 400'

808 180 286 64 11

896' 896' 896' 896' 896'

486 324 189
J72 _48 81

729' 729' 729' 729' 729' 729*

8256 1190 8276 60 8500

6800' 6800' 6800' 6800' 6800'

J2
8008' 8008' 8008' 3008*

^^ 147 216 80 89
' 262' 262' 262' 252'

^g 224 688 660 432 72 ?;67

672' 672' 67?' 672' 672' 672*

18.

20.

9000 900 90 9

10000' 10000' 10000' 10000*

484 297 686 189

766' 766' 766' 766'

r
Ex. XXVII. (p. 98.)

In order of value the fractions will stand thus

:

1. -r-
8 7

9' 10' 6

a 1_ ±_ ±_ 2_
8' 6» 4» 2

„ 4 .6 7 1-8
'•T^'y'l2'T^^T



no AirSWEBS (pp. 100-103.)

—. J^ - 1 r 21 8 7 8 9
6n» 51' 12' 16- ^'

26' rv IS' T' ^'

'•T-^^'.A•'^'^^.^^lo^4^

6 ^ 1 ?L 1. 8
* 82' 10' 40' 16* T

8-
T' 3*' T of n> 9. IJ, 1 i- 29 13

^ ''
7 ' 8 » 6rt' 28-

^ ^ '^ VOO 401 113 6130. -I-, — . ~ — — nil. "700 4C
9' 2/ 18' 11' 36- "• '"^' 748' 44T' 162' 7«-

28. 1 and 1.
4 6

The sums will be

:

'^'~^H,}ot9lloflofj.

''•
tl ^' re-

Ex. XXVIII. (p. 100.)

1. IjV

'•86-

18. 2iV.

18. 2-AV
23. 10,1-.

28. l^H.

88. 13H.

Jtt. 121.

2 2

82

8. m
9. ni 10. 11?.

156

64

11. II4V.

14. lAV 16. 1.

19. Uf.
24. 5[1J.

29 7/,.

34. mi
39. 18ji%.

20. 1,^5.

25. 3-,V

80. 585^.

85. 2HH.
40. 8,i,V

-• I-
21- hhh-
26. lAV.
81. 444^.

36. 11-,V

41. 6976.

Ex. XXIX (p. 102.)

2 1

'?. 1-.V

12. llff.

17. 31H.

99

8. 4tJ^. 9. IJ.

13. 13^^. 14. M\^^.

91 P, 2

18.1.
66

19 2
^^'

1^-

6. IH.

12. 14J.

IV. 1M-.

22. 15U.
27. 2^.

82. 2.548|i

87. 231-H.

42. Si^ir.

K 1

10. 8H5.

16. 19HI.
1

20.
6

" 27*

26. The sum

22. 8f|, 2ff. 28. lOHf. 24. 2^,
of the fractions is 6 times as great as their diflference.

I a^.



AN8WEK8 (pp. 4-108.) 811

Ex. XXX. (p. 104.)

1M-.

mi
2i-

1.
10

21'
2

^<^*

•
18fi'

8.
2
1' <\- 5.

4^
5*

6. 2i. 1. 10^. 8.
2

9. 40. 10. 5i

11. I.
85

12. T^.
1152

18.
10

29'
14. 2. 16.

1

6*

16.
8

425'
17. Sdry. 18. 242H. 19.1.

85
20.

6

18*

Ex. XXXI. (p. 106.)

1. 4.

^ 153
^- 608-

2. 2^.

®- 21-

3. liV

^' 26'

4.

8.

llV.

21

50*

9 ^^
^' 862- "4- 11. 8iV 12. 153.

13. 347^ 14. l-iV
,, 4805 , 320
15. and —

.

496 496
16.

2

T
17. 1- " . 6i. 19. 6J. .0.1. 21. 86. 22. m

Ex. XXXII. (p. 108.)

1. 76cts. ; $2; $2.60; 76 lbs.; $7.60.

2. £1.2«.6rf.; £1.6s.8d.; 11^6?.; 8«.

8. |4.()8. ; £1. lis. St?. ; 3 toua, 8cwt., 2qr8., 7|lb8.
; $80.

4. 62 cents; £1. 16s. 4fd. ij. ; $8.66|; U.l\^d.\q.

6. 7s. %lid. ; £3. 17s. Zd. ; Is. 4i.

6. Iqr.. 6Jlb3. ; 12 oz.; 6 fur., 88 yds. ; 2ro., 20po.

7. 3 fur., 25 po., 2 yua., 1 ft, 6 in. ; 7 his., 1 2 in. ; 2 ft. ; 3 qrs., 21 lbs.

8. 7 lbs., 9 oz., 9J drs. ; 1 lb., 9 oz. ; 2 gals., 1 qt., \^ pt. : 4 ac, 1 ro., 2 po.^

8yda.

;

1 ft. 94f^in.

9. 3hhds., 22 gals., 2qts. ; 2 tuns, 1 hhd., 81 gals., 2qts. ; 6bu8., ' pks.,

l^gals. 10. Shrs., 36 m. ; £2; *3.12i.

11. £2. 16. 3d; 6}H*?ent8. 12. |4. ; 33^ cents.

18. 112 lbs., 4oz, 18dwt., 12gr8.; 2 mis., 1 fur., 22 po., ^\i%.

14. |2.17i. 16. 3«. i^i^y. 16. 46cts.

17 £4. Os. 4|(/. 18. 1 ton, 1 1 cwt., 8 qrs., 20 lbs

19. 12cwt,2qr8., 131bs.,2oz., lOfdrs. 20. 1 lb, loz., 12dwtP.,5tgr8.

21. 4 fur., 89 po., 2 yds. 22. 6 cub. It., 1 10jt CUD. in.

23. 4 6, 3//., 4 m., 4 fur., 1 po., 1^ yis., 6J in.

25. 2726 days, 18 hrs., 84 m. 26. 4 ao., 1 ro., 28 po., 82 yds.
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1 i. ®3
* 16' 100*

ANSWERS (pp. 109-118.)

Ex. XXXIII. (p. 109.)

2 1. -?!
' 12' 160*

6.
79 2660

200 • ~T~'

8 14^. W9
' 16 ' 661* 1000 ' "T*
8g 69

* 44' 1100*

8. 1; m
16' 480' 9.

9 1681

11.
9269 8

480 ' T'

16

8 ' 171

12.

16.

88 '8840'

293 79

2880' 480'

400' 3000*

7.

10.

47

761 2617

10660' 11664*

1169 11

495

13.

10368' 676*

8025 36

6596' 1*

19.
1 Sl_

2240 ' 184*

23. -i-.
160

24.

20. ^ ;
1^

80' 79'

108

17 ± • -L
800' 2112'

21.
1225 5

2304 ' 6 *
^^'

28.
2822400

61
*

125*

29. L»
«4-

25. !?.
81

26.
5400000*

" 16' 60*

''•i75'n-

1
. £

1863' 25'

218
27.

440*

30. 1^
24

31.^3
20

8. (1) 87f.

4. (1)
_87

976*

2. (1)6000.

Ex. XXXI7. (p. 113.)

I.

2. 4i^ and3T^^:8i.

(2) 8H. (8) -.. (4) 4Jf.(8) 'X
^ ''56

11.

2. 2ljand3i|.

(2) 14f^.

(8)3,VV. 6. 5H.

(8)

8. ^ and l^i

9 1

247*

in.

(2) (8)2.jQ. v«; «. (4) lyf^.

« j- of 4 is greater by -i. 4 ll!f8 ' ^"
• 1681*12 fi. liWr.

5. 16.



II

47 495

1000' 2
•

2617

11664
•

1

76*

3 1

16' 60'

192 6

176' 11-

1 4

1863 ' 26*

27.
213

440*

233

20
1

6. 6H.

fi. 16.

ANSWEB9 (pp. 114-120.)

rr.

1.
8

86* Mi)|^, (*)'22*

8. 218 and -L.
y4o

120
(3)^? (4)H.
^ ' 684 ^

' sT

313

(5) 12A

4.
1

6. The quotient is 144 times as large as the product.

T

7 8

'•i'n- M.)8,. (.)H. (,)?.r
^^,^^«

/rv 265 .., 39 41

(«>m- <«>io- Oil- *•!•

TL

2.(1)1. (2)1. 8)^. (4)8. 8.
J^.

80*

*• 860- **•
16'

5. H. 6. 2A;^.

TII.

^- ^^^m- ('>^^''-'^- (3)2. (4)|g. 8 18} and 8a 4. ^liT.

5. The whole score was 240 runs, and the dcore ot each 30, 24, 24
12, 12, 12, 80, 30, 30, 80, 6.

Ex. XXXV. (p. 120.)

1 i.. 12^. HJ. IH. 111? 1717 10001
• 40' 126* 50 ' 500 ' 6 ' 60000' 200000*

230409 280409 10686 114126001 88401
1000 ' 100000' 6 ' 1260 * leoo*

667097368 20819 10000009, !

80000 '2500000' 10000000 ' 1000000000*

2. -1; -3; -7; -53; '07; -003; 9178; 91-78; 09178; '0091; -00009}
620-8

;
-9

; 80142 ; 6-72819
; -000672819

; 6728*19.

8. 7; 70; 700; 70000. -6 ; 60 ; 60000. 4-81; 48100.
16201; 16201; 16201000; 9001600; 90016.

4. 061; 00061; 0000061. -00008; -000000008. '005016; 00006016

6. -6; -7; -19; -28; -005; 97; 000001; 14-4; 280-0004; 7007-
100-00001; 1-0010001; -000000005.

'
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314 ANSWERS (pp. 121-126.)

6. Ponr-tenths
; twenty-flre hundredths; seventy-flvc hur-Iredths; seven

hundred and forty-Ave thousandtha ; one-tenth ; one thousandth ; ono hundred
thousandth

; twenty-three and seventy-five hundredths; two and three hundred
and seventy-five thousandths ; two thousand three hundred and coventy-five
ten thousandths; two thousand three hundred and soventy-five hundred
TOiUionths; one and one milUonth ; one miUion and one ten miUiontha; one
hundred miUionth.

Ex. XXXVI. (p. 121.)

1. 47-09696.

4. 29366073.

1. 968-77386.

10. 9181-6074976.

2. 290381404.

6. 418-94614.

8. 870-430378.

11. 6082-8192996.

3. 6168.70427.

6. 406-629622.

9. 62-6368119.

12. 1011022969 091000001

Ex. XXXVn. (p. 122.)

1. 1-0918; 6-8846; 14103; -0001; -304817.

2. 211-6876. 8. -0421813. 4. 602-3416997.

6. 4-4964. 6. -48668. 7. 91794.
8. -09; 666.30283; 21-068124; 9788-862. 9. 6-8 ;

-699993 ; 99-706.

XXXTIII. (p. 128.)

I. 169-6; 1696; 16-96; -0001696. 2 178-889; -173889; 1-7989.

8. -0063612; 3-72812; -12376. 4. 807930896. 6. 210-6144186.
6. -00329875. 7. '08611. 8. -0000274104. 9. 0006694.

10. -00007614. 11. -065757692. 12. -27492. 18. '001 ;
-20786.

' 14. 82-86164. 16. 1649796-62.

Ex. XXXIX. (p. 126.)

1. 2-1 ; 91-78.

4. 10, 100, 10000.

7. -057; 813-4.

2. -026; 24-3.

6. 260; 16-26.

8. -0072; 69640.

8. 00003; -874.

6. 61472; 0000051472.

9. 10500; 137-66.

10. 6020; 643. 11. 826000 ; 32-6 ; -OWT. 12. 1-3; 13; -18; 180.
18. 002; 000002; 2. U. 2-01; 20100; .001876.
16. 948-7096

; 9487096. 16. 261534 : 21-4.

17. 2040000; 00082176 18. 7984-7 ; 79347; 79847000.
19. 00002 ; •000002

; 20. 20. -67
; 67000.



ANSWEB8 (pp. 129-184.) 315

21. 37866; '0117; 76-9230.

23. 8209114782; 1-9006; 1-8167.

26. 12-8413; -0026.

27. -00266266 ; -266266 ; 266-266.

22. 1-4896; 60880-1318.

24. 14036019-0930; -0011.

26. -0000186; -00186.

28. 4360; 103*36; -04646.

Ex. XL. (p. 129.)

1. -26; -76; -626; -86; -3126; -95.

2. -616625; -432; 2-86; 1-36; -00626.

8. 6-171876; -2375; -06078125; -005869376; 16-0076264.

4. -007080078126. 6. -84376. 6. -0001. 7 -661. 8 -676.

9. -79376. 10. -6, 11. 11-7578126. 12. 86-497. 18. 562-926.

Ex. XLI. (p. 132.)

6.

1. '6
; -18 ; -027 ; -428671.

8. -56 ; -743 ; •197530864 ; 16-i6S.

8. -91789772; 7-285714; •0001*7.

4. 24-009; 17-01857142; 2-1678434.

6. -062631578947368421 ; -0434782608696662173918
;

•0344827586206896651724137931
; •68-^268064516129.

7 7 6 ^ 289 6 79 _ 1 1007 17

9 ' 90' 22'
7 289 6 79

' 495 ' 87 ' 300*
8.

7 ' 480 ' 184680'
10- 4;

540' 883 ' 1376'

10619 39

,, 114187 1043

13' 16836' 14"

1284121 51 4023367886

838000' 83800' 48* ' T6000~ ' U ' 31680
'

Ex. XLII. (p. 184.)

1. 81-371538. 2. 700-612301. 8. 6-116666; 1*681818; 808-052762.

4. 2-2384615; 13-72619047. 5. 18-2; -27. 6. 26-213; 300.
• • . . .

7. S63'6740; 24D 3. 8. r36l69...; i7-46.

9. 48-75; 6-76. 10. 808-76; 2-8. 11. 7; 48-734; -0184.



316 AUiWERB (pp. 136-189.)

Ex. XLIIL (p. 186.) V

1. 46<rt^; 67ict8.; $4 8864. 2. M^d.; 15«.11088dl; 14«.4|dL
8. 48cto.; $6-788; ^1.20.

4. 2 m., 1 100 yda. ; 2 d., 12 hn., 66'. 21" ; 7 oz., 4 dm.
5. 8qr8-, lOlbfl., 1-2160Z.; 71bB., 6'2<».; 14 po., 2 yda., 7-2 fa.

.,»?;:.*T' ' ''^•' ^ ^'•' * ^^•' 8 0*.
; 8 cwt. 2 qrs., 12 lbs.. 8 o«. ; 8 sq. po.

7. 81b«.,l0o2,6-668g«.; 2 qrs., 8 bwh., 8 pkg. ; Ucwt., 20 lbs., 108 16 oz.
8. Sac., 8ro., 14po.; 68gal8. 9. 87po.; 9d., I6hrs.

10. $606-826; 19 qi^ n. 7aa, 8ro., 20po.; 2m., I160yd8., 2-062ft.
12. 138q.ydfl., Igq.ft, lH.Csq.fa.; 4m.,6po.. 1yd., Sft., ll-9769«in.
13. 88ict8.; $1.88i; 6oz., 12dwto., IPgre.

14. 16«.6rf.; U6^.; 18«. 4d:
16. 6 8q.yd8., lOSsq.in,; 8 fur., 10 po., 8 yds., 2ft.; 20d.,6hrfc
16. Sii^ac; 2ehr8., 80 m. 17. 7,.. 12.52.
18. 1 cwt, 24 lbs., 18 02., 13H drs. 19. £1. 2». 9^

20. 162 wks., 6d., lOhri., 64^880
21. 1 ro., 39 po., 28i sq. yds.,^ gq. fa.

Ex. XUV. (p. 139.)

I. -626; -9876. 2. -28126; -796876. 8. -603126; -0672916.

4. -22083; 48-088. 6. -0866; -8001876.. 6. '27829646; 072916

7. -2786493827166; -876. 8. '67867142; '00002646296.

9. -82286714
;
-000016 .... 10. -0884821 . . . . ; 82 5. I

11. 1-916; 14-24.
12. 114.54; -00061. ..

.

18. 76-789....; 6212-807692. 14. -01876; -806; -7817.

16. 18126; -8. 16. .80612; 018671876. 17. -226; -611. I

18. -00248. .
. ; 000080. .

.

19. .000804. . . ; -066626.' 1

20. 288; -646876. 21. 11826396. 22. 1.69.... 23. '8140626,
24. 12 c. 6m. (2) 4c. Ifm. (8) 1 c. 8im. (4) 2fl. 6c.

(6)6fl.2c. 6m. (6)8fl. (7) £6. 6 fl. 2 c. 6 m. I

(8) £64. 8| a.

(11) 7fl, 8c 4m. (12) £2. 7fl. 9c. 6i

(9) £20. 9fl. 8«. Hm. (10) 7fl. 6c. 97916 m.
n». (18)£8.4c.9m.
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1.
1 814169

Ex. XLV. (p. 141.)

I.

; 82788096288. 2. 1801

M

16' 100000'

8.678006764; 678 004246; 48204677; 7699085...; 1-02616;

1-00485; -01080226; 100.

4. Yes. 6. (1)894. (2) 009072. (8)1. (4) U-8126.

6. 1*06 .early.

II.

24269
1. 000700409; 0082646.

2000
'

2. Th"3e hundred and ninetjHBeven thousand and eight, and four hundred

«nd five thousand and nine millionths; 897008406 009; 897-008406009.

Three hundred and ninetynBeven millions, eight thousand four hundred and fire,

and nine thousandths. Three hundred and ninety-seven, and eight millions

four hundred and five thousand and nine thousand-millionths.

441
8. -08498. 4. 11-026; -j^\ 00068874; 0002; 0642,

6. (1) 000091804. ..

.

(2)2-618. (8) -626. (4)100046.

e. 2*4976096088.

III.

1. -67 and 67000; 12644-042.... 2. (I)^ and -9.

1884 OAfl

^^> 1976 ^^ '^^'-
• • • <*> il ""^ ^'"^®- (4) — and -2916.

8. 2-6 ; 8686 ; no. 5. 16*86 miles. 6.
MO'

IV.

1. 124-86668. 81JH; IfHJ.

2. 8006006 ; three hundred thousand, six hundred and five^tenths.

S. In order of magnitude they stand thus 1*6 x -76 ; 2-626+6 ; 5 x 06.

4. -0049; -12698. Am. 006645; 642000; 0046

2OO2O ; '02002.

5. 814159. 6. —

.

5
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318 AiNSWERB (pp. 148-167.)

T.

• 883- *i,

TTm '^ nearer.

(4) 1 -688501.

97061

100000000'

1. 8-088; 2-87296; 8-026'y86n42.

1 (1) 861. (2) 1-60546876. (8) 86-4876.

4. 2-7182818 ; 00097061

;

e. 7926-7 miles nearly. 6. 18-74696.

n.

461
1.12-24362412; '0089147....; 0730091 ; 7-30091. 2.^.

8.
49

410 6HI 4.
6401

49600*

VII.

6. -72. 6. -4376.

1. A ought to feceive 60 cents ; B, 86 cents ; C, 12 cents.

2. $666.675^ ; $786.801^ ; $1101.52|f , each person ought to pay 26jf eta*

8. 46 boys. 4 l^mlies per hour ; 1 hr.

6. A should have $8.60; B^ |2.88; and the boy, 72 cents. 6. |1.26|.

Ex. XLVI. (p. 148.)

1. $68.76; $87.60. 2. $41.40;. $40.

4. $247.60; $487.60. 6. $67.84; $82.60.

7. $7l.42f 8. $701.10.

10. $191006.78; $184.08. 11. 27082.20.

18. £12. 16*. UK 14. £215. 164. 8H
16. £467. 1». 6id. fy. 17. £12. 6s. lO^c?. ^g.

19. £147. 16«. llii^.^y. 20. £280. 16».8K4!?-
22. $237.06^. 23. $1350. •

8. $90; $182.75.

6. $228.96; $30.24.

9. $88.20; $81.20.

12. $350.

16. £89.6i. Hi.
18. £2. 16*. UK
21. £4.9». 6KH?«
24. $16.12|.

1. 10-61384616.

4. $2G98.36.

7. $13.60.

1 15
*• 18*

Ex. XLVII. (p. 187.)

I*

2. £64.49.

6. $3001.86.

8. 2franes,13centuBes.

n.

2. 1668if metres.

8. -625; -32.

6. £236.8s.6<f.

9. lOwks.
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8. A'% Bhare=$C4.86f, B^ 8hare=|61.71^, (T% share=$76.4Jf.
4. '0026. 6. 4iot8. 6. 8861-8... rev.

1 £4. 17«. 1H<^. 8. 6T*rhw. 9. 74/rhw.

III.

1. IScwt, 2qr8., ailbs.; I66Y.2B.

2. 8 496; 8 chaiiiB, 4 chainlets, 9 links, 6lluklet8.

4. %d.\ £3. iVa. li 6. 6 mo. 6. 366*2426 dayi.
AT. £60.10«. 9. |866.66t; $1183.83f

1. 26Wt. 1 -0219288096. 8. £86. 10s. 8K fy.
4. 9 days. 6. £4. 4». 2irf. ; 6*. OH**.

6. £396. 19». Id.
; £116146. 16«. 8<k Y. 195 sq. yds.

8. ^'s •hare=|600, ^'s ghare=|480, CTs «hare=|820. 9. 06oCi.

T.

j4a 225 81 J,
816 815' 816' >^^*

1. 8V4 quotient, and 446 remainder.

8. SJHJsov. 4. £16468750. 6. 8fhr8.

6. lOhrs., 12 m. 7. 7-iVday8.
8. '?6:r|ffsets. ; 11866.72^^^; 11466.67^%; |1065.16j«H.
9. 1512.

VI.

1, £96886. I7».9rf. 2. $4782.72^. 8. 10 yds., Ilia.
4. 12 cents. 6. 4 cents. 6. 6 cents.

7. 6S5if hrs. 8. £1000. 9. tfOO trees.

Tll.

1- 11 ; 4^7 ;
-0042 2. 16

;

£4. 19». ; £9. 18«. ; £19. 16«.

8. 129f^yr8. 4. SiH^ays. 6. 1200 men. 6. ^; flOOa
7. $300. a 9a 9. 10284 fr.,66| cent

TIU.

1. $2676.84. 2. 16H. 8. ^.
8. Th^\ -00284375. 6. 8cwt., 87ilbfl.

8. 6«. 8d

4. $978.28.

1 671 hrs.

9. $383784.80.

IX.

1 9.14a. 2. '4 • '04- S. Y^a ^C\ mktMn ^c

6. £19. 8fL 7c. 7m.; -,Vm.

8. 46 men.

A^ Q/V J

6. 4». 7. The English hen.

9. 160 boys.



320 NIWJBIIS (pp. 164-182.)

[

\

1. -Ml; -017; ll*l «. rflnf.

7. $88.70. 8. M<SaT8.

4. |18B. 8. 864^7^
9. 80OC0O sheeta.

8. t<L

XL

1. 082706768917298288; $24.81^. 2. $61.40.

4. $449.36. 4. 8696 cents. 6. 2iin.

6. 26 ; 12-6 ; 6 ; 2-6 ; 16 ; 1-25 ; 2088. 7. 26A fr-
'.
216 ;

89^+.

8, eidays. 9. 240 sov.; 720». ; 960d

EX. XLYIU. (p. 169.)

1. 40.

6. f
2. i».

6. -79986.

8. i
7. 8.

J EX. XLIX. (p. 177.)

2. 72 yds.

6. 48wk8.

10. $86.40.

14. *864.10|V.

18. $8047iV.

22. 8*8709 . . .

1. $69.12.

6. $824.

9. $22.60.

18. 92tbuth.

17. 87i cents.

21. 8 days.

24. £6012. 2fl., 8o. 7ini.

27. $280.04.

81. 24 yds.

86. $448.67}.

89. 7*7 cents.

42. $89.60. 48. $18200.

46. 10hrs.,40',86A".

48. 4cwt., 2qr8., IfrrwTrlbs.

61. $1.82. 62. lehrs.

66. 208day& 66. $1.96.

28. 8 men.

82. 2fmo3.

86. 11 yds.

8. $8.78.

7. 12.

11. $8.86i.

16. £690.

19. $8.

days.

26. $608.12.

29. £6.64.8<l.

88. $172.

87. $2041.20.

4.

8.

12.

16.

20.

40. £8.14».lliAtftftf^.

44. $2.10.

47. 50ft.,8'282m.

49. $721f.

68. $198.98.

67. lO^days.

69. He loses ^d. 60. &Wt' before 4 o'clock.

62. 70 days. 68. 4166|ydB.

66. 2240Hlf- 88. $167.60.

68. Monday fortnight, at » h. 86 ra., p. m.

70. $8.20. 71. 466660 lbs.

78. $124800. 74. *1S. iOi. So. McariJ.

76. £211.19«.8i. 77, $20.16.

79. $89-46126. 80. 207:82.

64.

67.

69.

72.

Hit
tv,

78.

81.

4. 8-9.

8. 60.

82aos.

14owt, Iqr., Slbft

$2.28.

$118.26.

60.

28. 4676 yds.

26. 18 days.

80. £6.4*. 8K
84. $4.68}.

88. iH^^aJB-

41. $840.92fW.

46. $8080.68H.

80. £4. 10«. '^

64. $698.

68. 66^ yds.

61. $7600.

240000 lbs.

leSjHrlbs.

72 yds;

100 days.

on <1s.«a.

9iyds.

Sdv/s.
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1. 16 men. 8.

6. 19^ bus. 6.

9. $784.

12. •9owt,22^lb6.

16. 8d.,6hn. 17.

20. 9da7i». 81.

24. 2400 men. 25.

27. 69Hda78.

80. $1.69^. 81.

84. ISHft. 86.

88.

Ix. L. (p. 188.)

7 men. 8. 66 days.

600 ao. 7. 12HHml.
10. 11 mo. 11.

18. 12hri. 14. S^wka.

lOhra. 18. £60.8*. 9(1

8wks. 82. 64 days.

47 tons, 17oirt., 66 lbs.

28. £382. 6«. 2^d. 89.

8 ft. 88. $10.86.

$466.69}. 86. 86 days.

49*8 lbs. 89. $2446.08.

4. 7a00soldien.

8. 9Howt
$88.

16. £80. .

19. eOOreaoMi.

88. 860 men.

86. 824 men.

2868 oab. ft.

88. 1820 yds.

87. 19-86 days.

1. $6.80.

6. $112.88.

9. £l7.14«.6(f.

18. $8698.82|.

Ex. LI. (p. 194.)

a. $21.70. 8. $66.

6. $267.24. 7. $188'866.

10. £l.i$.B^iq.
18. £1664. 9 fl. 2o. 6 m.

4. $106.87f
8. £6. 18«. lOdL

11. $1140.

14. $176,491.

16. $Si618.88H. 16. £1788. 16». 6Hd:
17. $96.26+

; $471.26+ 18. $116.09; $662.69.

19. $9.62i; $229. 62i. 20. $47.18H; $290.98^.
21. $2.74M; $42.74^. 22. $47.06|H; $867.80H|.

28. 8«. IHSH ; £84. 18«. iHiH

1. $118-68.

6. 10 years.

9. £846. 17«. 6d

Ex. LII. (p. 196.)

2. 8 per cent.

6. 6 per cent.

10. 6} years.

18. £816.10«.8<f.; 2^ years.

8. 4 years.

7. $600.

11. 4f percmt
14. $226.

4. 6 per cent.

8. $816.

18. 80 yean.

1. $247.20.

4. $846-2796

7. $84-49 + .

10. $1*4976.

18. $87-8466.

Ex. LHI. (p. 19a)

2. $980-0344.

6. $274.88 nearly.

8. $2135.58+.

11. $360.41+.

14. $226.88....

8. $44-928.

6. $12.79 + .

9. $739-427.

12. $228.28 + .

16. £1. lis. 7</. nearly.

I
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Ex. LIV. (p. 203.)

1. $800. 2. |387.828^f. 8. |667.

6. 1400. 6. £875. 16«. O^d. nearly.

8. 11240. 9. $1228.60 nearly.

11. £262.4«.6Ki?- 12. £766.

14. £1968. 2«. Qd. 16. $1.25^-

17. $2. fill t. 1». $2.46. 19. $13.80 ^A-.

21. £140. 22. £48. 9«. 23. $26.52iVr.

26, 2*, Urf-oearly. 26. $1-06 +

29. £2. 6«.8<;.

Ex. LV. (p. 207.)

4. $gi2.96Hf*

7. $824.

10. £2000.

18. $462.47 + .

16. $78.1 IH.

20. $8.29H.
24. $2.

28. 16i per cent

1. $3800. 2. $300.

6. $697^. 6.'$1069.60iVr.

9. £8091. 10«. 2iH
12. $2776. 18. $1834.

16. $72. 17. $480.

20. £n2.0».8^rf.

23. $1700. 24. $8216.

27. £875. 7.-?. 9ii.

80. $8.27Hi 81. $6.79i«JV.

83. $7.77j ; $8. 76 ; 97| ceuts.

35. $5297.64ia,%.

88. £104.8«.4d 39. $16.2H|.
41. $200; $141-601 J, half-yearly,

43. £2729r4T;

3. $526.

7. £5060.

10. $2418.

14. £972. 10».

18. $122.50.

21. £169. 12.?.

25. $2185.71^

28. $6.59^f.

4. $4800.

8. $2600.

11. $1488.

16. £4048. lis. 7^d:

19. $136.69VVt.

22. £111.8». HH<i
26. £2164. 2a. 6J.

29. $7.445f.

32. $594.S4.

84. 87i; $1371^.

86. $320. 37. $331.28^15.

40. $fft^, half-yearly.

42. $280, half-yearly ; $7360.

£5. 105. 3iVi-rf.

44. The Canadian Bank of Commerce Stock. 45. $10012. 24|J.

46. £6.6*. 47. £1666. 13s. 4i. 48. £7900; £6310. 2.t. 6rf.

49. £86. 60. £25; £22. 1U7H^. - »!. £20000; £225000.

^
Ex. LVI. (p. 216.)

1. 187 98; 352-4625; 2265-76; 4286-914; 6639-4; 84872-97.

2. 16-626; 23-466...; 8984375; 2-530...; -048...

3. -005; '0276; -043; -05626; .263; 2-3005, 5.000138.

4. i350. 6. 8.1. Bd, 0. ^.763.60 : i268.08 stain.

7. 1463-65 gals. 8. 84.^7.5 bus. 9. 1^. 10. 15|gain.

11. 9 cents. 12. $9.13i + ,(cwt.= 1121bs) 18. 66-ft gain.
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14. 10-T2... ; 8-71...; 10.44.... 15. 6-24...; 20-29...; 16'11..« f

16. 1046678;i76 persons.

17. 8 of tho ago of 18 years; 19 between lOyrs. and ISyrs. ; 88 between

12yrs. and lUyra. ; 188 between 10 yra. and ISyrs., and 190 under
that age.

18. 10^. 19. 88f 20. |!1C«.75.

21. Weight of oxygen =99712 lbs. ; weight of carbon=866 8 lbs. ; weight

of hydrogen= 187-68 lbs.

22. 204^ ; 153Hi; for the whole time, 672^ per cent., or 42^ per cent

per annum.

28. He loses $91.80.

24. No. of male criminals : No. of female criminals:: 6 : 4R

26. 6«. 8-,^</. ; 6«. Qd. 26. $2.10. 27. £37. 1«. llirf. ^q.
28. $1376 ; |87H. 29. £27. 80. $3-466.

81. £8. 18«. 82. 4718 cents. 88. £W.1a.3^d.

84. U. lOfl. ; 29. 1^. ig. ; 8«. 9d. 86. 80 quarters. 86. $40.

Ex. LVII. (p. 220.)

1. (1) $896, (2) $173.60, (3) $684.26. 2. 2861607iir Qrs. 8. $1.08^.

4. Average age of bays=9fyr8. Arerage age of girl8=10^yr8. Aver,

uge age of whole class= 10^J yrs,

6. 4-447 days. 6.8-942867*1. 7. $1979. B. £912 l8$.lid.Hg,

Ex. LVra. (p. 226.)

1. 6, 28, 88. 2. $20.10; $64.82.

8. 616, 860, 1204, 1892; $717H; ISCli^j, $820^.

4. £179. 8«. 8f/. ; £142. 9«. ; £99. 8«. 4d.

6. 12cwt.,80-frlbs. ; 3cwt., SOAlbs.; 2 cwt., 50f? lbs.

6. $1900.80; $1566.20; 7. 2cwt., 1 qr., 12 lbs., 18^08.

8. £8260; £2166. 18«.4(f.; £.1088.6*. 8rf. 9. $1680, $2160.

10. $60, $60, $120, $240.

11. ^'s share=£6000, JB's 8hare=£3760, CTa share=£8126.

12. $1350. 13. 0H months. 14. 44 months.
t A On 1 /\.
t.1}. Si,J. l.\JS

)8 A ougi . to have £80., B £90, ard C £84.



324
ANBWEB9 (pp. 236-262.)

iSili

\

Ex. LIX. (p. 236.)

1. I447U8. ... 2. £im. 18*.9^^ l^^^\^\^ ^,
8. 1246 pias., CHreala. 4. $4.87. 6. 14.67. 6. $6.02

IT, The direct way. 8. £19. 10.. 7K ; 26 francs. 9. £11. 6«.galB

10. $480.08H ga™ ; '^^ income in England is taken at par.

Ex. LX. (p. 241.)

1 17; 24; 88; 64. 2. 81; 146; 416. 8. 814; 198; 108.

4. 99»; 989; 908. 6. 6482; 8789; 2812.

6. 16367; 531441; 16807.

8. 12-96; 6-37; 2401.

10. -207; 0374; •0461.

12, 847-6906;! 490-804.

7. 643200; 2039760.

9. -69049; 6-2673.

11. 2403; 2-408.

18. 4; 1-2649...; -4; 1264,

14. 16-3492...; -3162...; 1; 2.2360...; 7071
47

15. -02; -0284...; 194901 16. 4i; 12-4007...; -6778...; --

!i

-i\

Ex. LXI. (p. 248.)

1.1-2; 16; 81. 2. 88; 48; 67. «' ^^' ^^'' ^^•

4 134- 411- 208. 6. 681; 806; 864. 6. 258; 638; 976.

7; 8002; 6031. 8. 78; 3.19; 46^7; ^097; 124; 029.

9. 1-442...; -669...; -810 10. y; y; 3*546

11. 7J; 1-930...; 1-442 12. 046...; -426.

18. 16; 1-282. 14. Eaohedge=27-2in. 16. 1869 sq. ft

16. 8ft,, lOim

Ex. LXIL (261.).

1 108644,82821; 114111; 609,6*8. 2. 6<694, 6«6<4; 10334.

8. 2616; 660410; 61117344: 2«8668; 674097: 2704064; 47W968;

29^96680 : 14882216 : 23083210.

4. 1466; «7«; t^tee; 10282; 8402. 6. 2604; 62te; 6648.

6. 6221 ; UlOlllOOlUl; 86,61; 82<; 88288844; 8<4«2.

7. 10787; 418; 2<48; 16480386. 8. 9294; 844; 1466; 27<

9. 476<968.
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Ex. LXIIL (p. 265 )

1. 11-41, Y-84; 101-882, 81714; 4204-8614..., 664-7921... -023843..., 'WS;
13214.

2. 102-601<..., 146-4088Y8..., 178-86186... ; 21-i4,26-i; 27 -i; U69'B7n8,

2218-4610642782, 8145-412172...; S12«88i, 467-4765841286,

670-424366...

8. 22111-210111..., 3211-302323; 1201200012211002..., 823010-22112;

102-120211...; 23-2112.

4. 672640; 26^^. 6. 12 ft. 9 in. 6. £U.16«.

Ex. LXrV. (p. 264.)

1. 4 yds. 2ft. Sin.; 8690 revolutions.

2. 19 sq. yds. 6 sq. ft. 11S| Bq. in.

3. (I)2yd8. Oft. 2Ti^in.

4. (1)783 yds. 1ft

6. (1)£19.6<.

6. (1)36^6 in.

7. (i; 16-229 yds.

8. (1)52 ft. 7 in. (2) 60-13... fk.

10. 42 sq. yds. 4 sq. ft. 72 sq. in.

J 2. (l)52 8q.yds.

(2) 124 096... yds.

(2) 27 sq. yds. 8 sq. ft. 61f Sq. in.

(2) 462 sq. yds.

(2)3cbs. 40 Iks.

(2) 36 min.

9. 166-62... mi.

11. 322 3^ds. 2 ft.

(2) 12sq.yds. 48q. ft. ISsq. in.

(3) 8 sq. yds. 6 sq. ft. 108 sq. in. (4) 2 sq. yds. 1 14 sq. in.

(6) 3 sq. yds. 6 sq. ft. 12 sq. in. (6) 15 sq. yds. 6 sq. ft. 112. sq. in.

13. (1)86 sq.ft. 10'

(8)20sq.ft. 9'. 10". 1"M0'
(6)70sq.ft. 8'. 8". 10'". 4"

(2) 76 sq.ft. 7'. 6'

(4) 58 sq.ft. 8'. 8'

(6)87sq.ft. 6". 4'

14. (1) 383i c. ft. (2) 85 c. ft. (3) 285 c. ft. 659 cu. in.

15. (l)6yds.

16. (1) 122 8q.yd8. 2sq.ft,

(2) 6 yds. 9 in. (3) 2 yds. 2 ft. (4) 18 yds. 1ft.

(2) 107 sq. yds.3 sq. ft. 16 sq. in.

(8) 131 sq. yds. 2 sq. ft. 86 sq. in. (4) 146 sq. yds. 18 sq. in.

17. (1) 1650.

18. (1)26 yds. 4 in.

19. (2) 2ac. 4po.

20. (1) 17 yds. 1ft. 9* in.

21. (1) £21. (2) £18.

(5) 121 sq. ydJ.

(2) $279.44t^.

(2) 4 ft. 93 in.

(8) 8chs. 60 Iks. off the length.

(2) 100 sq. yds. 58q. ft. 20f sq. in.

22. 260 Tds. 23. tisn^l.
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84. £5.10«. 26. (1) 1968 lbs., 12 oz.

26. (1) 365Hf times. (2) 251 049... bus.

21. (1) 3U0. (2) 3156002 nearly.

. 28. (1) 2 ac, 1 ro., 89 po., 13 yds., 5 ft., 36 in. (2) 1000 yd8.

29. ( 1 ) £ 1 046. 85. (2) 20. 30. ( 1
) 18 sq. ft. 54 sq. in.

(2) seOlsq.ft. 72sq.in. 81. (1) 612. (2) 3ft., liin.
82. SOlic.yds.; 165-/369- ll^s.(cwt.z= 112 lbs.,

83. (])21-A¥iV (2) 487^ nearly. (3) 139.28..

In compliance with the request of several masters, the answers to the
EjTAMmATJON QuEiiTiONS are not given. They will appear ia the Key,
which is iu course of preparation..
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