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In this Elementary Arithmetic the same

method of treating the subject that was adopted in

Mr. Barnard Smith's Arithmeticfor Schools has

been retained ; and especial care has been taken to

adapt the book, in every respect, to the wants of

the Junior Pupils in the Schools of the Dominion.
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ARITHMETia

SECTION I,

1. AttiTHMETic teaches us the use of NcMBEiw

3. A WHOLE NUMBER, Of AN INTEOEB, is a UNIT Or ONEor a collection of units or ones : if a boy for instance h^cone orange, and then another orange is given to him he willhave two orang^: if apother be given fo i.L he wi havethree oranges; if auoUier, he will have/ouroranees and I^

o?iNT^oi^'
''^'^''"'' *^> "'«<=»"«'' wSku^beS

orttii^r^""" "
*"* "' "' ""'""« "y """"'«' !" J'ff-'W

^'t^^'roZk™''''"^ °^ ^•"""''"= *«» TheABXBK:

6. The Arabic Notation is the method of exDnasinirnumbers by mean, of the following/j,««.. calledloSS
11 J ^' ^* ^' *» 5, (J, 7. 8

called on^, #iw, three, four, /fei, «i «J;« J:i. «j!^
representing (if we expr^ a unitTby TdoiT^i^i'

'**'^'

• • «•• • ••• • •••• ••••I

""nnT ''y^'' ''''*^''®® ^^^*'"'' or five or Sixunit, units, units, units, units, uni^

or seven or eight *or nik'e**
unitSy units, unitsand 0, called naught, because, when standing by itself it has

^/c;?"^A^^
""^""'^^ ^^'^^S- ^ ^ B^mJtSclllS

iVafe. Any one of the figures 1, 3, 3, 4, 6, 6. 7 8 » ^i^eastanding ajone. or as the laft figur^ on he right h^dofaSnumber. exDresaps m maiw *,*«/^ ^ui^^.^ ^^" ,"_" " ^
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10 \\iutnMi:ric.

^*
or nine units are the greatest mimber oi* uniU

whiVh
*

'an be expressed by one li^niic
, - ,,

Itunotlier unit be |)liieed to tbe nj^ht hand of the nnie

units, we have or ten. unit,H, written in tigureH

thus, 10; the 1 m 10, standing in tlie seeond i)lace Irom the

rif'-ht luiiid, now expresses not oue iniit, but one t£n iiiiita.

Ilence we see tliat altliough 0, when standing by itseir,

has no value, still when placed to tlie right hand of any

Ibnu-e, it (liters the value of that figure.

"The number next atU«r ten represents ........... or

cfecen units, written in fiirures thuB, 11, where the 1 in the

second place from the right hand expresses ten units and

the 1 in the right-hand place of the number one unit. 1 lius

11 units eciiial 1 ten u!iits and 1 unit more.

Next we come to 12 {tweUe) or one ten units and 3 more

Next we come to 20 {twenty), 21 {ticenty-one), 22 {jwinty-

two\ 23 {twenty-three), 24 {twenty-four), 25 {twenty-m\ 20

Uwenty-m^, 27 {twenty-seven\ 28 {twenty-eigJU), 2d {twenty-

nine); the 2, when followed by or any single figure, repre-

senting two tens or twenty units, the figures in the right-hand

place of each number expressing sv) many single units.

Next we come to 30 {thirty\ 31 {thiriy-one\ &c., 3 express-

ing three tens, or thirty, and so on up to 40 {forty),4expTess-

ingfour tens or forty, to 50 {ffty), to 60 {sixty), to 70 {sevemy),

to 80 {eighty), to 90 {ninety), 5, 6, 7, 8, 9 expressing five, su,

ffeven, eight, nine tens respectively ; the numbers between any

two of them as 40 and 50, being formed in the same way as

those between 20 and 30.
. . /.

We thus come at length to 09 {ninety-mne), or mne tens

and nine, the greatest number which can be expressed by

two figures.

Ex. I.

Write the following numbers in figures.

(1) Three, four, two, seven, nine, six, eight.

(2) Ten, one, twelve, mneteen, five, eleven, sixteen.

(3) Fourteen, twenty, twenty-seven, thirty-three, forty-

nine, sixty, fifty-five, seventeen, thirty-six.

^4) Eighty-eight, thkty-five, sixty-three, twenty-nine,

seventy-aix, eighty, ninety-four, thirteen, fifty-two.

r
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(5^ "Write fiow \ lu flgiirea all the numbers between eight

mid eir^hteen, between Ibrty-five and fifty-one, end between

eighty-sevea and ninety-nine.

The next number after 99 is one hundred, written in fig-

ures thus, 100 ; the 1 in 100, standing in the third Place from

the right hand, now expressing not one unit, nor one ten

units l)ut one hundred units.
, ^ r j

Ali numbers from 100 to 200 {two hundred) nre foriTied ex-

actly in the same way, as we formed tliose from to 100

;

thus we go on 101 {one hundred and 07ie\ 102, &c., up to 110

Lie humirtd and Un\\hen 111 (one
^'^'^\''\P<^,^f'f±

112 i&c . up to 120 (one hundred and twenty), then }^\(P^^

h'uldred all twenty-one\ 122, &c., "P to 180 (.n. hundred and

mrtn\ and so on up to 200; then 201, 202, &c., up to «00

three nundredh and soon up U 400 (M^^^^^^^k^^^r^
hundred), GOO {six hundred), 710 {seven hundred), 800 nghi

hundredi 900 {nine hundred), 9^9 {nine hundred and ninety-

nine) or'nine hundreds, nine tens, and nine, the greatest num-

ber which can be expressed by three figures.

Ex. II.

Write down the following numbers in figures.

(1) One hundred and six, one hundred and fifty, two hun-

<lred, two hundred and eighty-seven, three huntod and t«n

four hundred and thirty-one, five hundred arfft fifty-five, nm«

hundred and nineteen, eight hundred and sixty-seven.

(2) Write all the numbers in figures from one hundred

and ninety-five to two hundred and fourteen, from six hun-

dred and eleven to six hundred and twenty, and iVom aute

hundred and forty-seven to nine hundred and seventy.

The next number after 999 is onethmsand,yn^nm
fiMires thus, 1000 j the 1 in 1000, standingm the fourth place

^ fi^ the right hand, now^ expressing one thousand units.

All numbe/from 1000 up to 9999 {nine thousand nine

hundred and ninety-nine) are formed thus, 1001 ^one thou-

sand and one), 1002, &c., up to 2000 (two thousand), up to

3000 [three tfimsand), and so on.

The next number after 9999 is Un iJf^^^^,'^^^^^\^

Injures thus, 10000 ; the 1 in 10000, standing In the fifth

4'
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Sife'
from the right hand, now expressing me ten t/ummnd

mne r.v.narea ana mnetu-mne). are loiined thna innni //.„

Ex. HI,
Write the following numbers in figurpis.

(1) Four thousand fiye hundred and eiffhtv-flve spvpnthousand tJiree hundred and twenty-SieS th^^^^^seven hundred and ninety^eight, seven thoiisand and sl^^^

fi^i;v./*^®i^°"5^^
""'^^ ^*^^' five thousand foiu' hundredfive thousMid and forty, eight thousand ^d thirty^ix dditthousand three hundred ancj six, eight thousand three hundred and sixty, nme thousand nine LndredlSd nine

(3) Seventy-five thousand six hundred and thirtv fivp

^Tv*'^"^^^
nine hundred and'^^nine, ?en Sal^and fom-, eighty-seven thousand and fifty ninetv thnn!^2

wH' °"i """H"" "^ 9»999 is one hundred thoutand

hu7idred t£u»and units/and so oT^d toTsQoS r""^."^

^m we come to one mmion, written in figures 10(S'
"^^ ^l^f5^?^^, ^^^^ unitB, and sTon up'toS/fl^afemji (10000<K)0), ;itt?i^eds of miUiona aoooooSwi? w/r

'"'^'^

(1000000000), and so on
w*"^?'^ (lOUOOOOOO), billtom

"^^^on^ '...is written
ten

one hundred
one thousand
ten thousand

» »

f

. . • • • • t.tr..aa

1

100
1,000

6.

eaa hundred thousand
;;'•""''•••••"•

. 10,000

one million.
-••?.....,,..

^
4W,i

ten Biillion

one billion .

From tlje above

.^tiij f • « r

table, we see thi^> t]iy|d||jg ^py

,000

1,000,000
10,000.000

100,000,000
1,000,000.000

\

\

uum-
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NOTATION 1-

bcr Into periods of three figures each, beginning at tlie right

hand, the names of those periods will be,

First period Units.

Second " Thousands. ^

Third " Millions.

Fourth " Billions.

Fifth
" Trillions.

&C. &c. . ,

Also, that the names of the places in each of those penoda

are the same, namely

:

First place, Units.

Second " Tens.

Third " Hundreds.

7. ThefoUowmg plan isrecommended to enable the scholar

to write in figures any number dictated by the teacher.

Let the scholar write on his slate a number of noughts, or

wros; thus 000,000,000,000, marking them off mto penoda

of three places each from the right ; . ^ .

Put U over the first period for Units.

T second Thousands.

M third c. Millions.

B fourth Billions.

B M T tr
,

And BO on. Thus 000,000,000,000. Then when a number

is dictated to the pupil all he has to do is to put each figure

under ^ proper place and fill up vacancies, if any, vntii us.

Thus, two thousand and five will be w«t-

ten thus in figures • • • v '
* V * * \- * j* *

'i 'l* 11 oft 2S
Eighty-sis thousand four hundred and three H0,4i»

Fmu" hundred and thirty thousand three

hundred and forty
«0.34O

Eight hundred and three millions one ^
thousand and eleven •

• ... - „S2?'nnn'nS
Five billions thirty-seven millions and six. o,087,0W,uw

Ex. IV.

Write the following numbers In figures.

(1) One hundred and five,eight thousand seven hundred

and nhiety, thirty-seven thousand and seventy-one, thirty

?hou^nd %ur hundred and two, seventy-seven thousand

"•vmhundred, twenty-four thousand eighi h^dred and

fcuventeen. .
,

(2) One hundred and five thousand tour hundred and
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iiine, eight millions eight thousand and thirteen sev^n mflhons SIX himdred and^fty thousand anSe^, slXfour
SnH ^/'"'^S'^^'e^'

eighty-nine miUions fortylfour th^^^^Band and one five hundred and four millions six hundredand twen y-three thousand and twenty-foui'7 nine Wiredmillions three hundred" tJiousand eight hrtorfift^tire^^milhons five hundred and three. ' ^

«• ^u? .?^ billioris six milUons seventy thousand and s^ven
eighty-threebmions four hundred and one^foLSo"'sand and ten, seven billions and four millionTeiXv nZthousand two hundred, nine hundred aiid nlnet^uSS

inl'-farSSnhe?whvS^ of writing in words the mean-
%i ' ??, '^"^^per, which is already given in flaresThis follows from what has beenllJeady said -thus

§03^nS.'7*T^^^f^^ units, or t4nty.se4n^

Jor^T^iTdr^St^ '^^^^' ^^ ^-' -^^ -
5634 means j!to thousands, «& Btmai^a three tens nnd

•^Toro^ m^^."^"'^^!* '^^ hundred aaa O^tj^S.""^
tens mH,«^ ™ffr„2''^ '°°''-,??~'' *«°« °f thousands, e^«/

ei|h^fo,i • °' "^ '"'^°"* ^^^'"'y thousand ami

'

Ex. V.
Write in words the meaning of

. >i/ '» ^^' ^' 9, 18, 5. 20, 11. 05 50 M 20 q 17 ko

TO 800863, 80080630, 96400350 mmmr klSkaK-^
(75 mi98703. 89064^60, lOsK^WobwoS?

SIMPLE ADDITION.
©. SiipE Addition is the method of finding a number.

J -

• 'fI
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SIMPLE ADDITION. 1$

which is equal to two or more numbers of the iame Mnd
Uiken 'together.

By the same kind we mean aU apples, or aU horees, or all
pence, and so on.
The numbers to be added are called Addends.
The Sum, or Amount, is the number so found.
Before learnmg the Rule for Simple Addition, it will be

well for a child to learn the following Table, called the
Addition Table. The child should satisfy himself that this
Table is true by means of countei-s, or strokes on a slate.

2 ai

Imal
2 .. 4
3 .. 5
4 .. 6
5 .. 7

.. 8
7 .. 9

10
9
10

11

12

3 and
1 make 4
2 ..

3
4
5
6
7
8
9
10

5
C
7
8
a

10'

11

12
13

4 and
1 make 5
2 .. 6
3 . . 7
4 . . 8 ^

5 . . 9
6 . 10
7 11

8 .. 12
9 .. 13
10 .. 14

5

2
3
4
5
6
7
8
9
10

and
1 make 6

7
8
9
10
11

12
18
14
15

6 and
1 m^ake 7
2 .. 8
3
4
r^

G
7

8
i)

10

9
10
11

12
13
1.4

15
16

7 and «

1 msflie 8
2 #. 9
3 . . 10
4 . . 11

5 . 12
6 . 13
7 . 14
8 .. 15
9 .. l(j

10 .. 17

8. and
1 make 9
2 .. 10
3
4
5
6
7
8
9
10

11

12
13
14
15
16
17
i8

9 and
1 makelO
2 .. 11
3
4
5
6
7
8
9
10

12
13
14
15
16.

17
18
19

This Table can easily- Ikj carried on for numbers larger
tlmn 10; f(^ instancij smce 2 and 1 make 8, 2 and 11 make
10 more than 2 and 1, i. e. make 13. Again since 9 and 4
i.iake 13, 9 and 14 will make 23, and so on, the result in each
< ase being 10 more than in the corresponding case in tjie
Tabic. Also 2 and 51 make 53, 9 and 54 make 68. and'So

^.,-,1. l.-J.
• t «-t.t ai * ««ijv «>«.4<t

V<aiiUnj»:rcs.ill h\ \W T-aVM*

erl\ _ _



16 ARITHMETia

10. Ill© sign +, called Plus, placed between two num-
bers, means that the numbers are to be added together : thus

2 apples + 8 apples, means that 2 apples and 3 apples are

to be added together, therefore 2 apples -H 8 apples make 5
apples. Again 2 + 8 + 4 means that 2 and 3 and 4 are to be
added toge&er ; 2 + 3 make 6, therefore 2 + 3 + 4 make 5 +
4, which make 9.

The sign = called equal, placed between two numbers,
means that the numbers are equal to one another.

The sign .*. means therefore.

Ex. 1. Fmd the sum of, or add together 5

5, 4, and 7. 4
We add thus, 5 and 4 make 9, 9 and 7 _7

make 16; or thus Itt

.'. the sum of 5, 1, and 7, or 5 + 4 + 7=16.

md. we say
d 4 make

11, 11 and 5

make 16.

Ex. 2. Add together 4, 8, 8, 0, 9.

4 and 8 make 12, 12 and 8 make 15,

15 and make 15, 15 and 9 make 24,
.•.4 + 8 + 3 + + 9 = *34;

4
8
8
9

or thus 24

Ex. 8. Find the sum of 9, 3, 7, 6,

5, 9, and 8.

9 and 8 make 12, 12 and 7 make 19,

19 and 6 make 25, 25 and 5 make 30,

80 and make 89, 39 and 8 make 47,
.-. 8umof9,8,7,6, r ,and8 = 47;

9
3
7
6
5
9

_8
or thus 47

9 and 8 make 12,

12 and 8 make 20,

20 and 4 make 24.

8 and 9 make 17,

17 and 5 make 22,

22 and 6 make 28,

28 and 7 make 35,

85 and 8 make 38,

88 and 9 make 47.

Add(l) 2
8
8
6

Ex. VI.
'

(2) 8
7
8
9

(3) 5
6
8
7

(4) Find the sum of two, seven, and two ; of five, seven,

and four; of six, three, and nine ; of five, five, and eight; of

eight, and three ; of seven, uine, ami two ; (f nine, five, three,

luud eight.

civ

I

«
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(5) Find the valueof 8+4 + 8 + 8 + 2+ 5; e + 4 + O-f
+ 7 + 8; 5 + 8 + 1 +6 + 5 + 9; 8 + 6 + 8 + 5 + 4 + 2; »

+ 5 + 7 + 8 + 8 + 4; 8 + 9 + 9 + 8+- 8 + 6|5 + 8 + 8 + 9
+ 9 + 6 + 6.

(6) In a boys' Bchool thei^ are fdui' clasftes. In the tiret

class there arc six boys \ in the second class t&oen boys ; in

tlie third class one tlioi'e thail iii the first class, in the fourth

clasd two more than in the second class. How many boys
are there in the school ?

(7) Jolin's age is 2 years, Ellen is two years older than
John, Walter's age is the sum of the ages of the other twa
Find the ^p^of all their ages.

(8) A woman sold two chickens to A^ to B three more
than to ^, to C as many as to ^ and B,U> D four more than
to B; had G bought as manv more chickens as he did buy,
the woman would have sola all her chi<Stens; how many
chickens had she to sell ?

Rule for Sirrvple Addition.

11. Rule. Write down the given numbers under each
other, BO that units may come under units, tens under tens,

hundreds under hundreds, and so on : then draw a line un-
der the lowest number.
Find the sum of the column of units : if it be less than ten,

write it down under the column of units below the line just

drawn, but if it be greater than ten, then write down the
units' figure {i. e. the last figure on the right hand) of the sum
under the column of units, and carry to the column of tens
the remaining figure or figures*

Add the column of tens and the figure or figures you carry
as you have added the column of units, and treat its sum in

exactly the same way as you have treated the column of
units.

Treat each succeeding column (viz. hundreds, thousands^
&c.) in the same way.

Write down the full sum of the last column on the left^

hand.
The entire sum thus obtained will be the sum or amour

•)f the given numbers.

Ex.1. Add togetlier 35j 56, and 283..

'

mj

^ iinw i
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sum

35

283

:873

MetJiod of adding. 2 and 6 are 8, 8 and 5 are

13, L e. 1 tfu aiid 3 units ; write down 8 under

the column of units, and cany t ten.

Then 1 and 8 are 9, & and 6 are 14, 14 and
3 are 17, i. e. 17 tens, or 10 tens (1 hundred),

and 7 tens, write down 7 under the column of tens and carry

one hundred. « . ,

Then 1 and 2 are 3, i. e. 3 hundreds, write down 3 m the

hundreds' place.

Ex. 2. Find the sum of three tliousand ei^ht hundred and

sixty-seven, seven hundred and nine, fifty-six Ikousand and

tliirty, eight thousand eight hundred and nin^^ix, and fif-

teen thousand and twenty-nine, and w /ite down the moon-

ing of the sum in words. .

By the Rule,

3367
709

5b030
8396

1,'5029

84531

eighty-four

-9 and are 15, 15 and 9 are 24, 24 and 7

are 31, or 3 tens and 1 unit: write down 1

«nder tlie units, and carry 3 tens.

Tlwn a and 2 ai% 5, 5 and 9 are 14, 14

and 3 are 17, 17 and 6 arc 23, /. e. 23 tens,

or 2 hundreds aftd 3 tens; write down 3

tens, and carry 2 hwndn Is.

, .,„.^ -„..- Then 2 and 8 are 10, 10 and 7 are 17, 17

tlionsand live and 8 are 25, i. e. 25 hundreds, or 2 thous-

hundred and ands and 5 hundreds ; write down 5 hun-

thirtv-one. dreds, and carry 2 thousands.

Then 2 and 5 are 7, 7 and 8 are 15, 15 and 6 are 21, 21 and

3 are 24, i. e. 24 thousands, or 2 tens of thousands and 4 thou-

sands; write down 4 thousands, and carry 2 tens of thou-

sands.
Then 2 and 1 are 3, 3 and 5 are 8, i. e. 8 tens of thousands;

write down 8 tens of thousands.

Note 1. Though the method of adding, as in the above

examples, is the one a teacher can follow at first with hi^

pupils; the following method should be insisted on as soon

as possible.

Suppose we have to add

;

o7« Add thus: 7, 16, 22; put down 2 under the

units and 2 to be added to the tens; then 2, 8,

16, 23, &c., &c.; thus saving much time; in-

stead of saying 7 and 9 make 16, 16 and 7 make
23, &c.

389
467

1132

|«we
A 4

1

illC UUtU lU oil »Ulll?| iU iti.viviitiO'M JUictj wv |«Jiv/tcvt

\
Sf5?

•^^v.' i.
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bv addinff the columns first upwards, and afterwards down-

wards ; iFthe result be the same ia^th cases, the numbers

will probably have been added correctly.

(1)

Add 11
12
14

C

5a
4$

(3)

2,2

18
84

(0)

79
27
94

Ex. VII.

(8) (4) (5)

as 10 27

45 8 15

21 81 68

(10)

87
68
69

(15)

810
(16)

342
46 523
147 * 876

(22)

878
428
'748

iSO)

6865
758
7682
3403

(23)

797
465
289

(30)

785
8756
9540
8559

(i-n

704
450
979

(24)

828
939
747

(31)

6769
8007
5367
7689

(11)

98
55
60

(18)

87
867
586

(25)

654
546
465

(82)

9479
9921
6468
9867

(12)

43
69
74

(19)

889
80;^^

509

909
813

(6)

88
22

(18^

68
48

^
(20)
500
775.

kt)
^888

617
748

(84>
6853
9000
8888
6894

(7)

24
56
85

(14)

78
66
97

%1*.

-^

(21)

682
962
276

(28)

674
789
555

m
1983
6580

\

•'i^-

:': 1

^-"-

(36) One %0y had nineteen marbles, another had Seven-

teen more than the fii-st, and another had nine more thaii

the second, how many marbles had they among &emY

(37) In a school section tliere are tw© and thirtjr
"

sixty-flve more women than men; ^e number of

men yoimg womrm and school c^ldren ad t(^<

the number of men and wom# together, Sf^

twenty-nine infants; what is tlfe popi^alieJl'i

gection?

(3^ 5 apple-trees prodwced as lollop:_
• dredwid fifty-seven ; the 2nd, two hundred

2
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more than the 1st; the 8rd, ekht hundred and ninety-two-
the 4th, eleven more than all tho first three ; the 6th as

XSe ta^ees V^"^
''^'''^' ""^^^^ "PP^^« ^^^^ there on

m)
.
A gentleman left his propet^ by will, thus: to his

wite, nme thousand and eighty iollars ; to each of his two
S^^M?""^'

five thousancT eight hundred and ninety-four
dollars; the rest of his property in two equal shares between

x^«a ffff
daughters, and eldest son- the eldest son's share

^,^1 ^^^^ liundred and twenty dollars more than themother^s share
; what did the gentleman die worth ?

«i.^^?\i^
grocer bought 4 chests of oranges. In the 1stchest there were five hunca-ed and eighty-nine oranges- inthe 2nd, two huncired and fifteen mofe than in theTs?! S

f? !. T.k'^^
hundred and ninety-seven more than in the ist •

in the 4th, as many as there were m the 1st and 3rd. Howmany oranges did he buy?
t»uuoru. xiow

£x.vin.

(6)

(7)

(8)

(9)

Add(l) 22-f304-29-t-67
(2) 63-f-93+87-+-73

(3) 72+90-h37-F67H-39
(4) 88+47-{-96-i-83-h37
(6) 78+894-68+58+47 (10)

S}}L ^^ (13)
71407 82079 96748
90781 88099 25003
68943 67005 84067
32600 74387 95674
'?tr77 12345 98765

219+315+612+705
602+528+346+648
736+932+712+836
968+864+345+989
940+760+712+563

(14)

83456
84771
66854
72984
99999

(16)

9466495
7545478

29099
2988607
9292929
7833210

(17)

6770821
910146

6544889
s 7400
7683709
3684793

(18)

27591046
6768000

89039587
596459

78534842
19827634

16161
8098
968

49790
78368

(19)

768400
95820089

6949
84982759

706897
78563412

«.ffJ^li'il!S?!^L?^^!,^^^^^^ two thou-
ft""

.'"' /"-v "-^^ii«', liiivi: liioiisuuci lour liundred and fhrtv-
five, nineteen thousand three hundred and sSv twen^V•eveii thousand six hundred and forty-?LTfcrtTS

-•T'

K ''•
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thousand seven hundred and ninety, fifty-five thousand
eight hundred and seventy-nine, sixty-four thousand nine
hundred and seventy-seven, eight thousand two hundred
and eleven.

(21) In the census of 1801, the population of tl^g coimties
on Lake Huron, was as follows : Of Lambton, twent}'-tbar
thousand nine hundred and sixteen; of Huron, fifty-one
thousand nine hundred and filty-four; of Bruce, twenty-
seven thousand four hundrcd and ninety-nine; of Grey,
thirty-seven thousand seven hundred and fifty ; of Simcoe,
forty-four thousand seven hundred and twenty. What was
the whole population of the above five counties in 1861 ?

(22) In 1861 the population of the counties on the Ottawa
river, was : of Prescott, fifteen thousand foui* hundred and
ninety-nine: of Russell, six thousand eight hundred and
twenty-four ; of Cilrlton, twenty-nine thousand six hundred
and twenty ; of Renfrew, twenty thousand three hundred and
twenty-five, What was the total population of tliese four
counties m 1861 ? ^

(23) In 1861 Toronto contained fortv-four thousand eight
hundred and twenty-one inhabitants ; Montreal, ninety thou-
sand three hundred and twenty-three ; Hamilton, nineteen
thousand and ninety-six ; Ottawa, fourteen thousand sjx hun-
dred and sixty-nine ; Kingston, thirteen thousand seven hun-
dred and forty-three ; London, eleven thousand five hundred
and fifty-five. Find the total population of tliese cities in
1861? Av

Find the sum of

(4)

278653
972009
2673627
0009607

27603
986785

Ex. IX.

(1)

20712
212907
616848
703003

1090090

2612858
8906783
912227
0804398

27635398
3297653

(3)

2012
75005

700764
93869

4303573

''(3)

22793
27812
38614
45693

92075f
<'•

(S)

3761390»
'

3780568S
^9617.^ :

i%;w
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(7) (8) (®>«.
276608567 806788679 897203685

76298568 68345658 28078326

683927285 928:327368 200788638

988668589 9288678 728397328

21188^297 238906594 563435689

26802562 93567836 912368884

897612897 207807398 6883568

683967823 30673612 83297609

960039368 928327563 603536239

643832.580 568302126 736397564 ,

, 782395678 202386517 032506593

(10) (11) (12)

72867858 868936709 378684976

97605813 .76385C73 79683886

7688516 467308753 468976395

816537308 900009900 786347512

275607886 90909999 ^ 927607038

97673904 938568378 90809008

268987318 71205075a 758385006

718768926 77807089 .703209600
^ 87967339208685788 234593368

96359568 99213567 862006764

397569387 887346395 993387535

^s

\ t

(18) Add together nine millions four hundred and sixty-

six thousand four hundred and ninety-five, three hundred and

seventy-five millions five hundred and seventy-three thou-

sand seven hundred and thirty-five, seven hundi-ed and

fifty-four- thousand five hundred and forty-seven, three mil-

lions seven hundred and eighty-nine thousand two hundred

and eighty-four, twenty-nine millions eight hundred and

eighty-six thousand seven hundred and ninety-nine, nine

hundred and nhaety-two thousand and eighty-four, two hun-

dred and ninety-three thousand six hundred and ninety-five,

two millions six hundred and eighty-four thousand four

hundkti aud eighty-seven, three millions five hundred and

jiinetjF#iro thousand eight hundred and seventy-three, seven

Hulilonii i^ht ^tundred and forty-nine tliousand three hun-

kV^A •«*J|3W*mP»*^* VJ f^A^^

(14) 4 fermer had forty-four sheep, thirty-five head of

cattJeV fileeii pig^j.six horses. How many animals had he

altogethett »
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(15) In one year a farmer's crop was as follows : Fire
hundred and twenty-three bushels of wheat, a hundred and
twenty busliels of oats, sixty-lour bushels of peas, two hun-
dred and thirty-seven bushels of potatoes, thirty-eight bush-
els ot turnips. How many bushels had he ?

(16) A man bought a farm for sixteen hundret. and fifty
dollars, he spent a hundred and sixty in putting on it new
fences, five hundred and seventy-five in building a new
house, in repairing the barr. and sheds two hundred ; he
then sold it and made a profit of six hundred dollars. How
touch did he get for the farm ?

(17) In 1861 the population of the counties on Lake Erie
was: Essex, twentv-five thousand two hundred and eleven;
Elgin, thirty-two thousand and fifty • Kent, thirty-one thou-
sand one hundred and eighty-three'; Norfolk, twenty-eight
thousand five hundred and ninety , Haldimand, twenty-three
thousand seven hundred and eighty ; Welland, twenty-four
thousand nine hundred and eighty-eight. What was the
total popul/iUon of the six wunties on Lake Erie ?

SIMPLE SUBTRACTION.
12. Simple Subtraction is the method of finding what

number remains, when a smaller number is taken from a
greater number of the same kind.
The number so found is called the REMAraDEB, or Dif-

ference.
The number subtracted fi-om, is called the Minuend; the

number subtracted, the Subtrahend.
13. The sign — called minus, placed between two num-

bers, means that the second number is to be subtracted from
the first number : thus 7 — 3. or 7 minm 3, means that 3 is to
be subtracted from 7. .\ 7 — 3 = 4.

Rule for BtrnpU SubtroxMcm,

14. Rule. Write down the less number under tiie
greater number, so that unit^ may come under units, teG^tai"
cler tens, hundreds under hundreds, and so on ; then4raw Ot
straight line under the lower number.
Take, ifyou can, the number of units m each ^

lower number from the number of units m each
upper number which stands directly over it, an„
remainder under tlie Ime just drawn, units under
under tens, and so on.

But, if th« umti in any fij^re hi th» low€r nuaibtr b«
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irreater than the number of unite in the figure jnst above it,

&dd ten to the upper figure, and then subtrac the num-

ber of un te in the lower figure from tlie number m.tiie up-

per fig^e tos increased, and write down the remamder as

Add one to the next number in the lower number and

then Uke ^hi^^^^^^ thus increased fromthe figure just above

it by one of the methods already explamed.

'Go on thus with all the figures.

The whole diflfer.ace, or remainder, so written down, will

be the difference or remainder of the given numbers.

Ex. 1. Subtract 547 from 859.

By t^e Rule,^^^^^
^ ^^^^ ^ ^^^^^ ^ .

^ ^^. ^ g

S? units leave 2 unite ; write down 2 in the unite

5^ place. 4 from 5 leave 1 ; i. e. 4 tens from 5 tens

diff.= 312 leave 1 ten ; write down i in the tens place.

5 from 8 leave 3, L e. 5 hundreds from 8 hundreds leave 3

hundreds ; write down 3 in the hundreds place.

Ex 2 Find the difference between seven hundred and

forty-two, and two hundred and sixty-eight.

By the Rule
^^^ ^ ^^^^ ^ .

^ ^^. ^ 3

If. unite, .-. I add 10 to 2, which makes 12, 8 from

— 12 leave 4 ; write 4 in the unite' place

diff.= 474 I have added 10 to the upper number 742,

1

must • add 10 to the lower number 208 (so as not to alter
.

rditoence between 742 and 268), i. e. 268 must be made

278 or 1 must be added to the 6. _

Then I cannot take 7 from 4, i. e. 7 tens from 4 tens T

add 10 to the 4, really 10 tens or 1 hundred to the 4 ten.,

Xich makes it 14, really 14 tens, then 7 from 14 leav-. i.,

Tpallv 7 tens : write 7 in the tens' place.

IWejS added 10 tens, or 1 hundred to the upper nmn-

ber I must .-. add 1 hundred to the lower number, t e I

™,,l>f luld 1 to the 2 really 1 hundred to 3 hundreds, makmg

Ta r^lVa hundr 'attLn 3 from 7 leave 4, really 4 hun-

dreds; write 4 m the- hundreds' place. .

^
Ex. 3. How mut h p-eater is eight thousand two hundred

than 8i:s: thousand three hundred and niua ?

Qom 9 from I cannot, then 9 trom 10 leave 1

;

S write 1 in the units' place; carry
J,

jeally 1
^^^^

ten, then 1 from I cannot, then 1 from 10

leaves 9, really 1 ten from 10 tens leaves 9 tensj/diff.= 1891
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1

^

write 9 in the tei&B' place ; carry 1, really 1 hundred, then 4
from 2 I cannot, then 4 tVom 12 W^ave 8, really 4 hundreds
from 12 hundreds leave f^ hundreds ; write 8 in the hundreds*

place, carry 1, really 1 thousand, tlien 7 I'rora 8 leave 1,

really 7 thousands from 8 thousands leave 1 thousand ; write

1 in the thousands' place.

Note The truth of all sums in subtraction may b« proved
by adding the less number to the difference or remamaer ; it'

this sum equals the larger number, the sum will probably
have been worked correctly.

Thus, Proof of Ex. 3 Less number -4- remainder = 6309
+ 1891 = 8200, the greater number.

(1) (2) (3) (4) (6)

From 18 27 89 55 86
Take 14 15 11 5 60

(8) (9)

24 51
18 49

(15)

200
16

(22)

563
476

(16)

547
380

(23)
209
120

(10)

64
6

(17)

896
708

(24)

608
499

(11)

83

*L

(18)
702-

504

(25)

486
307

(12)

98
89

(11)

800
199

(26)

843
745

(6)

568
22

(13)

70
54

(20)

650

•^
(27)'

^900

191

(7)

759
603

(14)

64

^
(21)

912
707

(28)

505
107

(29) Subtract thirty-oeven from fifty; twenty-nine from
eeventy-one : sixty-six from one hundred and tour . ninety-

seven from two hundred and eleven ; one hundred and five

from three hundred and three; four hundred and seventy^
.

five from six hundred and forty-nme.

(30) A gentleman bought a horso and a carriage for fivl*

hundred and sixty dollars, the horse was valued at thre©

hundi-ed doBars. How mi **.h was the carriage wortii Jiftnd

how much was the horse wortli more than tlie carr!a^..|^V';

How many more boys than girls are tlieref T'^^M^''
(32) Charles had 167 marbles, he gave John 49, Jamea^^^
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Thomas all the rest but 19 ; how many marbles had Thomas
less than James ?

(33) By how much does the sum of 6 and 4 exceed their

difference ?

(34^ A boy's father gave him 40 cents to pay 10 cents for

a slate, 3 cents for pencils, 8 cent for ^a copy-book, 5 cents

for ink, 8 cents for a postage stamp ; after paying for the

above he lost all but 4 cents through a hole in his pocket;

how much diji he lose ?

Ex. XI.

(1)

From 5467
Take 8546

(3),
7601
3890

03)

3000
2001

(4)

4536
2297

(5)

5480
996

(6)

7009
5080

(13)

14748
13942

•(17)

445673
277594

CO
8052
4847

(8),

5281
597

(9)

7210
3809

(13)

54832
29648

(14)

80408
59385

(10)

8888
999

(15.

70007
69999

(18)

9200000
560506

(19)

87125391
68050093

(11)

5600
2575

(16)

43520
25347

(20)

65003004S
94090096

(21) What number taken from tliree thousand will leave

one hundred and one? What number added to seventy-

two thousand five hundred and seventy-six will make one
million seventy thousand four hundred and nine ?

(22) The sum of three numbers is twenty three thousand

two hundred and fifty-seven ; the first is 9277, and the sec-

ond is twelve hundred and eighty-three less than the flrstj

find the third number.

(28) What IS the difference between 23047 4- 175 - 388 +
495 - .32 and 10000 - 8406 - 704 + 7305 V

(24) When will the Prince of Wales, who was bom in

the year 1841, be as old as the Queen now, in the year 1869,

is. wh$> was boj-n in the year IblU V How old will the (^ueen

ttee^M^

(25^ John say3 to Henry, I have 97 marbles ; Henry re-
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plies, I have 29 less than you : Charlie adds, I have as many
as both o^' you hjss 25. How many marbles had Henry, and

how ma: / had Charlie ?

(26) A man whose yearly income is 1000 dollars, spends

84 dollars for house rent, 135 dollars for servants, 39 dollars

in travelling, 58 dollars in clothin^^, as much on his garden

iis in travelling and clothing, 804 dollars in household bills.

Will he have saved anything, or be in debt at the end of the

year, and to what amount V

(27) Harry goes up sixteen steps of a ladder, which has

45 steps, then down 7 steps, then up 10, then down 2, then

down 4, then up 11, then down 9, then up 7, then up 5, then,

down 8, what step from the top and bottom will he then b©

Btandinf upon ?

(28) In a union workhouse there are 183 inmates. The
number is made up thus : infirm and able-bodied 70 ; able-

bodied and children 105; children and officers 63; officers

5. Find the number of each class.

(29) A basket contained oranges, nuts, and eggs ; in all

1769 , there were 1696 oranges and nuts, and 1232 nuts and
eggs. How many more nuts were there than oranges?

(30) The population of the counties on the river St. Law-
rence in 1861, was one hundred and seventeen thousand nine

hundred and eighty-six, that of those on the Ottawa river was
seventy-two thousand two hundred and sixty-eight. Fmd
the difference between the population of these counties?

(31) What is the difference between thirty-seven millions

nine hundred and six thousand seven hundred and three,
.

and forty- five millions three thousand and eight ?

(32) The subtrahend is fifty-sixmillions two hundred and
twelve thousand three hundred, the remainder seventy-seven

thousand three hundred and thirteen. What is the mmuend ?

^33) The minuend is sixty-six millions three hun.j-ed and
four thousand, the difference twelve thousand five hundi"ed

and eighty-six. Find the subtrahend.

(34, A man hought 305 sheep for S dollars a head, and
after spendint? 45 dollars on them for food, sold them for 4
dollars u headjiow many dollars did he gain by his bargain ?

(85) For the year 1861 the Imports into Canada were

forty-three millions fifty-foui thousand eight bundled and .

Ihirty-^x dollars, and the Exports were thirty four million* -^

*j
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seren htindred and seventeen thousand two hundred and
forty-eight dollars. Find by how much the Imports exceed-
ed the Exports for the year 1801.

15. Roman Notation. I, denotes one; V, five; X, ten;
L, fifty; C, one hundred ; D, five hundred , M, one thousand.

Rule. Where an^ one of the above letters is aftei\ or to
the right hand oi, one of equal or greater value, it is to be
added to it, but when put before (^ne of greater value, it is to
be subtracted from it.

Thus II = 1 + 1 = 2, III = 1 + 14- 1 = 3, IV=61essl =
4, VI = 5 + 1 = 6, VIII = 5 + l + l-hl = 8, IX=::.10 less 1
= 9, XIII = 10 + 1 4- 1 + 1 = 13, XIV= 10 plus 5 less 1 =
10 H- 4 = 14, LXXIX = 50 H- 10 + 10-1- lOlessl = 70 + 9 =
79, X^ = 100 less 10 = 90.

j?^ A line over a letter^r letters, increases then* value

a thousandfold : thusV= 6, V= 5000 ; C = 100,1) = 100000-

Ex. XII.

1. Express in the Roman Notation, three; seven; eleven;
nine; twelve; sixteen; 18; ^5; 28; 37; 40; 53; 59; 62;
77; 84; 103; 157; 190; 200; 651; 783; 1204; 1527, 1865.

2. Express m words, and also in Arabic fisrures. III : VI i

VIII; XIII; XV: XVIL XX; LIV; LXXXI; CXI; DCv'
VU; MC; MM; DCCXLIX; MDCCCLXV

SIMPLE MULTIPLICATION.
16. Simple Multiplication is a short method of re-

I)eated addition; thus, when 2 is multiplied by 3, tne num-
ber obtained is the sum of 2 repeated three tunes, which
8um~2 + 2 + 2=r6.

The number, which is to be repeated or added to itself, is
called tlio Multiplicand: thus, in the above example, 2 is
the niiJltiplicand.

The number, which shews how often the multiplicand is
to be repeated, is caUed tlie Multiplier; thus, in the
above example, 3 is the imiltiplier.
The number found by multiplication, for instance 6 in tht

above example, is called tl>e Product. ^
Tl-ieTuviIiipjltT Hud nuiltipiicaud are sometimes called Eac-

^*0R.<', because they are factors, or uiakers, of the product
The slguxjctflled into, or multiplied by, placed]^

t

«:?.>.ri* i

:^



" ..^.\«Q^i|kUl)Miilu>UMiBid'-^*^.ti.^'^

w- 4f

^^«»
I

¥

,Xa:3u,^

#^

^. ;

SIMPLE MULTIPLICATION. 29

tween two numbers, mea^is that the numbers are to be

"^&tw^tw called the Multiplication Tabi^,

ought to be learned correcay:

Twice
1 makes 2

2 ..

3
4
5
6
7
8
9
10
11

12

4
6
8
10
12
14
16
18
20
22

3 times

1 makes3
2 ..

3
4
5
6
7
8
9
10
11

24112

4 times
1 makes4

6
9
12
15
18
21
24
27
80
33
36

2
3
4
5
6
7
8
9
10
11

12

\.

8
12
16
20
24
28
32
36
40
44
48

5,times

1 makes 5

2 .

3 .

4 .

5 .

6 .

7 .

6 times
1 makes6

8
9
10
11
12

10
15
20
25
30
35
4iD

45
50
55
60

2
3
4
5
6
7
8
9
10
11

13

12
18
24
30
36
42
48
54
60
66
72

7 times

1 makes7
2 .. 14

8 . . 21
28
35
42
49
56
63

4
5
6
7
8
9
10
11

12

70n
u

8 times
1 makes 8

2
3
4
5
6
7

8
9
10
11

12

9 times

1 makes 9

16
24
3^
40
48
56
64
72
80
88
98

2
3
4
5
6
7
8
9
10
11

12

10 limes

1 makes 10

13
27
36
45
54
63
72
'81

90
99
108

3

5
6
7

8
9
10
11
12

11 times

1 makes 11

20
30
40
50
60
70
80
90
100
110

2
3
4
5
6
7
8
9
IQ
11

12times
1 makes 12

12012

22
33
44
55
66
77
8»
99

110
121
132

2
3
4
5
a
7
8
9
to
11
13-

24
36
48
60
72
84
96
108
120
132
144

ft. Bute for Sir. pU JMUpUcathn, when ths rmmpUer is

a nuiriber not larger (hanm-

Rule Place the mul%iier unde!' the multiplicand, units

unte units, and (if the muTtiplier be 10, 11, or V^) tens under

tens • thon draw a line under the multipher. a^^ m;Z)1v c..ch fiffure of the multiplicand, be^mm%with
isif^P^e units, by tlie figure, or figures oi the mui tipfic* \vjy «*v«^

^)f the MultipUcation Table).

Write iown and carry as m Simple Addition.

M •

,

#.'','

k
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Ex.1. Multiply 631 by 2.
By the Rule.

'^ ^
. .

681 Twice 1 unit makes 2 units; write 2 in the—^ JJ^^f'
place of the product Twice 8 tens o'^mtaj^ make 6 tens of units; write 6 m the tens' Dlace

m:T\ of the product Twice 5 hundreds of units mnip10 hundreds of units, or 1 thousand hundred • wr te mthe hundreds' place, and 1 in the thousands' place

5^-i' ^^?^ tlie product of 5063 and 6.By the Rule,

^^^ w/'T^ ^ P^^*^ = 1® ^°^*s = 1 ten and 8 units •

30378 _ q7-:if,
^^^^ ^l^cji added to the 1 ten carried^61 tenses hundreds and 7 tens- writa 7

tens and carry 3 hundreds. '
^^^^ ^

Next. 6 times hundreds = whiVh ar\i\c^t\ +/% !>« o i,^ds c^ed = 300 hundreds, '^fairthttnte
Next, 6 times 5 thousands = 30 thousands = 8 tens of rhnn

the right hand of the number thus 3^1—*^ -^ x/ 1 A on
al^. 5893 X 10 .-=58930, and 58930 x' 10= 5?93bo

'^ = ^^

'

Similarly 3 x 100 = 300, 3 x 1000 = 3000 and so onAlso 1' any number be multiplied by 20 the resnif*!., th.

n^.H^'J^J^" """^^^^ ^^^« niultiplie/by 2 anH writ enon the light hand of the product ; thus, 6 x 20 = 6x2 x 10

X 0^ 20^x1o' "l'?on'^
-^'20 = 1200, for 60 x 20^60 x 2

Q, ~^
1 nr}^ = ^^^

' ^^^ so of any other numberSmnlariy 60 x 200 = 12000, 60 x 2000 = 120000 and so on.

Multiply

T

(1)

63
2

* Ex. XIII.

© g] (^> (S)

47 88 56 48^223 (6)

60
3

it)

29
'8

(8)

75
3

(0)

27

''lOV

51'
/|1A

90
6

07
5

(14)

43
6

(15) (l(i) (17) (18)
^6 99 78 27
6 6 6

%<

t

wl
w]

I

Bh

an
mi

8^

to

ar

dc

di

M

^f
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SIMPLE JjfULTIPLICATION. 81

(19) 20) (SI) (22) (23) (24) (35) (26) (27)

63 45 77 69 54 20 99 53 87

7 8 8 9 9 10 10 ii 11

(28) (29) (30) (31) (32) (83) (34) (35) (36)

91 60 49 687 800 697 276 777 4U/

11 13 12 2 3 8 4 5 6

(37) (38) (39) (40) (41) (42) (43) (44)

479 905 835 487 660 538 888 704

7 7 8
m ^mm_9 10 11 13 12

(45) Supposing an acre of land to produce 39 bushels of

wheat, how many bushels will 11 of such acres produce, and
what will be theu: value at 6 shilUngs a bushel '?

(46) There are 21 shillings in 1 guinea, and 12 pence in 1

shilling; how many pence are there in 3, 7, 12 gumeas?

(47) Charlie bought of Quintm 11 rabbits at 23 cents each,

and Qumtin bought of Charlie 9 hens at 33 cents each, how
many cents had Qmntm to give to Charlie ?

(48) What is tlie difference between 12 dozen and 8, and
8 dozen and 12 ? [Note, 1 dozen = 12 ]

(49) A has seven thousand four hundred and one pota-

toes ; he sells B fifty-seven dozen and five ; G one hundred

and twelve dozen and eleven ; D two hundred and fifty-nine

dozen and nme; and E the remauider. How many more
did ^buv than C?

(1)

Multiply 9048% 2

Ex. XIV.

(2) (8) (4)

5849 9873 88076
2 8 3

(5) (6)

6057 97068
4 5

(7)

69360
6

80965

/4d\ •

49216
12

439090
7

'A AS

69432
12

(10)

48508
8

2i¥57

(11)

33069
7

/I

91537

(13)

38476

11 n
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(17) Multiply (1) 8870492, (2) 4609758, (3) 85973864, (4)

9090853, (5) 55880092, (6) 987654321, by each of the follow-
ing, 2, 5, 3, 7, 4, 9, 6, 8, 11, and 12.

(18) Two persons start from the ame place, and travel
in the same direction, one at the rate of 93 miles a day, the
other at the rate of 79 miles a day ; how far apart will they
be at the end of a week ?

(19) If the second person at the end of two days turn
back, and travel each dav in the opposite direction the same
number of miles as bewre ; how far will they be apart af
the end of a week ?

18. RvXefor Simple Multiplication^ when the MultipU&r ia

a number la/rger than 12.

RxjLB. Place the multiplier under the multiplicand, units
under units, tens imder tens, and so on ; then draw a line
under the multiplier.

Multiply each figure of the multiplicand, beginnmg with
the units, by the figure in the units' place of the multiplier
(by means of the table given for Multiplication) ; write down
and carry as in Addition.
Then multiply each figure of the multiplicand, beginning

with the tmits, by the figure in the tens' place of the mult£
plier, placing the first figure so obtained under the tens of the
Ibie above, the next figure under the hundreds, and so on.
Proceed in the same way with each succeeding figure of

the multiplier.

Then add up all the results thus obtained by the n;le of
Simple Addition.

Ex.1. Multiply 2307 by 358.

By the Rule,

since 358 = 300 4- 50 4- 8, when we mul-
tiply by the 5, we in fact multiplyby 50,
and 2307 x 50=115350 ; agam, when we
multiply by the 3, we m fact multiply
by 300, and 2307 x 300 = 692100 ; hence

nrndnot—82Wiift ^^ ^^ ^^^ ^^^^^ ^^^^^ we may multiplyproduct_825906 ^^ ^^^ ^.^p,^ ^ g ^^^ 3 ^.^ ^^^
ir
— ""*--~ '"'"^ p-i".v/.o uii^y i;.ioi, iii^urv III ine sccOiiu iiiie imiier

tens' place of the first Ime, and the first figure of the
*|^e imder the hundreds' place.

2307
358

18456
11535
6921



"'*f«!«*?fe"lo|l

SIMPLE MULTIPLICATION, m

we of tL second line under the hmidrec^

K; and noi under the tens' place of the

Ce above, for 609 = 600 4- 9.

^09
6823

4548

461632

Note 1. If the HrLTiPLi^ oi^MiT^^^^ .b^^:

and 3700 be multiplied by 50700, we have^^^
^^^ ^^^ ^^

multiply 7 by 7 m fact we
multiply 70 by 7, and 70 x 7

= 490.
, ,

In the second case, when

we multiply 7 by 7, in fact

370
507

189
135

370
50700

189
135

136890 13689000 . ,

^e multiply 70 by 700, and 70x700 = 49000.

•Kf^. o ovq — 2-i-24-3 = 6. and 3x3 = 3 + 3 — 0.

^f 3x3^=1^3; and^hisistrueofallnumbers.

Kr\.9 M mnrp than two tactors have to be multiplied
Note S. If '^ore man xwu 1

continued multiplica-
together, as 3 x 4 x 9, it is ^enneci con ii|^^2x4x9 =
TiON, and since 3x4 = 8 «nd 8 x »

- ^^j.^^^^,'^^^^ ^e
^''r ,^^fv^irb^bfrot byTllioTi 4, and 9, by
multiply any

^^^^^ftinn aid so of any other nUmber.
continued multiphcation , ana so m uuj oj^g»v_

35x73 = 3530, and 85x3x4x9 = 70x4x9~280xr=

2520

two or more numbers ^^specirye
y | __ „ x 3 36 = 6 x 6, or
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Multiply 463
By 18

(7) (SI
793 40t
80 55

(15)

1263
36

(19) (20)

495 690
370 480

(9)

869
89

ARITHMETIC.

Ex. XV.

(*) (3) (4)
678 376 601
27 33 54

(10) (11) (12)
917 692 909
46 73 88

(6)

946
61

(6)

837
39

(18)

305 463
715 608

(14)

(16) (17)
5613 96732
54 72

(21) (22) (23)
417 278 904
739 900 803

(36)

60738
9706

92035
8007

(18)

67628

64_

(24) (25)
3259 15900
497 3300

(27) (28) (29)
86370 47672 68109
90900 5126 2065

(30)

45094
7838

(33)

84009
7898

(34)

678000
876000

(35)

90058
90009

(3.1)

56888
6049

(36)

80108
7770

j(37) Find fee product of seven thousand and thirty-ninem four thousand seven hundred and nine ; three thousand
nii^ hundred and ten by three hundred and fifty thousand •

eighty-seven thousand nine hundred by nine thousand and
SIX

;
seven millions eight thousand and five by foiw hundred

thousand seven hundred and three.

(88) Pmd the product of the sum and difierence of four
hundred and ninety-six, and three hundred and twelve.

?t^
Multiply (1) 973 by 63, and also by its factors 3 3and 7, and (2) 33000 by 1560, and also by ite factors 13 6 4and 6.

''
' ' '

(40) As m (39) do also, (15), (16), (17), (i8>^

'..*jHi-is»iki^i,.^Stii .1

^i^

Ex. XYI.

176

(3)

729817
6736

(4).

46481
936

^

'I

•ri

-' ~.ji,

•|fc •%
^^M^^sa^'**^*'-*'***^^ «c.-fc»»w»B*M*«M^'j^^*-
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(5)

40030
779

9264397
9584

(10)

6835675
2689

(T) .

6707930
9878

(11)

27083679
3709

(3)

6078908
6725

(9)

7086'i 0567
97806

(12)

25058612
6289

(13) Find the product of 3523725 and 2538.

(14) " "
2778588 and 9867.

(1») " ' " 7p068025 and 1386.

(16) " «- " - 79094451 and 764095.

(17) Multiply five millions seventy-six thousand eight
hundred and twelve by ninety-seven thousand six hundred
and thirteen.

(18) Multiply nine millions five hundred and seven thou-
sand three hundred and forty by seven thousand and seven-
ty-one.

(19) Required the product of twelve millions four hun-
dred ahd eighty-one thousand six hundred and thirty, and
fifteen hundred and nine. *

SIMPLE DIviSlOK t
*
i'

20. Simple Division is a short method ofrepeated Sub-
traction

; or, it is the method of finding how often one num-
ber called the Divisor is contained in another number called
the Dividend. The number, which shews this, is called
the Quotient.
Thus, the dividend 12 divided by the divisor 4 gives the

quotient 3 ; and for this reason, 4 -+- 4 + 4 = 12, and there-
fore if we subtract 4 from 12, and then a second 4 from the
remainder 8, and then a thhrd 4 from the remamder 4, noth-
ing remains.

If however some number be left, after the divisor haa bcCTi
taken as often as possible from the dividend, that numb^* is
'jailed the Remainder

; thus, 11 divided by 4 gives a ^jlijjk

lent 2, and a nMnaiiider 3; for after subtracting, 4 froHtil
once, there is a remainder 7 ; after subtrac^taffli a gfi^d
time troiii the remainder 7, there is a remafaider 3.

The sign -^, called 3y, or Divided by, piagk* feetweea

^-,
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two numliers, signifies that the first is to be divided by the
Becond.

"^

Division is just the opposite of Multiplication. By the
MultipUeation Table, 8 x 4 = 12, and 12 -«- 4 = 3, or 13 -j- 3

21. Rulefor Sirrvple Division, wTien the Divisor is a number
Tiot Iwrger than 12.

KuLE. Place the divisor and dividend thus

:

divisor > dividend.

Take off from the left hand of the dividend the least
number of figures which make a number not less than the
divisor.

Find by the Multiplication Table hov7 often the divisor is
contained m this number ; write the quotient under the
umts figure of this number, and take notice of the remainder
whether it be any number or 0.

*

On the ri^ht of the remainder (whether it be any number
or 0), conceive in your mind to be placed the least number
of the figures next following in the dividend which will
affixed to the remainder, make a number not less than the
mvisor. Proceed, ,i above, with this new dividend to find
tiie n^t figure of the quotient ; taking care to place after the
fiTitvagure m the quotient a cypher for every figure just
*«ought down from the dividend except the last.

Continue this process till all the figures in the dividend
have thus been brought down.

If there be a remainder at the end of the operation,
wnte it as a remamder distmct from the quotient.

Ex.1. Divide 756 by 3.

By the rule,

8J756 ^
Method of working. 3 in 7 goes 2 times and^ 1 over, write 2 under the 7 ; 3 in 15 goes 5 times,

o a\^ ^^ ^ ^^®^ the 5 ; 3 m 6 goes 2 tunes, write
a under the 6.

ifeflw^. In 756 the 7 = 700, the 5 = 50, and the C = 6.
lifow 3 m 700 goes 200 times, and 100 over, therefore write 2
in ^e hundreds' place, and carry the 100; then 3 in

"^
idace:
+ ^J* ^\ 150, g:oes 50 times, therefore write 5 in the tens'
ace: then 3 m 6 smoa o. fitrtoa ^itA^f^^^^.^. :*^ n •__ .^,

I

^

iuut|*|iiRe.

*'WW*l|*i**!*"ii.» i'tX'-t''«*f-^mi>'xiK-mm»-^*^imitm«imSif'^ir.- '•'<w»a'iiS?tt3 . ,!i!iB9w< iii<l>(i'«i>w''V) i iS i'i
i.' 'Lij i!MiiiliWB,i|i i

.i-.' •
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I

I

Ex. 2. Find the qnotiont of 21406 by 7.

7 ) 21406 Method of working. 7 in 2 goes no times,

3058
but 7 in 21 goes 3 times, write 8 under the 1

,

7 in 4 goes no timen, 7 in 40 goes 5 times and
6 over; write under the 4 and 5 under the 0; then 7 in 56
goes 8 times, write 8 under the 6.

Becmn. In 21406 the 21 is = 21000, the 4= 400, and thW
6 = 6.

.'. the 3 in the quotient = 8000, the 5 = 50, tne 8 = 8, and
the quotient is 3058. ^
Ex. 3. Into how many classes of eleven each can a^pu-

lation of eight hundred and ninety thousand three hundred
and eighty-nine be divided ?

11 in 8 will not go, 11 in 89 goes
8 and 1 over, write 8 under the 9;
11 in 10 will not ^o, 11 in 103 goes
9 and 4 over, write under the 0.

and 9 under the 3 ; 11 in 48 goes 4
and 4 over, write 4 under the 8 ; 11

11 ) 890389

80944 rem. 5.

1. e. 80944 classes and 5
people over, or
890389=80944x11+5

in 49 goes 4 and 5 over, write 4 under the 9, and rem. 5

Ex. 4. Distribute six hundred thousand four hundred and
. fifty-five apples in equal portions between 12 families.

12) 600455

50037 rem. 11
/.each family receives 50037
apples, and there are 11 ap-
ples over ; or ~

600455 less 11=50037 x 12

12 in 60 goes 5 ; for the next
dividend we have 046, .*. we
write two cyphers or 00 after

the 5 ; 12 in 46 goes 3 and*9
over, .*. write 3 after ; then 12
in 95 goes 7 and 11 over, .*.

write 7 after 3, and rem. 11.

-#

Ex. XVII.

Note. Each of the given numbers is to be divided by each
of the different divisors.

(1) 88, 93, 98, 103, 100, by 6, 9, and 8.

(2) 105, 110, 119, 128, 117, by 5, 11, and 10.

(3) 130, 141, 153, 168, 147, by 6, 12, and 11.^

(4) 172, 195, 206, 257, 240, by 6, 8, and 13.

<5) 463, 682, 840, 405, 555, by 4, 10, and 11.

(6) 600, 763, 842, 999, 717, by 11, 8, and 12.

(7) 1210, 6876, 7063, 5000, by 9, 12, and 11.

y:
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(8) 2700, 9604. 8207, 6548, by 8, 12, and 10
(0) 86246, 72635, 85490, 35298, by 12, 10, and 7

(10) 76002, 90009, 53027, by 11, 8, and 12.
(11) 6470698, 93700682, 2060198, by 8, 10, and 11
(12) 8360047, 6789643, 9889989, by 7, 9, and 12.

'

- X.
^^^ i!?^^ ^^^y ^^^^ c»" y«" subtract twelve from eio-hf

Jun^rcd thousand seven huncfred and nine V What^mbpr
besides 1 1 will exactly divide 218581 ?

number

(14) (1) If th#dividend be 84, the Quotient ti.A r*.
maiflrler 3, what is the divisor? (2 IfthTdSremamder 7, the quotient 146, what is tlie Send ? '

^^

(15) A woman bought 11 fowls at 30 cents each and ^nlrl^em so as to gain 198 cents; what did she sell each fo^^^

i.nli^? i'^
^^^' ^^T/°S ^ ^^^°t containing 214 plums distri-

S?ri'^^?!^ ^"^"^"^ ^^^^^^^ his eight schooSws andhimself; the number which remained overT eave L 1^^Bchoolmaster
;
how many did the schJmaster rfcefvel

'

be['i?9 ;'^findTeifqSienr'"' " ''''' ^'^^^ ^^^ ^^^ ---

50faU^k^^qtta^ ^^^0687 and

vii}^^ ^ Bachelor, who died worth 5427 dollars left ^Kmdollar to charities, and the rest of his pTopX Keen 1^housekeeper manservant, and cook ; the Xnserv^^^^have twice the cook's share, and the housetepei w^^^^^twice the manservant's share ; what did each reS?
«.«!??L ?^^5 sum of 18 and 30 be divided by their difference

wtt is t^rtl'?^ "^^^P"^^ ^^ ^^ P^'-i-t Of rS?;
«r>l?fiV

^^^^
^^u

Prp^^ct ofnine hundred and seven thousftnrl

£jfssipStsrs-^rss^-s

ivo«, i score = 20. 1 gross = 13 dozeW"
"°"" '^ """"''*"

'

im^fi«<-t^m0m-
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23. Rulefor Bimple Division^ when tlie Ditrisor ia a number
larger tlian 12.

RuLB. Place the divisor and dividend thus

:

divisor ) dividend '

leaving a space for the quotient on the rignt of the dividend.
Take off from the left hand of the dividend tlie least num-

ber of figures which malte a number not less than the divisor.
Find how many times the divisor is contained in this

number ; write the quotient as the left-hand figure of the
whole quotient ; multiply the divisor by this figure, and
bring down the product under the number taken off from
the left of the dividend, and subtract
On the right of the remainder (whether it be any number

or 0) place the least number of figures next followmg in tho
dividend which will, affixed to the remainder, make a number
not less than the divisor. Proceed as above with this new
dividend to find the next figure of the quotient; taking care
to place after the first figure in the quotient a cypher for
every figure just brought down from the dividend except
the last.

Continue tins process till all the figures in the dividend
have thus been brought down.

If tliere be a remamder at the end of the operation, Tp'ite
it as a remainder distinct from the quotient

Note. If any remainder be equal to or greater than the
divisor, the last figure of the quotient must be changed for
one greater.

Ex.1. Divide 1368 by 57.

By the Rule,

57)1368(24 ,
Method of Working.^ 136 is the least rmm-

114

228
228

ber taken fi-om the left of the dividend, into
which 57 will go ; we tlien say 5 into 11 goes
2; write 2 as the firfet figure of the quoUent
on the right hand, write also 114 (product of

67 X 2) under 136 and subti-act ; we obtain a remainder 22.
Then place 8, the next figure in the dividend, to the right of
the remainder; we thus obtain a new dividend 228 ; as be-
fore 5 into 22 goes 4 ; write the 4 to the right of the 2 in the
quotient ; and so proceed till all the figures in the dividend
M*e brousrht down.

Beanwa. 1368 = 1360 + 8, .*. the 1st dividend is really
1360 ; now 57 x 20 = 1140, .'. the 1st number in the quotient is

30 ; and 1360 ~ 1140 == g20 ; .". the second dividend is 220 -h
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30288
30288

8 or 228, and as 57 x 4 = 228, .'. the second figure in the quo-
tient is 4, and the quotient is 20 -H 4 or 24.

Mte. Since 1368 -^ 57 = 24, it follows that 1368-5-24 =
57, and also that 57 x 24 = 1368.

Ex. 3. Find the quotient of 1039888 by 5048.

6048)1039888(206 1^398 is the least number, taken
10096 from the left of the dividend, into

Avhich 5048 will ^o ; we then say 5 in
10 goes 2, and 5048x2 = 10096; write
2 as the left-hand figure of the quo-

tient, 10096 under 10398, and subtract ; we obtain a remain-
der 302. Then we have to place the next two figures 88 of
the dividend to the right of this remainder to form a num-
ber 30288 greater than the divisor, .*. we must write in the
quotient after 2 ; then 5 in 30 goes 6 times, and 5048 x 6 =
30288, write 6 in the quotient after 0, 30288 under 30288, and
subtract : there being no remainder, 206 is the quotient re-
quired.

Ex. 3. How many times does 318493585 contam 8607 ? ,

8607)318493585(37004
25821

60283
60249

34585
34428

157

After obtaimng 37 in the
quotient, 3 figures of the divid-
end have to be brought down
to get the next significant fig-

ure in the quotient, .-. write
two cyphers in the quotient.

8607 is contained 37004 times in 318493585, and there is a
remainder 157 ; in other words 318493585 = 37005 x 8607 -h
157. T 318493585 less 157 = 37004 x 8607.

23. When the divisor is a composite number, and made
up of two factors, neither of which exceeds 12, the dividend
may be divided by one of the factors in the way of Short
Division, and then the result by the other factor. If there
be a remainder after each of these divisions, the true re-
mainder will be found by multiplying the second remainder
by the first divisor, and addhag to the product the first re-
mainder.

Ex.4.

I
5

43

THvide 56732 hv 4^?.

S'6732, i. e. 56732 units,

J303 rem. 5, i. e. 6303 nines and rem. 5 units,

1260 rem. 3, e. e, 1260 forty-fives, and rem. 3 nines,
.». t|ie true D^m.=9 x 3 units -f 5 Units = 27 + 5, or 32 units.
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Therefore the quotient ansing from the division of 56783
|by 45 Is 1260, with a remainder 32 over.

;Ex.XVIII.
(^Divide

- (1) 192 by 16 ; 720 by 18 ; 795 by 15 ;' 1786 by 19.

'

1 (2) 1035 by 23 ; 1073 by 37 ; 2730 by 42 ; 5432 by 56.

(3) 4560 by 80 ; 3871 by 49 ; 7744 by 88 ; 6935 by 95.

(4) 5375 by 25 ; 29526 by 37 ; 25665 by 29 ; 4590 by 45.

(5) 69230 by 86; 37510 by 55; 10287 by 81; Ji3919 by
/ 67 ; 25760 by 56 ; 538840 by 76.

\6) 35626 by 94; 31339 by 77; 80840 by 86; 28782 by
^ 39 ; 9009196416 by 96 ; 41765256 by 72.

'
(7) 88832 by 256 ; 175252 by 308 ; 321776 by 104.

(8) 653723 by 329 ; 3577926 by 506 ; 542100 by 884 .

(9) 8189181 by 909 ; 4049820 by 745 ; 342604 by 883.

^
(10) 7848600 by 365 ; 2339100 by 678 ; 90625 by 727.

'(11) 27291888 by 478; 30387310 by 397 ; 3273068 by 708.

(12) 87624792 by 843; 90273189 by 513; 53006751 by

I 609 ; 30073074 by 358 ; 630762540981 by 652.

(13) 519387042 by 2731 ; 10101255 by 2185 ; 154725876

by 3076 ; 632798014 by 7243.

(14) 2015029 by 1004; 131686100 by 6487; 895494875 by
6007 ; 50696184 by 1617.

(15) 4519559744 by 5008 ; 16322853 by 9806 ; 28617103000
' by 1579 ; 2106144185 by 2735.

(16) 142997420 by 3782; 19554707200 by 6016;

2828882701578 by 38706.

(17) What number multiplied by 79 will give the same
product as 257 multiplied by 553?

(18) How many pairs of stockings, at 66 cents a pair,

should be given tot 9 dozen pairs of gloves, at 110 cents a

P-lr?

(19) What number must be added to thirty millions nine

htmdrpd and eisrhtv-four thousand and fifty-one, that the

sum may be exactly divisible by two hundred and eighty-

eight?

(20) If the sum of 274 and 108 be multipUed by their
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«f Q !iLn^ ^^^f ^^"f^*
'^^ ^^^^P at 4 dollars ea^jh ; 94 sheep

nll^"^ ^^ '
^^? ^^^ «^^P a^ 2 dollars each

; at wha?

Ky'LXS^ ' "' "^^ ''"^' ^°
" *^ ^^^ ^^

"^^'

T.J i^i if
^*^^ ®?^d ^^"^ ^a<» for 1068 dollars, ffaininff there-by 1 dollar on ea^h hat, what did each hat cosfhSif

fT,P^^ ? *i^
^"^ ,^f ^^^' 29, and 267 be divided by 19 and

^P^'Jw ?Q7
^\^?ltiP}ied by 57, and the product ^e di^i8hedbyl97, whatwilltheremamderbe?

m) 8 lambs are worth 16 doUajs, and 15 sheep are wortheO doUare
;
how many of such sheep ought to beXIn Sexchange for 840 of such lambs ?

^ ^
(35) The sum of the product of two numbers and 355 is

eighty-seven tiiousand fo r hundred and threej one ^^ thenumbers IS 216; find the other number.

15497955!?^*
""'

'
*'^'' "^"^^ ^^^ ^^ multiphed by to produce

(27) What number subtracted 28 thnes.from 479632 wiUleave 20 as a remainder ?
*<»oo^ wxu

(28) A farmer bought 29 bullocks for 1885 dollars anrl
after keeping them fo? 3 months, and siding on Sch 5dollars per month, he sold all the bullocfc forf^lO dol

W

what was his gain on each buUock ?
»

24 ^^ pimor termimte with a evpTier or cvnTier^ thA
process ofDimmn can be shortened by thlfZZ^^uU:
Rule. Cut off the cypher or evDhers from thp rtivionrand as many figures from tiie rightXd of tec^dtnT^there t re cyphers so cut off' at the right-hand e^d of th^

i« tne Kule, Art. 21 or Art 22, as the case mavbe- and

Ex. 1. Divide 57 by 20.

^'O^M. ^n^'^.= ?^+i;??w,20^oes2in50withrem.
55 rem. 1. 1 Vo J/V/'^'^

'"^^ ^ '" ^)} "
^^^^^ "y *^® ^» the rem.

»+• 7 OT 17.
^

'
^"^ ^^' ^^^^ ^^'^ *^"® ^«^- =



•/'

SIMPLE DIVISION. 43

Ex.2. Divide 46431 by 500.

6 00U64 31 h^^^^ "of^??."^ ^^' ^^ ^^400 dividedo,uu)4^3^l
^7.?^^,.= ^3,Tth rem. 400, .-. when the

92 rem. 4. 4^4 is divided by the 5, the rem. 4 is reaUv
400, and the true rem. is 431.

Ex.8. Divide 375340 by 5900.
69,00)3753,40(63

?5i_ .-. quotient = 63, and rem.
213 =3040
177

36

Ex. 4. Divide 563854 by 10, by 1000, and by 100000 We
SaTonce

"^ the quotient Wd remkinder^forS qu^'

Thus • ist quotient = 56385, and rem. = 4
2d ... = 503, ... =854.
drd ... = 5, ._ =63854.

Ex. XIX.*

(1) Divide 34, 43, 56, 80, 135, 260, 1504, by 10, 20, and 30

by fl m:?tmV&'''^
'''' ''''' ''''^ '''''^ ''''''^

.J? ^'"^^^ ^^^^' ^^^*^' ®^^^^1' ^y 240, 1000, 1500, aad
2600

;
and 830878103490 by lOOOOOOOa

(4) 806753245-^-9007.

(5) 612709066 -i- 70603.

(6) 60005836 -f- 898.

• (7) 70867509 -J- 9986.

(8) 86734569^4 -f- 868.

(9) 200006783-^93256.

(10) Multiply 14C09 by 719 and divide the product by 8007,

«,£^l ^^ many regiments of 1000 men, and also of 1200S men^
''''^ ''''^ "''"''''' ''''^ ^^^^^^^ ^^^^""

. ^!?^.. ^^^ together twenty-five millions seven Inmdrpri ar-./t
sixt^ mousand and thirty tour, 75211379 and 46378627*8ub^
tract ten millions and seventy-five from the sum : divide theremainder by 100000.

' ®

X.-\^
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SECTION^ IL

MONEY TABLES.

CANADIAN CUERENCY.

25. The silver coins are : a 5 cent piece.

a 10 "

a 20 " «

100 cents make one dollar, or $1.

Note 1. The cent, which is made of bronze, is one inch i:^

diameter, and 100 cents weigh one pound avoirdupois.

HALIFAX OR OLD CANADIAN CURRENCY.
26. 2 Farthmgs make 1 Half-penny, or id.

2 Half-pence 1 Penny Id.
12 Pence 1 Shilling Is.

5 Shillings 1 Dollar $1.
-

4 Dollars. . . . 1 Pound £1.

Note 2. The farthmg is written thus, id; and three fer*
things thus, fd.

ENGLISH OR STERLING CURRENCY.

27. 2 Farthmgs make 1 Half-penny, or id.
2 Half-pence 1 Penny Id.
12 Pence 1 Shilling Is.

20 Shillings 1 Pound £1.
The sovereign, a gold coin = 20 shillings.

The guinea, a gold coin not now in use = 21 shillings.

Note 3. The sterling pound = $4.86g Canadian currency,
rency. .

UNITED STATES CURRENCY.
9A in Milla Tv»olr<i 1 rinrs*

10 Cents 1 Dime.
10 Dimes 1 Dollar, or |1.
10 Dollars 1 Eagle.



^ ^ TABLES^WEIQHTS Am) MEASURES. 45

,
WEIGHTS AND MEASURES.

TABLE OP TROY WEIGHT.
29. Troy Weight is used in weighing ffold silver dia-lmonds, and other articles of a costly nature; and ako^determining specific gravities. '

^^'^^ *^^ i^,

24 Grains, gr. make 1 Pennyweight 1 dwt20 Pennyweights 1 Ounce. . .f. .. . . i oz^^^'^ce 1 Pound llb.*orl%.

TABLE OF AVOIRDUPOIS WEIGHT. ^ '

nrHnio/^K^i?^'*'''^
Weight is used in weighing all heaw

'

articles, which are coarse and drossy, or subiect to wIstP
as butter, meat, and the like, ^nd all objecte of ^^^^

dls'iloner^'
'^'' of medicines, gold, sifver, and somTprS

16 Drams, dr make 1 Ounce i oz
J^g^^cf ...IPound .lib
25 Pounds 1 Quarter, i

q
"'

4 Quartei-s, or 100 lbs. . . 1 Hundredweight . . . 1 cWt
undredweights 1 Ton i ton

20

3

lb

Mote. 1 lb. Avoirdupois weighs 7000 grs. Troy.

table of apothecaries' weight.
31. Apothecaries' Weight is used in fixing medicines

!

20 Grains, gr make 1 Scruple 1 sc. or 1 3SScruples i Dram 1 dr or 1Scrams 1 Ounce lozorl
12 Ounces.... 1 Pound .....: 1 lb or 1

table of lineal measure.
32. In this measure, which is used to measure distancesl^g^hs, breadths, heights, depths, and the likeTofpK o^

\l Y^f^ •• • • make 1 Inch 11
12Incheaf l¥oot 1ft
^^^^t' or 36 in 1 Sd! :: [i i: 1 yd.

l^^^^-:
.••.. 1 Fathom. ...if^

oi Yards, meanmir 5 vards and ) 1 Rod Pnii. i

a nalt yard
f40 Poles, or 220 yds '

. . i

Perch
Furlong

r
8 Furlongs, or 1760 yds l Mile .

.* .*
.' .'

.'

1

1 po.

Ifur.

8 Miles
mi.

1 League ..... 1 lea.
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The following measurementB may be added, aa useful in
certain cases

:

4 Inches make 1 Hand (used in measuring horses),

23 Yards 1 Chain ) , ^ > - ^ \\

lOO'Links 1 Chain \
^^^^ ^^ measurmg land).

A degree is equal to 60 geographical, or nearly 69^ En-
glish mUes.

TABLE OF CLOTH MEASURir

.

33. In this measure, which is used by linen and woollen
driers

:

2i Inches make 1 Nail. .. , 1 nl.

4 Nails 1 Quarter 1 qr.

4 Quarters. ... 1 Yard 1 yd.
5 Quarters 1 Ell (English).

6 Quarters 1 Ell (French).

TABLE OP SQUARE MEASURE.

84. This measure is used to measure all kinds of surface
or superficies, such as land, paving, flooring, in fact every-
thing in which length and breadth are to be taken into ac-
count.

A Square 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 ; a square 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.
80i Square Yards 1 Square Pole. . .1 sq. po. or 1 po.
40 Square Poles 1 Square Rood. . 1 ro.

4 Boods 1 Acre 1 ae.

25000 Square Links = 1 Rood.
100000 =1 Acre.

10 Chains = 1 Acre.
4840 Yards = 1 Acre.
640 Acres = 1 Square Mile.

Note. This table is formed from the table for lineal mca-
sure, by multiplying each lineal dimension by itself.

The truth of the above table mil appearfrom the following
eonsideratiom.
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E F B

Q

II

1

4

7

2

5

8

1

3

r 6

9

i>

T*.'^A^^^4-^^^ '3 8- square yard.

~ 1 lineal foot, it appears from the
ngure that there are 9 squares in the
square yard, and that each sqiwe is 1
square foot.

The same explanation holds o-ood
of the other dimensions.

^

TABLE OP SOLID OR CUBIC MEASURE.
35. This measure is used to measure all kinds of «;oli.la

A CUBE is a solid figure contained by six equal sauarec,.

«S v^fn'^r' ^ ^"^ f ^ ?"^^- ^ «"bic inch isTcubeTS
Tsqu^e^ff

^^'^- ^ ^^^^^ y^^ i« ^ ^^^« Whose sTd'^'L'

'1?cutc^^^e^";;;;;;;---^^^
40 Cubic FeetOfRoughTimberor

^^^^^ Ya.d, or 1 c. yd.

128 Cubic Feet of Fire-wood; :
.' .'

\ S^/ ^'''^^''^'

10 Cubic Feet of Fire-wood. ... 1 Cord-foot.

/^J% *'^'^^^' ^^ ^Hfi'^^* ^^^^ ^/ ^^^^ ^fe ^2« a^^r fromthefollowing considerations.
^i^p^t jrom

IHAB, AG, and AD be per-
pendicular to each other, and
each of thera a lineal yard in
length, then the figm-e BE is
a cubic yard.
Suppose DH a lineal foot,

and HKLM a plane drawn
parallel to side DC.
By the table Art. 34, there

are 9 square feet in sidei>(7.
iueie will therefore be 9 cu-
bic feet in the solid figure DL

Similarly if another Imcal

'A~
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foot UN were talcen, and a plane NO were drawn paral-

lel to HL, there would be 9 cubic feet contained in tho solid

figure HO.
Similarly, there would be 9 cubic feet in the solid figure

NE.
Therefore, there are 27 cubic feet m the solid figure DE^

or in 1 cubic yard.

Note. A pile of wood 4 feet high, 4 feet wide, and 8 feet

long, makes a cord.

MEASURES OF CAPACITY.

TABLE OF WmB MEASURE.

86. In this measure, by which wine- id all liquids, with
the exception of malt liquors and watei , are measured

4 Gills make 1 Pint t pt.

2 Pints 1 Quart 1 qt.

4 Quarts 1 Gallon 1 gal.

63 Gallons 1 Hogshead. 1 hhd.
2 Hogsheads. ...... 1 Pipe 1 pipe.

2 Pipes 1 Tun 1 tun.

TABLE OF ALE AND BEER MEASURE.

87. In this measure, by which all malt liquors and water
are measured

:

2 Pints make 1 Quart 1 qt.

4 Quarts 1 Gallon 1 gal.

9 Gallons 1 Firkin 1 fir.

18 Gallons 1 Kilderkin. 1 kil.

36 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.

88. 2 Pints make 1 Quart 1 qt.

4 Quarts \ Gallon. . . 1 gal.

2 Gallons 1 Peck 1 pk.

4 Pecks 1 Bushel. . .1 bu.

86 Bushels 1 Chaldron. 1 ch.
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J^ote 1. Grains are generally sold by weight, as under.

80. 84 Pounds make 1 Bushel of Oats.
40 Pounds 1 Bushel of Buckwheat
48 Pounds 1 Bushel of Barley.

«2 founds 1 Bushel of Beans.
oG Pounds 1 Bushel of Rye or Indian Com.
60 Pounds 1 Bushel of Wheat, Peas, Timothy

or Red Clover Seed.

MEASURES OF TIME.
TABLE OP TIME.

40. 1 Second is written thus 1".

60 Seconds make 1 Minute v
60 Minutes l Hour .'."..*.'" * *

'l hr

.'

4ir y^ 1 Week 1 wk

^^^^^J^ 1 CivU or common year 1 yr.

,\.^ ^®^l^^ ^^
J^^}^^ '^^^ 1^ months, called Calendar Months,the number of days in each of whiih may be easUy remSbered by means of the following lines

:

"^
remem-

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,
± ebruary then has one day more.

Note 2. A civil or common year = 53 wks, 1 day.

'

A leap year =366 days.

a te^rBrTsiv^i^"^^^"'^^^ ""^ ^ ^^^^^"^ ^ remainder isa IjEap or Bissextile IJear
; except those veara whiohcomplete a century (i. e. a hundred years

, the SeTsex^pressmg which century, are iwt divisible by 4 ; thiis^GOO and
?^^ ^::« ^^^n^^Ih because 16 and 20 are exactlv divS
^^

"
'
^^^*^' ^^^^ ^^^ 1^^^ are not leap vears becauap'i7

18, and 19 are not exactly divisible by ^J^^^^^'
^^^^m 17,



50 ARITHMETIC.

MISCELLANEOUS TABLE.

41. 12 Units make 1 Dozen.
13 Dozen 1 Gross.
12 Gross 1 Great Gross.
20 Units 1 Score.
24 Slieets of Paper ... 1 Quire.
20 Quires 1 Ream.

100 Pounds 1 Quintal.
19G Pounds 1 Barrel of Flour.
200 Pounds 1 Barrel ofPork or Beef.

Note. A sheet folded into two leaves is called a folio, into
4 leaves a quarto, into 8 leaves an octavo, into 16 leaves a IG
mo, into 18 leaves an 18 mo, &c.

REDUCTION.
42. When a number is expressed in one or more denom-

inations, the method of finding its value in one or'more other
denominations is called Reduction. Thus, £1 is of the same
value as 240d, and la. l^d is of the same value as 342 far-
things, and conversely : the method or process by which we
find this to be so, is Reduction.

•Jt

43. First. To express a number of a higher demmination
or of higher (knomiruUiom in units of a lower -denomination.

Rule. Multiply the number of the highest denomination
in the proposed (quantity by the number of units of the next
lower denominaUon contained in one unit of the highest, Jwud
to the product add the number of that lower denomination^
if there be any in the proposed quantity.
Repeat this process for each succeeding denomination, till

the required one is arrived at.

Ex. 1. How many cents in $<5.65 cents?

By the Rule,

$75.65
100

7500 -f 65 = 7565 cents.

Heason. Since 100 cents malce
one dollar

; $75=(75 x 100 cts.)

+ 65 = 7565 cents.

.-. $75.65 = 75(^5 cents.
I
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Seasonfar the Rule.

Ex. 3. Reduce £3 to farthings.

By the Rule,

%
^^ £1 = 30«., .-. £3 = (3 X 30)8.= 40«.

1«.= IM, /. 40«.= (40 X 13H = 480rf.

ld= 4^'., .-. 480ci5.= (480 x 4)q.^ 1030^.

.-. £3 = 40«.= 480d= 1930g.

40«.

13

480(7.

4

1930^.

Ex. XX.
Reduce

(1) £709, 16«., M. to fartMngs.

(3) 17 mis., 1 ftir., 8 ft., 6 in. to inches.

(3) 8 tons, 3 cwts., 3 qrs., 5 lbs. to drams.
(4) «13 ac., 3 r., 37^ yds. to square inches.

(5) 10 mis., 5 fiir., 5 po., 5 yds., ft., 5 in., 6 Is. to Ihies.

(6) 6 ac., 3 per., 39 yds. to square inches.

(7) 17 days to mmutes.

(8) 3 lbs., 11 oz., 30 grs. to grains.

(9) 3 lea., 3 mis., 7 fur. to yards.

(10) 33 cub. yds., 1000 in. to cubic inches. . .

(11) 13 galls., 3 qts. to gills.

(13) 330 bushels to quarts.

(13) 8 yrs., 315 days to mmutes.
(14) 37 lbs., 5 cz., 16 dwts. to grains.

(15) 47 lbs., 11 oz., 6 drs., 3 sc. to grams.!
(16) £300. 17«.,8i<i. to halfpence.

(17) 319 ac., 3 r., 16 per. to square yards.>

,

(18) 318 yds., 3 qrs., 3 nls. to nails.

(19) £3376. 19«., 8id to farthings.

(30) 316 cwt., 3 qrs., 17 lbs. to pounds."

(31) 35° 36' to seconds.

(33) 8 mis., 3 fur., 4 yds. to inches.

'

^B) £313. Vis., Oiflj. to fhrthings,

(34) 105 lbs. Troy to grains.
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(25) 26 English ells to nails.

(26) 87 French ells to nails.

(27) £567. Os. 6id. to farthmgs.

(28) 287 lbs., 6 oz. to scruples.

(29) 8 pipes to gallons.

(30) £200. 19s. 6id. to farthings.

*

16

16
1

44. Secondly. To express a number oflower denomination
or denominations in units of a higher denomination.

Rule. Divide the given number by the number of units
which connect that denomination with the next higher, and
the remainder, if any, will be the number of surplus units of
the lower denomination.
Carry on this process, till you arrive at the denomination

required.

Ex. 1. Howmany tons,cwts.,&c.,are there in 27658 drams?
By the Rule,

(
2

I

27658 Reasonfor the Rule.

\ 8 13829-10 drs.
16drs.= 1 oz., .'. 27658 -t- 16 = 1728

9 ii79fl
oz.+ 10drs.

^ |iZf5 16oz.=llb.,.-.1728oz.-Hl6 = 108
8 864-.0OZ. lbs. + 0,oz.

OK (5 '108 25 lbs.=l qr.. *. 108 lbs.-»-25 = 4

i K l~9T Qi qrs.+81bs.

(
o |_fi-o

( g Ya^ 4 qrs.=l cwt, .*. 4 qrs.-i-4=l
4 4—If * cwt-HOqrs.

1 cwt, qrs., 8 lbs., oz., 10 drs.
.'. 27658 drams = 1 cwt, qrs., 8 lbs., oz., 10 drs.

Ex. 2. Ii^ 17392 cents, how many dollars and conts?

By the Rule,

jlO| 17392 Reasonfor the Rule.

^^1 10 1739 - 2 100 cents = $1, .*. 17392 cts.-«- 100

'-iT^ oa M. = ^1'^^ + ^2 c^' ••• l'^392 cents
$17tJ-92cts. = $173.92 cts.

TJote^ From the above exam'nle. we see that bv r,i3*tinff

off the last 2 figures on the right of any number of cents,
gives the dollars, and the figures so cut on wHl be the cents.
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Reduce
Ex. XXI.

(1) 123290 farthings to pounds.

(2) 18172 grs. to lbs. Troy.

(3) 18191 pts. to gallons.

(4) How many leagues in 76787568 inches?
(5) How many tons, &c., in 2007008 drams ?

(6) How many acres in 93827 perches ?

(7) In 167812 grs., how many lbs. Troy ?

(8) In 8756765637 lines, how many miles, &c. ?

(9) In 7678678956 drs., how many tons, &c. ?

(10) In 121605 hi., how many miles, &c. ?

(11) In 98006 grs., how many lbs. Troy, &c. ?

(12) In 2022752 drs., how many tons, &c. ?

(13) Kow many lbs., ozs., drs., &c., m 702917 grs. ?

(14) How many years (365 ds.), &c., in 1727893 seconda ?

(15) How many acres, &c., in 172425 yards ?

(16) How many yards in 18856882 cubic inches?
(17) How many acres in 1244160000 sq. mches? \ ,

(18) How many yards, &c.,m 500 nails?
'

*

(19) In 131075 seconds, how many degrees, &c. ?

(20) In 31557600 seconds, how many days, &c. ?

(21) In 219612 pts., how miny hogsheads of beer ?

(22) In 300738 pts., how many hogsheads ofwme?
(23) In 912715 lbs., how many bushels of wheat?
(24) In 1000000 lbs. of oats, how many bushels?
(25) In 7263 lbs. of timothy seed, how many bushels ?

(26) In30747cents, how many dollars?

(27) How many pounds, &c., in 973647 farthmgsf

COMPOUND ADDITION.
45. Compound Addition is the method of collecting

several numbers of the same kind, but contaming different
denommations of that kind, into one sum.
^
Rule. Arrange the numbers, so that those of thn same

ueuummaiion may be under each other in the same column
and draw a Ime below them.

^^
I
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Add the numbers of the lowest denommation together,
and find by Reduction howmany units ofthe next higher de-
nomination are contained 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 |21.97, |28.76, |38.39.
By the Rule,

^21.97 T^® ^'^^^^ o^ ^^ right hand column is 22

;

write 2 under that column, and carry 2 to the
next

: the sum of the next column together with
the 2 carried is 21 ; write 1 under tSat column
and carry 2 to the next, and so on; the same

way na was done in the Shnple Rules, and for the same
reason.

Ex. 2. Find the sum of £6. 6«.. £3. 13«. OK- £35. 15«.
lli<^, and £43. Os. hid..

l^.+ 2^.+ 8g.= 6fi'.= li«?.- writedown
\d.y and cany Id
Then Id, + 8<f.+ lld= 20d= 1«. M. ;

write down 8<?., and carry 1«.

Then 1».+ 15s.+ 13s.+ 6«.= 35«.= £1.
15«. ; write down 15«., and carry £1.
Then £1 +£43 + £35 + £3 + £6 =

£88; write down £88.

f28.76
^38.39

$89.12

6
3

35
43

9.

6
13
15

d.

8i
£88 . 15 . 8i

Wote. The method of proof in the Compound Rules is the
same as in the Simple Rules.

Add together.
Ex. XXII.

(1) $26.79
$39.17
$28.68

(2)

lb». oz.

(4) 35 . 3 .

27 . 8 .

dwt. gr.

4 . 12
14 . 23

41 . 9 .

2.3.
17 . 10
13 . 21

£. 8.

9
d.

8
8 . 10 . 4
5 . 12 . 3

qrs. lbs. oz.

(3) 2 . 17 . 12
6 . 24 . 13
1 . 6 . 8

(5) 17
12
6
17

lbs. oz. dr. 8c.

8
10
6

11

2 . 1

6 .

4 . 2
7 . 2

10

18
19

fl.

X
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COMPOUND SUBTRACTION. '^

'
»

e
h
n
e

fi

(6) I 236.97
6120.35
517.68

9612.07
712.15

yds. qre. nls.

(8) 27 . 2 . 3
35
317

3
1

2
3

89 . 2 . 2
207 . 3 . 2

£ B. d.

(10) 88 . 6 . 7i
29 . 16 . 8i
39 . 17
21 . 18

6f
7

15 . 17 . 8

(7)

tons cwt. qre. lbs. oz.
21

26
1

19
218

16
5

17
12
10

2 . 24
1

3

10
22 . 9
19 . 12

. 18
1 . 12

9
8

mle. for. per. yds. ft.

(9) 2.3.8.2.2
25 . 7 . 21 . 4 . 1

8 . 6 . 23 . 2 .

17 . 4 . 19 . 8 . 2
29 . 5 . 16 . 1 . 1

dys. hra. min. sec.

(11) 2 . 16 . 16 . 17
27 . 22 . 22 . 33
19 . 21 . 30 . 37
28 . 23 . 39 . 60
36 . 20 . 45 . 65

(12) $2219.64
8812.75
913.25

837.19
687.29

toii«» cwt. qrs. lbs.

(13)

ac. ro. per. yds. ft.

5
7
9

3
1

7
9

13
22

in.

2 . 5
8 . 107

16 . 29 . 2 . 96
19 . 2 . 22 . 27 . 6 . 108

S 7 . 28 . 3 . 12

%

(14) -23

21
15 . 2
17 .

20
24

oz. drs.

5 .

1 . 13
43 . 19 . 3 . 24 . 15 . 15
3 . 9 . 2 . 17 . 13 11
6 . 6.1. . 7 . 8

(16) 15617.28
208.09
516.99

8712.89
984.75

65

COMPOUND SUBTRACTION.
46. CoMPOOND Subtraction is the method of finding the

diffei-ence between two numbers of the same kind, but con-
taining different denominations of that kind^

liuLE. Place the less numb jr below the greater, so that
the numb' rs of the same denomination may be under each
other ia the same column, and draw a line below them.
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Begin at the nght hand, and subtract if possible each
number of the lower line from that which stands above it,

Wid set the remainder underneath.
But when anjr number in the lower line is greater than the

number above it, add to the upper one as many units of thQ
same denommation as make one unit of the next higher de.
nomination

; subtract as before, and carry one to the numbei
of the next higher denomination in the lower line.
Proceed thus throughout the columns.

Ex. 1. From £51. 0«. W., take £47. 18s. 7f(f.

By the Rule,

Method of working. I cannot take
3g. from 2g., so I add Id, or 40-., to th^— 2g., making it Gg. ; then, Sg. from Qq,

±;t5 . 2 . Of leaves 3g.; write down the 3g.; in order
to mcrease the lower number equally with the upper, I add
Irt. to the 7d, making it 8d; then M. from M. leaves Od;
•write down Od I work the remammg columns in the same
way, and find the required answer.

Ex.2. From 1978.29 take $678.93.

£ 8. a.

51 . . 8i
47 . 18 . 71

|978.2d
$678;93

$299.36

This example is worked in the same way
as Simple Subtraction.

^»
rs

Ex. xxin.'

(1) 33 . 17 . 4
18, . 8 . 10

lbs. oz. dwt.

(8) 12 . 6 . 3
9 . 7 . 16

yds. qra. nls, in,

(5) 106 , 1 . 2 . 1

92. 3 . 3 . li

(7) 29 . 2 . 27 . W. 2 . 6
27 . 3 . 29 . 27 . 8 . 8

lbs. oz. drs. sc, grs.

(2) 27 . 8 . 6 . 2 .15
17 . 9 . 3 . 1 . 19

mla. ftir. per. yds. ft.

(4) 25 . 6 . 82 . 4 . 2
22 . 7 . 37 . 3 . 2

c. yde. c. ft. c. In.

(6) 325 . 22 . 101
296 . 25 . 386

tVa^o. iijo, iilO. illiu. k8C
(8) 7.5. 6 . 36 . 17

6 . 6 . 20 . 46 . 20



COMPOUim MULTIPLICATION,

£ 8. d.

(9) 129 . 16 . 8i
75 . 18 . 9i

(11) $2967.78
1898.89

cordB. c. ft.

(12) 193 . 107
97 . 125

67

cwt. qra. lbs. oz. drs.

(10) 7 . 2 . 15 . 6 . 12
6 . 3 . 24 . 10 . 14

(13) 1325.68
297.99

ac. ro. per. yds. ft. tn, c yds. c. ft. c. in

(14) 297 , 1 . 23 . 2 . 1 . 101 (15) 278 . 3 . 11?':

189 . 2 . 28 . 2i . 2 . 127 198 . 8 . 1478

mis. flir- per. yds. ft. In. degs, min. 'ec.

(16) 117 . . 27 . 5 . 1 . 9 (17) 29 . 29 . 38
89 . 7 . 38 . 4 . 2 . 11 22 . 49 . 59

tons cwt. qrs. lbs. oz. drs- yds. qrs. nls. in.

(18) 293 . 16 . 1 . 21 . 6 . 15 (19) 1209 .1.1.1
287 . 19 . 2 . 22 . 11 . 14 1198 . 2 .

2'
. li

bu. pk. gal. qt.'^

(20) 268 . 2 . 1 . 1

197 . 3.1.3

bn. pk. gal. qt.

(21) 19672 .0.1.1
18998 .3.1.3

COMPOUND MULTIPLICATION
47. Compound Multiplication is the method of findinff

the amount of any proposed compound number, that is, of
any number composed of different denominations, but all of
tiiie same kind, when it is repeated a given number of times.

Rule. Place the multiplier imder the lowest denomina-
tion of the multiplicand.

Multiply the number of the lowest denomination by the
multiplier, and find the number of units of the next denom-
ination contained in this first product ; if there be a re-

mainder, write it down ; for the second \,i-oduct, multiply the
number of the next denomination in the mutiplicand by the
multiplier, and after adding to it the above-mentioned num-
ber of units, proceed with the result as with the first product.

Carry this operation through with all the different denom-
iiiatious of the luullipllcaud.

Multiplier not greater than 12,

3*

/
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Ex.1. Multiply £1. 14«. 9id by 11.

£ * a ,,
^2-. >< 11= 33(7.= 8i^.; write down }ef.;

1 14 9*
J^^n9dxll-f8<f.= 9M-f8d=107(f.= 8«.

• * • ^^* 11^. ; write down lid ; then Us. x 11 + 8«.

x>To o ..I T ^^1*"^ ^*-= 1^^* = ^' 2«.
;
write down

*19 . 2 . Hi 25 ; tken £1 x 11 4-£8 = £19 ; write down
ebl9.

Ex.2. Multiply $27.78 by 9.

$27.78 ^.I» .this example we do the same as in

9 Sunple Multiplication, observing to place

^50 02 .. P*^^^* separating the dollars and cents^ * in Its proper jyace.

£ *. d.

(1) 12 . 9 , 6
2

Ex. XXIV!
lbs. oz. drs. sc.

(2) 17 . 5 . 6 . 2
3

lbs. oz. dwt. BT9,

(3) 18 . G . 5 .10
4

/-l^ ^1^- ^i?- "i®- ™'3- ^r- per. yds. ft.

(4) 27 . 3 . 3 (5) 27 . 7 . 26 .4 . 2 (6) |237.19
2. 6 7

/^x^'^'J^- ^J?- 1^^- **^- ^'*^- "lis- fwr. per. yds. ft. in
(7)16.0.17.0.15 (8) 6. 4. 6 .'2. 1.9 (9) $609.93

2. 9 10

wks. dys. hrs. min.
(10) 7 . 5 . 18 . 16

11
(11) 7 . 3 . 29 .20 . 1

In.

108
12

il>3) kX) . 17 . /^ (13) 74 . 11 . 6 . 2 (14) 7 .3 . l

•
. .___Lzl 3

(15) 2 . 3 . 69 (16) 4554 . 3 . 1 (17) 365 . 5 . 48 . 67
12. 11 12

£ 9.

11

ac. ro. per.

9
(20) $297.68

12

f
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bn. pk.

(21) 2783 . 2
gal. & ». d.

. 1 (22) 70 . . Hi (23)
9 12

lbs. o«. dwt.gra.

18 . 3 . 14 . 5
12

(24) $917.75
8

& 8. 4.

(25) 17 . 15 . Of
9

mis. flir. per. yds.

(27) 54 . 3 . 18 . 5
7

(26) $1875.25
12

If the Multiplier be a Composite number, each of whose fac-
tors is less than 12, multiply by one of them, and the remlting
product by another, and so on. TJie last product so obtained,
is the required product.

Find the product of 2 cwt, 3 qr., 17 lbs. by 63.

2 . 3 .

17' The factors of 63 are 9- and 7. Fh-st, we
9 multiply by 9 and the product we get by 7

;

26 1 3 which clearly is the same as multiplying 3
*

7 cwt., 3 qr., 17 lbs. by 63.

iQQ Q—S7 ^0^' The same result is obtained, bylOd
. 3 . Al takiner the factor 7 first anrl thMn tho o "^taking the factor 7 first, and then the 9.

ac. ro. per.

(1) 56 . 2 . 9
28

lbs. dwt. grs.

(4) 21 . 13 . 17
77

Ex. XXV.
mlB. fUr. per.

(2) 27 . 6 . 9
54

£ 8. d.

(5) 17 . 11 . 8i
20

£ 8. d.

(3) 19 . 11 . 4
144

jrds. qr. nls. in.

(6) 27 . 1 . 3 . 2
54

cwt. qre. lbs. oz. dra.

(7) 2 . 3 . 23 . 12 . 6
63

B 8. d.

(8) 72 . 19 . 9f
81

(9) $209.18
35

C. yds. C. ft. C. in. Ibg. o«. dwt. ern- £ t ^r

(10) 17 . ai . 67 (11) 3 . 8 . 15 . I3 (12) 42 . f6 . 9^
84 49 88



60 ' ARITHMETia

r^«v ^^' ^^- *^in. sec.

(13) 5 . 17 . 39 . 20
120

.^^. ^^^' <*2!. dwt. gre.

(15) 6 . 2 . 3 . 17
5382

(17) 20 . 2 . 17 . 15 . 3 . 3
64

(14)

lbs.

74 .

oz. drs. BC.

11 . 6 . 2
84

(16)

£
13 .

8. d.

7 . 4|
275

mis. flir. per. yds. ft. In.

(18) 2.6.2.3.0.5
375

£ 8. d.

(19) 2 . 6 . 8i
900

(20) $237.15
500

bu. pk. gal.

(21) 10 .2 .^1

800

*r ^^H' fJ^
^'^}tW^ier is not a Composite number and la/raermin 12 tU eamsttrntTwd will be to split the nwmber into fac-

tors and pa/rts :
^j^*^

Thus,29 = 4x7 + 1; 19 = 6x3 + 1; 39 = 12x3 + 3.

2331 = 2000 + 300 + 30 + 1

= 1000x2 + 100x3 + 10x3 + 1
= 10x10x10x2 + ^0x10x3 + 10x3 + 1.

2579 . . Of for 1 «

10_

25790 . . 7i for 10 , .
!

10 '
i

257900 . 6 . 3 for 10 X 10, or 100.
10

2579003 . 2 . 6 for 100 x 10, or 1000.
2

6158006 . 5 . for 1000 x 2, or 2000.

l^A ^Wo^r. ' %^ • ^ ^"^^ £2^)7000. 6s. Sd. X 3, or for 300

-.----^i-.-_-v- . sj . V4 lijfi liixrvM -r uvw + oU + i, or 'aiSiSl.

!
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I

cwt. qw. lbs. oz.

(1) 3 . 3 . 21 . 5
89

Ex. XXVI.
lbs. oz. dwt. gr«.

(3) G . 2 . 3 . 17
5463

£ 8. d.

(3) 2 . 6 . 9i
938

cwt. qrs. lbs. oz. dra.

(4) 2 . 3 . 23 . 6 . 7
627

£ 8. d.

(5) 4 . 18 . 9i
661

(6)

lbs.

15
oz.

, 2
drs.

. 3 .

8C

2.r
712

(7) If a man gets |2.25 a day, how much will that be in
209 days?

(8) When wheat is selling for |1.27 a bushel, how many
dollars will a farmer get for a load of 52 bushels of wheat?

(9) A butcher buys an ox weighing 1625 lbs., live weight,
at 6 cents a pound, how much will he have to pay altogether ?

(10) A boiler-builder bought 29 boiler plates, each weigh-
ing 1 qr., 17 lbs., 8 oz., what was the weight of the whole of
them?

(11) If the Government ofOntario sells one hundred thou-
sand acres of wild land for forty cents an acre, how many
dollars will it obtain for the whole?

COMPOUND DIVISION.
48. CoMTOtJND Division is the method of dividing a com-

pound number, that is, a number composed of several denom-
inations, but all of the same kind, into as many equal paits
as the divisor contains units ; and also of finding how often
one compound number is contained in another of the same
kind.

When the Divisor is a number either larger^ or not larger
than 12.

Rule. Place the numbc rs as in Simple Division : then
find how^often the divisor is contained in the highest denomi-
nation of the dividend

;
put ibia number dowu .' tu« quo-

tient; multiply as in Simple Division and subtract
If there be a remainder, reduce that remainder to the next
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m

!fn^^o^^^''^"^!?^*i?°^.^^^j°^ ^ ^* t^e number of that de-nomination m the dividend, and repeat the division
Carry on this process through the whole dividend.

When the Dimaor is less tJian 12,

Ex.1. Divide £676. 19s. 9K by 11.

11 |676 . 19 . 9i £676 -«- 11 gives £61 as a quotient

61 . lOTWrem. 8^. ^^\f^
?^^

;
£5+19s.=119s., 119*.

ft* ovpr . Q* _!_ qJ ^^Z t^l\ ^y.^ ^^*- »^ * quotient and
«L TS ' ^*+^f= 117d, 117^- 11 gives lOd as a quotient

!Sd rem^^4''
^ '^ ^^'^ ^^^'' ^^^'"^ ^^ ^^'' ^ ^ ^ ^^^'^^^

number, the work may stand thus

:

v/w/^^«c«

Ex. 2. Divide £297. 4«. M. by 73
By the Rule,

£. 8. d.

73)297 . 4 . 8(£4
292

5
20 [add the 4s.}

73)104(U
73

81

12 [addtheSf?.]

7B')S80{5d.
365

We first subtract £4 taken 73
times, i. e. £292 from £297. 4*.
8^., there remains £5. 4.9. Sd. .

Now £5. 4s. 8d. = 104s. Sd.,
from this we subtract Is. taken
73 times, i. e. 73s. from 104«.,
there remains 31*., .-. there is Is.
in quotient.

31*. 8d. = 380(?., from this we
subtract 5d. taken 73 times, i. e.

SQ5d., there remains t5d. over
.*. £4. 1*. 5^. goes 73 times m

£297. 4*. 8d, and 15d over.15
/. the Quotient is £4. 1*. 5d. and 15d over.

Whm the Divisor is a Composite number greater than 12m may divide as in Ex. 1, suceesdvely by each factor, and the
last quotient so obtained will be the required quotient.

Ex. 3. Divide 975 mis., 3 fur., 24 per. by 56.
Since 56 = 8 x 7, the work may stand thus

:

8

7

mis. ftir. per.

975 . 3 . 24

121 . 7 . 18

17 . 3 . 14

Mte. The same result wonld bf> nh.
tamed by dividmg first by 7 and then
by 8.
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(1) £278. 15s. %d.'

Ex. XXVII.

5.

(2) 2371bs.,5oz., 6dwt.-i-8.

(3) 217 mis., 5 fur., 16 per., 2 yds.-*- 9.

(4) 115 yds., 2 qrs., 2 iils.-*-5.

(5) 865 1bs., 9oz., 2sc., 10grs.-*-6.

(6) £2078. 175. llM-i-11.

(7) 67 tons, 13 cwt., 1 qr., 17 lbs.-*- 27.

(8) 976 ac, 2 ro., 19 per., 25 yds.-j- 56.

(9) 612 cwt, 17 lbs., 2 drs.-*- 705.

(10) 8627 mis., 6 fur., 2 yds. -+- 1247.

(11) 612bu., 2pks., lgal.,2qts.-»-96. '

(12) £2851. 168. 4id-^54. .

(13) 247 lbs., 10 oz., 7 drs., 1 sc. -*- 57.

(14) 200mls., 3fur., 6per.-*-211.

(15) 416 ac, 3 ro., 19 per., 7 yds.-*- 318.

(16) 614 tons, 2 cwt, 3 qrs.-*- 564.

(17) 917 c. yds., 9 c. ft, 100 c. in.-i-169.

{ 8) 926 lbs., 5 oz., 3 drs., 2 so.-*- 212.
'

(19) 3068 lbs., 8 dwt-^ 634.

(20) £1914. 10s. 5d-^ 758.

(21) £215. 125. 6K-J-317.

(22) 125 yrs., 127 dys., 16 lirs., 47 min. -•- 897.

(23) $2267.84 4-267.

(24) $5693.75 -^ 425.

(25) If a person earned $600 a year, liow much is that a
day? How much per day, omitting the Sundays?

Note. A year = 365 days.

( lo) A farm of 57 acres is let for $265.05, for a year ; how
mjcli is that for an acre?

(27) A farmer sold 57 bushels of wheat for $65.55 ; how
much did he get for one bushel ?

(28) The annual rent of a house is $132; how much must
be put aside every week so as to have the whole rent ready
at the end of the year V
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Whsn tM diioiMr and dividend are both crnnpmnd numbers
of the same kind.

Rule. Reduce both numbers to the same denomination.
Divide as in Simple Division. The Quotient will be the
answer required. Ex. 1. How often is 3s. ltd. contained in
jKo. 15«. Id, r

8fi. Id. £8. 158. 7d.

H ^ Beamnf&r the Rule.
48 175 8«. 7d =43d, £8. 15s. Id. = 2107d

;

13 43(f. subtracted 49 times from 3107d
2107 leaves no remainder.

43)2107(49 ^

172

387
387

/. 49 times is the answer.

Ex. 2. I employ twice as many men as women, the
waffes of the former are 3s. M. each, and of the latter 1*. lOd
each per day. The weekly wages amount to £23. 17«. Howmany men, and how many women do I emplov?

£03. 175.-*- 6 = £3. 1^8. M. = 954d= amS of daily wa«es.
Daily wages of 2 men and 1 woman = 3s. 6d x 2 + Is. loS

iraxn,r.,« = 8s. lOd= 106<f.
10fJ)954(9

954 .-. there are 18 men and 9 women.

Divide,

(1)

(3)

(8)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

Ex. xxvni.

lOfif.

a -is

£684. 7s. M. by £76. Os.

£171. Is. 10i<Z. by £57. Os. W.
9 lbs., 9 oz., 3 dwt, 12 grs. by 5 dwt., 9 grs.

'

4 mis., 1 fur., 2 yds. by 1 ml, 3 fur., 2 ft.

6 cwt., 2 qrs. by 1 qr., 3 oz.

12 lbs., 6 3z., 2 sc. by 1 lb., 6 oz., 2sc., 10 grs,
3 yds., 1 qr., 2 nls. by 1 qr., 2 nls.

1 dy., 1 hr., 12 min. by 1 hr., 3 mm.
5 sq. per., 7 yds., 108 in. by 2 yds., 1 ft.

$141.05 by $2.17.
<knA-< 1. AC\ n-i
'^wmX iJj ^fii.iixt



DECIMAL CURRENCY. d5

^ .^* ^ ^^ f^uce old Canadian to tJie Decimal or present Cana-man Currency.

Rule. Multiply the poundg by 4, the product is dollars.
MulUply the shillings by 20, the product is cents.
Keduce the pence to farthings and add the given farthinffs

If any; then multiply by 5 and divide by 12, the quotient
IS cents. ^

The sum of these results is the answer required.How many dollars and cents in £72. 19«. O^d ?

V
^

£1 = $4, .-. £72 = $72 X 4 = $288.00
1».= 20 cts., .-. 19«. = 19 X 20 cts.= 3.80

» 9^.= 382'., ••• 88g. x 5 -i- 12 = 190 -*- 12 = 15|^ ^

$291 954-fi'i
Therefore the required answer is $291.95^.

Ex. XXIX.
How many dollars and cents in

(1) £25. 6s. 3d (2)

(3) £207. 17«. M. (4)

(5) £217. 17«. M. (6)

(7) £612. 19«. Hid. (8)

(9) £912.12*. 6d. (10)

(11) £1117. 0«. 7H (12)

(13) £2017. 65. 8d. (14)

(15) £37. 18«. 7id. (16)

£57. 19«. M.
£153. 185. 5d
£319. 15a. 7id
£63. 9«. 9|d.

£711. 5«. 5id
£47. 7«. 9d
£75. 9«. 8id
£87. 13«. 9d.

60. 7b re<?i^^ d^to-s ^tm? cenU to Halifax <yr old Canadian
Vurrency.

Rule. Divide the dollars by 4, the quotient is pounds.
Ifthere is any remainder brmg it to cents and add the given

cents if any
; then divide by 20, the quotient is shillings

It any cents are left, multiply them by 3 and divide by 5 •

the quotient is pence. By arranging these several quotients
properly, the required answer is obtained.
How many pounds, shillings and pence in $1279m^

4
I
1279.12^ |3 + 12i cts.= 300 cts.+ 12i cts.=
£319 and «8 over

?l?*cts.; 312i cts. -i- 20 = 15s. and*oi» ana ^6 over,
jgi cts. over ; m cts. x 3 -- 5 = Ud.

Therefore the answer is £319. 15s. l^i. The above is evi-
dently correct ; because $4 = £1, 20 cts.= 12d., 5 cts.= M.
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How many pounds, shillings and pence in
,

(1) $317.25 (2) $327.55 (8) $17.85

(1) $84.50 (6) $75.95 (0) $125.37i

(7) $867.87^ (8) $1162.40 (9) $1393.62i

(10) $1937.20 (11) $2220.29 (12) $3786.48

Ex. XXXI.
MISCELLANEOUS EXAMPLES.

PAPER I.

(1) The population of the counties on the river St. Law-
rence in 1861 was as follows : Leeds, thirty-five thousand

seven hundred; GrenviUe, twenty-four thousand one hun-
dred and ninety-one; Dundas, eighteen thousand seven

hundred and seventy-seven; Stormont, eighteen thousand
one hundred and twenty-nine ; Glengarry, twenty-one thou-

sand one hundred and eighty-seven. Find the total popula-

tion of these five counties.

(2) By the census of 1848, the population of Montreal
was fifty-five thousand one hundred and forty-six ; of To-
ronto, twenty-three thousand five hundred and three; of
Hamilton, nine thousand eight hundred and eighty-nine ; of
Ottawa, six thousand two hundred and seventy-five; of
Kingston, eight thousand three hundred and sixty-nine ; of
London, four thousand five hundred and eighty-four. Find
the whole population of those cities.

(3) Add^ one hundred thousand, two hundred and twenty-
nine thousand seven hundred and thirteen, fifty-eight thou-

sand seven hundred and five, six hundred and twelve
thousand five hundred and seventeen, nine hundred and
ninety-nine thousand nine hundred and ninety-nine, eight

hundred and thirty-three tl )usand seven hundred and nine-

teen, seven hundred and sixty eight thousai;id three hundred
and nine, fifty tliousand and fifty.

(4) Add, five thousand and five, seven thousand and eight-

een, seventeen thousand nine hundred and fifteen, twenty-
eight tliousand seven hundred and nineteen, nine thousand
and twelve, eight hundred and seven thousand five hundred
and twP-lve seven hundred and seventeen thousand and
seventeen, ninety-three thousand five hundred and two, two
hundred and twelve thousand six hundi'ed and seven.

oc:
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(5) How many miles in 178006 inches?

(6) In 1848 the value of the imports into Canada was
f8375180.20; in 1801, the value of the imports was $43054836

;

the population at the former date was 1493332, at the latter
2606755. Find 1st., the value of the imports for each person
in 1848 and in 1801, and 2n(L, the difference between these
values.

PAPER IL

(1) What is the price of 818 bushels of wheat at 8«. lOM.
per bushel?

(2) A farmer sold 07 bushels of wheat at $1.62 a bushel

:

bought a suit of clothes for $18, 83 vards cotton at 131 cents
a yard, a stove for $10. How much was left of the price of
the wheat ?

(3) If a Government was to divide 72812 acres equallv
among 397 discharged soldieis, how much would each re-
ceive?

<4) A farmer brought 160 bushels of wheat to mill when
wheat was worth $1,00 per bushel, and in exchange got 27
barrels of flour. How much was he charged for the flour
per barrel ?

(5) A merchant has a piece of cloth containing 42^ yards,
worth 6«. (S\d. a yard. How many dresses of 8i yards each
can be made out of it, and what will each cost?

(6) A farmersold in the Toronto mgrket 618 barrels offlour
for £1. 13.9. 9d per barrel ; and bought 84 yards of cotton at
17 cents a yard, 5 lbs. tea at 3«. M. a lb., 2 tons of coal at
£1. 15«. per ton, 8 sheep at £2. ll«,9d. each, 15 head of cattle
at £12. 19«. 9d each. How much can he deposit In a bank,
allowing that he takes $50 home with him ?

PAPER IIL

(1) In one year there were coined in the British mint
203761 pounds of gold, value £9520732. 14a. 6d. Required
the value of each pound?

(2) Three persons bought a ship for $63000; the first

taking one share, the second three, and the third five. How
much do tliey severally pay?

(3) If a contribution of £354. 11«. (Sd. is made up in equal
—u ^ .. 1 rtrt
)Sli.UiiUk« Vy rilS iliv^li, ]lO\V

'"
iUeii riillyt Cticii «*'

(4) What is the 39th part of 10 ac, 2 ro., 7 per., S yds

!
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(5) Divide 800 tons, 15 cwt., 3 qrs., equally among 847
men. How much will each get ?

(6) Soldiers marching in quick time, make 110 steps in a
minute, each step 2 ft. 6 in. long. In what time would a
company of soldiers march 20 miles in quick time, allowing
half an hour for rest ?

PAPER rv.
,

(1) Add together £6. 17s. M., $30.27, £3. 12s. M.., $75.83;
giving your answer in decimal currency.

(2) Three boys went out together to fish, the first caught
eight, the second as many and three more, the third as many
as hib two comrades all but one. How many did each of tho
last two ^^ys catch ?

(3) Three boys, Thomas, William, and Alexander, bad
between them 6 cents ; Thomas had one, William two, and
Alexander three ; they bought fifty-four marbles with their

money. How many ought each boy to get ?

(4) Four men went out one night to fish, borrowing both
boat and nets. A man was to have 4 shares of tlie catch as

often as the owner of the net was to have one ; but, a man
was to have only two shares as often as the owner of the
boat had one. The catch was four barrels of herring.
What was each party's share in dozens ; each barrel contam-
ing 38 dozens of herrings ?

(5) It is found by observation that in each square inch of
the human skin there are about 1000 pores ; and the surface

of the body of a middle sized man contains about 2304 square
inches, or 16 square feet. Required, the number of pores in

the surface of such a body, 999 being supposed to be con-
tained in each square inch ?

(6) The sum of two numbers ?s 84889 ; the difference be-

tween them is 889. What are the jiumbers ?

PAPER \.

(1) Find the product of 72678397 and 86073 ?

(2) The quotient is 73697; the remainder 3687 ; the di-

visor 11689. Find the dividend ?

(3) The minuend is twenty-seven thousand eight hundred
and twelve ; the difference, fifteen thousand nine hundred
and eight. Find the subtrahend?

(4) There are seven addends all equal; their sum is

oifrhtv-ninft tliQusEnd two hundred and sixty-four. Find
one of them ?
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(5) In the census of 1861, Rutland cortained twentv-two
thousand nine hundred and eighty-three inhabitants : North-
amptonshire, nmety-six thousand eight hundred and one-
Huntingdonshire, sixty-four thousand one hundred and
eighty-three

; Leicestershke, ninety-one thousand three liun-
dred and eight; Nottinghamshire, one hundred and ninety
thousand and sixty. What was the sum of the population
of the above 5 counties in 1861 ?

I (6) During the Crunean war, out of the French army there
were killed m action or missing ten thousand two hundred
and fort}- drowned m a wreck, seven hundred and four-
died of various diseases before the batt' of Alma ei^ht
thousand and eighty-four ; died of disease before Sebastopol
four thousand three hundred and twelve ; died in hospitals'
&c., seventy-two thousand two hundred and forty-seven'How many were lost altogether ?

PAPER VI.

(1) In 1861 tiio population of Edinburgh was 160302 ; of
Glasgow, 168795 more than that of Edinburgh - ofAberdeen
71973; of Inverness, 24527 more than that of Aberdeen!
What was the total population of all these places in 1861 ?

i

(2) The paid up capital of each of the following Banks
domg business in Ontario, is: of the Bank of Montreal
*6000000; of Bank British North An-erica, $4866666- of
Quebec Bank, $1467750 ; of Bank of Toronto, $800000 • of
Ontario Bank, $1909640 ; of Royal Canadian Bank, $590382 •

of Merchants' Bank, $862033. Find the total amoimt of the
paid up capital of the above named Banks ?

^ (3) The amount of revenue, from the named sources du-
ring 1866, was as follows; Customs, $7328146.68- Excise
$1888576.76; Postage, $621936.42; Public-works, $417474*
Education, $66554; Common School Fund, $122142 77
Find the whole revenue from these sources ?

(4) A person has $975. He buys a team for $375, a wagon
for $82, a plough for $16, a stove $16, a reaping machine for
$153, 12 sheep for $8 each, 2 cows $25 each, 3 pigs $6 a
piece, pays his servantman 3 months' wages at $20 a month
and the rest he lays out in flour at $1.75 per 100 pounds!How many pouuds of flour will he have ?

r^nr\£^ m*
ii^ \}o%i liicu uiviuu cquaiiy oOo'dO acres.

(6) How many inches m 10 mis., 8 per., 4 yds, ?
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i
SECTION in.

GREATEST COMMON MEASURE.
51. A MEASURE of any given number is a number which

will divide the given number exactly, i. e. without a remain-
der.

Thus, 3 is a measure of 6, because 3 is contained 3 times
exactly in 6.

52. A MULTIPLE of any given number is a number which
contains it an exact number of times. Thus, 6 is j* multiple

of 2.

53. A COMMON MEASURE of two or morc 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.

The GREATEST COMMON MEASURE (g. c. m.) of two or more
given numbers, is the greatest number which will divide each
of the given numbers exactly. Thus, 9 is the greatest com-
mon measure of 18, 27, and 36.

54. Tojind the greatest common meamre of two numbers.

' Rule. Divide the greater number by the less.

If there be a remainder, divide the first divisor by it

If there be still a remainder, divide the second divisor by
this remainder, and so on ; always dividing the last preced-

ing divisor by the last remainder, till nothmg remains.

The last divisor will be the greatest common measure re-

quired.

Ex. Find the G. c. M. of 144 and 240.

By the Rule,

144)240(1
144

"^

96 ) 144 ( 1 bringingdown last divisor144 for a dividend.
96

48)96(2 96
96 .-. 48 is o. c. m. required

•

'
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Ex. XXXII.
Find the o. c. m. of

(1)

(4)

(7)

(10)

(13)

(16)

8 and 18.

16 and 28.

26 and 44.

46 and 116.

366 and 128.

4 and 22.

24 and 39.

36 and 56.

315 and 378.

310 and 630.

(2) 6 and 15. (3)

(5) 20 and 32. (6)

(8) 30 and 42. (9)

(11) 58 and 174. (12)

(14) 180 and 210. (15)

1216 and 424. (17) 127 and 445. (18) 6408 and 7264.

(19) 3042 and 3094 (20) 7040 and 7392.

(21) 1441 and 1572. (22) 46436 and 23025.

(33) 21168 and 204624. (24) 97482 and 29579.

(25) 828597 and 738140. (26) 826337 and 737800.

LEAST COMMON MULTIPLE.
55. A COMMON ML1.TIPLB of two or more given numbers

is a number which will contain each of the given numbers
an exact number of times. Thus, 144 is a common multiple
of 3, 9, 18, and 24.

The LEAST COMMON MULTIPLE (l. c. m.) of two or more
given numbers is the least number which will contain each
of the given numbers an exact number of times. Thus, 73
is the least common multiple of 3, 9, 18, and 24.

56. When the least common multiple of several numbers is

required, the most conwnient practical metJwd is that given by
the followiirig Rule.

Rule. Arrange the numbers in a line ifrom left to right,

with a comma placed between every two. ,

Divide those numbers which have a common measure by
that common measm'e, and place th« quotients so obtained
and the undivided numbers in a line beneath, separated as
before.

Proceed in the same way with the second line, and so on
with those which follow, until a row of numbers is obtained
in which there are no two numbers which have any common
measure greater than unity.

Then the continued product of all the divisors and the
numbers in the last line will be the least common multiple
required.

Note. It will in general I e found advantageous to begin
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2

2

10, 13, 16

5, 6 , 8

5, 3, 4

with the lowest prime number 2 as a divisor, and to repeat
this as often as can be done ; and then to proceed with the
prime numbers 3, 5, &c., in the same way.
Ex. 1. Fmd the l. c. m. of 10, 12, and 16.

By the Rule,

10 = 2x5,12=2x2x3,16=2x2x2x2.
.'. L. c. M. must clearly contain as factors
2x5 for 10.

2x5x2x3 for 10 and 12.

2 X 5 X 2 X 3 X 2 X 2 for 10, 12, and 16.
.-. L. c. M.= 2 X 2 X 5 X 3 X 4 = 240.

Note. The process of finding the l. c. m. may often be
shortened bv striking out in the same line every number
which exactly measures any other number in that line.

Ex. 2. Find the l. c. m. of 9, 14, 16, 18, 24, 36, and 38.

p, 14, 16, ;^, 24, 36, 38 Eveiy multiple of 36 must be
7, 8, 12, 18, 19 a multiple of 9 and of 18; .-.

7 4 g—Q-Y^ strike out 9 and 18: for the
'

ir—^ ^ihrK ^^"^® reason strike out 3 in the
7, 2, 3, 9,19 4th line.

L. c. M.= 2 X 2 X 2 X 7 X 2 X 9 X 19 = 19152.

Ex. XXXIII.

(2) 8,9, and 12.

(4) 20, 28, and 36.

(6) 24, 56, and 84.

(8) 6, 33, 24, and 32.

(10) 7, 8, 9, 10, and 12.

Find the l. c. m. of

(1) 2, 4, and 10.

(3) 13, 16, and 18.

(5) 16, 24, and 30.

(7) 15, 25, and 105.

(9) 7, 21, 6, 14, and 25.

(11) 24, 28, 36, 22, and 16. (12) 3,' 5,'
45, 15 and 35.

(13) 9, 4, 8, 15, and 37. (14) 15, 30, 34, 21, and 35.

(15) 4, 5, 7, 8, 15, 21, and 30.

; (16) 2, 7, 9, 13, 15, 52, and 63.

(17) 3, 7, 21, 11, 77, and 198.

(18) 100, 56, 35, 135, and 150.

(19) 23, 55, 19, 15, 95, and 133.

(2tf^ 4a, 04 27, 33, 110 and 165.

"••i ••

oO

I

'
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I

SECTIOJT IV.

FRACTIONS.
57. Let unity be represented by the line AB, which we

will consider to be 1 yard in length.
Suppose AB to be divided mto 3 equal parts AD, DE

JKS; then one of such parts ^Z>^ D E B F G a
is a foot or one-third part ofthe 1

) \ \
^—

—

yard, and it is denoted thus i (read Gne-third) ; two of them
AE, or two feet, thus |- (read two-thirds)-, three of them AB.
or three feet, or the whole yai:d, thus f or 1.

^
If another equal portion BF of a second yai-d BG, dividedm the same manner as the first, be added, then AF. or four

feet, is denoted thus | ; and so on.

Such expressions, representing any number of the equal
parts of a unit, i. e. of a quantity which is denoted by 1, are
called Broken Numbers or Fractions.

68, A Fraction denotes one or more of the equal parts
of a unit ; it is expressed by two numbers placed one above
the other with a line between them ; the lower number is
called the Denominator (Den'.), and shews into how many
equal parts the unit is divided ; the upper is called the Nu-
merator (Num'.), and shews how many of such parts are
taken to form the fraction.

59. A Fraction also represents the quotient of the num'.
by the den'.

Thus = 2 -*- 3 ; for we obtain the same result, whether

"S^tp^ir!?® ^^*^ ^^*' ^^ ^^ 1 y^<i> into 3 equal parts AD,
BE, EB, each = 1 ft. or 12 in., and take 2 of such parte AE
(represented by |),= 12 in. x 2 = 24 in., or divide 2 units, AO
or 2 yards, into 3 equal parts, AE, EF, FG, each = 2 ft. or
24 m., and take 1 of such parts AE-, which is equal to ird
part of^C or 2 units, or = 3 ^*^ 3. Hence f and 2 + 3 havQme same mpgninfr

60, When fractions are denoted in the manner above ex-
plained, ttiey are called Vulgar Fractions.
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'

61. Fractions, whose den", are composed of 10, or of 10
multiplied by itself any nmnber of times, are called Deci-
mal Fractions, or Decimals^

VULGAR FRACTIONS.
62. In treating of the subject of Vulgar Fractions, it Is

usual to make the following distinctions

:

(1) A PROPER FRACTION is One whose num', i» les& than
the den', ; thus, f, ^, f , are proper fractions,

^> An IMPROPER FRACTION is One whose num'. is equal
to or greater than the den'. ; thus, f, ^, J are improper frac-
tions.

(3) A SIMPLE FRACTION is One whose num'. and den',
are simple integer numbers; thus, i, ^ are simple fractions.

(4^ A MIXED NUMBEH is composed of a whole number
and a fraction ; thus, 5^, 7| are mixed numbers, representing
respectively 5 Units, togfether with ith of a unit • and 7 units!
together with fths of a unit.

(5) A COMPOUND! FRACTION is a fraction of a fraction;
thus i of f, f ofi of f«, are compound fractions^

(6) A COMPLEX FRACTION is One whicii has either a frac-
tion or a mixed number in one or both terms of the fraction

;

"
5^ ^ 2t fofi
3'

68;

tiiufii, i
2i

are complex fractions.
4|» 5^'

It is clear from what has been said, that every wholcr
number or integer may be considered as a fraction whose
den'. IS 1; thus, 5 = t, for the unit is divided into 1 part
comprising the whole unit, arid 5 of such parts, that is 5
imits, are taken.

Hk To multiply afraction by a whole nurnber,

RyLE, Multiply the numerator by the whole n'^mber.

2 g X 3 4 For in4 and f, the unit is diviiflcd into
« X 2 a? —^ = -. 5 equal parts^and ttoice a^ many parts are"^ *> 5 taken hi ^ as are taken in f

,

Ex. XXXJV,
Multiplv (1) ^ and 4-i each senara.rlv hv 9 a ft *i o «, *

12; and ^) \\ and -^each sepatwtely \^%%i\,\U an^
107. * ~

u'tatoBf." "j-g^-j

a
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65. To divide afrcuMim by a wTwU number.

Rule. Multiply the deuomujator by the whole number.

2 2 2
'^^^ value of each part hi f is ^ ^e

= H- 2 = ^—o = iA- ^ large as the va' le of each part in
5 o xi 10 .2^ . ][)ut the same number of parta are
taken in each, .-. ^ is twice as larg-e as tV, or ^ -*- 2 = tV.

Ex. XXXV.
Divide (1) I- and ^ eadi separately by 2, 3, 6, 6, 9, ttad 10;

and (2) if and |^ each SPDarately by 3, 5, 11 , 5^, and 100.

60. If the numerator and denominator of a fraoticm b«
both multiplied, or both divided, by the 8u.me number, the;
value of the fraction will not be altered.

Since 8 = 4x2, two of the parts in f are
equivalent to one of the parts in f; b\it

since 6 = 3x2 there are twice as many

?x2
4x2 8

parts taken in | as there are in f, therefore f = f. In figure^

Art 57, AE represents either ^rd or fths of AG*
67. Hence it follows that a whole number may be 65n-

verted into a vulgar fraction with any required den'., by
multiplying the number by tl o required den', for the num'.
of the fraction, and placing the required den', nndmieath.

For 5 = -, and to convert it into a firaction with a den'. 6

85

ir
«« 1 ly *^/x ui««« K 5 5 X 6 80 ^, , f. 5 5 X 17
or 17| we have 5 = - = =— ; also 5 = - a-

1 1x6 6* 1 1x17

Ex. XXXVI.
Reduce (1) 3, 5, 8, 15, to fractions with den". 2, 9, and 13.;

and (2) 9, 1^, 17, 37, to fractions with den'«. 8, 10, and 57.

68. To represent cm improperfraction as a whole or mixed
number.

Rule. Divide the numerator by the denominator.
If there be no remainder, the quotient will be a whole

numlier.

If there be a remainder^ put down the quotient as the in-

tegral part, and the remainder as the num'. of the fractional

part and the given den', as the den', of the fractional part;

I

V
24 24

SiJC^ Reduce— and -r- to whole or mixed numbers.
4 5
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By the rule,

24

24

5

For-r =
4

24
:4i For^ =

4x6 6 , i . ««v

4^ =
J
(Art. 06) = 6.

20+4 20 4 , 4
5 5

Ex. xxxvn.
Express the followmg improper fractions as mixed or

whole nmnbers

:

(1) f. (2) i (3) ^t, (4)
J./.

(5) i^.

(6) ¥. (7) ^. (8) if. (9) H. (10) VA
(11) W. (12) W. (13) iiW. (14) ^ff^a.(15) iW.

69. 7b r^w<je a mixednumber to an improperfraction.
EuLE. Multiply the whole number or integer bv thedenommator of the fraction, and to the product add the nu-

merator of the fractional part.
The result will be the required num'., and the den', of the

fractional part the requirod den'.

Ex. Convert 3f into an improper fraction.
By the Rule,

g^_8x4+3 12 + 3 15

4 ~ 4 - 4*

For3*-?4.^-^^^^^ 12.^ 13+3jJordf-^+j-j^ + ^ = - + - = --^ 15
4*

Ex. xxxvni.
Reduce the followmg mixed numbers to improper frac-

lions *

(1) 1*. (3) 2-,^. (3) 1^. (4) 17f. (5) 12f
(6) 203H. (7) 2ii (8) 29i (9) 704^.

(10) 900,Vr. (11) 5^^. (12) ^3^. (13) '%hi^,
(14) mm- (15) imn- (lo) 253^^/0^ (i7) 197,,%.

70. To reduce a compound fraction to its equivalent simple
jracuion%

,

Rule. Multiply the several niimpratora to-o'nf'hfsr €^.f- fk^^

numerator of the simple fraction, and ^e se{ S denomina^
tors together for its denominator.
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Ex. 1. Convert f offinto a simple fraction.

By the Rule,

3 52x5 10

3 ^ 6"" 3x6 ~ 18*

Porg of g= Umce g of ^=twice ^-\-Z= twice ^{KrtQ^)

Kote 1. Before applying the above Rule mixed numbers
must be reduced to improper fractions.

Note 2. In reducing compound fractions to simple ones
we may strike out from any num'. and any den', such fac-
tors as are common to both; for this is in fact sunply di-
viding the num'. and den^ of a fraction by the same number.
(Art. 66.)

Ex. 2. Reduce f of 2 f^j of 1 i^j to a simple fraction.

3x(5x5)x(4x4)

5 X (3 X 4) X (3 X 5)

? of2^ of 1A= ? of ?^ of l? = |iiS2i5^iiJiiS

3x^x^x^x4 4 ,. ... , ,^
^x3x^x3x^

^
3'

<^ivi^"^g D^"^^''' ^^^ den', by 3, 5, 5, 4,

factors common to both.

Ex. XXXIX.

Reduce the following compound fractions to simple ones

:

(1) fof^. (2) iof+i. (3) ^ofH.
(4) -i^of^fir. (5) fof2f. (6) fofli.
(7) 18|of5iVof to.

(9) tof2iof9.
(11) fofAofllofif.
(13) Tfirof2iof^ofl0i.

(15) T^ofjof

(8) lUof8f.
(10) f of3f of3i.

(12) -h of 4t of -h of^h of -h.

(14) 4ofl2iofiof^offof9.
off of-,%of2ofi^.

(16) ^ of f of f of 70| of -A- of \-h of 147.

71. A fraction is in its lowest terms= when its numer-
ator and denominator are prime to each other.

• 72. To reduce a fraction to its lowest teiim.
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Rule. Divide the numerator and denoi?iinator by their
greatest common mdafluJpe.

Ex. Reduce iH to its lowest tfrma.
By the Rule, find the G. o. M. '

• ^.lid 484.
176)484(3

132)176(1
132 -^434~44xll~ll

T3,
176 44x4 4,, ^^For - - = ^-r-^r=— (Art 66.)

44) 183 (

8

44)176(4 44)484(11
176, '44.^^

"aa 42 .*. fraction in its lowest terms = tJ«

(1)

(5)

(9)

(13)

(17)

Ex. XL.
Reduce each of the following fractions to its lowest terms

:

i (2) I*. (3)

(6) If. (7)

^^f. (10) iMf. (11)

m^. (14) IM. (15)

MHi (18) ^4^. (19)

(22) \%m> (23)

if (4)

(8)

(12)

(16)

(20)

(24)
(21)

73. 7b reefi^ fractiom to i^ivaleni ones with a C(mmon
denominator.

Rule. Fmd the least common multiple of the denomina-
tor; this will be the common denominator.
Then divide the common multiple so found by the de-

nominator of each fraction^ and multiply each quotient so
lound into the numerator of the fraction which belongs to
It for the new numerator of that fraction.

Mte. If the given fractions be in their lowest terms, the
above rules will reduce them to others having the least com-mon den^: if the least common den', be required, the ffiven
fractions should be reduced to theh: lowest terms before the
rule is applied. r

Ex. 1. Reduce t^ tt, and ft to equivalent fractions witill
a common denominator.
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By the Rule, IS
| %%, 24, SO

L.C.M.ai:iax3x3=:=72.
2, 8

.-. the fractions become=^^ = ?5 (gi^ce 73 ^ 12 = 6),12x6 72 '

and
81x2 62

.'. the neqnired fractions are ff, f^, and ^,
Note. If the den", have no common measure, the work

will be more quickly done, by multiplying each num'. into all
the den"., except its own, for a new num'. for each fraction,
and all the den", together for the common den'.

Ex. 2. Reduce f, f , and f to equivalent fractions with a
common den'.

L. 0. M. of the den".= 3x5x7 = 105.

• fractf" - 2 >< 5

X

7 3x3x7 5 x3x5 70 63 75
•^ ^' 8x5x7' 5x3x7' 7^3^' ^^105' 1^*105*

Ex. XLI.
Reijuce the fractions in each of the following seta to equiv-

alent fractions, having the least common den'.

:

(1) fandf. (2) fandf. (3) fand|.
(4). f andf. (5) H and fi (6) H and fj.

(7) ^andM. (8) ii! and M^. (9) ^, H, and i^^.
1

(10) A, A, and ^ (11) ^, H, anc^ |i
(12) i A-, if, and iV (13) H, M, i^, and M-
(14) iV, hh ii H, and -h. (15) if, f^ ^, and H.

(16) h. if, ^, if, e, and §f.

(17) f,i,fandif. (18) f, f, 1, and t^^.

(19) f.iiiandA. (20) |, ^, i, and -A-.

74 Whenever a comparison has to be made between frac-
tions, in respect of thdr Tnagrdtudes^ they must be reduced to
equivalent ones witii a common den'. ; because then we g^li
have the unit divided, in the case of each fraction so ob-
tained, into the same number of equal parts ; and the re-
spective nnm'". will shew us how many of such parts are
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token in each case, or which is the greatest fraction, which
the next, and so on.

Ex. Which is the greatest, and which the least of the

fractions^ ^, 41^ li±i?
5x9 4x10 6xT 5 + 9

The fract". in then- lowest terms are ~, ^, ||, and -.
L. c. M. of the den".= 2520.

/. the fractions become ^i^ or ?^. ^^^^^
or ^^.

45 X 56
""^

2520 10 x 252 ^^
2520

25x105 2025 15x180 2700
24x105

or -, or
2520 14x180

•*•
~6:;:9- ^ the greatest, and^~ the least

2520*

0*

Ex. XLII.
Compare the values of

m f?^^;,,
(3)^and,%. (8)Handii

4) if,andH. (5) if, H, and M. (6) R f 3, and ij.

2 t''^^'*''^^'^^'^*- (®) H,H,fi,andH."
.

,

(9) 1^ of \% of 7i, 4i of /^, ^ of 7i of 11, and f of 4i of *
ofU-i^i.

^ ^

(10) ff^ of ^Vr, +^ of 6f ofH of 1-A and If ofU of 5-i» of
iofly^. ^

,

Which is the greater,

(11) f of a yd or f of a yd.

(12) iofayd. orf ofayd.
(13) 11 of ^\ of If ofU of a loaf, or f of yiu of 5i loaves ?

ADDITION OF VULGAR FRACTIONS.
75 Rule. Reduce the fractions to equivalent ones withthe least common denominator.

=» vvuu

Add all the new numerators together, and under their sumwnte the common denominator.
,

Ex. 1. J'ind the sum of*, i. and *
By the Kule,
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The L. c. M. of the den", is 34.

.'. fract". become]~^ or
^^ ^ "" ^

or
8

Their sum =:

a X 12 "* 24 2~1 ""^
24

12 + 8 + lf: 8»^

5x8 15

8x8 °^2i*

24
" c .

— IH*

^asonforthsRuU Tu ^ of tbo equivalent fractions
unity 18 divided mto 24 eiuai • .ttrts, and 12, 8, and 15, of such
parts are taken, therefore *\ mm must be 12 + 8 + 15, or
»o ot such parts, and wiU ^o represented by the fraction 1^
or by li|.

'' ^*»

Notel. If the sum of the fractions be a fraction which is
not in Its lowest terms, reduce it to its lowest terms ; and if
the result be an improper fraction, then reduce it to a whole
or mixed number: thusH^^^i^^. ^^ ^^^ ^emarlt

applies to all results in Vulgar Fractions.

Note 2. Before applying the Rule, reduce all fractions to
then- lowest terms, improper fractions to whole or mixed
numbers, and compound fractions to simple ones.

Note S, If any of the given numbers be whole or mixed
numbers; the whole numbers may be added together as in
simple addition, and the fractional parts by the Rule ffiveu
above. °

Ex. 2. Fhid tiie sum of 8A, 3k 2-^, and f of 8f

.

.iof3f = iof4 = V- = 3|;
.*. sum of fractions = 34-3-h2-+-2 + T«^-f-^ + T2y + f,

5x4 1x8 7x8 3x12
:10

=10

+ +
12 x4'"6^"^1673"^4iri2^^''''^®

^' ^•^^^^®^"-= '*^)

20 + 8 + 21 + 36 ,^ 85 ,^ ,„
48 =10+^=10+1H= 11H.

76. The sign ( ) or { j , called bracket enclosing numbers
withm It, and the sign called a vinculum, placed over
two or more numbers, denotes that all the numbers within
the bracket or under the vinculum are equally aflPected by
anything outside the braxjket or vinculum, thus (2 + 3) apples
or 2 + 3 apples would mean 2 apples+ 3 apples, or 5 apples;
whereas 2+3 apples would mean % units+ 8 aDDles.
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Again ^-{-i of(3-+-i)-H-i oft=i4-f=14-^=1=1=li.

<i+*) of (3+i)=(|4-t) of (f+i)=t of f=H=3,^.

(i+i) of 2M-i=(Kt) of2+i=^ of2+^=^+t=Y=2|r.
Ex. 3. Fird the value of^+i of(24-i) f ^ of2i+i of(f+i).

value=|+i of 5+i of t+i ofa+^)=HKA+ A-
11 6 1 444-15-fl2 71

9 "12 '3

Find the sum of,

(1) iandf-

(4) fandf-

<7) f and ,^.

(10) liandli
(13) f,|,andiV

86

Ex. XLIIL

86

8 and \,

f and h-

(3)

(6)

(9) 7U aiiu 4-5.

(12) llof2iand6i.
M and ^

(2) fandf.

(5) h and 1^.

(8) I and h-
(li) 7fand8.

(14) 21, ^^,and3As.

(15) 6A,ioflf,and2^. (16) 9i of 2^, H, and j^.

(17) i,iandiof(l+li).
Find the value of,

(18) i+f+1+f,
'

(19) 2i+3i+4i+5i
(20) hh+l^h+ ^'^-rni' (21) 4f-hA-l-16A4-25ii.

(22) 81-4-161+7A-hfof3f.

(23) (2f-i-3f)of2A+3i of(16|4-3i)-f If of 11 of2^^.

(24) A gentleman gave £2if to A, £i| to B, £d-h to (7,

£4i^t to D, and £H to M How much did he give away ?

(25) A man at^e i^ of a 4 lb. loaf on Mon., 1^ of a similar

loaf onTus., fg- on Wed.,-2\ on Thurs., if on Frid., and on

Bat. and Sun. as much as on Mon., Tues., and Wed. How
many lbs. of bread did he eat during the week?

SUBTRACTION.
77. Rule. Reduce the fractions to equivalent ones liav-

lng_the least common denominator.

Take the difference of the new numerators, and place the

common denominator underneath.

Ex. 1. Subtract | from i
By the Rule,

1x4 4
The fract"". become 274^^8' and

g,

their difference =
5-4
8

1

8*
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.: ^'^J^J^ ?^-^ "^^ ^^^ of the equivalent fractions,
unity IS divided into 8 equal parts, and there are 6 and 4
parts respectively taken, .-. the difference must be 5 - 4 or
1 of such parts, which is represented by \.

*

Mte 1. Before applying the Rule, reduce fractions to
their lowest terms, improper fractions to whole or mixed
numbers, and compound fractions to sunple ones.
NoU 2. If either of the given fractions be a whole ormw:ed number it is most convenient to take separately the

difference of the mtegral parts and that of the fractional
parts, and tiien add the two results together, as in the fol-lowmg examples.

^i^' M'?"J^** ^^ ?^ ''\ ^^T ^^ ^ ^) take (3 + i)-
Diff»'.= (4-Hf)--(2 + i) = 4 + f-3-.i(Art.76).

= (4~2) + (f-i)= 3 + (f-f) = 24-i = 2i
Ex. 3. Find the difference between 2| and 4^

I is greater than i, and .-. cannot be taken from it
.-. we write 4i thus (4 + 14- i), or (3 4-4^

tiien diff^.= (3 f) - (2^1) = (3 ^2) + (f
- f) = fi- (i^ -, |)

Ex. XXIV.
Find the diflP». between

'

(1) iandi. (2) iandi. (3) iand^. '

(4) if and if. (5> 8^and2i. (6) 7 and 2-,^.

(7) 10T>5fand8i. (8) 17|.aiidl3i (9) l^^andf.
(10) 4fand2H. (11) 15? and 7f. (12) 20Aand8i^.

^\^\ ^*^?^ ate f of a cake, how much less did he leaveman ne ate r

to 2^wiU^m^rs'??^'*
"^^"^ ^^^ ^ ^ "^'^ ""^^ ^^ ^ ^^ <2)

(15) I copied down by mistake H histead of M. whatamount of error did I make ?
*^*

78. Mmmples invoMn^ both Addition and Subtraetum of

Ex.1. Findthevalueof6i>-2i4.^4-2i-.J„
Value = (5-2 + 2) + (i-UiVi-,^)

^'

1

1

= 5 + 4-8+_2 + 4--l
16 = 5 + tV = 5A.
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Ex.2. Find tixb value of f + i of(2~i)-iof2H-l
-iof(t-i).

yalue = f + *of(5^)--ioff + l-iof(§-f)

=f+i of ^-i of ^4-i-i of^=1+f-A+l-T^

12

Find the value of

12

Ex. XLV.

1 1!

(1) ^ + 21 + 13t\y -3t%. (2) i-f + ^-if.
(3) 12H-fi + W-iof|f + f of3f.

(4) (16f-3i)cf3i-16f + 3iof3i.

(5) ej + ^of-^ofSi-l^-SI.
(6) 6i + '^of^of(3i-fi^)-5f.

(7) What number must be added to the sum of i, i, and
H,tomake5i%?

(8) A bought f of a cheese, and sold i of his purchase to

J?, i of what then remained to C, i of what then remained
to D\ what part of the cheese had B^ C7, and JD, and what
part had ^, after the sales?

MULTIPLICATION.
TO. RtTLB. Multiply all the numerators together for a

new numerator, and idl the denominators together for a new
denominator.

Ex.1. Multiply f by ^. Beasmfor the Bale.
By the Rule, ^' ^ f multiplied by 5, gives

2 mnlHnl^P^ T,^5_2x5_10 \ (Art. 64).
8 multiphed by ^ = 3^ = j^. J^^ ^ ^^^^ ^^ 7 ^^^
too large, since ^ jne-sewnth part of 5. Therefore ^ must
be divided by 7, and -y^ -i- 7 = 5^ (Art. 65).

Note 1. The same reasoning will apply, whatever be the
' number of fractions which have to be multiplied together.

Note 2. Before applying' tne Rule, mixed numbers must
be reduced to improper fractions,

i N&teS, Ithas bosn shewn that a fraction is reduced to its
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lowest terms by dividing its num'. and den', by their g. c. m .or m otlier words, by the product of those factors which arecommon to both

:
hence, in all cases of multiplication of

fractions, it will be well to split up the num". and den" asmuch as possible into the factors which compose them : andthen after putting the several fractions under the foin ofone fraction, the sign of x being placed between each of the
lactors in the num'. and den', to cancel those factors which
are common to both, before carrying into effect the final^ i tiphcation. Thus, in the followmg examples

:

q i

Ex. 1. Multiply ^andr together.

^^°^**~4ir5 ~ 5»
^ivi<i»^g ^^^'' and den', by 4.

Ex. 2. Multiply
I 1|, |, and g together.

Prod*.=
8,x 16x37x45
9 X 24 X 30 X 60

= (|Zfx;Zx^)x(^x^x;?x2)x(3x3x3)x(glxgx ^)
(3x^)x(;2x;ix;2x^)x(^x^x?)x"(;2[x^x^±5)

= 5>-*-«ig by2x2x2x2x2x2x3x3x3x3x3x5.

Ex. 3, Multiply 2i, 3|, lOi, 20|, and 5/3 together.

Prodt=5x?^x?lxl?^xt^^ "j-roa.-^XgXgX
^ x

^^

_.5x(yx3 ) x(9x9 \ X (^x^g)x(jlx31)

2x(2xM)x^xax;22l

_5x3x9x 9x8" 87665 ^..^^=—271—=~r-=^^i^-
Ex. 4. Sunplify ( . ' tt ofH + 3i of 2if - 2|)x If.

' - "27
\7:<5^x2xix5"^ ^hH>'1I "

ti)

xy
ft\ 87

X

8 27
X w

7

^37.
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1

Ex. XLVI.
Find the value of

(i) ixf. (2) §xi (3) ^%xi (4) ^xi
(5) 7ix3i (6) fofixHi. (7) i^ of 1| x 3^ x if

.

(8) tx3AxmxH. (9) f8ofl,i5 0flifx2ix2f.

(10) iiof3|x4f of2i5»yxl3.

(11) 2H of (4i + 3A) X H of2Axl-,V
(12) (3f-l-i^ + lf-2H)x38iof^.
(13) fof(i + i-^^^ + i)x|of(2^ + f).

(14) {(^ + i)of(li + 2f)}x{(2A-li) of (3-1^-^)1.

(15) {If of 26i of (1 - 1)} x l2f of (4i - 3t) of i^(^ j.

Divisioisr.

80. EuLE. Invert the divisor, i. e. take its numerator as

a denominator and its denominator as a nmnerator, and pro-

ceed as in Multiplication.

Ex.1. Divided by f.

By the Rule, f -f- § = f x f = i\.

Beasonfor the JSwfe. If f be divided by 2, the result is t\
(Art. 65).

This quotient is only one-third part of the required quo-
tient, since the divisor is one-third part of 2 ; hence /^ must
be multiplied by 3, in order to give the true quotient, and
-^x3 = ^^. (Art. 64).

Note. Before applying this Rule, mixed numbers must
be reduced to improper fractions, and compound fractions

to simple ones.

Ex. 2. Find the quotient of^h by 4f

.

,,78 22 78 5 ;Zx39x^ 39
8A-i-4| = s^-i--^ =

25 5 25^22 ^x5x;ixll~55*

Ex. XLVIL
Divide

(1) Mbyft. (2) fbyf.
(4) 4tby6|. (5) 56 by 5^.

(6) 7^by4/r. (7) Jof20|byl0|.

(8) f of5i^byi^of9. (9) (§ of 7i- fr) by 1|.

t (10) Divide i+ f- ibythebum of land f.

(3) Abyf.

•
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(11) What number multiplied by 216 will produce 6| ?

(13) What must f be divided by in order to produce 2 ?

(13) What is the least fraction which must be added to
the sum of 4 and i divided by their difference to make the
result a whole number?

Note. Complex Fractions may by this Rule bo re-
duced to simple ones.

(1)

(2)

(3)

||
= | = i-*-f(Art.69) = lxf= ^.

i = |: = ^-*-^ = SxiAT = ^.

^h+n ^ 64-TV-fi- _ ^+-h+-h
13-i\-3i 10+ h -i ~ lOH-T^ -1%

-
10H- jij

-
ijiy.

- Tt X lyr - fSTP*

Simplify,

(1) 5i (3)

3f

6

2i*

Ex. XLVIII.

(3) 2i (4)2*
6* 3f

(5) 5

(6) ij_ (7) If of II (8) ^+f (9) 5^+6» (10) ^+4+^
ztJL* 13. r^f A' "o5~* 6a_5i* -** ot 4t

(11) i 3*

1* of A* 2f

A^^< 7 ^lOi
(13) 5f4-7f^^ 2ix8^

^"^
(s-^'^)4§4e

18

2|-l?''^4H(i-i)* ^1^) 2|TJ"^3i""^'''^'

81. To find the value ofa fraction in terms of the same or
lower denomination.

Rule. Divide ^if possible) the numerator by the denomi-
nator

; if there bo r? vemainder, reduce it to the next lower
name, and di\ride tlie product by the denominator; repeat
the latter operation as often as necessary.
Find the value of ^ of £15.
By the Rule,

a^pn^K «2xl5 _80 _._ „^ 2x20 40
? of £15 = £~-^ =£y= £4f ; £f=--^5. = -jS, =

gf*.;
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Ex. XLIX
Find the respectire values of,

(1) fof$l. (2) f of a ml. (3) ^ofacwt.
(4) A ot 2 tons. 3 cwt (5) ^ of 3 mis., 2 ftir.

(6) ^of3ac.,2per., ; yds. (7) f of 5 lbs., 13 dwts.

(8) lof68yds.,2nls. (9) -i\ of £26. 8s. lid
(10) f of 128 lbs., 2 sc. (11) loff oflOlhrs.
(12) 7f ofalb. Avoird. (13) foffof|42.
(14) ^ of a day. (15) ^^ of 24 cords ofwood.

*=^2. To reduce a gimn qucmtUy to the fraction of another
quantity of the same kind.

Rule. Reduce both to the same name ; and take the re-
sult of the former for the numerator, and of the latter for the
denominator, of the required fraction.
Reduce 75. 5d. to the fraction of £1. :

Method of working

^

Is. M.~ 89cf. Beasonfor the Rule.
£1 = 240d For Id= Ti^ of£1 ; .-. 7«. ^. which
.-. the fraction is AV =89d is A^of£l.

Reduce,
Ex. L.

(1) 8«. 4cf. tothefr. of£l.

(2) 3 ro. 13 per. to the fr. of 3 acres.

(3) Swks., 16min. tothefr. ofhalf-an-hour.

(4) 1 lb., 1 oz., 3 dwt, to the fr. of 2 lbs.

(5) llb.,6oz. tothefr. of 2 lbs., Isc.

(6) Sac., 3 ro. tothefr. of 2 ac., 32 per.

(7) 2 sq. yds., 2 ft., 120 in., to fr. of 3 per. 13J yds., 1 ft, 72 hi.

(8) £1. 185. totliefr. of£7.

(9) 2bu., Ipk., tothefr. of 4 bu.l gal.

(10) $2.09 to the fr. of $56.43

(11) 2 yds., 2 ft. to the fr. of 13 Der., 3 vda,, 6 in.
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yr

e

J12) lib. Troy to the fr. of lib. Avoirdupois.

<13) What fraction of 7 bu. is 3 qts. ?

(14) What fraction of 4 mis., 2 fur. is 1^ yds. ?

(15) What firaction of 5 ac, 1 per, is 1 yd., 4 in. ?

83. To redtice a fraction of one given quantity to a frac-
Uon of another.

EuLB. Express by (82) the first quantity a« a fraction

of the second : and the fraction required will then be found
by reducing the resulting compound fraction ^o'a simple one.

Ex. 1. Reduce ^ lb. to the fraction of a cwt
Method of worMng^

1 lb. = T^o of cwt ; .*. f lb.= ^ X jh of a cwt= ^hi ofcwt \

Ex. 2. 2J of 15.25 to the fraction of 15 cents.

15.25 is ^ of 15 cts. ; .-. 2i of^ of 15 cte. = H^ of 15 eta.

Ex. LL
Reduce, '

(1) ^ of $14 to the fr. of i of $16.

(2) i of 2 ac., 2 ro. to the fr. of ^ of 3 ac., 2 per.

(3) 2i of 3 lbs., 6 dwt. to the fr. of li of 6 lbs., 12 grg.

(4) 12|of3«. 6d. tothefr. of£l.

(5) 3i of 10 cwt, 2 qrs., to the fr. of 1 ton.

(6) 3i of 2 ac, 8 ro. to the fr. of 2 ro., 2i per.

(7) f lb. Troy to the fr. of a lb. Av. -

(8) 1^^ of £2. 4*. 7K to the fr. of 5«.

(9) -h of 2f mis. to the fr. of i of ^ mis.

(10) 6i of 3 cords to^ the fr. of 5 cord ft

(11) 8iof61bs., 2sc. tothefr. ofalb.

(12) I of f of $21 to the fr. of $7.

(13) -^ of 8 yds., 2 nls. to the fr. of 2i ells (English).

(14) 2| of 10 hrs. to the fr. of 1 day.

84. MisceUaneoua Examples in Yulga/r Fractiom Vforked

out.

Ex. 1. At the 'call over* at a certain school, f of the

children on the register answered to their names ; the rest,

18 in number, were absent How many children were there

on the register ?
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§ of the no. were present, .-. ^ of no. were absent
By the question, ^ ofno.= 18.

.•.no.= 18x6 = 108.
Ex. 2. A poor woman lost through a hole in her pocket

fi of her money
; only 3*. OK was left. How much money

hart she at first, and how much did she lose ?
After losmg A of her money, i-f of it was left,

.'. i^f of her money = 3s. Ofd
/. tV of her money = 3*. OK.-*- 7 = 5ic?.

.-. her money = 5^: x 11 = 4». 9K.'
She lost A of 4«. 9K= ^^* =U 9d

Ex. 3. A, B Cp run a race over 1 mile. First A and
^ nice, when ^ wms by 20 yds. ; tiien Cand B race, when
6^
wins by 60 yds.

; then A and (7 race, which will win, and
^^n^Tv, """??' supposmg that if B and B had run agamsteach other, B would have won by 40 yds ?

^Ji^^^S -^^^ ^'^^^ >^^^^-' ^ ri^ns 1740 yds. ; while G runs
1760 yds., B runs 1700 yds., or while iJ^nms 1 yi? ^ mns\m yds.

;
while P runs 1760 yds, B would have run 1720yds. or while ^ runs 1 yd B would have run \m yds.While A runs 1760 yds., B runs 1740 yds.

u
" .D runs (1 740 x|H) yds.

;^
<^ runs (1740 xHtxlK), or 1760i^ yds.

/. t/will wmby i^f yds.

Ex 4. Divide 15s. 6dL between A and B, so that ^'s sharemay be less than ^'s share by \ of ^'s share

«nI?.rP-''^K?''l^'l ^^f^ ^^'^ ^'^ ^^^^^« number which is ex-actty divisible by 5 ; let 5 represent ^'s share
Then^ s share = 5 - f of 5, or 5 - 2, or 3.

Al\^lZ^l%tT^ ^^^ ^ -^ ^> - « «^--' o^-^^ich

.-. value of each share = ^^^^'. _, j^ j^^^

.-. ^»s share = Is. \\\d. x 5 = 9s. 8^., J?'s = Is. IIK x 3 =
Tj, ^ -.^ , 5s. 9K.

wwV- -n ^J^""
^^ ^^ >y^ <^»^ ^^ff a field in 10 days, inwhat time will 11 men and 7 boys dig a field of half thesi^e ?

7 men = 11 boys, .'. 1 man = -U boy •

121+49 170.-. 11 men and 7 boys =(11 x V+7), or or boys.
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By the question,

11 boys can dig the greater 'field hi 10 days,
•••Iboy ...(10x11) days;

•i^bovs 10x11x7V
•• 7 ^y^ —^— days;

••• the less field in^^ days = 2-^ days.

E^- ^- I>ividG 1860 cords of wood between A, J5, and O,
so that for every 6 cords given to A, £ may receive 4 cords,
and for every 3 cords given to B, Cmay receive 1 cord.
The L c M. of 6, 4, and 3, is 60; .-. if 60 shares be given to

, ' ^.V, ^^^® ^ ^^ ^^ shares, or 48 shares, and C will have
i ot 48 shares, or 16 shares

;

.*. A, B, and G together have (60+48+16), or 124 shares;

•/ -4 has—^ of 1860 cords = (15 x 60), or 900 cords.

48B has ^^ of 1860 cords = (12 x 60), or 720 cords.

C has -gJ of 1860 cords = (4 x 60), or 240 cords.

Ex. 7. A can do a piece of work in 5 days, B can do it hi
6 days, and G can do it in 7 days ; m what time will A, By
and C, all working at it, finish the work? Find also in
what time A and B working together, A and G together,
and B and G together, could respectfully finish it.

In one day A does i part of the work,
B. i

A \ T>\ nA (^ l*'l\""l07'
• ^ + ^+^^n5 + 6-^7)^^210»

•

.*. no. of days m which A + B+ (7 would finish the woik
whole work 1 _^ 210 __ .

,

"~
part done m one day ~ 107 ~ 107

"" ^"^*

210

( Agaki, m one day ^ + 5 do (- + -^, or ~ of the work,

1 30
[
.\A-¥B would finish the work in «., or ^, ot %^ days.
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In like manner, it may be shewn that A and O would
nniflh the work in 2ii days ; and 5 and C in 8A days.

Ex. LIL

.J^^ )}^ ^^ * ^'^^^ belongs to A, the rest to Bi A sells
fths of his share to (7, and i^yth of it to B\ what portions of
the farm do A, B, and (7, respectively hold alter the sales ?

(2) (1) Among how many boys can 9 oranges be divided
so that each boy may have f of an orange ? (2) From the
sum of 4^ and 3,% take their difference.

(3) Divide ^ into two parts, so that one of them is ffreater
than the other by |.

*

.(4) (1) What number must be multiplied by 1^ of 2i to
^^® Bl ^^ W^^^ number must be added to * of 21 to
give3|?

,

» 7

^a\ -i?^T *?^ * ^^ ^'^ money, to C i of what remains,
ana to ^ i of what then remams ; compare the sums whichA ana D will now have.

(6) Miss Taylor, after spending |rd of ^he money in her
purse, and then |ths of the remainder, aas still left $4 20 •

now much had she in her purse at first V
'^ •

»

of * of it^

<^^^ fishing-smack being worth $90, find the value

^vS^\ ,f
person after paying an income-tax of 5 cents in

the dollar, has a net income of $855 ; find his gross income.
(9) If, when the income tax was 6 cents in the dollar a

person paid |54; how much less will he now pay, the tax
being reduced 4 cents in the $?

i j, ^
ta^

^11?2F I
""^'^ ""^^.^'^ be worth fs., and f of a rabbit beworth iV of a pig ; what is the value of 100 pigs ?

(11) If, in practising, 7 riflemen shoot 26 rounds in 1 hr
81 mm.

;
how many rounds will 37 riflemen shoot m 4i hr»'

at the same rate ?
-^r i"».

(12) A sum of money is divided into 4 parts, which are
to each other as the numbers 1, 2, 3, 4; and a person, who
receives I of each share, obtams altogether $12.60; find thesum of the several shares?

*"u lue

(13) If 15 cows or 28 sheep can graze a field of 5 ac. in

ii.jl^?l'
^^"^

^^i^L^^y^ ^l^^^ a similar field of 18 ac. to
serve 33 cows and 20 sheep t

1
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i

(14) Divide $94.50 between A and B; (1) giving A half
as mucli again as B; (2) giving As sliare less halfAa share
toB.

(15) A bankrupt owes to one creditor 500 dollars, to each
of two others $350, to each of three others $75 : his prop-
erty is worth $625. How much can he pay in the dollar,
and how much will the first creditor receive ?

(16) A mine is» worth $10000 ; a person for -^ of his share
receives $750. What part of the mme did he possess ?

(17) A school is composed of three divisions; there are
ilths of the whole number of boys in the first, ^th in the
second, and the reit, 80 in number, in the third : how many
boys are there altc»gether?

(18) A can do a piece oi work in 10 days, which B could
do in 13 ; in what time would they do it together ?

(19) A father left to the elder of his two sons i^ of his es-
tate, and 1^^ of the remainder to the younger, and the residue
to the widow ; find their respective shares, it being found
that the elder son received $1690 more than the younger.

(20) Divide 85 ac. 2 ro. of land between A, B, and (7, so
that B^8 share =A of As share, and that C's share shall be
9 ac. more than the united shares ofA and B.

(21) A fine of $14.40 had to be raised among a number
of boys ; one-third paid 18 cents each, as manv more 30 cents
each, anvi the remainder 42 cents each. How many boys
were there ?

(22) A cistern has 8 pipes in it, by one ofwhich it could
be filled in 3 minutes, and by the other two it could be
emptied in 6 and 7 minutes respectively; in what time will
it be filled, if they are all open together ?

(23) A and B together can do a piece ofwork in 80 days.
B by himself can do it in 70 days; (1) in what time could A
do it by himself ? (2) how much more of the work does A
do than B, when they work together ?

(24) A and B can do a piece of work in 6f days, A and O
in 5^ days, and A, By and (7 in 3f days. In how many days
can A do it alone ?

(25) There are 4 casks of different sizes. The 1st is filled

with liquid, the rest are empty. The 2nd cask is filled from
the 1st, and 4ths of the original liquid in the 1st remains.
The 3rd is then filled firom the 2nd, and ith of the liquid in

j^'"s
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U ARITHMETIC.
im.

the 3nd remains. The liquid in the third is then poured
into the 4th, and fills T^gths of it Had the 8rd and 4th casks
becu filled from the contents of the 1st, 15 gallons would
still have remained in the 1st Find the size of each cask ?

(26) A ill 3 days can do as much work as J5* can do in 3
days ; together thev take 12 days to do a certam work. In
what time would A alone have done it ?

DECIMAT.a
85. Figures in the units' place of any number express

then: wimple values, while those to the left of the unite' place
increase in value tenfold at each step from the units' place;
therefore, according to the same notation, as we proceed
from the units' place to the right every successive figure
would decreas*^ m value tenfold. We can thus represent
whole numbers or integers and certain fractions undera uni-
form notation by means of figures in the units' place and
on each side of it; for instance, in the number 6673-241, the
figures on the left of the dot • represent integers, while those
on the right of the dot dL&ioie fraciiam. The number writ-
ten at length would stand thus :

5x1000+6x100+7x10+3+ -^+—+JL
10^100 1000*

The dot is termed the decimal point, and all figures to the
right of it are called Decimals, or DiiciniAL Fractions be-
cause they are fractions with either 10, 100 or l(fx 10, ioOO
or 10 X 10 X 10, &c., as their respective denominators.
The

8p
P

extended Numeration TaMe will be represented thus

:

6 6 7

H u i 4
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DECIMALa, m
86. 10, caned \hs^ first Power of 10, is written thus, 10».

10
^|i?» ^' ^^» ^^®^ **^® •^'*<^ PowEB of 10, is written

lO'x 10 X 10, or 1000, c^ed tlie third Power of 10, is writ-
ten thus, 10», and so on; similarly of other numbers: thus
the fifth poyer of 4 is 4x4x4x4x4, and is written thus, 4».
-The small figures 1, 2, 3, &c., at the right of the number, ft
little above the Ime, are called Indices.

800= 7KKF +

3x100 0x10 6
10x100 "'"100x10'*" 1000
6 306

1000^1000

Agam,.0306 =1 +4 +
0x10

1000"

1000

6

1000*

6 0x1000

8x100

100 X 100
"^ 1000x10 "!" 100^

10000 ""10x1000
0+800+0+ 6 306

10000

Again, 80-303 = 80 +.^
10000'

80000+306 80306

1000 ~""i58o'
BeTiM to convert decimals to vulgar fraetums: ftom the

above examples we deduce the following:
88. Rule. Write the figures which compose the deci-

mal as numerator, and for denominator 1, followed by as
many cyphers as there are figures after the decimal point

Ex. LIIL
Express as vulgar fractions,

(1) -3; 13; 19; -301; -370; -6653.

(2) -504; -73201; -791003; -03; 0045.

(3) -300; 18-741; 21; '000001; 60007.
'

(4) 34702007; 600005; 660746805; 0000500.

(5) 290050; 20607; 500038.
*

89. Any fraction, having 10, or any power of 10, for lis
Spnopjinator, as TOW, may be expressed thus, 800036.
rorTOft¥==80+TTj^+T^^==8()+VH+T«iy+T^^

= 800036 (by the Notation we have assumed).
90. -241 = fys^, -0241 = tIHtj, '2410= -Ajujl=^^.
We see that -241, 0241, and -2410 are reflectively eqiuva-

wnt to fractions which have the same numerator, and tii

#
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96 AMTTEMETIO,

first and third of which have also the same denominator,
while the denominator of the second is greater. Hence '241
Is equal to -2410, but 0241 is less than eittier.

The value of a decimal is therefore not affected uj aMdTtg
T)her8 to the right of it ; but its value is decreased hj pry-
ing cyphers : which eflTect is exactly opposite to thatwhich
produced by afllxing and prefixing cyphers* to integers.

91; A decimal is rnvXti^ied by 10, it the dfjchnal point be.
removed <?n^ place towards the right hand; by 100, if ttoo
plac^ ; by 1000, if three places ; and so on : and conversely,
a decimal is dmded by 10, if tiie point be removed one place
totiie^^hand; by 100, if*m» places; by 1000, if «7*red places:
and so on.

» *- »

Thus, 6-6 X 10=ff X 10= 56 ; 56 x 1000=|f^ x 1000= 5600.

«'6lt:12,= MxT»ff= T^=-56; 5-6-*.iOOO= f0XTi^= TiAftny

Ex. LIV.
Write down as decimals,

(i) 1^; H; W; t^tt; tWj; t*^.
(2) ^W-; m; -nftftjW; TO; T^yyW.
(3) Wftf

j^
mw ; Tififtiyfe;

-

100(1*000 ; WIW;
lOUoooooOOO*

(4) Seven-tenths; thirty thousandths.

(6) Three hundred and three thousandths : one ten thou-
sandth.

(6) Pour, and five hundred and four millionths; seventy
ten millionths.

Express in words the meaning of,

(7) -6; 17; 07. (8) •007; "700; 6-3004

(9) 8600205; 40084000.

V ^^^} .^^M?v'^» *^^' *^^3» Um^, 74201, each separately
by 10, 100, 10000,«land by ten millions.

(11) Divide 5-362; -3, 70:0107, and ftXK), each separately
by 10, 100, and by 1000000.

i«" v *j

(12) What is the quotient of203 by a million?

ADDITION OF DECIMALS.
92. Bulb. Place the numbers under each other, units

under miits, tens under t&m^ &c., tenths under tenths, &a ;

•0 that the decimals be all under each other. Add m in
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DECIMALS. W
whole numbers, and place the decimal pohit hi the smn mi-
der the dechnal point above.

Ex. Add together 2-8i -066* 87^ and 8-6QOJ0.
By the Rule.

^S By fractions.

3-8+;056+87+8-80015 = f^+TM^+a^+f«§^
8-60015

l2-d5615

Add
(1) 1035

•00648
27-

3-2146
530-09

=W(AW = 42-95616 (Art. 89).

Ex.I^V.

(2) 24-

185-8000
•98795

8098
•70006

(3) 186-8

85-2779
9000-

9-201

88005764

(4) 94-25
-008

187-96009
57-8916
5-

Add together, and veri^ v^ch result by fractions :

(5) 12-5, 20-048, 7-68201, and -0661.

(6) -0578, 15, 2-04, and 567-98075.

(7) 505-000?, 18-98, 5858-007, and 960.

(8) 600784, 54, 1570087012, 800008, and 9*987789.

(9) Find the sum of tiWrteen hundredths, seven and three
^n-thousandths, four hundred and eight and five tenths,
nine hundred and seventy-eight, and eight hundred and
e^ht ten-thoUsandths.

SUBTRACTION OP DECIMALS.
98. RiTLB. Place the less number under the greater,

units under units, tens under tens,<&3., tenths under tenths,
&c. ; suppose cyphem to be supplied if necessary in the
upper Ime to the ri^ht of the decunal.
Then subtract as m whole numbers, and place the decimal

point in the remainder under the decimal point above.
Ex. Subtract 8-084 from 5-7.

By the Rule,

£Li By fractions.
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Ex. LVI.

(1) Prom 6-845 (2) 36002 (8) 1567 (4) 21
T^e 8087 18-9664 97008 19.9009

(5) Find the difference between, verifying each result by
fractionfl, (1) 18 and 1-3; 207 and 207. (2) 76-3 and 7-68;

67-8 and 67'5803. (3) 501 and 428-9045d; 53*24 and 5824

(4) 4-^ and 00042; 0000007 and 007.

(6) By how much does 28 exceed the difference between
2*8 and '23?

(V) Find the difference (1) between one-tenth and five

thousandths ; (2) between twenty and nine thousandtlis and
twenty-nine thousandtlis.

(8) A person,who has seven-tenths of a ship, sells eighty-

seven thousandths of it, how much has he left ?

(9) Find the least fraction, which added to the sum of

1% 12, -012, and 210, will make the result a whole nvmbar.

(10) Find the value of (1) 81-25 -8059 -f- 236-6/58

-

1840003 ; (2) 216-268 - (7-0()04--06) - (4508 -H 803007).

ItfULTIPMCATION OF DECIMALS.
94 Bulb. Multiply the numbers together as if ii^fik

were whole numbers, and point off in tiie product as manjf
dedmal places as there are decimal places in both the mul-

'

tiplicand and the multiplier ; if there are not figures enough,

supply the deficiency by prefixhig cyphers.

Ex. Fmd the product of (1) 7-35 by -n, (2) of 827 by
•0002.

By the Rule,

(1) 7-85.

•28

^05
1470

1-6905

(2) 8-27
•0002

•001654

By fractions,

7-85 X -28 = IM X^ = -i-m* = 1-^906.

8-27 X ^0002 = iH X Tu^TFtf= nW^Wnr =•001354

Ex. Lvn.

(1) ?2?^^(2) 6-086 (8) 40-004 (4) 68085 (5) 20607

By -36 2-7 2-08 0049 '20607

mm
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aCultlply, and verify each result by fractioi^

(6) 60-71 by 11; 57068 by l^-OOi; SSO bsy 700; 7lrt«te
by 60-805.

(7) 481)67 by -00037 ; 54'8047 by 91)0005; 2-568 by ^00025.

(8) Find the continued product <1) of 5*6, '0115.^. And
^55; (2) of 1-75, 6 2, 85, and OQOi. ' " *

^^9PP.m^

m How many yds. of cloth are there hi 7*35 pieces of
clqth, each ofwhich contaiiiB 8785 yds. ?

*

(10) A Man eals *95 of a lot^ df^y; how-ia&fiy loayes
will he eat in the year 186G ?

1>WIS101$ OF D£CIM4I^

dend exceeds thentmJber of decimal place% pi the 4iaUpr,-

Kum^ Diyldem in. wlj^ole numl[ieps) a^, HMi^^ofT/hi the
cuQtieat.a number of decimal places eqiiaal,tas;wb^ex699s of
the number of decimal places in the 4ivi40hd ct<P^ th^ i^um-
ber of decimal places in thedivisor; If Ihei^ areikot^il|0urM
sufficient, pr^x cyphers as in Moltiplic^oiL ^
gx. 1, IMtide (1)2-1125 by «i5iC^ 1)021135 by 8*^
By the Hiulfi,

(1) 8-45)21125(JM5 By fractions,

:I690; Mia5r*-8-45=H4H-*-H4-Httl^x

KOi ofdeclplaoeshi quotient == 4t-2= 2, ,\ qv^ei^ =^=-25.

Qi) 84-5) 0021125 < 25 Byfractions^

lOlN) -0021125 * 84-6 »r^^^ -^W
^25 -- Sji X .rTO^^^:,j^^^^ 'Omn^

No. ofdec^ plao^ in quotient=7—1=6, .*. quotient=td00025.

06. SeeovMy. When the number <>f dee'Mud vktcfkienk the
ditidend i» Im than the numbe;r<>f decimal ptcuxstnthe^

HuLB. Affix cyphers to the dividend until the numj^r
of decimal plaeeEln-thedividend-^uals thenumber of aebi-
mal places, injjie divisor; the quotient ]|^,J<f^hi%(Poj|^t of
the division,wul be a whole liumber. . •

i^

if thers be a remsunder, and the aivi&ion bo ^uetM on
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ftirther, tfie flgures in the quotient after this point will be

decimals.

Ex. 2. Divide 2112-5 by '845.

By the Kule,

•845 )2112-5C0( 2500
1690 By fractions,

"^^^25 2112-5+ -845 = ^^ViP+ -ft^ftj = ^^^
4225 xi^=HiFx-4ft^=25x 100=2500.

00

Ex. Lvm.
Divide and verify each result by fractions.

(1) ^8-872 by 2-7. (2) -88872 l>y -27. (3) •83372 by 27.

(4) 88872 bv -27. («) 83372 by -00027.

(6) 561-0888 by -828. (7) 5610838 by -823.

(8) 56108-88 by 8-28» (9) 5610-833 by 0000323.

(10) 552-5825 by 8-25, and also by -00325.

(fl) 2*419003 by 464-8, and also by 004643.

(12) -000081 by 2-7, by 0027, and also by 27000.

(18) 218051081884 by 2-00099, and by 200099.

(14) -121 by 11, by 1100, and also by -0011.

(15) 893-72 by-000198, by 1-93 and also by 193000.

(16) 590-4825 by -08276, and also by 327500. .

(17) 213-419596 by 1*00103, and also by 100103.

(18) Divide the sum of twenty-four ten thousandths and

twenty-four hundredths by twenty-four.

(19) Two ten thousandths by twenty-five hundredths.

(20) If a man itfow 1*75 ac. of grass in one day, how long

will it take him to mow 21*875 ac. ?

(21) How often is -75 min. contained in 64*125 min.

(22) The product of two numbers is seventy thousand

two hundred and forty-two hundred millionths ; one of the

numbers is twenty-three thousandths; find the other num-

ber.

Ex. 8. Divide 240*18 by 73*4 to three places of decimals.

Before dividing, affix two cyphers to the dividend, so as to

make the number of dedmaT places in the dividend exceed
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be

500.

27.

I and

18.

long

isand
f the
num-

as to

jcceed

tHe number of decimal places in the divisor by 8 ; if we di-
vide up to this pohit, tiie quotient will contam 8 decimal
places by Eule 1.

«^u"«*

73-4) 2401800 (8-271
220

1993
1468

6250
5188

1120
784

886

By fractious,

240-13 -I- 73-4=^W •*-W
= ^4tt*xiirfy^

(we multiply num'. and den', by 10, to
make den^ 1000, since the quotient is
to contain three decimal places)

= ^if^ X TuW=W*=8-271.

Ex. LIX.

b ^cti^
^ ^^'^'^ ^^*^^ ^^ decimals, and verify each result

(1) 1-9 by -3, by -08, and by 800.

(2) 4-937 by 159, by 1-59, and by 1690,

(3) 329744 by 58, by 0053, and by 6800.
97. (7ertom VuJ^a/r Frcustiom can be eafprested aeetiriOels/

Rule. Re^ce the fraction to its lowast tenns; then
place a dot after the numerator and affix cyphers for deci-
mals

;
divide by the denomui tor, as m division of decimals,

and the quotient will be the decnnal required.
"^

Ex. 1. Convert f, ^, :j^, each mto a dechnal.

^)i!?? .
^?^o.<)fd€c». places in quotlent=no. ofdec». places

75 m dividend-no. ofdec^. places in divisor=2-0=3.
-A=*-^10=•75^10=•075; T!TF=f+100=-75-*-100=-0075.

'

Ex.2. Reduce ^ to a dedmaL

16 ) 60000 ( -3125
or thus, 16

20
16

40
82_
80
80

600
1-2500

'3126

ig
= -8126
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Ex. 8. Coaym^fh- •^9^^^?^^^^^^^"f^^

640] 8

6000
•625000

•oi%m

•75of?of^='75.of!|of^

=-7C^x = 6-75.

•007^11)5

... 6y|;j +-75 of| of7i=.50078125
-<- 6-75. x=. 117578125.

Keduce to decimals,

Sx-LX.

(1)

(4)

(5)

A;8H;il^;ti;7i^.

iofH;8iof2f;3iot4iom.

«R To convert a Tulgar fraction Into a decimal, wehave

in fact atorldSsLrt^e fraction to its lowest tenn8,fmd

Xk^Wl^ to t& nw., 4» divide 10, or&ome mnlt^le

^fnxJ^?J\iar\nvtQTS bv the den'.; now 10=2x5, and

Sfdre when the frVJtion is in its low^t terms, U tnei^hM^M of the fetors/ and 5^r o^e

^W them or ^f powers of 2 and 5, or one of them, then tne

mvk^' of^rS. by the detf. will never termmate.

dSis of^thfe^ kitid are called indeterminate decimals,

r.2i4 thty a?e atea caUed OmouLATiNa. Repeating, or Be-

^WKG DECiMAL8,-&<m^the fact that when^ decm^do^
not termi^ate^the sapue figuresmu3t <»we round agwHj.or

5^ur^^tedVfo?mce we always.afflx a cypher to

the dividend, whenever a»T fijrmer reminder recurs, the

quotient will aWb recur.

00 Pimss, CracnLATiNG Dbcimai.» are those which re-

e^'fJt^L^^g:^^^ -333.., -2727.., are pure

carculatK. dec»». ^. , ^ *

Mixed CracuLATmo Dbcimals are those which do not

b«an to recur, till after a certain number of figwes: tHus,

•128888. ., -0113636. ., are mixed circulate, ^ec^- ^„„^^^
i^he elrWlating part is called the PEMODor i^pi^BND^^

Pure and mix^ circulating decimals are g^neraUy written
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down onlv to the end of the firet period, a dot being placed
over the flrst aild last figures of that penod.
Thus -8 represents tiie pure circulati. dec*. -838.

.

'86 .;.. , -8686..

•639 -689689..

•188 mixed -1888..

•01136 ;...... 0118686.

.

100. Pure GtreuloMnq D^oimiif% ma/jf he donfffitied into ihiir
eqaivcAent Vulgar Jfh'oetuma by thsfoUomng Rule.

Rule. Make the period or repetend the numerator ofthe
fraction, and for the aenom]J!iat(Mi* put down as many mnee as
there are flgiires in the period or repetend.
This fraction, reduced to its lowest terms, will be the frac-

tion required in its simplest form.

Ex». Reduce the following pure ciiculaf. detf«., % •^7,

•857142, to their respective equivalent vulgar factions.

BytheRule,-8 = |=.|; -^7 =1 = 1.

.fiK7146 - 85714gr_ 142857x6
, 6

'^^^^^ - 999999 "148857 x 7 "" T
101. MiiBedCir(n^(UingI)eemal8imybeeon

equivalent Vulgar Fractions by the foUowing Bute.

Rtrts. Subtract the figureis which do not circulate l^nt|
the figures ti^en to the end of the firsi period^ as if both
w«re whole numbers.
Make th3 result the num'.; and write down as raAXLyninsB

as there are figures in the circulating part, followed by as
many zeros m there are fi^urei^ ui the non-circulating p^rt,

for the denominator.

Ex*. Reduce the foVlolrfaig mixed circulate* dec**., '14,

•0138, '2418, to their respective equivalent vulgar dttctiionfl;

15 *!, T> 1 iA 14-1 13 ^,oQ 1^8-18 125
BytheRule,14 =~^ = ^;;0188=-^g^ = g^

~72' 99i90 ~9990~4»9ar
102. In the Addition and Subtraction of circulating ded-

mala, where the result is only required to be true to s cer-

tain number of decimal places, it will be sufficient to cany
on the circulating part to two or three decimal pliaces more
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retained be Increafled by 1 if the succeeding figure be 5, or

greater than 6. la the Multiplication and Division, how-

ever, of circulating decimals, it is always prei'erable to re-

duce the circulating decimals to Vulgar Fractions, and hav-

ing found the product or quotient as a Vulgar Fraction, then,

if necessary, to reduce the result to a decimal.

Ex. LXI.
2 1 fl 7 11

Reduce to circulating decimals: (1) 3 ' 9 » 7 ' 12 ' 16'

(2) 6A; 7^; 100-/4; 2if (3) U/W; 23t^H.

Reduce to thehr equivalent vul^r fractions: (4) -2; 06;

•i8; -156 ; 027627 ; 285714 (5) -666 ; -743; •20285; 19'305;

2002916. (6) 618153i53; 15-692307692307.

Find the value conect to six places of dec'' of (7) 4*84-

16-45-4-75'736i (8) 3'28+ 26-796+ 7'418 (9) 3-8564-2-0387.

(10) 52-86-8-37235.

Find tiie value of (11) 7-6 x 5-8 ;
-851 x -736 ; ISx^x-i

(12) 6-7-1-2-6; •2627-I-1-926; -871 -*-5; 420468-*- 1-36.

REDUCTION OF DECIMALS.
103. To reduce a decimal of any denomination to its proper

Doiue
'

'

Rule. Multiply the given decimal by the number of units

of the next lower denomination which make one of the given

denomination, and pomt off for decimals as many figures in

the product, beginning from the right hand, as there are fig-

ures in the given decimal
The figures on the left of the decimal point will represent

the whole numbers in the nest denomination.

Proceed in the same way with the decimal part for that

denomination, and so on.

Ex.1. Find the value of -4625 of £1.

By the Rule,

£, By fractions,

•4625

20^

9-25003.

12

80000(7.

^•^25 = (16666 "^^> = (iow>-*
« /25xl2

-^9i¥iTS.=9«. +(^-^ y.
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^atti. If the quantity, the value of whose dedmftl part k

to be found, be a compound quantity, it must be reduced to
ens denomination before the rule is applied.

Ex. 2, Find the value of 7405 of 15 ml, 5 ftir., 81 po.

15 ml, 5 ftur., 81 po=: 6^1
7-405

25155
20124
^217
87254'565 po.

2-775
•2775

80625 yd*.
86

3160
1575

1-8900 in.

Ex. 8. Find the value of -5416 of 4J cwt
1st method.

po. J&B. iB.

.•.valr=87S54 3 1-89
mi. fUr.po. yds. lo.

or = 116 8 14 8 1*89

t^rta lbs.

4^ = 450 •541666

450

27083300
2160664

2d. method.

cwt

248-749700 lbs. =/"^ x ?\;wt =/'— x ? x 100W
16 \9000 2r V24 2 ^^/^°^

11 996200 oz. =248 lbs., 12 oa.

.•.valiie=243 lbs., 12 oz. neaxly. Ilie 2nd me*ho4 |a the bet^
ter one in most cases.

EX.LXII, '

Find the value of,

(I) •75of$l. (2)

(4) -625 of 1 cwt (5)

(7) •46875of£2. 10«.

(9) 8175 qfl lb. Troy.

(II) 10-04of2iro.

•876of|5. (3) •62Sof|l.

•875 of a ml (6) •175ofatOQ.

(8) •0825of7«. 6d
(10) 4-65of4iac.

(12) 2-66 of 105. llidL

«|

^8) 5-00876 pf8 wks. 4 dys. (14) 16604 days.
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(ill) ^-08^)?Sibils. W 80085 of^U
(17) 7-634 0^1 ac, 8 to,, 5 po. v

(18) 50a5ofl61H, loz.,6gre.Tfoy.
.

(19) -8 of $2. (20) -64 of 16^. 6d. (21) '243 of a ton.

(22) 6-83 of £5. (33) 2'38i of2^ lb§. Ty. <24) 6'2 of a^. yd.

(25) 18 72 of an ac. (26) ^
2063 of 1000 guineas.

(27) f'634375+ '025of25».+316of30«.

(28) -eofanac + 'eSSofaro.—Ti\l>o.

(29) 6-714285 of 1«. 9ef.- 0833 of£7. 4a. 4- -261190476 of 6«, 8<?.

104. T(; reduce a number orfraction of one or more demmi-

naMons to the tkmw^ of another denomination cf the same

kind.

Rule. Reduce the given number or fraction to a fraction

of the proposed denomination ; and then reduce thia fraction

to its equivalent decimal.

Ex: 1 . Heduce ^ of£1 to the dedmal of a guinc».

f of £1 ^ ^a.== 88. 1 guin*.i= 2U, .*. Inaction req*.= iff. ^
J7^^ a-*-21« '38096238. . ., .*. dec». req*.=: •880952.

Ex. 2. What decimal ofil2 is 11* W-t
lis. 9K= 567g. ; £2 =:= 1920^.

.-. fracf. req*.=iW5=ia '''^^'' req*.=189*<)4fc-gll^62|

or thus,

4^ 800 W6 first reduce |<i to the dec^. of Id., by div8.

12 9-75 3^- ^y % which :^ 75^, next 9*75<1 tothe dec».
^^^U^ df i«., by div8. by 12, wiiich^= •8125«., then

m%mm: liea25»:^to the dec*, ofm by div8. by 40,

"^953125 which =: £-2958125.

Ex. LXIII. ,

Reduce,

(1) 1 qt., 5 lbs. to the dec^/ of a ewt

(2) $2.50 to the dec^ of $10. .

(3) Shi-s, 80' to the dec*: Of a day.

(4) 3 ro., 11 per. to the dec^ of art acre.

(5) eKtothedecK ofaBhilling.

(6) 3iin. tothedec^. of^furluiigTi.

(7) 2 02., 13 dwt. to the decl of a lb.

(8) 41ba.,2sc. tothedec*. of&iioz.
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'^

ton.

yd.

ami-
WLTM

stion

stlon

Ff.

div8.

dec*,

then
y40,
3125.

^y %
«<9t.

a, 78 in. to tiie dec^. of a sq. yd.

(IC^ 1 lb. Tr6y to the ded. of a lb. Avoir.

(11) lO^-Odtothededoffil

ft 17a 7(f. to laie dec^ of i?l.

,Jj % wks^ 6i dys. to the dec*, of4 dy»., 8 hrs. ^

(U) »lbB.,Uo2ktothedec». oflSlbs.

. Ex. Lxrv.
MKKJEIJJVNEOUS EXAMPIiEd.

PAPEB I.

(1) Define a unit ; a number. Into what classes are nmn*

bers divided? Explam the diflfefence between them. Define

Notation and Numeration.

(av Write down in words the foUowhig numbers

:

^
70340; 12(5004331; 5607605213403;

liid WpresB by numbers eight hundred and teu thousand

four hundred and onci sixty-four billiona two nalhons Six

hundred and forty-six thousand and two.

(3) (1) Add together one million eighteen thousand two

hundred and sixty-nine; twenty thousand nme hundred and

«eventY-nine ; one hundred millions on6 thousand and htty

:

iftv-f<Htt billioBS three thousand ; fortif hund^d millions and

Sfei Itte hUHdred and ninety-nine thousand nfaie hundred

andmnety. (2) Subtract 300725 from 400001.

Explain clearly why you carry 1 when you borrow la

(4) (1) Multiply 268936785 by 5689, and verifyby division.

(2) Divide 27027027027 by 6974, and verify by mulUphca-

tion.

(5) T)ie product is 99626417315464, the multipUer 72568

;

what is the multiplicand?

« (6) In 12 mi., 2 fur., 6 per., how many inches?

Shdw that your result is correct

PAPER II.

(1) When is a number said to be a mvUiple of smotlier

number? What is a common rnvXtiplet What is the Um
common rmltiple ot two or more numbers ? Fmd l. o. m. of

27.86=42.48.

(2) Explahi the meaning of the signs, +,-, ==. When
can questions in AddUion be performed by Mmtpimhon.
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J^\ iA ^^ ^ required to be exactly filled by any one oftoe following me^ures: 1 pint, 2 pints, 3 pints. 5 pints 6P^> %l "T^ »
u^? ^^ ^'"^"^st ^k for toe purpose *

i.ii^«ri^?^®J^^^ ^^ a wa^on is 8 feet round, and toe
hind-wheel fourteen

; how many feet wiU toe wagon travelover before each wheel shall have made a nunlber of rom-
plete turns ? How often will tois happen in 1000 feet ?

ni ^^- ?.^®°?*^ ^^^ ^^»* of btiilding toe undernamed

^?{it^QS2S3r'
were as follows

: The llideau Canal, 126imdes, $4380000
J
the St Lawrence Canal, 40i miles, $8550-

000; toe Ottawa Canal, 10^ miles, $1500000; theChamblyand St Ours Lock, Hi miles, $550000; toe Welland Can^and leeder, 60i miles, $7000000; toe Burlington and Det-
jairdms Bridge cost $560000. Find (1) the total length oftoe above canab, (2) their total cost, and (3) toe avera^ cost

^Tm^n'fi'"''^'''^'"^
the Burlington and beslardins feidge.

^;i^, ^''^ * "^}^^ fraction? Distinguish between a
Si^L?''^ ^?^'"^?^ fraction? Give an efample of toe dif-
ferent kmds of vulgar fractions ?

i' mo uu

PAPER m.
(1) Simplify (1) 2i (i + f) + f (J -.

I).

(2)2i{(i + |) + |(j_|)}.

i.-'^l,
^ 'S^'^Ji^y^ o^^'* i of a steam-vessel, sells * ofhifl^sh^e for $15000; What istoeremammgpartof^sh^e

(3) Simplify (l)^(8i-2i)~i(|~,V)

(2)~{(8i-2i)-i(|--^)}..

(4) A clerk copied 55 of £5 mstead of 5*6 of £5 whatwas toe amount of the error ?
' ^

(5) It takes 87 yds. of carpet, ] 25 yd. wide, to cover aroom, how many more yds. will it take, if the widto be -75
JrU. I

(6) A gave ;5 of an orange to 5; 3 of what remamed
to C/; now much of the orange had A left for himself?

PAPEP. IV.

* ^^ K ^^^^^ ^°^y" ^ly^^
flock to A, i of the remainder

----- ^yzz^ iti. iwci, vj V. iiv/>v iiiiiiij nau iie at iirst, suppos-.mg C got 32? '11
(2) Add together 13^, 56J, and 14# by vulgar and deci

mal fractions, and shew toat toe results coincide.
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(8) The product of two decimals is 033372 ; one of them
is 2'7 ; find the other.

(4) Add together £27. 6«. 9^., $17.22, X19. 6«. 8<?.,

$198.05, £3. 12». Id. The answer to be in dec^ currency.

(5) At a football match there were -875 as many on one
fide as on the other, and the players on both siaes were
^qual in number to -625 of the lookera on: if there were 21

on the smaller side, how many were playing on the other

side, and how many were looking on?

(6) If in a cricket match one side scores "014 of If of -I

of It of 4-5 of
f + i

of 71f of the score made by the other
f-i

side ; which side wins ?

PAPER V.

^ (1) C owjs B -6 of what B owes A^ B ^es C75«. to put
the accounts between them aU straight What is 5's debt
ti^?

(2) Out of a ba^ of silver, I take 50«. more than '5 of
the whole sum which it contained; then 3C«. more thar '2

of what then remained ; and then 20s. more than '25 of
what then remained ; after this 10«. remained. What did
the bag contain at first?

(3) A bath, containing 286 cub. yds. has two inlets A
and B, which respectively supply 26 cub. yds. in 3^ hrs., and
12^^ cub. yds. in 2^ hrs.; and also an outlet (7, which dis-

charges 11*375 cub. yds. in If hrs. ; if the bath be empty,
and A and G open for 12 hrs., and then B also open, in what
time will 75 of it be filled?

Make out the following bills

:

(4) 500 envelopes at 44 cents per 100, 3 boxes of elastic

bands at 33 cents per box, ^ a grosy of penholders at 19 cents
per doz., 2^ reams of foolscap at 21 cents per quire, 4 dozen
quill pens at 9 cents per doz., 13 note books at 27 cents each,
and 250 official envelopes at 48 cents per 100.

(5) A loin of lamb (7^ lbs.) at 10 cents per lb., a haunoh
of nmtton (19^ lbs.) at 8 cents per lb., a pork ham (18 lbs.) at

15 cents per lb., 5^ lbs. of suet at 10 cents per lb., and 9
chops at 4 cents each.

(0) 17 yds. calico at 19 cents pfe* yd., 251 yds. at 55 cents
]ier yd.,34i yds. of flannel at 00 cents" per yd., 14 pairs of
Btocknigs at 38 cents a pan*, and 6 pairs of gloves at $12
per doz.
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SECTION V.

-'—•-

R^TIO Am) PROPORflOir.
,105. Numbers are divtded into two classes, Abstract
aad >Ck>KciiBTB. One, et the nuinber* on*y when the unit
does not refer to any particular object, is an abstract number.
C^6^ in the expression one poundt when the unit refers to a
particular object, viz. "a pound," is a concrete number.

106. We may ascertain the relation which one dbstradt
number bears to another abstract number, or one concrete
Mumber to anotbef colncrete number of th^ smne Mnd^hy
expocesstng the first number as a fraction of the second ; thus
the relations which 13 bears to 3, and 3 to 12 are expressed by

xt- A. .. -^3 4 . 3 1
the fi-actions Y ^^

i*
*^^ 13^^ 4» ^^ tJieTRlations ivhich

1^ beaiB to 8(1, or liAd, to 8d!.,.and M. to.l2«., or Zd. to

^ . . _ 1 44 4ft Q t
\AAd, are expressed by the fractions-~ or ?» and ttt 4^-

o 1 144 48
107: The relation of on« numbei" to another in respect

Ofth^liitude is called Ratio. The Ratio of one number to
attother may ' 3 expressied by the fraction which the first is
orthe secona.

108. The Ratio of one number to another is often de-
noted by placing a colon between them. Thus the ratios of
12 to 8 and 8 to 12 are denoted by 12 : 3 and 3 : 13. Hence

U foBows tJiat 12 : 8= ^, and 8 : 12 = ^.

109. The two numbers which form a Ratio are called its
Unrn; the foirmer term is called the antecedent, the latter
the CONSEQUENT. Sincc 3d. reduced to the fraction of 13&

g
^144' ^*^ ^^^^ ^** when we have two concrete numbers

of the flani© kind, but of different denominationa. we mnst. in
order to find their ratio, reduce them to one and the same
ddiiominatiOB> and may then treat them as abstract numbers
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110. Wkec two Ration Br&«qual, in other words, when

they c^ be expressed by the, same fracUon, ilj^ey are awd to

form a Proportion, and the four numbers are oalled Pro-

portionals. Thus the ratio of 8 to 9 is equal to that of 24

to 27, for 8 : 9 =|, andH : 37 = |^ -|. The Ratipa bemg

equal, Proportion exists amai^ th6 luzmliers 8, 9, iS^ 27;

and those iiuijiifbers are Proportionals.

111. The existence of PBe|M;>rtton;betWP«i ^^' Vm^^^
8, 9, 24, 27 is denoted thus, 8 : 9 = 24 : 27, or 8 : 9 ::M - 27,

Which is usually read thus, 8 is to 9 as 24 is to 27.

112. In any Proportion, as 8 r 9 :: 24 : 27, ths product of

tM 1st arhdi, 4th, i e. tJie extreme term^ thejmodtictiOf tl^2ind

and 3rd, i. e. the mean terms; '
'

| = g; .•.|x»x?7 = |x9x97,9r8x27= 24x9.

113. Iff&wr nwmibers be proporUonala when taken in Oi ic&^

tain ordery they will also be proportionals when tajfcen in me
eontra/ry order. For instance, 8, 9, 24, 27 are proportioiials

;

8 24 , 8 , 24 9 27 _ 27 9

.-.27: 24:: 9: 8.

114. If any three terms of a proportion be gpen^^ ve-

pmimngterynmaya^ioa^sbef^

yor since in any Pr<^)ortion

1st term.K 4th term =j 2iidterm.>< 3rd term

;

/. Ist term=

8rdterim =

2nd X '3rd Jstx4th

4th

1st X 4th
2nd

,2nd term r:—'^^,

. ^ ^ 2nd X 3rd
, 4ta term = ->—

^; •

,

•

Ex. 1. Find the 4th term in the proportion 2, 8, 18. - »

3 X 18
3 : 8 :: 18 : 4.11i term ; .*. 4«i term =—^= 37.

^x. 2. Find the 2nd term in the proportion 8, 32, and 24

8 : 2nd term :: 82 : 24 ; .*. 2nd terms
Q^OA

m =«.
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Ex. LXV.
Find the 4th term in each of the following proportions i

(1) 4:9::12: (2) 82:9::34:

(3) 4:6::10: (4) i:i::i:
(5) -05: -8:: -79: (6) 3: 10:: 45:

Find jthe 2nd term in each of the proportions

:

(7) ^: ::i^:if. (8) 1-2: ::l-3:-39.

Find the 1st term in each of the proportions

:

(9) i^iii-h'h (10) : 4-22 :: 17-6 :23t.

RULE OF THREE.
115. The RuiiB op 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, it is a Rule by which,
wl\en three terms of a proportion are given, we can deter-

mine the fourth.

116. Rule. Find out of the three quantities which are
given, that which is of the same kind as the fourth or re-

quired quantity; or that which is distinguished from the
other terms by the nature of the question : place this quan-
tity as the third term of the proportion.

Now consider whether, from the nature of the question,

the fourth term will be greater or less than the tiiird; if

greater, then put the larger of the other two quantities in
the second term, and the smaller in the first tenn ; but if

less, put the larger in the first term and the smaller in the
second term.
Take care to reduce the first and second terms to one and

the same denomination, and also to reduce the third so thafc

it may be wholly in one denomination ; remembering, how-
ever^ that if the quantities involved be all of the same kind
it is unnecessary to reduce all the three terms to the same
denomination, but only the first and second terms to one
and the same denomination, and the third to a single de-

nomination, which will not necessarily be the same as the
former. When the terms have been properly reduced, mul-
tiply the second and third together, and divide by the first

.

treating all three as abstract number*^ The Quotieht will be
the answer to the question, in the denomination to which
the third term was reduced.
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If 19 bushels of potatoes cost $15.20, how many bushels
can be bought for |83.20 ? Smce 19 bus. is of the same kind
as the req*. term, viz., bus., we make 19 bus. the 8'*. tenn

;

since $83.20 can buy more bus. than $15.20, we make $8^38
the 2'»«^. term, and $15.20 the l'*. term

:

$ c. $ c. bne.
15.20 : 83.20.: 19 : no. of bus. req*.

or 1520 cts. : 8320 cts. :: 19 bus. : no. of bus. req*.

/.no. of bus. req*. = 8320x19

1520
= 104.

^ Ex. 2. A gentleman hired a servant for the year 1865 for
£32. 13«. 11^?., the man left his service on the evening of the
last day of June: what amount of wages ought to be paid
tohhn?
From Jan. 1 to June 30, both included, there are (314-38

H- 31 + 30 + 81 -f- 30) days = 181 days;
We place £32. 13«. llid., the given quantity of the req*.

kind, in the 3'*. term ; wages for 181 days will be less than
wages for 365 davs, .*. place 181 days in the 2»*. term, and
865 days in the 1**. term.

days. days. £ s. d.
.*. 365 : 181 :: 32 13 Hi : req*. am*, of wages,

or 365 days : 181 days::31390g. .: mq,

A I *. 31390x181 „^^ . ^'^
,'. req*. am*, of wages = — g.= £16. 48. ^d,

Ex. 3. A bankrupt can pay 9s. 0^. in the £, and his
assets amount to £1069. Bs. Q^d. ; find the amount of his
debts.

For every asset of 9flL O^d. he o^ves £1, .*. place £1 in thf
3rd term.

9s. 0^. : £1069. 3s. 6H :: £1 : am*, of debts in £'s,

or 217 half-pence : 513205 half-pence :: £1 : am*, ofdebts in £'s,

.-. am*, of debts in £'s = ^^^^ = 2365.

Ex. 4. If -0625 of 1 lb. cost '4588. ; what will '075 of a ton
cost?

'

lb. ton. 8.

•0625 r 075 :: '458 ; req*. price ^n shillmgs,
lb. lbs. 8.

or -0625 • "075 x 20 x 112 :: '458 : req*. price in shilHngs;
•458 X (nb X 20 X 112 nan hh 1 c%AQ^

:. price » ;^^ 8.=- £61. lis. l-248d
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Jlx. 5. A owned ?jVtbs of a eWp^ and sold -^oi^oS hifl

[. t

sluire for ^Sl^i^ ; wh»t ww the value of
;^

of fths oC the vpsr

-A- of f of tV : ^ ^^ * '• ^^^^^ •
^®^**' "^^^^ ^ ^'®' •

... req*. value in £»s =^3-^ X-23^j—

m

Jfote jT. There are certain examples in which, at fiist

f^fliht more than three terms appear to be given, but they,jn

certain cases, come under this Rule, as in the following m-

Qtances.

Ex. 6. If the carriage of 5 cwt, 7 lbs., for 84 miles cost

£S. 18a. 4^., what will it cost to have 21 cwt,.l qr., 14 lbs.

carried the Ban le distance? ., ^ .u ^-^^^^s^
84 miles may be left out of consideration, the distancem

both cases being the same.

.-. 5 cwt, 7 lbs. : 21 cwt, 1 qr., 141bs. :: £3. 18«. Ad. : req*. cost;

whence, req*. cost= £16. 10«. W>- n-

Ex. 7. If 13 men can reap a field in 4 days, in what Um«

can the fjuaae work be performed by 32 men I

82 men require less than 4 days to perform the worK;

/. 82 : 12 :: 4 days : req*. time in days

;

... req*. time =^^ days = 1* days.

Note 2. Examples such as tlie following are easily worked

by Rule of Three.

Ex. 8. A gentlemen after paying an income-tax of 7d in

tiie £, has £248. 10s. U. ; what waa his gross annual mcome?

After payiiig inc». tax on £1, he had £ i less 7(?, or 19s. 5(?.

... 19«i M. : £248. 10s. 8d!. :: £1. : req*. income

;

, whence, req*^. income = £256.

Ex. 9. A hare, pursued by a greyhound, was 130 yards

befori him^t starting; whUst the hare ran 5 yards the dog

^l^^,\im far had the hare gone when she was caught

^^s^^m%^^ on every 6 yds. whichmi^
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a^d^^t^:^^ '^^'^^ ^-^ ^^ ^« "^ust run

.-. 2 yds.
:
130 yds. ;: 6 yds. : no. of yds. the hare must run

;

.'. no. of yds. req^ = Mil? ^ 335

Ex. LXVI.

AL^ame^^^^^^^^^^^
^"^'^^ ^^^' ^^^' ^^^* ^i" 24 bushels

buiiycost^'^'^' "' "'^ '''} ^1-1^> ^^w ^^ch wm 33

bul^SoVs. co^^f'
'''^'' '''^ ""''' ^3^' how much wm 4

(4) When oats are selling at 55 cents a biwhpi. ^.^wmany bushels can be bought for $21 25? '

^^"^

(5) The price of a bushel of pease bemff 84 rpnfq- >,r%wmany bushels can be bought for ^17 20 ?
^

' ^
o/a\ e^si fn or'"'

°' ' ^^^^^ ^^^^«^' ^^^^^g 21 lbs., 4

$46136?'''^
'^''''^ ^"^'^'^ ^* ^^ ''^- P^^ '^-^ be bought for

wli'aUut^WvfdeSdTleT^^ ^^^ ^'^ ^''""''"^'^

00^^^^ ^.^"^ ^^ ^^^ ^^st $393.75 • what will 20 mi 6 fur22 yds. of the same kind of road cost? ' ^'

(11) What weight of sugar maybe bouffht for ^44q2»when the cost of 6 cwt, 2 q?s. is $133.12 ^ ^ '

ftqi^?l Tk® ?^^^ ^^ ^ b^"«® '^t^d at $183.75 amount to

fmoini to^l^ffifir/Tlr ^^"«« ^^^b« same Xge
h^iS^

$286.66i; find the rateable value of the 2nd

ertfto *wT w??f' ^fbtsfmount to $10000, and his prop-erty to $3875, what will each of his creditors lose in the $?
(14) A shin was nroviainTio/i fx« « ^-^ x- o>« ^ ^

months; how much longer would Uie'^YisSi^ 'tf acrew of only 60 men werl taJ^ on board?
'

(15) A merchant exchanged 1134 yds. of velvet for S81g
8

,1
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yds. of sUk at 35. 4^. a yd. ; find the 7alue of the velvet a

yd.?
• (16) "What are the effects of a bankrupt worth, whose

debts amount to £3057. 12«., and who can pay 17«. Gd. in

the£?
. . ^

^

(17) A man on the average walks over 10 ft., 8 in. in 4

Bteps, what number of steps will he take between two places,

a distance of 1 mi., 1280 yds. apart?

(18) If 31 ac, 3 ro., 9 po., 31 yds. of ground cost £3035

12s. 4i^., what will be the price of 49 ac, 3 ro., 38 po., 2i

yds. of ground of the same quality ?

(19) A bankrupt pays 59 cts. in the $ ; what will be lost

on a debt of $13675.

(20) How many minutes must a boy, who runs 6 mi. an

hour, start before anotlier boy, who runs 7i mi. an hour, hi

order that they may be together at the end of 10 mi. r

(21) Two boats start in a race, and one of them gams 5 ft.

upon the other in every 55 yds.; how much will it have

gained at the end of half a mile ?

(22) How many pairs of mits at 45 cts. a pair should be

exchanged for 38 dozen pabs of stockings at 55ctfl. a pau"?

(23) How many men would perform in 168 days a piece

of work, which 108 men can do in 3|6 days?

(24) If an incorporated village be rated at $12571.87^ and

a rate be granted of $419.06i ; how much is the rate m tiie

$? How much will be paid by a house rated at $1734.d7i.

(25) A gentleman's income in 1863 was $2500, out of

which he saved $994.371 ; find his average daily expenditure.

(26) If 100 men can finish a piece of work m 27 days,

how many men will finish it in 20 days ?

(27) A special train on the Grand Tvunk Railway, which

travels at the uniforn\rate of 44. ft. in a second, leaves Belle-

Tille for Toronto, a distance of 109 miles, at 8 o clock A. m. ;

at what time will the train reach Toronto.

(28) A bankrupt owes to one creditor a certain sum, to
__ii. -J? i *!,£,«-, ^ioRA +rk oonli nf fhrpp nthfira »816: hlS

property is worth $1718.75, and he can pay 22cte. m the f.

How much will the first creditor lose?

(29) If, when wheat is 42s. a qr. (8 bus.), the 4 lb. loaf
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f

work^ wltvr''*
^'"'^ "1"^^* ^^ "'^^ '^« Pe^^orni the samework, which 5 men and J boys can perform in 15 davs it

wo?f ^'rboysT
' "''^ ^-^ Perform%he same amoSt'of

o^XrHlt. P^^P^^^i^-^l tollb.,10oz.,10dwtB.; 1

(33) How much might a person liave spent in Jan., 1864

120^50r '"^
'''^'

'^^'' ^'^' ^^"^ ^"' ^^' ^^ in^me 01

lial^87^ ^r'?ff'v''?''i^''^^"^-
""^ \n?0"^e-tax of 6d in the £,nas i,»77. 10s. left, find his original income.

thfmtP^I?7iM";f ^°o^^";^^^^"^^ P^y« £29. 3s. 4cf. tax atme rate of 7d m the £; (2) the income from which afterpaying tax at the same rate, the remainder is £932.

i>/-?n^ ,A P^^'^^n^f ^^^^^ at £3- 17«. lOM per oz. is worth

Wdg^litlt'li^e^^. ll^^
^^^^^ ^^ ^ P-^ ^' «il- o^ equa^

take the rest of the men to finish the work ?
^

ir.in!Io .^ P^f"1 ^^^^^ PSy'°« *^^ the 1st half of a year an

n tr i nn ?•
^•''*- '''% ^' r^^ ^^' ^^^« 2^^^ ^^^If «^e delicts

on whiiL pardT'^"'
^'^^^ ^'^'

'
^^"^'^^"^ *^^ ^ *«^^«

off of a ta.f ^ '^'** ""'"^ ^^^^^ ''°'' ^^'•' "^^^^ "^^^ ^^ *^® P^c®

(39) If if of a cwt. cost £7. 3s., what will -^ of a ton cost ?

(40) IfTb of f of 2^ of 40 lbs. of beef cost 1,V., howmany lbs. can be bought for £1. 6s. U. ?

(41) A clock marks the true time on Sunday mominff at

Z .\\ ^^^ ?^ Tuesday at noon it has gained 24 minutes

ti^Xn^^^^^^ ''^' ^^^^^ '' '""'^'^ ^'^^««k «" Sat:

.Jf^L£^ ^^^' ^^ sugar cost -0703125 of $4, what will '0625
cwt. of the same sugar cost?

(44) A certain piece of work can be done in 18 days by
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4 men, 7 women, or 9 boyfi ; how long wUl the same work

occupy 5 men, 4 women, and 2 boys?

(45) If after sellinj? ^tlis of an estate, I sell i of |
of the

remainder Ibrli of t of £t>00^, what is the value of ^rds ot

it?
.. '^' ^

. (46) What will be the value of a gold cup weighmg

2'683 lbs.; when 1 oz. of it is worth £40i) ?

m\ 4 me and 5 boys earn $32.12 in 7 days, and 3 men

and" 8 boys earn $28.98 in 9 days ; in what time will 12 men

and 12 boys earn $186.48 ?

(48) A can do a piece of work in 5 hours,^!? in 9 hours,

and G in 15 hours. How long will it take G to fimsh the

work, after A has worked at it for 40 minutes, and B for li

hours?
. . „ .„

(49) If a garrison of 1500 men have provisions for 13 mo.,

how long will their provisions last, if at the end of 2 mo.

thev be reinforced by 700 men ?

(50^ Two men start at 8.30 A. M., one from Toronto and

tbe other from Whitby, a distance of 30 miles, and they ap-

proach each other at the rates of 4i and 3 miles an hour;

at what time will they meet, and at what distance from a

place wliich is 2 miles nearer to Toronto than Whitby is?

(51) Two trains respectively 210 feet and 180 feet in length

are going in opposite directions, the first at the rate of 24

Sues per horn and the other at the rate of 27 miles per

hour ; find how long they will take to pass each other.

DOUBLE RULE OF THREE.

117 The Double Rule op Three is a shortp- motb'^4

of working out such questions as would requure two ox moie

applications of the Rule of Three. .

118 For the sake of convenience, we may divide eacn

Question in the Double Rule of Three into two parts, the

mwodtwnB.v(S the dsmand: the supposition bemg the part

whfch expren^e the concUtions of the question, and the de-

mand the part which mentions the thing demanded or sought
urnuu t"c

p^^ ^^ ^^ ^^^ ^o^^iorr*. of 15 cwt- for 17 miles cost

$ll?;Sat woadth;Sniage"Sf 2i cwt! for 16 miles costv;;

the words " if the carriage of 15 cwt. for 17 miles cost $21,

form thrsupposition ; and the words " what would the car-

riage of ^ cwt for 16 mUes cost?" form fee demand.

t
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!

Adopting this distinction we may givo the followlnff Rule
lor worliing out examples in the Double Rule of Three.

119. Rule. Take from the supposition that qiiantitv
Which corresponds to the quantity sou«cht in the demand •

and write it down as a third term. Then take one of the
other quantities in tlio supi)osition and the corresponding
quantity in the demand, and •onsider thorn with reference
to th ' third terra ouly (regarding each other quantity in the
supposition and its corresponding quantity in Uie demand
as bein^ equal to each other)

; when the two quantities are
so considered, if from the nature of the case, the fourth term
would be greater than the third, then, as in the Rule of
Ihrec, put the larger of the two quantities in the second
term and the smaller in the first term ; but if less, put the
smaller m the second term, and the larger in the first term

^
Again, take another of the quantities given in the suppo-

sition, and the correspondmg quantity in the demand ; and
retaining the same third term, proceed in the same way to
make one of those quantij^es a first term and the other a
second term.

If there be other quantities in the supposition and demand
proceed in like manner \\^th them. ^ *

In each of these statings reduce tl e first and second terms
to the same denomination. Let the common third term be
also reduced to a single denomination if it be not already in
that state. The terms may tnen be treated as abstract num-
bers.

Multiply all the first terms together for a final first term
and all the second terms together for a final second term*
and retain the former third term. In this final stating mul-
tiply tne second and third terms together and divide the>
product by the first The quotient will be the answer to the
question in the denomination to which the third term was
reduced.

Ex. 1. If 5 men earn £18. 15«. in 13 weeks, how much
will 16 men earn in 20 weeks?

By the Rule ^^ tugxi will earn more mon-
' ey than 5 men in a gken

men : IG men ) .. o^o -( rr, time ; in 20 wks. more mon-
12 wks. : 20 wks. f

- ^^^- ^^^'
ey will be earned than in 13
wks. bv P ni.T.P.Ti. "l/i /^"f .-wj^r*

.-. 5 X 12 : 16 X 20 :: 375s. : no. oFshillin^ req^.^
'^

"'^"*

.'. np. of shillmgs req'i.=
^xU 2000«.=:£100.
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8 horses

56 bus
IG horses

84 bus.

Ex. 2. If 10 horses eat 56 bus. of com in 32 days, in how
many days will 8 horses eat 84 bus. ?

A given no. of bus. will last

[. :: 32 days 8 horses more days than 16
) horses; 84 bus. will last a

16 X 84 X 32 given no. of horses more
.*.no.daysreq*^.=

—

^^^
—=9"- days than 56 bus.

Ex 3. If 15 pumps, working 8 hours a day, can raise

1260 tons of water in 7 days; liow many pumps, workmg
12 hours a day, will be requhed to raise VoOO tons of water

ill 14 days? ^
*

, ._,
Fewer pumps works. 12 hrs.

12hrs. : 8 hrs. ) a day are req<i. to raise a

1260 tons : 7560 tons
\

14days:7days )

.-. no. of pumpsreq^. ^^ ^^^-^.^ pumps are req*^. to

: 15 pu™P^ giceih weight of water in a
given no. of days than if

they worked 8 hrs. a day

;

8x7560x7x15_ = 30. raise 7500 tons than to raise

12 X 1260 X 14 12C-0 tons in a given no. of

days works, d given no. of hrs. each day
;
fewer pumps are

reqd works, for 14 days a given no of hrs. each day, to raise

r. given weight of water, than if tUey worked o for 7 days.

Ex 4 If 25 men can perform a piece of work in 16 days

working 12 hom's a day, in what time will 20 men perform

a similar piece of work 4 tunes as large, when they work

only 8 hours a day? ..,.-,« i . -ii ^

Call the 1st piece ofwork 1, then the 2nd piece will = 4.

^0 men : 25 men )
.•- no. of days xeq".

1:4 V:: 16 days. 25x4xl2 xlo _ ^^^
8 hrs. : 12 hrs. )

""
20 x 8

Ex 5 A contractor engages to make a road 5i mi. long

in 160 days; but after employing 135 men upon it ibr lOU

days he finds that only 3 mi., 700 yards are completed
;
how

many extra men must he employ in order to complete his

-^onti'act ?

5i mi.-3 mi, 700 yds.=9680 yds.-5980 yds.=3700 yds.

.'. no. of men req*^.

6980 yds. : 3700 yds. I .. 135 ^,„ ^3700 x 100 ><lg5^^g.^^^,,.

an Antra . lAAi^lava iVV VitiJ o
5980 X 60

:, 140 men must be employed, or 6 additional men.
-"- -"V



DOUBLE RULE OF THREE. m
Ex. LXVIL

<1) If 10 sacks of oats supply 13 horses for 4 weeks, how
long rtTill 15 sacks supply 9 horses?

(2) If 42 men finish a work in 36 days, how many will
finish twice as great a work in 27 days ?

(3) If 60 men in 36 days finish a work, in how many days
will 135 men finish four times as great a work ?

(4) If 104 tons carried 34 miles cost $87.36, what will 103
tons carried 122 miles cost?

(5) If a man with a capital of $100000 gain $2500 in 3
months, what sum will he gain with a capital of $1500000
in 7 months ?

('>) If 21 cwt. be carried 40 miles for $2.80, how far ought
7 cwt. tc be carried for $4.06 ?

(7) If 7 horses be kept 20 days for $70, ^what will it cost
to keep 45 horses for 9 days ?

(8) If 140 horses eat 500 bus. of oats m 16 days, how many
horses may be kept for 24 days on 1200 bus. of oats?

(')) If with a capital of $5000 a person gains by trade $250
in 16 months, in how many months will he ffain $625 with
a capital of $2000.

(10) If a regiment of 1878 soldiers consume 702 qrs. of
•wheat in 336 days, how many qrs. will an army of 22536
men consume in 112 days ?

( 1 1) If 6 horses can plough 17i acres m 4 days, how much
land can 24 horses plough in 2^ days ?

(12) If £240 be paid for bread for 49 persons for 30 mo.,
when wheat is 48s. a qr. ; how long will £234 find bread for
91 ])ersons, when wheat is £2. 168. a qr. ?

(13) If 100-8 lbs. of flour support 20 men for 3 days, how
many men will 46*305 cwt. support for 7*35 weeks ?

(14) If 26 men can reap a field of 85 ac. in 12 aavs, how
many men will reap another similar field one-half the size
of tlic 1st field in one-seventh part of the time

"

( ^n) 3 men can do a piece of work in 6 days, if they work
10 hours a day ; how long will it take 16 men to do twice
tiie amount of wori#when they are working at it 9 hours a
day ? ''f

(10) If the wages of 25 men amount to £76. 13.«, 44. fn
16 days, how many men must work 24 daj^s to receiye
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£103. IjOs.; the daily wages of each of the latter being one-

half that of each of those of the former ?

(17) If 6664 men, on half rations, consume 357 qrs. of
"wheat in 57 days, how many qrs. of wheat will 798 men, on
full rations, consume in 119 days?

(18) Ifthe 16 cts. loafweighs 8-35 lbs., when Wheat is $1.14
a bus., what '^'ight to be the price of wheat per bus., when
47-5 lbs. of bread cost $3.20.

(19) Ifwhen wheat is $14.40 a qr., the 12 cts. loaf weigh??

4 lbs., what should be the price of wheat per qr., when 2>i

lbs. of bread cost 37^ cts. ?

(20) If 4 men, each working 8 hrs. a day, take 11 days to

pave a road 220 yds. long, aiutSS ft. broad ; how many days
will 6 men, each working 12 hrs. a day, take to pave a road
175 yds. long, and 36 ft. broad ?

(21) If 10^ horses consume a stack of hay 20 ft. long, 11

ft., 3 in. broad, and 31 ft., 6 in. high, in 9 days, how long will

a stack 18 ft. long, 5 ft. broad, and 14 ft. high supply 80
horses ?

(22) If3 men can dig a ditch 105 yds. long, 4 ft. deep, and
5 ft. wide in 10 days, how long will it tiake 5 men to dig a
ditch 175 yds. long, 4^ ft deep, and G ft. wide.

(23) If the 8 cts. loaf weighs 1 lb., 11 oz., 12drs. when
wheat is $1.80 per bu., what ought the 12 cts. loaf to weigh
when wheat is $1.26 per bus. ?

(24) If 5 horses require as much corn as 8 ponies, and 15
qrs. last 12 ponies for 64 days, how many horses may be kept

48 days for £41. 5s. when com is 22s. a qr. ?

(25) A contractor agrees to execute a certain piece ofwork
in a certain time. He employs 55 nien who work 9 hrs.

daily. When fths of the time is expii-ed, he finds that only

^ths of the work is done. How many men must he employ
during the remaining part of the time, working 11 hrs. daily,

in order that he may fulfil his contract ^

(26) If 5 pumps, each having a length of stroke of 3 feet,

working 15 hours a day for 5 days, empty the water out of a

mine ; what must be the len.^th of stroke of each of 15 pumps
which, working 10 hours a day for 12 days, would emplv the

same mine, the strokes of the former set of pumps being per-

formed four tunes as fast as those of the latter ?
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PRACTICE.
120. An Aliquot part of a number is such a part as, when

taken a certain number of times, will exactly make up that
number.
Thus, 4 is an aliquot part of 12 ; 6«. of 18s.

TABLES OF ALIQUOT PARTS.,

Parts of a ciot. (100 lbs.)

50 lbs. or 2 qrs, — i cwt.

25 lbs. or 1 qr. = i "

20 lbs. = i "

10 lbs. = -h
"

5 lbs.
— .1- "— 20

Note. Theiparts of a $ the

same as of the cwt. (10() lbs).

Parts of a £1.

10s. = i£l.
6s. 8cf. = i '

'

5s. = i
'

4s. = i
'

8s. A.d. - i
'

2s. (id. = \
'

2s. = -h
*

Is. Sd. = iV
'

Is. Ad. = -h
'

Is. 3d = -h
'

Is.

PanIsofct cwt. (112 lbs.)

56 lbs. or 2 qrs. = i cwt.
28 lbs. or 1 qr. = i "

16 lbs. = i "

14 lbs. = i "
7 lbs. = -i^ "
4 lbs. = 1^- "

2 lbs.

2rtsc,

= -h
"

P fa shilling.

6d. = iofU
4d. = i "•
dd. = i "

2d. = i
"

lid. - i "
Id. = iV "

id. -IV "

id. = .V "

id. = 4^' "

JVoU. In working examples in Practice, the above tables

will often have to be varied; the knowledge, which the
scholar now has, will render him expert in taking such ali-

quot pai-ts as he may require in any particular example. •

121. Practice is a short method of finding the value of

'

any number of ..rticles by means of Aliquot Farts, when the

value of a unit of any denomination is given. Practice may
be divided into Simple and Compound.

SIMPLE PRACTICE.

122. In this case the given number is expressed in the

same denomination as the unit whose value is given ; as. for

instance, 27 bushels at $1.30 per bushel.
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The Rule for Simple Practice will be easily shewn by the
following examples.

Ex. 1. Find the vulne of 1296 things afc 16.?. 10Jd 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 . £. g.

10^. 06?. each = ^ of the above sum = 648 . 6
65. Od each = i the cost at IO5. each. . = 324 .

Is. 3d each = i the cost at 5.s. each . . . r= 81 .

Qg. 7ideach = ^ the cost at Is. 3d each = 40 . 10

d.

.*. by adding up the vertical columns,
cost at lOs. lOid each
The operation is usually written thus:

£. 8. d.

10s.= iof£l.^

5s.= iofl0s.*
ls.dd.= iof5s.
7id=iofls. 3d

£1093 . 10 .

1296 .

648
324
81

40 10

= cost at £1 each.

= cost at 10s. each.
= cost at 5.1 each.
= cost at Is. 3d each.
= cost at Tid each.

£1093. 10T() = CQstatl6s.lC-i^deach.

Note. ThjB student must use his own judgment in select-
ing the most convenient 'aliquot' parts; taking care that
the sum of those taken make up the given price of the unit.

Ex. 2. Fmd the value of 825 bushels of wheat at $1.30
per bus.

It 1 bus. cost $1, cost of 825 bus.= $825 at $1 each.

^825.00 = value at $1. each
165.00 = value at 20 eta. each.
82.50 — value at 10 cts. each.

20cts.= lof
10cts.= iof20cts.

Find the value of,

(1) 75 at $2.25.

(3) 910 at $1.75.

(5) 1075 at $3.25.

(7) 397 at £1. Is.

(9) lS34at$3.75.

(11) 973atl6s.8id

$1072.50 = value at $1.30 each.

Ex. LXVIII.

(2) 105 at $1.50,

(4) 876 at $2.20.

(0) 1278 ajl $1,871.

(8) 250 at £2. 8s.

(10) 2078 at £2. 7s. 6d

(12) 230 at £7. os. ll.}d.
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r •

5
•

(13) 9978 at £8. 13s. 8K (14) 15739 at £9. 17s. 9M.
(15) 27885 at $9.63^. (16) 37832 at $18.90.
(17) A l):iiikriipt whose debts amount to $250215 pays

29 cts. in the dollar ; what ai-e his effects worth ?

(18) A gentleman's gross income is $12815, his rates and
taxes amount to 25 cts. in the $, find his net income.

(19) What will be the loss on a debt of £4970, if a divi-
dend of 8s. \0\d. in the £ be paid ?

(20) What will be the total cost of 83i yds. of calico @
Hid fjeryd., of 57f yds. of flannel @ Is. lOd a yd., and of
118 yds. of ribbon @, 9fc?. a yd.

COMPOUND HRACTICE.
123. In this case the given number is not wholly expressed

in the same denomination as the unit whose value is given;
as for instance, 1 cwt. 2 qrs., 14 lbs. at $10.24 per cwt.
The Rule for Compound Practice will be easily shewn from

the following examples.

Ex. 1. Find the value of 60 cwt, 3 qrs., 6 lbs. of sugar @
$8.50 per cwt.
The method of working such an example is the following

:

The value of 1 cwt. of sugar being $8.50;
/. value of 60 cwt= ($8.50 x 60) = $510 00

2 qrs.= \ (value of 1 cwt^
• ' = i ($8.50)

1 qr.= I (value of 2 qrs.)

= i ($4.25)
5 1bs.= i(vklueoflqr.)

=:i($2.12i)

Therefore adding up the vertical columns,
value of 60 cwt. 3 fjrs., 5 lbs.

The operation is usually written thus:

$4.25

= $2.12i

= $0.42i

= $516.80

2 qrs. = i cwt

1 qr. =i of 2 qrs.

61bs.= iof Iqr.

$8.50
10

85.00

6

= value of 1 cwt

value of 10 cwt

510.00 = value of 60 cwt
4.25 — value of 2 qrs.

2.12^= value of 1 qr.

.42i=valueof5 1bs.

i

'>
O jviwn ft \\\a
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2 qr8.= icwt.

126

Ex. 2. Find the value of 319 cwt, 8 qrs., 16 lbs. at £2.

12«. M. per cwt.
£ g a *

2 12 . 6 = value of 1 cwt
10

sTlj = vame ot 10 cwt
4

105 0T~0 = value of 40 cwt
'

8

. = value of 320 cwt
12 . 6 = value of 1 cwt

"6 = value ot 319 cwt
8 r= value ot 2 qrs.

1^= value of 1 qr.

61= value of 14 lbs.

lli=valueof21bs.

subtracting

Iqr. =4of2qrs.
141bs.= ioflqr.
2 lbs.- \ of 14 lbs.

840
2

837 . 7

1 . 6
. 13
. 6

.

£839 : 14 . 4^ = value of 319 cwt,

3 qrs., 16 lbs.

Ex. LXIX.

Find the value of

(1^ 55 bus., 25 lbs. wheat @ $1.20 per bushel.

(2 16 cwt., 2 qrs., 20 lbs. of sugar @ 10 cts. per lb.

(3) 96 ac, 2 ro., 10 per. at $15.50 per ac.

(4) 2 lbs., 8 oz., 13 dwt at 7^. Id. per oz.

(5) 15 yds., 2 ft., 7 ia. at l^s. m. per yd.

(6) 23 sq. yds., 7 ft., 110 In. at £1. 7s. per sq. ft

(7) 11 inls., 3 fur., 55 yds. at $11000 per mile.

8) What is the value of 5 tubs f ,^;^\t'sr41 S^
them contaiiiiug 57i lbs., and each ot the lest .3^ lbs., rtt

$25 per cwt? .AA^f9
(9) What will 3460 ft. of timber cost at %o per 100 It. i

'

(10) What will 24650 bricks cost at $4 per 1000. ?

(11) What will 46590 ft. lumber cost at $10.25 per 1000 ft.?

Find the amount of each of the following bills:

(IS) 25if lbs. of beef at 12i ccs. a lb., 19 r^
1 «4. i 1 /-.fa

VUU'X Ul. XX Via.
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*. i 1 /-.fa

a lb., 85i IWs. of pork at 8i cts. a lb., 17i lbs. lamb at 6^ cte.

alb.

(14) 17f lbs. crushed sugar at 121 cts. a lb., 18| lbs. cheese
at 17i cts. a 1j.,'5,^ lbs. oftea at 75 cts a lb., lOf lbs. coffee

at 40 cts. a lb , 7| lbs. of honey at 25 cts. a lb.

Note 1. The scholar should bring the last three questions
in the form of a bill, to the master.

INTEREST.
124. Interest (Int.) is the sum of money paid for the

loan or use of some other sum of money, lent for a certain
time at a fixed rate

;
generally at so much for each $100 for

one year.

The money lent is called the Principal.
The int. of $100 for a year is called the Rate per Cent.

-^The principal+ the interest is called the Amount.
Interest is divided into Simple and Compound. When in-

terest is reckoned only on the principal or sum lent, it is

Simple Inteiiest
When the interest at the end of the first period, instead

of being paid by the borrower, is retained by him and added
as principal to the former principal, interest being calculated
on the new principal for the next period, and this interest
again, instead of being paid, is retained and added on to the
last principal for anew principal, and so on ; it is Compound
Interest.

SIMPLE INTEREST.
125. To find tlie intereai 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 2. The int. for any given number of years will be
found by multiplying the int. for 1 j 3ar, by the number of
years ; and the int. for any part of a year may be found fLom
the int. for 1 year, by Practice, or by the Rule of Three.

Note 3. If the interest has to be calculated from one given
day to another, as for instance from the 30th of Jan. to the
7th of Feb., the 30th of Jan. must be left out in the r^alcula-

tion, and the 7th of Feb. must be taken into account, for the

borrower will not have had the use of the money for one
day till the 31st of Jan.

Note 4. If the amount be required, the int. has first to be

rj
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found for the given time, and the principal has then to bo
added to it.

Ex. 1. Find the simple int of |250 for one year, at 9 per
cent, per annum.
By the Rule, or by the Rule of Three.

$250 $100 : $250 : : $9 : Int. req*.,

$22.50 T + d _ * S50x9 _
.-. Int.= $22.50

•*• ^^^ ^^^ •"" * 100 ~ $'-2.50.

Ex. 2. Find the amount of £1376. IJs. 3d at 4f per cent
from Apr. 6 to Aag. 30.

&. ' 8, d. £.> s. d.

1376 . 11 . 3 *1376 . 11 . 3
41 3

55t)6 .5.0 4)4129 . 13 . 9
1032. 8^* £1032T-8T5i

£6§-38 . 13 . 5i
20

«• 7-73 /. Int. for 1 yi-.= £65. 78. 8"8125(?.
12

d. 8-8125 since 5id.= 5-25cf

.

No. of days from Apr. 6 to Aug. 30=24+31 + 30+ SI +30= 146;
.-. 365 days : 146 days :: £65. -78. 8'8125d : int. req*.

or 5 : 2 :: £65. 78. 88125^ : int. req'J.

.*. intreqd.=f of £65. 7s. 8-8125d=£26. Ss. V125d.;
.'. Am*.= £1376. lis. 3d + £26. 8s. l-125d=£1402, 14s. 4-125d:
Mte. Since £1376. lis. 3d= £13765625, and 4| = 4-75,

we might have found the int. thus : int.=£('i?^^5^^-iii^)

= £65-38671875.

Ex. LXX.
Find the Simple Int. and also the Amt. of

(1) $217.25 for 1 year at 8 per cent, per ann".

(2> $217.25 for 2 yrs. at 8 per cent

(3) $527.37i for 3 yrs. at 7

(4) $93.50 for 2 yrs. at 6

(5) $75.75 for 2i yrs. at 7

(6) £62. 188. 9id for 8^ yrs. at 8
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(7) 11075.75 for 4i yrs. at 8 per cent, per ann".

(8) $C84 for 5 yrs., 8 mo. at 8

(9) £7500 from May 5 to Oct. 36, at 3i
(10) £4865. lis. M from Jan. 1 to Aug. 28, 1868, at 5| .

.

(11) In what time will $672 at 8 per cent. simp. int.
amount to $994.50?

(12) At what r^ate per cent., simp, int., will the int on
$816 amount to $340.80 in 5 yrs. ?

(13) What sum of money will amount to £138. 2s. 6d lu
15 mo. at 5 per cent, per ann""., simp, int ?

^
(14) If £1 = 10 florins = 100 cents = 1000 mills, find the

simp. int. on £578. 3 fl. 1 c. 2im. for 2ir yrs. at 2^ per cent.

(15) At what rate per cent., simp, int., will $2293.75
double itself in 25 yi-s.?

COMPOUND INTEREST.
126. To find the Compound Interest of a given mm^ff

money at a given rate per cent, for any number ofyea/rs.

Rule. At the end of each year add the interest of that
year, found by (Art 110), to the principal at the beginning
of it; this will be the pnncipal for the next year; proceed
in the same way as far as may be required by the question.
Add togetlier the interests so arising in the several years,
and the result will be the compound interest for the given
period.

Ex. 1. Find the Comp. Int and Am*, of
at 8 per cent per ann.

for 8 yrs.

$600

8_
$48.00

.-. $648
8

$51.84

.-. $699.84

8_
$55-9872

Int for 1st yr.

Prin' for 2nd yr.

Int. for 2nd yr.

Prm^ for 3rd yr.

Int. for 3rd yr.

/. Comp-i iutrr $55-9872 + $51.84 + $48 = $155-8273.
Am*. $600 + $155-8272 = $7558272.

Ex. 2. Find, working with decimals, the coiap. int and
wn*. of £690 for 2 yrs. at 4^ per cent per ann.

^



mmm

ii

t

180 ^ ABITHMETIO.]

£
690

;4^= 4-5

3450
2760

£31050 = Int for 1st yr.

£690

£721050 = Prin^ for 2nd yr.

4;5

360525

I

288420

£32-44725 = Int for 2ncl yr. . .

£72105
£753-49725 = Prin». for 3rd yr. or amount req*.

20
^

9-94500«.

12

ll-340d

4_

l'36g. .-. am*.= £753. 9s. l\\d. nearly, and
Int.= £753. 9s. Hid, nearly - £690 = £63. 9s. UK nearly.

Note 1. It is customary, if the comp*^. int. be required for

any number of entire yrs. and a part of a yr. (for instance
for 5| yrs.), to find the comp**. int. for the 6th yr., and then
take fths of the last int for the fths of the 6th yr.

Note. 2. If the int. be payable half-yearly, or quarterly, it

is clear that the comp*^. int. of a given sum for a given time
•will be greater as the length of each given period is less;

the simp. int. will not be affected by the length of each
period. ^

Ex. LXXI.

Find the Compound Int, and Am*, of

(1) $800 for 2 yrs. at 7 per cent, per annum.

(2) $742 for 3 yrs. at 8

(3) $560 for 5 yrs. at 10

(4) $308 for 1| jrrs. at 6 paid quarterly.

(5) $610 fur 2 yrs. at 8 paid half-yearlVo

(6) $1000 for 8 yrs. at 7 paid half-yearly.
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(7) Und the difference between the Amounts at simp.
and comp. int of (1) £880 for 2 yrs. at 3^ per cent (2)
LI 131. 5s. for tliree yrs. at 4 per cent.

PRESENT WORTH AND DISCOUNT.
127. A owes B $500, wliich is to be paid at tlie end of 9

months from th^ present time : it is clear that, if tlie debt be
paid at once (int. being reckoned, we will suppose, at 8 per
cent, per annum), B ought to receive a less sum of money
than $500 ; in tiict such a sum of money as will, being now-
put out at 8 per cent, int., amount to $500 at the end of 9
months. The sum which B ought to receive now is called
the Present Worth of the $500, due 9 months hence, and the
sum to be deducted from the $500, in consequence of immedi-
ate payment, which is in fact the int. of the Present Worth,
is called the Discount of the $500 paid 9 months before it is
due; hence,

Present Worth is the actual worth at the present time
of a sum of money due some time hence, at a given rate of
interest.

Discount of a sum of money is the interest of the Present
Worth of that sum, calculated from the present time to the
time when the sum would be properly payable.

•. Disc*.= given sum leas its P. Worth, and P. Wonh=
given sum less its Disc^

PRESENT WORTH.
128. Rule. Find the interest of $100 for the given time

at the given rate per cent., and state tlius

:

$100 + its interest tor the given time at the given rat« per
cent. : given sum :: $100 : present worth required.

Lx. 1. Find the present worth of $676, due 6 months
hence, at 8 per cent, per annum.
By the Rule,

lut. on $100 for 6 mo. at 8 per cent.= $4.
.-. $104 : $676:: $100 : P. Worth req*.

^ T. T,' ., A ^676x100 ^^^^hence P. ^\ orth req'*.= $—-—— =$650.

Rtamn $100 is the P. Worth of $104, due 6 mo. hence,
.*. w^have the above statement by the Rule of Three.

JLJ \ ' HI,
"C1J J *!.., . i. —1.1. —^ nnnrar /»« c\j ji ^v

months hence at 4 per cent per annum.
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1R
Int of £100 for 15 mo. at 4 per cent.= r^ of£4 £5.

1
«

.-. £105 : £275^:: £100 : P. Worth req<».

.-. P. Worth req«».= £ ^^^^^^^^^ = £262. U. 5K nearly.

DISCOUNT.

129. Rule. Find the interest of $100 for the given time

at the given rati per cent., and state thus:

$100 + its intekS3t 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 $250.75 due 17 months hence

at 8 per cent, per annum, simple interest

By the Rule,

17
Int. of $100 for 17 mo. at 8 per cent.=: — of $8 = $1U

.• $1111 : $2501 :: $1U : disc^ req*.

.-. disct. j.eqd.= $^j^ - $25,401^.

I Reason. $1H is the interest on $100 or the discount on

$111^ for 17 mo. at 8 per cent, .'. we have the above state-

ment by the Rule of Three,

180. In the discharge of a tradesman's bill before it has be-

come due*, it is usual to deduct interest instead of discount

;

thus, if B contracts Avith A a debt of $100, A giving 12

months' credit, it is usual, if the interest ofmoney be reckoned

at 8 per cent per annum, and the bill be discharged at once,

for A to throw off $8, or for A to receive $92 instead of $100;

but ifA were to put out the $92 at 8 per cent, interest for 12

months it will not amount to $100 ; therefore such a pro-

ceeding is to the advantage of B: the sum of money which

in strictness ought to have been deducted, was not $8, the

interest on the whole debt, but $7.30, the interest on the

present worth of the debt, i. e. the discount

131. Bankers and ^Merchants in discounting bills calculate

interest, instead ot discount, on the sum drawn for in tlie bill,

from the time of their discounting it to the time when it be-

comes due. adOinix TiiriEE days of giiacp:, whicli days are

usually allowed after the time a bill is kominally due, be-
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fore it is legally due. Wlien a bill is payable on demand,
the days of grace are not allowed.

If a bill, without the days of grace, should appear to be
due on the 31st of any mouth which contains less tlian 31
days, the last day of tliat mouth, and not the first day of the
next, is considered as the day on which the bill is due. Thus
a bill drawn on the 3l8t of Oct. at 4 months, would be really
due, adding in the days of grace, on the 3rd of March. Bills
which full due on a Sunday, are paid on the previous Satur-
day.

Ex. A bill of £1000 is drawn on Feb. 16th, 1864, at 7
months' date

: it is discounted on the 8th day of July at 5 per
cent. What does the banker gain by the transaction ?

The bill is legally due on Sept. 19 : from July 8 to Sept.
19 are 73 days.

Int. of £1000 for 73 days = £10. Disc*.= £9. IStK*..
.-. banker's gain = £10 - £9. 18Tb«.= liVr«.,

Ex. LXXII.
Find the present worth of

(1) $216 due 1 yr. hence at 8 per ct. per ann. simp, int

(2) $968 ....3yr 7

(3) $1236 .... 6 mo 6

(4) $225.25 ... .9 mo 10

(5) $1057.50 . . . .21 yrs 7

(6) £161. 13«. ^Id. 71 yrs 3i

(7) £193. lis. 4id 19 mo 5

(8) £458. 8s. 9H 31 days 5 ;

Find the Discount on

(9) $217 due 3 yrs. hence at 8 per ct. per ann. simp, int

(10) $22100 ....liyrs 7

ai) $2000 ....6 mo 10

(12) $1750 9 mo 8
(13) £345.16«.3d ..86 days 4

(14) What is the difference between the true and mer-
cantile discount on £549 for 32 days at 5 per cent, per an-
num?
a 5) A bill for £450 drawn March 3, at 9 mo. date, is dls-

Cft.intftfl hv ft hnnkAr r--n C\nt 9.9. o* K nav r»onf T^in^l \xia

profit.
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(16) From a bill of £3. \U 8d. due 18 mo. hence, a

tradesman deducts 5s.; which is the rate per cent, at

which the true discount is calculated ?

STOCKS.

132. If the 6 per cent. *' Dominion of Canada" stock be
quoted in the money market at 105^, the meaning is, that for

$105i ol money a mar can purchase $100 of such stock,

for which he will receive a document which will entitle him
to half-yearly payments of Interest or Dividends, as they are

called, from the Government of the country, at the rate of

6 per cent, per annum on the stock held by him, until the

Government choose to pay off the debt
Similarly, it shares in any trading company, which were

originally fixed at any given amount, say $100 each, be ad-

vertised in the share-markets at 86, the meaning is, that for

$86 of money one share can be obtained, and the holder of

such share will receive a dividend at the end of each half-

year upon the $100 share according to the state of the finan-

ces ot the company.

Stock may therefore be defined to be the capital of trading

companies; or to bt the money borrowed by >ur or any

other Government, at so much per cent., to defray the ex-

pensus ot the nation.

The amount ol debt owing by the Government is called

the National Debt, oi the Funds. The Government re-

serves to itscli the option of paying ofi the principal or debt

at an^* future time, pledging itself however to paj^ the in-

terest on It regulaily at fixed periods in the mean time.

F»*ora a vanety o'f causes the price of stock is continually

varymg. A funtctholder can at any^ time sell his stock, and

sc' convert H mto money, and it will depend upon the price

at p/hich he disposes 6i it as compared with the price at

-which he bought it, whether he will gain or lose by the

transaction.

Note. 1. Purchases oi sales ot stock are made through

Brdters, who sjenerally charge $i, or 12^ cts. per cent., upon
the stock bought or sold : so that, when stock is bought by
any party, every $100 stock costs that party $i more than

the market-price of the stock : and when stock is sold, the

selki gets $| less tor every $100 stock sold than the market-

price.

Thus, the actual cost oi $100 stock In the 3 per cents at
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Hh IS $(94J^ -f- i), or $94|. The actual sum received for
$100 stock in the 3 per cents, at 94^, is $(94i — i), or $04.

Unless the brokerage is mentioned, it need' not be noticed
in working examples in stocks.

Mte. When $100 stock costs $100 in money, the stock
is said to be at par; when $100 stock cost more than $100
in money, the stock is said to be at a jyremium; when $100
stock costs less than $100. money, the stock is said to be at
a discount.

All Examples in Stoclcs depend on the principha of Propot'
tion, and may therefore be tcorked by the Ride of Three.

Ex. 1. What sum of money will purchase $2600 6 per
cent, stock at 93 ?

^100 stock (st.) costs $93 in money

;

.*. $100 St. : $2600 St. :: $93 : req^. sum

;

. 2800x93 ^,,,^
.-. req<* sum =——— = $2418.

Ex. 2. Find the cost of £2353 3 per cent. Consols, at 90f

,

brokerage being i per cent.

£100 St. costs £(90| -f- i), or £00^

;

.-. £100 St. : £2353 st. :: £90^ : req^. cost

;

.-. req<*. cost = £ ??5?.ii^?i =£2129. 9s. Z\d. fg.

Ex. 3. A person, who has $10000 Bank-stock, sells out
when it is at 35 per cent, premium ; what amount of money
does he receive, brokerage being \ per cent ?

$100 St. sells for $ (l35 -
^) , or $134^ money;

.-. $100 St.: $10000 St. :: $134i: req^. am*, of money;

fi

.'. req**. am* =t — 10000 X 134^
'100 =$13487.50.

Ex. 4. What incomes will $5500 of 7 per cent, stock, and
$5500 invested in the 7 per cent, stock at 1021, respectively
produce ?

1st, since every $100 stock gi^es $7 int. ; .-. income from

$5500 of 7 per cent, stock = $5^^ =$385.
n_ ,1 _: tttA r\t\ _j. i_ i-j_i- _i /^m • ^ _^ . A.jr^n.a
.wiiil, 3iiiv"i; ^ivn/ olUCK, VViiiCii giVvJS ^i IllUy Cv.^bB a>lviO'§'|

/. every $102| gives $7 int.

;

.-. $1021^: $5500 :: $7: req<*. income;

/. req*. income = $ -:r^^i— =$375.
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Ex. 5. One person buys £500 Consols at DOi and sells out
at 93 ; another invests £500 in Consols at 90^ ana sells out
at 93 ; what sum of money does each gain ?

1st man gains £(93-90^), or £2|, on every £100 stock;
.-. his whole gain = £(2| x 5) = £18. 6s. M.

2d man gains £2J on every £100 stock, i. e. on every £90^
of his money which he invests

;

.-. £90i : £500 :: £2f : whole gain

;

.*. whole gain = £—
^^

= £14. 155. 2id, nearly.

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 obtained in each case,
and the advantage per cent, of the second purchase over the
first.

£90 : £10^ •: £3 : rate per cent, in 1st case,
£80 : £il,j :: £3 : rate per cent, in 2d case,

.-. rate per cent, in 1st case = £ -^^t^ = £3. 6s. M.
;

2nd

90

100x3^_/100x3\ p„ .^
. . . = £( —^^t— ) = £3. 15s.

;

.-. advantage = £3. 15s.—£3. 6s. 8d = 8s. Ad.

Ex. 7. A person invests £1037. 10s. in the 3 p* '- cents, at
83 ; the funds risel per cent. ; he then transfers his capital
to the 4 per cents, at 96 : find the alteration in his income.
£83 : £1037. 10s. :: £100 : quantity of 3 per cent. st.

;

.-. quantity of 3.per cent. st. bought=£—^—^ =£1250.

Tiie funds have risen 1 per cent., therefore to transfer £1250
stock from the funds at 84 to the funds at 96,

£96 : £84 :: £1250 stock : quantity of 4 per cent, stock,
(since the higher the price of the stock the less will be the
amount purchased)

;

.-. quantity of 4 per cent, stock = £ ^^^^^ = £1093. 15*.

1st income = £ - "^'^^
' = £37. lOs.

2nd Income = £^?^^ = £43. 15s.

;

:. altoratlon la income = ^43. 15«.-£37. 10«. = £6. 5s.

•
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Ex. LXXIIL
(1) Find amount of Bank of IMor^real stock purchased

by investing $537.25 at 126^, the stocK yielding 8 per cent.,

per annum interest ?

(2) Bank of Toronto stock being at 102^, how much can
be purchased for $800 ?

(3) Find tlie value of $1556 Royal Canadian Bank stock
at 98.

(4) Royal Canadian Bank stock being at 1 per cent, dis-

count, I invest $525.50; tind my income therefrom; the
Bank's dividends being 7 per cent, per annum.

(5) Montreal Bank stock being at 125|, and paying yearly
dividends of 7i per cent. ; how much money must be in-

vested in order to secure an annual income of $900, allowing

i per cent, for brokerage 'i

(6) Upper Canada Bank bills are at 65; how much
money could a person obtain for $2140 of such Bank bills?

(7) If a man invest £6GG. 8s. 4d in the 3 per cents, at

901^, (1) what half-yearly interest will iie obtain after deduct-
ing an inc«. tax of 4d in the £ ? (2) What rate per int.

will he get for the money invested ?

(8) What rate per cent, per annum does a, person receive
for his money, who invests in Bank of Montreal stock at

136 ; the stock yielding half-yearly dividends Oi 4 per cent. ?

(9) Which would be the better investment. Bank of
Montreal stock at 136, or Bank of Toronto stock at 104:
half-yearly dividends being 4 and 3| per cent, respectively r

(10) If a person lay out £4050 in the 31- per cents, when
they are at 7 per cent, discount, what will be his loss of propr
erty by the stocks falling ^ per cent. ?

(11) If a pei*son were to transfer £29000 stock, from the

3i per cents, at 99 to the 8 per cen*s. at 90^, what difference

would it make in his income ?

(12) A person invests $2000 in Bank of Toronto stock at

115, shortly afterwards he sells when the stock rose to 123.

Find his gain ?

(13) If the 3 per cents, are at 95, and Government offer

to receive tenders for a loan of £5016000, the lender to re-

o.p.ivp. fivp. iTiillionR in flip. S '"iPr f.p.nf.?!.. "o ,.,... .- -,,i

sum in the 3^ per cents. ; what sum in the 3i per cents,

ought the lender to ^iccept?

(14) A man sells out of the 3^ per cents, at 93^ and re-

alizes £18700 : if he invest one-fifth of tlie produce in the 4
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I

S*5i^*t"*®-,?*
^^.' ^°? ^® remainder in the 3 per cents, at 90:'

nnd the alteration in his income. '

(15) A person invests £5480 in the 3 per cents, at 91 • he
sells out £2000 stock when they have risen to C3i, and' theremamder when tLey have fallen to 85 ; he then invests theproduce m the 4i per cento, at 102. What is ihe difference
In his income ?

(16) A person has an income of £350 from money in-
vested m the new 3 per cents., he sells out at 87#, and m-
vests m the India 5 per cents, at 104f . How will his income
De attected, ith per cent, being allowed for brokerage?

APPLICATIONS OF THE TERM " PER CENT."
133. There are many other cases in which the term Per

Cent, occurs besides those already mentioned ; we will men-
taon certain cases, and give examples in each by way of
iiiusTraliion

.

Commission is the sum of money which a merchant
charges for buying or selUng goods for another. '

Brokerage is of the same nature as Commission, but has
relation to money transactions, rather than dealings in ffoods
or merchandise. & s ^
Insurance is a contract, by which one party, on beinff

paid a certain sum or Premium by another party on property
which is subject to risk, undertakes, in case of loss, to make
good to the owner the value of that property. The docu-
ment which expresses the contract is called the Policy of In^
durance.

Life Assurance is a contract for the payment of a cer-
tain sum of money on the death of a person, in considera-
tion of an annual premium to be continued during the life
of tJie Assured, or for a certain number of years.

Questions on Commission, Brokerage, and Insurance
these charges bemg usually made at so much per cent*
amount to the same thing as finding the interest on a given
sum of money at a given rate for 1 yr., and may therefore
be worked by the Rule for Sunple Ir^ ' ' '^ "

Three,

Ex. 1.

[nt. or by the Rule of

What is the brokerage on the purchase of $4300

100 : 4300 ;: $i : brok«. req<».; .-. brok«. req*.=%^~ =
100

|5.37i.
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Ex. 3. "What is the premium on a policy of instirance for
£9626. lis. 3d, at £3. 12s. per cent.?

£100 : £9626. lis. M. :: £2. 12s. : premium req^.

;

9626-1^^ x2fpremmm req"d _
100

£250. 5s. 9K
Ex. 8. What is the annual cost of insuring property to

the amount of $1600, the premium being $1.50 per cent. ?

%W : 16PP :: 1.50 : ann^. cost ; .-. ann'. cost = $1.50 x 16 = $24.

134. All questions which relate to gain or loss in mer-
cantile transactions fall under the head of Profit and Loss.
Tradesmen measure their Profit or Loss by the actual

amount gained or lost, or by the amount gained or lost ou
every $100 of the capital they invest.

Ex 4. If tea be bought at 84 cts. per lb., and sold at 93 cts.

per lb., find the gain per cent.

(93 cts.—84 cts.;= 9 cts. ; .•. gain on 84 cts.= 9 cts.

.'. 84 cts. : $100 :: 9 cts. : gain per cent.

;

.-. gain per cent.=—^- cts.= $10.71if.
84

Ex. 5. If tea be bought at 93 cts. per lb. and sold at 84
cte. per lb., find the loss per cent.

In this case 9 cts. is lost on 93 cts.,

.*. 93 cts. : $100 :: 9 cts. : loss per cent •

whence loss per cent.= $9.67|f.

Ex. 6. By selling cheese at £3. 13s. M. a cwt. a grocer
realized a profit of 22 J per cent, w^hat did it cost him per cwt.?

He sells cheese for which he gave £100 for £122i.

.-. £122i : £3. 13s. M. or £3|S- :: £100 : prime cost per cwt.

;

, p3HxlOO ^^
.'. prune cost per cwt.= £—r^^—— = £3.

Ex. 7. By selling cheese ai £3. 13s. M. a cwt. a grocer lost

22| per cent, find the prime cost of the cheese per cwt.

In this case he sells cheese, for which he gave £100, for

(£100~£22i), or for £77^.
.'. £77i : £3|| ;: £100 : prime cost of cheese pefcwt

;

.-. prime cost per cwt= £—=^r^— = £4. 14s. l^^^cL

Ex. 8. By selling sheep for $19 the seller loses 5 per cent

on his outlay; what would have been his loss "or gain per

cent if he had sold the sheep for $23.75 ?
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.
Ist. $95 : $19 :: $100 : prime cost of sheep,

.*. prime cost of sheep = $20.

3nd. $20 : $100:: $3.75 : gain- per cent, if the sheep be
sold for $23.75;

& i- > i

.-. gain per cent.= $^^|^ = $18.75.

This sum might have been worived tb-:^,

$19 : $23f :: $95, i. e. what $100 will reai f 3 if the sheep be
sold for $19 : what $100 will realize if the sheep be sold for
$23f.

.-. $100, ifsheep sold for $23f , will realize $?5i^, or $118f

:

.-. gain per cent.= $118|-$100 = $18f = $18.75.

135. Tables respectmg the increase or decrease of Popu-
lation, &c., are constructed with reference to the increase or
decrease on every 100 of such population ; Education returns
are constructed m the same way ; and so are other Statistical
Tables.

^^•3^^ -^^ ^^^^ ^^® population of the County ofWellmffton
was 26^96, m 18G1 it was 49200; find the increase per cent
49200-26796=22404; .-. 26796 : 100::22404 : incr«. per cent

.-. increase per cent=.?|^ = 83609. . .per cent

*.l^' J^- -,

?ctween the years 1841 and 1851 the population
ot J^ngland uicreased 14-2 per cent In 1851 it was 21121290.
what was it m 1841 ?

*

For every 100 persons in 1841 there were 114-2 in 1851 •

.-. 114-2
: 21121290 :: 100 : population in 1841 ; '

/. population in 1841 = ?y~ilLO = 1849^^^^

hri^iS'foV Qo^^
""^ "" regiment of 750 men, 26 per cent are in

hospital, 32 per cent in trenches, and tlie rest in camp, howmany are in iiospital, trenches, and camp, tespectively ?

100 : 750 :: 26 : no. in hosp^. ; .-. no. m hospi.= '^^-^^
=-_ 195.

100 : 750 :: 32 : no. intren^». ; .-. no. m tren^'^.:

100

750x32

100
= 240-.

Ex. 13.

number in camp = 75

The percentage of children who are learmng to

-(195 + 240) = 315.



APPLICATIONS OF TERM ''PER CENTr 141

write IS 65 in a scliool of 60 children, and 78 in another school
of 70, what is the peroentage in the two schools together ?

In the 1st school,

100 : 60 :: 65 : no. who write ; .-. no. who write=^^^ ='6'J,

In the 2nd school,

100 : 70 :: 78 : no. wh/^ write; .-. no. who write=

100

70x78

100
=54i

.-. in a school of 130, there are 93 1 who write

;

.-. 130 : 100:: 93^ : percent, req*^. ; .-. percent, reef.

_ 100x93if _~ 130 ~
Ex. LX^XIY.

(1) What will be the broker's commission on the pm-chase
of $4300 6 per cents, at 90^, at i per cent. ?

(2) What is the premium on a policy of insurance for
$9626.55 at $2.60 per cent. ?

(3) The commission on the purchase of $1560 Dominion
stock at 104 amounted to $4.60, what was the rate per cent. ?

(4) For what sum would the life of a person aged 23 be
insured by the annual payment of $45.60, the premium for
that age being $2.40 per cent. ?

(5) A draper at Hamilton buys 25 pieces of calico, each
containing 36 yds., for £32. 16.**. M. ; the carriage costs him
6s. 3d

; (1) What will he gain by selling the calico at lOicZ. a
yd. ? (2) What will he gain per cent. ?

(6) A merchant bought 1280 bus. of wheat at $1.20 a bu.,
the expenses of carriage, &c., averaged 3f cts. a bu. ; he sold
the wheat at $1.40 a bu. (1) What was his gain? (2) What
was his gam per cent. ? (3) At what price a bu. should he
have sold tje wheat in order to gam $400?

(7) (1) A man buys a pig for 6s. 8d, and sells it for Is. 4d.;
find his gain per cent. (2) What would have been the loss
per cent, had he bought the pig at 7«. 4d and sold it at 6«.
8d? '

(8) Tea is bought at $96 per cwt, at what price per lb.

must it be sold to gain 25 per cent. ?

(9) Sugar is bouffht at i6 per cwt.^ what will be the gain
per cent, if it be sold at 10 cts". per lb. ?

(10) At what price must a yd. of cloth be sold, which coat
4^. 8d, so as to gain 12i per cent. ?
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(11) If a yd. of cloth, sold at 45. M., give a profit of 12i
per cent. ; find the prime cost.

(12) A grocer buys 40 lbs. of tea at 84 cts., 44 lbs. at 93 cts.,

and 55 lbs. at $1.08; and sells the mixture for $188.16., what
is his gain per cent. ?

(13) A grocer mixes 26 lbs. of tea at 5«. 8d, 33 lbs. at 5a.

7cf., and 36 lbs. at 6s. Id. ; at what rate per lb. must he sell the
mixture in order to gain 40 per cent, on his outlay ?

(14]j If I sell for 15«. I lose 10 per cent., what must I sell at
to gain 10 per cent. ?

(15) A person buys a certain Aumber of eggs and sells

them again at such a price, that 11 are sold for Sie money 18
cost him. Find his gain per cent.

(16) A boy sells another boy a crir -bat for $1.56, gain-
mg thereby 30 per cent. ; what did it cust him ?

APPLICATIONS OF THE TERM "AVERAGE."
136. Questions are often given, in which the term " Ave-

rage" occurs ; two such examples will be worked by way of
illustration, and others subjoined for practice.

Ex. 1. A gentleman in each of the following years ex-
pended the following sums: in 1845 $650, in 1846 $675, m
1847 $680, in 1848 $690, in 1849 $700, in 1850 $715, in 1851
$790. Find his average yearly expenditure.
The object is to find that fixed sum which he might have

spent in each of the seven years, so that his total expendi-
ture in that case might be the same as his total expenditure
was in the above question.

Adding the various sums together we find that the total

expenditure amounted to $4900 ; this sum divided by 7 gives
$700 as the average yearly expenditure.

Ex 2. In a school of 27 boys, 1 of the boys is of the age
of 17 years, 2 of 16, 4 of 15i, 1 of 14i, 2 of 14^, 5 of l3f, 10
of 12i, and 2 of 10 ; find the average 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 t£e sum of their

ages may equal the sum of the ages in the question.

Sum of ages
= 17 + 32 -f- 62 +14f + 29 +681 + 122i -f- 20 = 366

;

,% average age = 366 yrs.-j- 27 = 13fi^ years,

Ex. LXXV.
(1) The highest temperature registered in the shade on
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Monday 13th July, 1868, in the following towns, was :—Ot-
tawa, 101- Montreal, 96: Toronto, 92; New York, 90; Buf-
falo, 82; New Orleans, 81. Find their average highest
temperature ?

(2) On Sunday I spent no money, on Mond. $4.25, on
Tues. I5.7C, on Wed. $6.60, on Thurs. $7.80, on Frid. $3.50,
on Sat. $5.58; find my average daily expenditure during
the week.

(3) The highest temperatue registered in the shade in the
week endingon Midsummer-day, 1865,m the following towns,
was :—Birmmgham, 878 ; Manchester, 87*7 ; London, 87-6

;

Bristol, 86-8; Leeds, 850; Salford, 84*5 ; Dublm,83-8; Edin-
burgh, 780; Liverpool, 779; Glasgow, 77-6. Fmd thek
average highest temperature.

(4) In a school, 17 children average 6 yrs. ; 26, 7i yrs.

;

35, 9i yrs. ; 20, 10 yrs. ; and 8, 12i yrs. Fmd the average
age of all the children.

(5) The average age of 27 men is 57 years, that of the
first eleven is 53 years, and that of the last eight 59^ years.
Find the average age of the rest.

(6) The populations of 3 towns in 1851 were 31326, 42824,
and 6706 ; in 1861 the first two had increased 12, and 10 per.
cent, respectively, and the last had decreased 18 per cent

;

find the average population of the 3 towns in 1861.

(7) A tradesman's average annual gain from the year
1853 to 1863, both inclusive, was £184. lis. 6d ; in 1853 he
lost £76. 8«. 4d, and in 1864 he gained £151. 9«. lOd. What
was his average annual gain fi:om 1854 to 1864, both inclu-
sive?

DIVISION INTO PROPORTIONAL PARTS.
137. To divide a given number into partSy which shall be

proportioned to certain other given numbers.

This is an application of the Rule of Three ; still it may
be well to state a general Rule, by which such Ex«. may be
worked.

Rule. As the sum of the given parts : any one of them ::

the entire quantity to be divided : the corresponding part
^1 XV

This statement must be repeated for each of the parts, or
at all events for all but the last part, whicj^ may either be
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found by the Rule, or by subtracting the sum of the values
of the oflier parts from the entire quantity to be divided.

Ex. 1. Divide 40 dollars among A^ B, C, so that their

shares may be as 7, 11, and 14 respectively.

By the Rule. Sum of shares = 7 + 11 + 14 = 32.

/. 32 : 7 :: $40 : ^'s sh«. ; 32 : 11 :: $40 : 5's sh«.

;

whence ^'s sh\= $8.75, B's sh«.== $13.75.,

(7's sh«.= $40 - ($8.75 + $13.75) = $17.50.

Ex. 2. Divide £45 among A, B, (7, and D, so that ^'s
share : -B's share :: 1 : 2, i?'s : C's :: 3 : 4, and C's : D's :: 4 : 5.

The L. c. M. of 1, 2, 3, 4, and 5, is 60, .'. if i> has 60 shares,

C will have ^ of 60, or 48 ; B wiU have f of 48, or 36 ; and
u4wmhaveiof36, orl8.

.-. (18 + 36 + 48 + 60), or 162 : 18 :: £45 : A'a sh«.

;

whence .4's sh«.= £5. Similarly JS's = £10, (7's = £13. 6«.

8d, and B's = £16. 13«. 4rf.

FELLOWSHIP OR PARTI^ERSHIP.
138. Fellowship or Partnership is amethod by which

the respective gains or losses of partners in any mercantile
transactions are determined.

Fellowship is divided into Simple and Compound Fel-
lowship : in the former, the sums of money put in by the
several part: is continue in the business forHhe same time;
in the latter, for difterent periods of time.

The Rule ' i the last Art. applies for Simpt^e Fellowship.
Ex. Two merchants, A and B, form a joint capital; A

puts in $240, and B $360; they gain $80. How ought the
gain to be divided between -them ?

$(240 4- 360) : $240 :: $80 : ^'s sh«. in $'s
.-. Aa sh«.= $32, and J5'8 sh«.- $(80 - 32) =

COMPOUND FELLOWSHIP.
189. Rule. Reduce all the times into the same denom-

ination, and multiply each man's stock by the time of its

continuance, and then state thus

;

The sum jH all the products : each particular product::
the whole quantity to be divided : the corresponding share.

Ex. A and B trade together ; A puts in $300 for 9 mo.,
»-» iftkcx Ar^

anu x> ^M^u ior o uiKj. \ uicj^ kxxhx $115.
divide it?

How uught they vj

By the Rule,

/
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their

11(300 X 9 4- 240 X 6) : |(300 x 9) :: $115 : A\ sh-
i(300 X 9 + 240 X G) : $(240 x C) :: $115 : B^ sK

'

whence, ^'s sh«.= $75, and i?'s = $40.
lUoAon. $300 for 9 mo.= 9 times $300 for 1 mo., and $240

tor 6 mo.= times $240 for 1 mo. ; JJie example then be-
comes one of Simple Fellowship. "L

EQUATION OF PAYMENTS.
A ^^: ,y^®"^P6r^^«n owes another several sums ofmoney
due at different times, the Rule by which we determine the
just tune when the whole debt may be discharffed at one
payment, la called the Equation op Payments.

Note. It is assumed in this Rule that the sum of the m-
terests 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 tin.e which will elapse

before it becomes due, and then divide the sum of the pro-
ducts by the sum of the debts; the quotient wih be the
equated time required.

^^' \ A ^^^^ ^ ^1^^' whereof $40 is to be paid in 3ma, and $G0 m 5 mo.; find tha equated time.
By the Rule,

equated time in mo.= ^^^^ + ^^^5 -^ - 4i^\ ,
40 4-60 -100~ *•

-Kx 3. A owed B $10, to be paid at the end of 9 mo.- he
pays however $2 at the end of 3 mo., and $3 at the end of 8
mo.

; when ought the remamder to be paid ?
In this case, 2 x 3 + 3 x 8 + 5 x no. of mo. reqd.= 10 x 9. or

6 -h 24 + 5 X no. of mo. req'*.— 90

;

?5i^^ot^ ""?.?• ^^ ^^' req'^--90,or 5xno. of mo. req*.= 90 - 30, or 60, .'. no. of mo. reqd.= 12.

Ex. LXXVI.
(1) Divide (1) 1008 into 3 parts, which shall be to each

other as the numbers 2, 3, 4, respectively. (2) $260 into 3
parts, which shall be to each other as 5, 11, and 16. (3) 145
?];* o-i^^'

^^ P^- between two persons in the ratio of 5 : 6.
(4) £110 between 4 persons, whose shares shall be as -i \ ^
and \.

^' ^' *'

(2) (1) A, B, and G contribute to a fund $320, $5G0, $720,

A who has £422. 10s., owes J5, £175 ; ^7, £310 ; and i>, £265 ;what sum ought C to receive ?
»

, ,
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(8) Sugar being composed of 48856 per cent of oxygen,

43-265 per cent, of carbon, and the rest hydrogen; how
many lbs. of each of these materials are there in 1 ton of

sugar?

(4) Archimedes uis^vercd that the crown made for King

Hiero consisted of^old and silver in the ratio of 2 : 1.

How much per cenrwas gold, and how much per cent waa

Bilver?

(5) Find the equated time of pajrment of $150 due in 3

mo., |210 due in 6 mo., and $120 due in 7 mo.

(6) A owes B $1000 to be paid at the end of 6 mo. ; A
pays $400 at the end of 3 mo. ; when ought he to pay the

remainder ?

(7) A, By and G remained partners for 2 years ; A brought

in $4000, which remained the whole time; 5 began with

$3(^, and 6 months after put in $300 more; G began with

$200 and one year after put in $500 more. The whole gam
was $7960. Determine each partner's share.

(8) ^ is a working, B a sleeping partner ma bookselfer^

Tt)U8iness. Their capital amounts to £6400 ; of which £2400

Taelongs to A, the rest to B. Their profits, at the end of the

lirst year, amounted to £1600. A receives 10 per cent, of

the profits for managing the business. How ought the re-

maining part of the profits to be divided?

(9) ^, S, and (7 rent a field for $(>'
;
A puts hi 20 horses,

:B 15 oxen, and G 10 sheep ; supposing the keep of a horse,

ox, and sheep to be in the ratio of 3, 2, and 1 ; shew how the

rent should be divided. ^

(10) Some broth was distributed among a certain number

of old men, 9 widows, and 6 single women; the men had

twice as much broth given among them as was given among

the women ; also an old man's share was to a widow s share

-6-5 and a widow's share to a single woman's share

:: lo' : 9. Each single woman received li pints. How many
old men were there?

SQUARE ROOT.

141 The Square of a given number is the product of
.,._. 1 v^« ^,,u;r.Unri hv itsplf Thus 6x6 or 36 is the

square of 6, or 36 = 62. Art 86.

^ 'The SquARB Root of a given number is a number,
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which, when n:ultipled by itself, will produce the riven
number. Thus 6 is the square root of 36 ; for 6 x 6 =: 8«The square root of a number is sometimes denoted' byplacing the sign ^z before the nunibor, or by placing the

n^fqp^S \ *^?® h^^
''"°'^^' * ^'"^^ ^« *^^ ^^^^' ThusVae,or (3C)H denotes the square root of 3(J ; so that |/30, or (aC)>«

143. Rulefor extracting the Square Root of a number.
Place a point or dot over the units' place of the elvcnnumber; and thence over every second figure to the left of

that place
;
and thence also over every second figure to tho

right, when the number contains decimals, aunexinir a cv-pher when the number of decimal figures is odd; thus cff-
viding tne given number into periods. The number ofpo nts over the whole numbers and decimals respectivdy
will sh^w the number of whole numbers and decimals re-
spectivelv in the square root
Find the greatest number whose square is contained in the

first period at the left; this is the first figure in the root
which place m thu form of a quotient to the right of the
given number. Subtract its square from the first period, and
to the remainder bring down, on the right, the second period.
Uivide the number thus formed, omitting the last figure

by twice the part of the root already obtained, and annex the
result to the root and also to the divisor.
Then multiply the divisor as it now stands, by the part of

the root last obtained,, and subtract the product from tho
number formed, as above mentioned, by the first remamder
and second period.

If there be more periods to be brought down, the operatioa
must be repeated. , ^ «.

Ex. 1. Find the square root of 1369.

1369 ( 37 After pointmg, according to the
9 Rule, we take the first period, or

13, and find the greatest number
whose square is contained in it.

Since the square of 3 is 9, and that
of 4 is 16, it is clear that 3 is the greatest number whosw
square is contained in 13 ; therefore place 3 in the fonn of a
quotient to the right of the given number. Square this num-
ber, and Dut down the souare under the IB : pjibtraot it frf«rs

the 13, and to the remainder 4 aflix the next period 69, thus
formmg the number 469. Take 3 x 3, or 6, for a divisor , di-

10 }

8«=

{2x3=6} 67 469
469
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Se6^d wi nw'^f *^? ^^'^ ^^^«' *^^* i«' divide the 46 by
n«^V!i ® ^^^^'^ ^- ^^nex the 7 to the 3 before obtained

Sn ^tlt^T^ ?
'
^^^"^ multiplving the C7 by the 7 we ob^

tZTr: '^^^'^^. ^?''S subtracted from the 469 Before fOTmed

jrr 'rr.^'"'
"^^^^^<>^«37 ^« the square root ofa

i!iX. ^. J?ma the square root of 282475249.

282475249(16807
1

18-f-2=9, but 9 will be found too'
large, so also 8 or 7; .*. try %

264-j-32 = 8

{2x1 = 2}

{2x16 = 33}

261 182
156

828 2647
2624

{2x168=336} 33607 235249 336 is greater tJian 235 • • nut
235249 after the 8 in the qiotiem

down the next period. Then 235^2^-1 3360 = 7^^''^°'' ""'"^^

>Jx. 8. Find the square root of 7-929856.

7-929856 (2-816
4 Place the first dot over the 7, the units'

place ofwhole numbers, and then over
every second figure to the right

48 392
384

561 898
661

5626 83756
33756

l^A^t A } ^^* ^^^^ *^® ^^tegral part,

r^'tfs2-8?6.'^"^^^^^-P^--«^«
Ex. 4. Fmd the square root of -001 to 8 places of dec>»

•06l606(-031

{2+8=6} 61

9

100
61

89

We affix 8 cyphen in order to have
8 penods, and .-. 8 dec». places in
root

;
smce there is no number in

the units place, the first dot will be
over the second cypher from the

Ex. 6. Find the square root of A^^.
629(23
4

240i(49
1A

48 129
139

89 801
801 sq. root =r f|.

.1



CUBE ROOT.

^

14'

Ex. 6. Find the square root of | to 3 places of dec^-.

^ = 714285...; -714285 (-845...
64

164 743
650.

1685 8685
8425

I

.-.sq. root of- = -845...

260

Ex. LXXVII.
^^Eind the square roots of (1) 196 : 33"*; • 625 m «ii

.'

900; 1764. (3) 2401; 7569; 9604. (4) i232l'- 40000. 388I2V
g.l5o^^^5 '^^2169; 259081. (6) 1234321.2854^^^^^^^
62504836; 33016516; 49112064. (8) S3O8I 47 61 (Q\
•008836; 445-336609.' (10) '000633^9; &om* ^^

/n"^*^? ^^J/^".?^? l^^^ ^^^ *o ^our places of decimals of
(11) 51; -51. (12) 51; '051. (13) 80652; 96304m *

Find the square roots, each to 3 places of dechnals where
the root does not come out exactly, of (14) -3 (16) "037

(18) m. (17) g|. (18) ^\

^S}%^v ^^*^!r
^®^ ^^ ^^"^^ ^ ^o^' containing soyereims

'

and shillings
;
the sovereigns were worth as many times the

shillings, as the shillings were Avorth the box ; the value ofthe oox was 2«. 6d and there were 6832 sovereigns in thebox. How many shillings were there ? *

CUBE ROOT.

^}^'c
'^^^

^JI?^ 9^ * ^i^en number is the product which
arises from multipi nng that number by itself, and then mul-
tiplying the result again by the same number. Thus 6x6X 6, or 316, is the cube of 6; or 316 = 6». Art 86.

^
145. The Cure Root of a given number is a numberwhich when multipHed into itself, and the result agaiTS

tip.ied by it, will produce th j ffiven iiumhftr. Th"fl « ia fK«
cube root of 316 ; for 6.x 6 =r: 36, and 36 x 6 = 316.

'
'
^" '""

The cube root of a number is sometimes denoted by plao-
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3

ing the sign V before,the number, or placing the fraction i

above the number, a little to the right. Thus V216 or (216)^
3

denotes the cube root of 216; so that ^216 or (216)^ = 6.

146. Rulefor extracting tJie Cube Boot of a number.

Place a point or dot ove? the units' place of the given

number, and thence over every third figure to the left of

that place ; and thence also over every third figure to the

right, when the number contains decimals, affixing one or

two cyphers, when necessary, to make the number of deci-

mal places a multiple of 3 ; thus dividing the given number
into periods. The number of points over the whole num-
bers and decimals respectively will shew the number of

whole numbers and decimals respectively in the cube root.

Find the greatest number whose cube is contained in the

first period at the left ; this is the first figure in the root,

which place in the form of a quotient to the right ofthe given

number.
Subtract its cube from the first period, and to the remain-

der brmg down, on the right, the second period.

Divide the number thus formed, omitting the two last

figures, by 3 times the square of the part of the root already

obtained, and aflax the result to the root.

Now calculate the value of 3 times the square of the first

figure in the root (which of course has the value of so many
tens) + 3 times the product of the two figures in the root 4-

the square of the last figure in the root. Multiply the value

thus found by the second figure in the root, and subtract

the result from the number formed, as above mentioned, by
the first remainder and the second period. If there be more
periods to be brought down the operation must be repeated.

Ex. 1. Find the cube root of 15625.

15625(25
2' = 8 After pointing we

3 X 2' = 12 1 7625 **^® *^®^^* period, or

15, and find the great-

est number whose
cube is contained m
it. Since the cube of
2 is 8, and that of J] i«»

7625 ^'^^ ^* ^^ ^^^^^^ ^^^'^^ '- '

'

the greatest miin- •

whose cube is con-

8x(20)« = 3x400 = 1200
3x20x5= 300

5« = _25
1525

"WTlll+IT^ltT \\tT K

7625

\
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tained in 15 ;
.-. place 2 in the form of a quotient to the riffht

of the given number. *

Cube 2, and put down its cube, viz. 8, under the 15; sub-
tract it from the 15, and to the rem'. 7 affix the next period
C25, thus forming the number 7625. Take 3 x 2^, or 12, for
a divisor; divide 76 by 12, 12 is contained 6 tmies m 76;
but when the other terms of the divisor are broue..t down
i^S^u^^^® ^^^? ^^ ^^^^^ therefore try 5. Affi2 the 5 to
the 2 before obtained

; and calculate the value of 3 x (20)» 4-

f • ^S«o^ "^ ?.' "^.^l""^
^ ^^?^

5
multiplying 1525 by o we ob-

tain 7625, which being subtracted from 7625 before formed
leaves no rem'. ; .*. 25 is the cube root req«».
Ex.2. Find the cube root of 219-365327791.
Place the first dot over the 9 in the units' place.

2i9-36532779i(6<)31
68 = 216

3 X 6« = 108

gx(60)^= 10800

3 y (600)* = 1080000
3x600x3= 5400

3« = 9

1085409

3

3256227

8x(603)^= 1090827

3 X (6030)' =109082700
3x6030x1= 18090

1»= 1

109100791

3365

3365327

33 is not divisibte by 108;
bring down the next pe-
riod and affix to the root

;

the trial divisor will then
be 3 X (60)2 =10800, ^^^
33653-j-10800 goes 3 tunes,
try 3.

3256227

109100

109100791

109100791

bring down next pe-
riod 1091007-^-1090827
goes once, try 1.

.*. 6031 is the cube root required.
Ex. 3. Find the cube root of 000007 to three places of

decunals. •006007000(019

3x(10)«= 300
8x10x9= 270

8x19 = 3 6000

W = »i

661
9

5859 5859

141
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147. Iliglier roots than the square and cube can some-
times be extracted by means ot tne Kuies ibr square and

'

cube root ; thus the 4th root is lound by taldng the square

root of the square root; the 6th root by taking thv^ squaio

root of the cube root, and so on.

Ex. LXXVIII.
Find the cube roots of

(1) 1728; 8000; 5833.

(2) 74088; 431875; '^';36d8.

(3) 912673; 1092727.

(4) 134317728; 64-481201.

(5) 444194-947; 000203363003.

(6) 131-019108039; 408518488000.

Find the cube roots, to three places of decimals in those

cases where the root does not terminate, of

(7) n. (8) iV. (9) 3|. (10) 1.

(11) -1. (13) -01 (13) 10. (14) -037

MISCELLANEOUS QUESTIONS.

Ex. LXXIX.

PAPER I.

1. Subtract 2057313 from 5387301, and 3057313 again
from the remainder. Explain how this is the same as di-

Vidmg 5387301 by 3057313.

2. (1) Reduce 553553 oz. to tons, cwts., &c. (cwt.= 113
lbs.) (3) Find the proportions of the Avoird. and Troy oz.,

when the respective lbs. are as 175 : 144.

3. Find, by Practice, the cost of 16 cwt., 3 qrs., 16 lbs. at

£3. 7 cents a cwt., (118 lbs.= cwt.) £1 being = 10 florins =
100 pents = 1000 mils.

4. Define (1) the g. c. m., (3) the l. c. m., of two or more
nnmbprs. iK\ a Vulo-ar Fraction. Find the a. c. m. of 20803
and 67373 ; and the l. c. m. of 8, 9, 10, 13, 15, 18, 35 and 84.

5. (1) Add together | ofA of 99H, ^ of f bf 69-,%, ^ of f
of 306i. (3) Express 13*. \\d. as the fraction of | of 1|
guinea, (3) Find the value of \^\ ton (cwt. = 113 lbs.).

iH-
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iH-

6. State the Rule for the division of one decimal by
another. Divide (1) 7792"2 by '37, (2) -0077923 bv 870:
verify each result by vulgar fractions.

PAPER II.

1. Define Interest, Simple and Compoimd. How does
Interest differ from Discount? Find (1) the int. on $7300
at 3| per cent, for 120 days, (2) the discount on £3204. 14«.
\d. at 3i per cent., simp. int. for 2f yrs.

2. A house built for $2656 is sold for $3320, find the
fam per cent. If it had been built for $3320 and sold for
2656, find the loss per cent. ? Why do the rates differ ?

3. Define a square. Find (1) the sq. root of 930372004,
(2) the cub. root of 16777216, (3) the perimeter of a square
"Whose surface is 2533 sq. ft., 64 sq. m.

4. Multiply 365 separately by 5, by 20, and by 800, and
add the products together. Point out how the ordinary
method of multiplymg 865 by 825 agrees step by step with
the above.

5. Define prime and composite numbers. Resolve 32983
into its prime factors.

6. A person left Toronto for Guelph, at 9 A. m., and
travelled the first 20 miles by rail, at the rate of 22| miles
an hour ; he then walked the remaining 82 miles at \ of
that rate. At what o'clock did he arrive ?

PAPER IIL

1. A and B fire at targets, having 55 cartridges each. A
fires twice in 3 minutes, and B three times in 5 minutes

;

how many times will B have to fire after A has finished?

17
3. (1) Convert into a decimal ; why is the result a

terminating, and not a recurring decimal ? (2) Express Zs,

(i\d. as the decimal of £5. (3) Which is greater, -36 of a
guinea, or '36 of £1 ? (4) By how much?

3. What sum of money will amount to $552.50 in 15 ma
at 5 per cent. simp. int. ?

4. A room whose height is 11 ft., auu length twice its
breadth, takes 143 yds. of paper 2 ft. wide tor its four walls

;

how much carpet will it require?

5. Two clocks strike 9 together on Tuesday Mornings
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On Wednesday morninaj one wants 10 minutes to 11 when
the other strikes 11. How much must the slower be put
on that they may strike 9 together in tlie evening ?

6. A person bouglit 43 shares in a coal mine at 35^, and
and kept them till they declined to IH, when he sold out
and bought with the proceeds 6 per cent bank stock a^, 28
premium; find hia annual income from the latter invest-

ment
PAPER IV.

1. Define a fraction, and shew from your definition that

I =s
J. (1) Add together i, f , -3^5, and -^

; and find what

4
fraction the sum is of l^^ of ^=. (2) How many times can

•027 be taken from 3*33 ? What fraction is the remainder of
the former?

2. A person left a sum of money which was divided
equally amongst 43 poor people, such that, after a deduction
01 M. in the pound, each received £3r3«. 4|<Z. What sum
did he leave ?

3. (1) If the carriage of 13 cwt , 2 qrs., 19 lbs. for 35 miles
cost £4. Vis. 6d, what must be paid for the conveyance of
41 cwt., 1 lb. for 49 miles ? (A cwt.= 112 lbs.) (2) A bank-
rupt owes $2085, of - hich |235 is due to A, $325 to B, $525
to Gy and the rest to D. How much must he pay in the $
so that D mayreceive as much as is due to (7?

4. A merchant buys 2 butts of wine, one for £120, and
one for £110, he also buys a third, and after mixing the

three, retails the wine at 455. per dozen, making 12J per
cent, oij hia outlay: supposing the number of dozens in a
butt to be 52, find the price of the third butt.

6. The price of 2 turkeys and 9 fowls is £2. 18s. 6ef. and
the price of 6 turkeys and 2 fowls is £4. 8s. 2d. ; find the
price of a turkey and a fowl.

6. Hov»' long will it take to walk round a square field

containing 13 ac., 81 yds. at the rate of 3i miles an hour ?

!
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SECTIOlSr VI.

I

MENTAL ARITHMETIC.

143. The following table will be found useful.

- Multiplieation and Division Table.
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OA1
®"^^^"6Stion3 as 7+ 8 + 3, &c.,are how many? and

29 less 7, less 6, &c., are how many? or questions in which
addition and subti-action are combined, we omit; because,
any teacher, by a little practice, can very easily give such
exercises to the class, and, moreover, every practical teacher
knows that much of the value of this part of the Arithmetic
depends on the pupil not having seen the questions before
the lesson begins.

150. Tofiiid tU valxui of 12 things, the value of one thina
being given.

Rule. Reckon each penny in the given value as a shil-
Img, and each farthing as M.
Ex. Find the value of 13 thmgs at 15K each.
By the Rule,

The value req^.= U. xl5+3d.x3 = 15». M
Beaaonfor tlie Process.

13 thmgs at Id, each = Is.; .-. 13 at 15d each = 1«. x 15= 15a.
12 K =M ; .

•. 13 at Id = 3(^. X 3 =M

;

.-. 13 thmgs at 15K each = 15s. 9d
,

151. To find the vcUtie of 24 things, the value of one thing
oeing given.

Rule. Reckon each penny in the given value as 3«.. and
each farthing as 6d.

153. To find tJie value of 48 things, the value of one thina
being given.

Rule. Reduce the given value into farthings, the result
reckoned as so many shillings will be the value reqmred.
Ex. Find the value of 48 things at 18K each.
By the Rule, smce 18i<?.= 75(7.,

the value req*^. = 75«.= £3. 15*.

[Heasonfor the Process.

48 things at id. = 4Sq.= Is. :

I .*. 48thingsat75g'.= Ux7o = 75s.= £3. 15s.

\ 153. Tofind the value of 144. things, the value of one thina

'

being given.,

'RxTJE. (1) Find the value of 12 thinsrsbv Rule 150: thpn
consider this value as the value of one thin^, and applv
Rule 150 a second time.

' .Ex. Fmd the value of 144 things at 13id each.

i



MENTAL ARITHMETia 157

Value of 12 things = 13«.-+- 6rf.= 13«. M.
Value of 144 things = 135. x 12 + 6s. = 15Gs.+ 6«.= £8. 2«.

154. The following general Rule may be given " for find-

ing the value of any number of things^ the value of one thing

being given"

Rule. Reckon how many dozens are contained in th^

given number, and how many single things remain over.

Then by Rule 150, find the value of one dozen, which value

multiply by the number of dozens, and add to the result the

price ot the single things which remained over.

Ex. Find the value of 88 things at 4«. '7d. each,
QQ — 3x12 1 2

value of 12 things = £2. Sk 4- 7«. = £2. 15«.

.• 12 X 3 = £2. 15«. X 3 = £8. 5s.

.• 2 = 4s. 7d X 2 = 9«. 2d
/ 38 = £8. 5s. + 9s. 2d = £8. 14s. 2d.

Ex. LXXX.
1. Find the value of 12 articles at the following prices

for a smgle article. (1) 4d (2) 2d (3) 5d (4) 7d
(5) lid (6) lid (7) 2id (8) 3|d (9) b^d (10) 8id
(11) lOid (12) Is. Ofc? (13) Is. M. (14) Is. 6id
(15) Is. 9fd (16) Is. Sd. (17) Is. IHd (18) Is. 2id.

(19) 2s. 7d (20) 8s. Oid (21) 4s. 4d. (22) 6s. Ifd.

(23) 7s. 9d (24) 8s. 5id. (25) lis. 7fd (26) 13s. 2d
(27) 16s. 3id (28) 18s. lid (29) 19s. 9d (30) 19s. 6fd

2. At the prices named as the value of a single article m
(1) to (12) mclusive m the last question find the value of 24

articles ; at the prices named in (13) to (20) inclusive find

the value of 48 articles ; and at the prices named in (21) to

(80) inclusive find the value of 144 articles.

3. At the prices named as the value of one article in

quest*. 1. (6) to (20) inclusive, find the value of (1) 13;

(2)21; (3)28; (4)35; (5)41; (6)44; (7)57; (8)72;

(9) 153; (10) 182 articles.

155. To find Hie value of 20 things, the value of one thing

being given.

Rule. Reckon each shilUng in the given value as £1 , ana

,

if there be nence. reckon each penny as the twelfth of £1,

thus Id as Is. 8d.,'and if there be farthings, each farthing as

one-fourth the value of each penny, or Iq. as 5d &c.

Ex. Fmd the value of 20 things at 2s. 8id each.
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By the Rale,
The value rcquked = £1x2 + {U. M.)x% + M. x

2

7?. ^ ., .. = ^^ + 13«. 4t?. + lOrf. = £2. 14i. 2dLReasonfor tlie Process.

20 things at 1.. =20.. = £1 ; ... 20 things at 2..

ftrt \ •
— *»! X 2 = £2,

20 things at \d. = la. m. ; .: 30 things at &?= 1«. S(l. X 8= 13«. 4d.

. 20 things atW=^, or 20 things at id = 104;
.-. value of 20 things at 2s. Sid. = £3. 14s. 2d.

bJ^Vhll^"^
'^ '^"' "f '"'' ''»«^»' '^ ^^-^ ofor>^ thing

mg, then reckon each farthing as equalTs" l1 ""
Ex. Find the value oflOO things at 2.. S^d. each.By the Rule, since 5\d. = 31j.
The value req". = £5 x 2 + 3s! x 31 + Irf x 31= £10 + £3. 2«. + Is. 9(i. = £13. 3,, g^j
Seasonfor tlie Proeesi.

100 things at Is. = £5 ; .-. 100 things at 2s. = £5 x 3 = £10

tipf/by
'4'°"' ^* = ^'- '^'^'"S !?• "^ «1««1 to Id, we mm:

^^Also, since 3s. = 96?., taldng Iq. as equal to 2s., we multiply

.-. taldng 1}. = 3s. + Id, we multiply by 96 + 4, or 100

isjsi^LeSf i^ ^^erofi;tThTtt ?iin^.^sr
intyer^^q'^i^Jd""^

«'^^" Principal anVSe^^oVuc^^tSl

Ex. 1 Find the interest on $78.56 for 2 vrs 7 mn at ftper cent, per annum. -^ ' ™°' *^ ^

months; V-= 151.
in" .req«i.=15ix $78.56 = $1217Ga

» e

Iw
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Bmmnfor iJie Process.

The interest of $1 for 1 month = ^ cent.
.*. half the number of months will express the interest in

cents of $1 for the given time.

JVbte 1. It will be quite easy to obtain from the above the
interest at any other rate than 6 per cent. ; by first obtaining
the interest as directed above and then by Practice to add or
subtract as the case may require.

Ex. 2. Find the interest of |80 for 15 months at 8 per
cent, per annum.
At 6 per cent. in*. = $6, as by the above Rule

;

.-. at 8 per cent, in^ = $6 + i of
"

Ex. 3. Find the interest on $110 for 10 months at 5 per
cent, per annum.

At 6 per cent, in^ = $5.50, by the Rule

;

.*. at 5 per cent. in*. = |5.50 — i $5.50.

= $5.50 - 91f cents.
= $4.58^.

Note 2. If there are days in the question, the interest may
be found for $1 by dividing the days by 6 and reckoning the
quotient tenths of a cent, which being added to the result
obtained in the Rule, will give the interest of $1 for months
and days, and consequently for any amount

Ex. 4. Find the interest on $90 for 6 months and 24 days
at 6 per cent, per annum.

In*, on $1 — 3*4 cents, by the Rule

;

m*. on = 3-4 cents x"90.

$3.06.

Ex. LXXXI.
Find the interest at 6 per cent, per annum : (1) On $37

for 4 months. (2) On $42 for 6 months. (3) On $55 for 8
months. (4) On $75 for 10 months. (5) On $110 for 7
months. (G) On $38.50 for 9 months. (7) On $84.25 for 12
months. (8) On $120 for 15 months. (9) On $228 for 18
months. (10) On $678.50 for 8 months. (11) On $422.35
for 9 months. (12) On $328.50 for 9 months.

A
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Ex. I. (p. 10.)

63 'f 1A^y ^.'«^^;
. A ^' ^' ^3, 29 76, 80, D4, 13

st 89,WV/93!V»^^^^^ ^^^ ^» ^^' ^^'^^' ^^^

Ex. 11. (p. 11.)
1. 106, 150,^00, 287, 810, 431, 555, 919, 867

2(1* 209 '91^(?'9i^^oi^o^'li^' !?!' ^^^^^ 20^' 204, 205, 206, 207,^W, /iU9, 310, 211, 212, 213 ; 612,613 614 fil.'? ftlfi m7 nift
619; 948, 949, 950, 951, 952, 953 954 955 956 957 95R Ofio'
960, 961, 962, 963, 964, 965,Wm^es? 969

'
' ^'

®^^'

Ex.111, (p. 12.)
1. 4586, 7321, 9798, 7006.
2. 5004, 6400, 5040, 8036. 8306 8360 9909
8. 75635, 90909, 10004, Smo^mte4m, 88000.

Ex. IV. (p. 13.)
1. 105, 8790, 37071, 30402, 77700 24817
2. 105409, 8008013, 7650090, 64000400 89044001

o ^2SP^' 900300800, 53000503. '

^"^^^^^^

8. 6006070007, 83401001010, 7004089200, 990000000.

Ex. V. (p. 14.)

five fifW °;w^T' ^T' °^"^' ejg^^teen, five, twenty, eleven.

&. ^' ^ *
twenty-nine, three, seventeei, fifty!

-.,?;
^ineteen, eight forti^ne, eighty-eight, twentv-sevenseventy-two ninetv-four, ftfty-ninl, sfxtetn, sixty-oneSty-eight, eighty, fifty-six, twe^y-eight ' ^ '

^^
6. One hundred and seven, one hundred and spvpnfir

seventeen, four hundred and thirty, six Sred and^Inet^'

21;.T''^'
e^ht hundred, eiffht, nine hSecfand fiE^eightliundred and tliree, sixlundred and el^htv four

^ ' '

.«i';at

-*
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hundred And seventy/ five thousand and eiffhtv-sevpn «I^thousand nine hundred, six thousand and nine two^C^an^
fi3?no"^^S'^ ^? ^¥^y' ««v«° t^^»«and and fortrflve 8^^^
htrd'anTseS^^ ^^^^^-^-' «^- ^o^^^Z

6. Twenty-four thousand seven hundered and fourtcpn

r hn^^'^T^^ ^r *^V^^^«^'
te'^ thousand and tweXC

hunfcnd ^fi7,^"^^^^d
a«d five, seventy thoSlf fo^

^Te^seTen?^^^^^^^ ^'^-^ «-d B<^ven,

hf;fJi^fr ^"^^^^^^ thousand eiffht hundred and sixtv-threethirty millions eighty thousand six hundred and thirtv nine'ty-six millions four hundred thousand two hundred and fift

v

eight hundred millions four hundred thousand th?ee hun!dred and seven five hundred and seventy-twomuS sixtvthousand four hundred and ninety-five
^""ons sixty

7. One hundred and twenty millions one hundred andninety-two thousand seven hundred and three eiXhnn
i'nd flTJ "?""T ?^^ hundred and &even thSS"-sand five hundred and sixty, one billion and fiftv millions

hnZ^ZZil""^
^"^^"^ ^^ twenty-nme, one^^SSdrTd

Ex. VI. (p. 16.)

1. 19. 2. 27. 8. 26. 4. II- 16 • ift. iq. oq. tiv

1. 37.

7. 115.

13. 214
18. 1540.

23, 1551.

28. 2018.
33. 28260.
37. 287. •

Ex. VII. (p. 19.)

^ 2. 69. 3. 99. 4. 99. 5. 95 6 71
^*
ilVi^- ^^V. .)?o

21^- 11- 213. IS. 186.*
14. 241. 15. 503. 16. 1741 17 2iq<i
19. 2201. 20. 1364. 21 192d. 22 1549
24 2514. 25.1665. 26.2451 27! 2?48'

38. 9770. 39. |420ii. 40. 3554 oranges.

Ex. VIII. (p. 20.)

1. 148. 2. 816. 3. 295. 4. 291. 6 340 « ifisi
7. 2124. 8. 3216. 9. 3166. l4^ 2974 11 4^*
12. 323915. ^ 13. 400257. 14 SrST' ^l' 2S
16. 811^81^^17. 24601758. 18. 17r357568. 19. 260di«al

• ^^ 31. 186839. 22. 72268. 23. 19^^*^
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7. 156.

14. 35.

19. 601
25. 179.

Ex. IX. (p. 21.)

1. 2643560. 2. 5074223. 3. 226987. 4. 9948324

A ??i5S515;«®-
1642844613. 7. 5481487220. 8. 3582727022;

9. 5198944018. 10. 2553242160. 11. 4803131181
12. 6137065059. 13. 434883345. 14. 100, 15 982*
16. $3185. 17. 165802.

Ex. X (p. 25.)

1. 4. 2. 12. 3. 28. 4. 50. 5. 26. 6. 546.
8. 6. 9. 2. 10. 58. 11. 36. 12. 9. 13. 16.
15. 184. 16. 167. 17. 188. 18. 198.
20. 594 21. 205. 22. 87. 23. 89. 24. 109.
26. c^. 27. 109. 28. 398. 29. 13; 42; 38; 114; 198;
174. 30. $260 ; $40. 31. 19. 82. 31. 33. 8. 34. 7
cents.

Ex. XL (p. 26.)

1.1921. 2.3711. 3.999. 4.2239. 5.4484. 6.

\f\c.a
'^'

^^.^f n.?o/^^- .
.^- ^^^^' 10- "^^89, 11. 3025.

12; 806. 13. 25184. 14. 21023. 15. 8. 16. 18173.

H- IS^S'^A . 1^- 8639494. 19. 19075299. 20. 555939946.
21. 2899 ; 997833. 22. 5986. 23. 1502:^. 24. 1891 • 72
25. 68; 140. 26. $217 in debt. 27. 19th step from bot-
tom, 26th step from the top. 28. 5 officers, 58 children 47
able bodied, 23 infirm. 29. G82. 30.45718. 31.7096305
32. 56289613. 33. 66291414. 34. $260. 35. $8337588.

Ex. XII. (p. 28.)

XXVIII; XXXVII;% LUI; LIX; LXII; LXXVII
LXXXIV; OIII; CLVII; CXC; CC; DCLI
DCCLXXXni; MCCIV; MDXXVII; MDCCCLXV.

2. three, 3; six, 6; eighi, 8; thirteen, 13; fifteen, 15;
seventeen, 17; twenty, 20; fifty-four, 54 ; eight-one, 81 ; one
hundred and eleven. 111 ; six hundred and five, 605 ; five
thousand and two, 5002 ; one million one hundred thousand
1100000; two thousand, 2000; seven himdred and forty-nme
749 ; one thousand eight hundred and sixty-five, 1865.

Ex. XIII. (p. 30.)

1. 106. %. 94. 3. 176. 4. 112. 5. 144. 6. 180

?!.®L>. ^•.^%.- ^- A^^i.- 1^1 2^4- 11_332. 12. 450!
mi omi, 14. 2lo. 15. 216. 16. 694. 1y. 4QS. \Jl 189
If ail. 180.360. 21.616. 22.621. 23.486. 2/ t'

i

. r

\i

-•?«*.:
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of- ?S2-. ^^\I^L3 ^^^' 2Q- '-^1- 29. 720. 80. 588,
81. 1374. 83. 3400. 33. 3091. 34. 1104. 85. 3885
86. 3933. 37. 3853. 38. 6335. 39. 6680. 40. 4383*
41. 5600. 42. 5918. 43. 10656. 44. 8448. 45 439

' bushels, 2574 shillings. 46. 756 pence, 1764 pence. 3034
pence. 47. 44 cents. 48. 44. 49. 885.

Ex. XIV. (p. 81.)

^ 1. 18096. 2. 11698. 8. 29619. 4. 114228. 5. 24228,
6. 485340. 7. 416160. 8. 404825. 9. 3073630. 10. 388064
11. 231483. 12. 346284. 13. 590593. 14. 833184
15. 234937. 16. 1098444. 17. 1) 7740984, 19353460
11611476, 27093444, 15481968, 34834438, 23223953,30903936'
43575413, 46445904. (3) 9319516, 23048790, 13829274
33268306, 18439032, 41487833, 2765S548, 36878064, 50707338*

o'jSin???' ^^> 171947728, 429869. ,0, 257921592, 6018170481

?^????i?^' 773764776, 515843184, 687790912, 945712504
1031686368. (4) 18181706, 45454265, 2727^.559, 6863597l'
36363412, 81817677, 54545118, 72726824, 99999383, 109090336.
(5) 111760184, 279400460, 167640276, 391160644, 223520308.
502920838, 335380553, • 447040736, 614681013, 670561104
(6) 1975808643, 4988371605, 3963962963, 6913580847.
8950617384, 8888888889,5925925936,7901334568, 10864197531.
11851851853. 18. 98 miles. 19. 888 miles. ..

Ex. XV. (p. 34.) f
2. 18306. 3. 9:08. 4. 32454.

7. 33790. 8. 32385. 9. 77341.
13. 79992. 13. 318075.
16. 303102^, 17. 6964704.
20. 331200. 21 308163.

24. 1619723. 25. 524V ?000.
»8. 244366673.

80. 353446772. 81. 844115512.
33. 663508082. 34. 593928000000

A
1. 8334.

6. 32643.

11. 50516.

15. 45468:

19. 183150.
23. 725912.
27. 7851033000.

r
5. 67706.
10.-42183

14. 281501
18. 4328192.
22. 250200.

26. 493463038.
29. 140645085.
82. 736924345.

85. 8106030532.
86.633439160. 37.33146651; 1368500000;' 791637400-
2808138637515. 88. 148673. 89. (1) 61399; (3) 51480000.'
4U. See 15, 16, 17, 18.

Ex. XVI. (p. 34.)

. hA?^.9^^^' 2- 131396083. 3. 4916047312. 4 43506216.
5. 31884470. 0. 88789080848. 7. 66260991808

10. io1jSilSOO70.

18. 8948214050.n. 100453365411. 12. 157593610868.
n

/..^
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14. 37416327796. 15. 109588282650. 16. 60435674536845.
17. 496562849756. la 67226401140. 19. 18834770670.

Ex. XVII. (p. 37.)

iAA Jthoh ^^' ^^^' ^^^' ^^^^ ^^^» mi3|; 17ill|,12|;
loj, 11^, 13j.

l«?f2W&f'"^^•^^^^' ^^' '''" ^^«' ^'

«,i ^l^d^y*"^' 83f,24i,16A; 84i, 25J, 17A ; 42f, 82i,
31-ft ; 40, 80, 20.

i:«L ii^l' ^i?tt'
^^^' "^^^ ^'^^' ^-*^» "^^^ 588tV, 642Tir;

055|, 416iV, 454-ft-.

«J; ?^\^9lV?'> 12001, 800A, 960j^; 1033f,688H,826^;
8181, 645i\, 654-,^.

9. 7187iV, 8624 ,%, 12320f ; 6053H, 7263t^, 10376f ; 7124A,
8549, ia2m; 2941A, 3529A, 5042f

10. 6909A, 95001, 6883A; 8182-jir, 11251i, 7500A;
4820i3t, 66281, 4418H.

ir» --i^»

11. 6838371, 647069^iV 49ra36i«r ; 11712385|, 9370068-A;,
8518243.«»^ ; 2575241, 206C19A, 18729(>,8r.

12. 1194292f, 928894<k, 696670,^?; 969949, 754404J,
665803tV ; 1412855f, 109888vf, 824165-,^.

13. 66725 times, 19871. l4. (1) 9. (2) 1613. 15. 54
cents. 16. 7 plums. 17. 506. 18. 11946419. 19. Cook
received 1561, man-se vant $1122, housekeeper $2244.
80. 1728. 21. a 2^. 26orangea 23. 35 penknives.

Lx. XVIII. (p. 41).

1, 12; 40; 53; 91. 2. 45; 29; 65; 97. 3. 67; 79; 88; 73.
4. 215; 798; 885; 102. 5. 805; 682; 127; 357; 460;
7090. 6. 379; 407; 940; 738; 93845796; 580073. 7. 347
569; 3094. 8. 1987; 7071; 650. 9. 9009; 6436; 388.m 21503 rem. 5; 3450; 124 rem. 477. 11. 57096; 76542
fern. 136; 4655 rem. 603. 12. 103944; 175971 rem. 66;
87039; 84003; 967427210 rem. 61. 13. 190182; 4623;
60301; 87366 rem. 6076. 14. 2007 rem. 1

c ^0300; 65839
«i£>*M O. 01 ORO ! (r t\fiC%A_iiO . -inKA^^ '<<^C- * ^^"^ '\iVrv mm/vnM-<

10, 87810; 8260450; 7308641a 17. 1799. la 180 paim.
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J?' Ion ^2w^5L^«*-5?- 21. law. 22. $3. 28.1000.
24. 420. 25. 403. 26. 372547. 27. 17129. 28. flQ.

Ex. XIX (p. 43.)

403M, 1639 '
'^^' '^' *' '^^' ^''^' ^^'^^'

3- 829A^, 28ifft, 3708Hi; 79x4J^, 6-,m, SSOrfti,-

916 and 800 men over. 12. 956t§8S^.

Ex. XX. (p. 51.)

1. 681440 far. 2. 1085070 inches.
4. 3842037640 sq. in. 5. 8092505 Is.

8. 16820 grs.

11. 440 gills.

14. 158304 grs.

7. 24480 mins.
10. 1074088 c. in.

13. 2030400 mins.
16. 98425 half-pence.
19. 2281906 far.

8. 4167680 dm.
6. 81518396 sq. in.

9. 15630 yds.
12. 7040 qts.

15. 276400 grs.
17. 1063864 sq. yds. 18. 3499 nls.

„^ _^^ , . 20. 21667 lbs. 21. 92160 sees.
22. 530784 m. 23. 300362 far. 24. 604800 grs. 25. 520 nls
26. 8S8 nls. 27. 544345 far. 28. 82800 scs. 29. 378 gaUs.
80. 192938 far.

^

Ex. XXI. (p. 53.)

1. £128. 8». ^d. 2. 2 lbs., 3 oz., 8 dwt, 20 grs.
8. 2373 galls., 3 qts., 1 pt 4. 103 lea., 2 mis., 7 fur., 16 pa

; 6. 3 tons, 18 cwt, 1 q^, 14 lbs., 14 oz. 6. 580 ac, 1 ro., 27 pa
7. 29 lbs., 1 oz., 12 dwt., 4 grs.

» »
fv.

8. 11517 mis., 1 fur., 27 pa, 2 yds., 11 in., Is.

9. 14997 tons, 8 cwt, 1 qr., 14 lbs., 10 oz., 12 drs.
10. 1 ml, 7 fur., 14 pa, 2 it., 9 in. 11. 17 lbs., 3 dwt, 14 grs.
13. 3 tons, 19 cwt, 1 lb., oz. 13. 132 lbs., 3 drs., 17 grsw
14. 3 wks., 5 dys., 23 hrs., 58', 13". 15. 35 ac, 2 m. 20 po.
16. 297 c. yds. 17. 198 ac, 1 ra, 15 po., I6i yds.

21. 608 hhds., 19 gals., L qts. 22. 596 hhds., 44 gals., t

5!- H?i^^"'^''5^^ 24. 29411 bu,,261bB. 25.' i2fbu.';81
26.1807.47. 27. £1014. 4«. 8i<?.

'
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Ex. XXII. (p. 54)
1. $94.64. 2. £20. 12s. 3d 3. 10 qrs., 34 lbs., 1 oz.

4. 107 lbs., 1 oz., 10 dwt., 17 gre.

5. 55 lbs. , 1 05J., 5 drs., 2 sc, 1 gr.

6. $17255.22 7, 288 tons, 2 cwt, 2 qrs., 23 lbs.

8. 578 yds., 2 qrs. 9. 79 mis., 3 fur., 9 per., 3 yds.
10. £145.17«.lid 11. 116dys.,8hrs.,35',12". 12. $8470.12.
13. 42 ac, 2 ro., 25 po., 5 ft., 40 in.

14. 99 tons, 8 cwt, 3 qrs., 12 lbs., 11 oz., 15 drs.

15. $11040.
Ex. XXin. (p. 56.)

1. £15. 8*. Qd. 2. 9 lbs., 11 oz., 3 drs., 16 grs.

3. 2 lbs., 10 oz., 7 dwt 4. 2 mis., 6 fur., 35 po., 1 yd.
5. 13 yds., 1 qr., 2 nls., 2 in. 6. 28 c. yds., 23 c. ft., 1443 in.

7. 1 ac., 2 ro., 38 po., 1 yd., 2 ft, 142 in.

8. 5 dys., 9 hrs., 49 min., 57 sec. 9. £53. 17s. lOfd
10. 2 qrs., 15 lbs., 11 oz., 14 drs. 11. $1068.89.
12. 95 cords, 110 c. ft. 13. $27.69.
14. 107 ac, 2 ro., 34 po., 29 yds., 7 ft., 118 in.

15. 79 c. yds., 21 c. ft., 1377 c. in.

16. 27 mis., 29 per.! ft, 10 in. 17. Q% 39', 39".

18. 5 tons, 16 cwt, 2 qrs., 23 lbs., 11 oz., 1 dr.

19. 10yds., 2 qrs., 2nl8.., 2 in. 20. 70 bu., 2 pks., l^al., 2 qts.

21. 673bu., 1 ^al., 2qts.

Ex. XXIV. (p. 58.)

1. £24. 19s. 2. 52 lbs., 5 oz., 4 drs.

3. 74 lbs., .1 oz., 1 dwt., 16 grs. 4 139 yds., 2 qrs., 3 nls.

5. 167 mis., 6 fur., 1 per., 1 yd. 6. $1660.33.
7. 129 cwt, 1 qr., 11 lbs., 7 oz., 8 drs.

8. 58 mis., 5 fur., 18 po., 1 yd., 9 in. 9. $6099.30.
10. 86 wks., 8 hrs., 56 min. 11. 95 ac, 36 per., 3 ft

12. £146. 3s. 6id 13. 899 lbs., 8 oz., 4 drs.

14. 23 bu., 1 pk., 3 qts. 15. 21 dys., 15 hrs., 50 min.
16. 50103 gals., 2 qts., 1 pt
17. 4382 dys., 21 hrs., 47 min., 24 sec 18. £812. 15s. O^d,

19. 134 ac, 3 ro., 31 po. 20. $3572.16.

21. 25043 bu., 2 pks., 1 gal. 22. £840. lis. 6d
23. 219 lbs., 8 oz., 10 dwt, 13 grs. 24. $7342.
25. £159. 15s. 6i<?. 26. $22503. 27. 381 mis., 12 po., 2 yds.

Ex. XXV. (p. 59.)

1583 ac, 2 ro., 12 po. 2. 15o6*mls.,'6 po. 3. £2817. 12s.1.

4. 1621 lbs., 4 oi, 16 dwt, 18 grs 5. £361. 13s. dd.

r^^.
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3. £2194. 10s. 7(f.

5. £2771. 28. lid
7. $470.25.

6. 1484 vds., 2 qrs., 2 nls. 7. 188 cwt, 22 lbs., 11 oz., 10 dra.
8. £5912. 4s. ^yt. 9. $7321.30.

10. 1493 c. yds., 11 c. ft. 1332 in.

11. 182 lbs., 10 oz., 1 dwt, 13 grs. 12. £3743. 7s. IM.
13. 688 dys., 6 hrs., 40 min. 14. 6297 lbs., 11 oz., 4 drs.
15. 33272 lbs., 1 oz., 18 dwt, 6 grs. 16. £3676. 13s. lOid
17. 1319 ac, ro., po., 13 yds., 4 ft., 48 in.

18. 1034 mis., 2 fur., 4 po., 3 m. 19. £2100. 18s. M
20. $118575. 21. 8500 bushels.

Ex. XXVI. (p. 61.)

1. 352 cwt, 2 qrs., 21 lbs., 13 oz.

2. 33772 lbs., 10 oz., 18 dwt, 15 grs.
4. 1870 cwt, 3 qrs., 23 lbs., 4 oz., 5 drs.
6. 10826 lbs., 8 oz., 5 drs., 2 sc, 4 grs. ,. ^ ..

8. $66.04. 9. $97.50. 10. 12 cwt, 1 qr., 7 lbs., 8 oz.
11. $40000.

Ex. XXVII. (p. 63.)

1. £55. 15?. IK 2. 29 lbs., 8 oz., 8 dwt, 6 grs.
8. 24 mis., 1 fur., 19 po., 3 yds., 10 in. 4. 23 yds., 3 nls.
5. 144 lbs., 3 oz., 4 drs., 8 i grs. 6. £188. 19s. 9M
7. 2 tons, 10 cwt, 12 lbs., 10 oz., lOf drs.

8. 17 ac, 1 ro., 30 po., 10 yds., 6 ft., 55^ in.

9. 3 qrs., 11 lbs., 13 oz., 5ft^ drs.

10. 6 mis., 7 fur., 14 po., 3iVA in.

11. 6 bu., 1 pk., 1 gal.,41 pt
13. 4 lbs., 4 oz., 1 dr., 1 sc, 11^ grs.
14. 7 fur., 23 po., 5 yds., 1 in. \i^S Is.

15. 1 ac, 1 ro., 9 po., 22 yds., 5 ft, 14^1 in.

16. 1 ton, 1 cwt., 3 qrs., 2 lbs., 12 oz., lOMf drs.
17. 5 c yds., 11 c ft, 961|tt c in.

18. 4 lbs., 4 oz., 3 drs., 1 sc, lliff grs.
19. 4 lbs., 10 oz., 1 dwt, 9^^ grs. 20. £2. 10s. 6I3K
21. 13s. lyt. 22. 115 dys., 5 lire., 54 mm., 22Hf sec
23. ,p8.49iH. 24. $13.39^^. 25. $1.64^^, $1.91|i^.
26. $4.65. 27. $1.15. 28. $2.53ff.

Ex. XXVm. (p. 64.)

1. 9 times. 2. 3 times. 3. 436 times.
6. 25Hf times. 6. 8|H times. 7. 9 times.
0. 75 times. 10. 65 times. 11. 100 times.

12. £52. 16s. 2|<?.

4. 3 Umes.
8. 24 times.

Ex. XXIX. (p. 65.)

1. $101.25. 2. $231.85. 8. $831.53i. 4. $616,681.

#
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I' Ifal-^k h ^l^^l^. 7. $8451.981. 8. |258.96i.

IS S1?1 ^%*fi?V% V- ^^A. 12. 1189 Hs:
13. |8069.33i. 14. $301.94^. 15. $151.7^. 16. $350.75.

Ex. XXX. (p. 66.)

1. £54. 6«. M. 2. £81. 17«. 9d
4. £21. 2«. 6(f. 6. £18. 19a. 9d
7. £216. 19«. m. 8. £290. 12».

10. £484. 6«. 11. £555. U. 5H

8. £4. 6*. 9(f.

6. £31. 6«. 10i<?.
9. £348. 8«. lie«.

13. £946. 7«. 4JA

Ex. XXXI. (p. 66.)

J.
117984. 2. 107766. 3. 8653012.

6. 2 mis., 6 fur., 18 per., 5 yds., 1 ft., 10 in.
6. 1st, $5.60, $17.17 ; 2nd, $11.57.

PAPER II.
1. £362.19».9d
8. 183 ac, 1 ro., 24 per., 26 yds., 7^^ ft.

4. $ 9.482V. 5. 5 dresses, £2. 15«. 1^. each.

4. 1898307.

2. $63.47.

6. $^27.42.

PAPER in.

1. £46. 1^. 6d 2. $7000, $21000, $35000. 8. £13. 12«. 9(f.
4. 1 ro., 18 po., 5 yds., 2 ft., and 16i feet over.
6. 17 cwt, 1 qr. 8 lbs., 10 oz., 6 drs., and 89 dre. over.
6.^ houra, 54 min.

PAPER rv".

1. $148.15. 2. 11 18. 3. 9, 18, 27. 4. owner of net, 8
dozen; owner of boat, 16 dozen: each man 32 dozen
6. 2301696 pores. 6. 42000,42889.

' *

PAPER V.

!• ?255647664981. 2. 861447920. 3. 11904. 4. 12752
6. 465335. 6. 95587.

PAPER VI.

\' ?oP^- o^-
*1«496471. 3. $10444830.63. 4. 6228f lbs.

5. 136 ac., 3 ro., 14 po., 24,VA- yds. 6. 634338.

Ex. XXXII. (p. 71.)

1. 2. 2. 3. 3. 2. 4. 4. n. 4. 6. 3. 7. 3. 8 (? 9 4
10.2. 11.58. 12.63. 13.2. 14 30. 16. 10. Ifl ft

ii. iiOiie. 18. 8. 19. m, 20. 852. 21. 131 22 yi'im^
as. 7050, 24 11. 25. 17. 26.^1.

^^
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iJ». XXXIIJ. (p.1«.)

1. 90. 2. 72. 8. 144. 4. 1260. 6. 240. (J. ^68. 7. 625.
a 1068. 9. 1050. 10. 2520. H. 11088. 13. 450. 18. 1080.
14. 840. 16. 840. 16. l^i^O, 17. 1^6. la 21000
19. 43890. 20. miO.

Ex. XXXIV. (p, 74.)

r\ ^ 5 1? 14 13 1^ 84 51 85
i^^ 7» 7» 7, 7, 7, y; jg, j^, ^,

119 15^ 204
19

»

878

1045

107

»

'19' 19*

504 6^ mnW 84' M'
luoTO 14915

0891 570

lor

7

^)

107 ' 107
•

Ex. XXXV. (p. 75.)

A A i. ^ i. X
12' 20^ 24' ,85* 48' 18*

_ £ _7_
54' 81' 108*

16 16 16 16 16

29§0'87'

77

145'

77

819'

77

1624'

7

77

967'

wi.

979' 4984' 8900*

Ex. XXXVI. (p. 75.)

« 27 39 12 ^ 55 1?
9' 13' 2' 9' 18* 2'

80 135 195
2'

72
(2) #,

9 ' 13
*

90 513
8

' 10' 67 '

969 296 870

67 *
"¥"' 10

'

96 120

8' 10*

2109

67

n
9*

186

8 »

760

107*

7
45'

77

iis*

104

13 '

170

IQ*

57
*

Ex. XXTCVII. 1^. 76.)

1. 8. 2. 2i. 8. 4i. 4. 4. 5. 8^. j8. 0^. 7. ^, a 6i^.
9. 7. 10. a 11. 8tf. 12. 18H. 1& 9i¥r. 14. 108^.

15. 12^11.
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1. 8*

7^^
'• 65*

Ex. XXXVIII. (p. 76.)

2 35 16 88 ^89
'^•12* ^is- ^y- ^y- 6.

8874

12.
3376

63
•

,^ 60380
10. "K2400*

13.

17.

9.

26253

1250*

608543

3084
•

88716

126
•

14.

.^360931

^"•"4or*
69057

465
• 15.

19
•

118407
•680'

29160

2160*

1? 2.g.

8.
8363

35
•

35

Ex. XXXIX. (p. 77.)

q 1 .12 35

*'l9- ^'SS' ^16-

15

fi5

9.f. 10. f. 11.1 12.1
2

14 1!5 15 li ifi
6399

14. Q . 15. jg. 16. -^.

Ex. XL. (p. 78.)

3.? 4? 5.r
3* *• 8* 9'

B. j^. 9. ^3. 10. ^. 11. -

ir

7.

13.

5945

6 •

375
44'

ll S.g.

14.

19.

3
4*

235

397*

13*

15.

20.

il
114*

103

16.2 17.

136' 21.

24??

1 -i !?
12' 12'

,110 Jl^
'120' 120'

55 £
60' 60*

161

210*

7" 22.

^•21-

12 y
20*

191

279'

945

7I

13 2i13.
g^.

18.

1629*

827

7337'

23.
2j.

Ex. XLI. (page 79.)oil o 6 7 ^ 97 35
''•12' 12- ^'8 8 ^-63' 63*

140 183 2712 3689
200' 200' ^*

^ 83 43.

48' 48-

10.
189 384

6720' 6720'

560
11.

9.
48

12.

1008' 1008' 1008*

6545 6120 7^ 4455
8415' 8415' 8415' SiiS*

'^^•

60'

il 110

1170,

1260 I



ANSWERS.

1225 1170 800

15.

1260' 1260' 1260'

3744 6075 4200 6000

14 155 1^ 130 135
180' 180' 180' 180' 180-

171

84

7200' 7200' 7200' 7200" 1^-

^^9940 319464 340170 484155
621180' 621180' 62lT80' 62n80-

^ ]}^ ^« 90 100 105 108
120' 120- — ~

399330 448630

621180' 621180*

80 96
17.

63 40 48
72' 72' 73'

120' 120' 120' 120*

20.

1 1? 1?
15' 15'

220 264 165 90
330' 830' 830' 330*

Ex. XLII. (p. 80.)

28 27 . 221 228

120' 120*

19 ^ 5?
72' 72*

7.

396

504*

40

^'36' 36* 8.

36

g 315 896 673
'882' 882' 883*

1289

313' 313* ^•
393 315

604' 604*

6.
3339 3538 8430

168' 168' 168

1738 5445 103040

Q 320 255 353 390
'300' 300' 300' 300*

HQ 28 99 420
' 63' 63' W*

5040' 5040' 5040*

16704
9.

6336

6336' 6336' "mo''

13' litiX^fTJlAl^i }?' ^y^' ^^Veater by i yd.16. It 01 YV ot If OfH Of a loaf IS greater by ^rV of a Ibi

^^

' EX.XLIII. (p. 82.)

1.2J.
2.1-^. 3.3i 4.1,^. 5.§ 6. li 7. 1,V

41 87
^•56- ®-90- ^*'-^- "-15*. 12. 9iV. 13. 2A.

Ex. XLIY. (p. 83.)

1.
20*

2? 4.
72*

ft Sii n 41
•in Hat

"loo-

cake. 14(1)|. (2)5A-. 15. ^ef.

5-li. 6. 4iV 7. Iff.

11. m. 13. 12Hi 13. i of
1



ig,' wj.u ".' ujl'il
''rl*u»»#WliliS

tn

EX.XLV. (p. 84.)

1. 12H!. % g. 8. 20-«r ; i<f\i^, 5. 1. e. m 7. 8A»

8. B, C D, and A had i espectively 1 i 1 and I of

cheese.
4' 6' 9' g

85

Ex. XLVL (p. 86)

*• 19- -^^ ^- 8. st:. 4.73 26*

a 10. 9. 4f 10. 829tV. 11. 4f.

14. 6iiV. 15. ^,

12- ^-^S- «-2f. 7.g
17

13. 6rt. 18. ii.

Ex. XLVII. (p. 86:)

*• lyir. 2. s:. 8.
10

ir
A 116
4. -rrrz

ler 6. 91. 6. Iff. 7. I,

8, Iff. 9. aiH. 10.
27
88*

8*

11. 13. 5. 18.
8

18

15*

Ex. XLVIII. (p. 87.)

1. IHi. 8. !^. 8. I 4. If. 5. lif. 6. H. 7

8 ^^' 153-

25

8
9. 12H. 10. lA^. 11. ^

725*

12.

.2i

8n
1C3J49*

18.
444. 14. 3HIJ.

Ex. XLIX. (p. 88.)

1. 40 cents. 2. 8 fur. 8. 1 qr., 17 lbs., 13 oz., llf drs.
4 19 owt, 1 qr., 10 lbs. 5. 4 fur/ss per '

6. 2 kc 1 r^

8. 59 yds., S qrs.. If nls. 9. £7.' 4*. M.

5q l-^F ??• ,, t.^^- ^.i^^' 2^ "^^- 13- 7 lbs., 9 u;
18. 124. 14. 7 hrs., 12 min. 15. 13 cords, 64 c. ft.

10. 109 lbs., 8 oz.

oz., 9| drs.'

1 t 0i

160*

Ex. L. (p. 88.

&
15128

15

263

480'
5.

408
6.

175

44'



17
82*

^JwwEna.

'•
-IS-

178

6

8 i?
^•70-

14.
8

14960'

^»- Tr
1
28*

11- 5q. 23.

16.
895

^850601'

144

175*

I 2.

7.

13.

18
56-

6

I

1080
241*

1« 351
^^- ^4-

Ex. LI. (p. 89.)

6445

6762-
8.

27
^•14* 10.

14.
115

96*

857

160*

156

ft
7

6.4.

11.

6. y.

21625

4a2
•

1 ^ .„, EX.LII. (p. 92.)

EX.LIII. (p. 95.)

-2- . ii . ii . 301 270 6653 504
10' 100' 100' looo' iooo' ioooo* 2- ^;
301_;^9iD03. 3 45 «00 18741 ^
100000' iOOOOOO' 100' ioooo- 8- 1000' ^5 W^
•—I ?2?5! A 34702007 500005 660746805
10^000' IOOOO- ^- -100000-' loor^ iS^^

QQQ
f.

290050 20607 500038
10000000* ^- Ioooo" 'looo"' iooooo-

Ex. LIY. /n (hfi. ^

6M.'*-<^?a'
'^^'

?*'.;*f i.:*^''- a!' 5001; 951; 00961 •

5 08
J

00603. 8. 86-6; 1700701; mOOOffi •OoStOW;

1. ^



174 AmWEEJS.

30-76854 ; 0000053052. 4 •? ; 080. 6. 800 003 ; 0001.
6. 4000504; 0000070.

7. Six tenths ; seventeen hundredtns ; seven hundredths.

8. Seven thousandths; seven hundred thousandths, or
seven tenths; six and three thousand and four ten thou-
sandths.

9. Thirty-five and two hundred and five hundred thou-
sandths ; four hundred and thirty-four thousand one hundred
thousandtlis, or four hundred and thirty-four hundredths.

10. 3,80,3000,8000000; 13, 13, 1300, 1300000; 540003,
540003, 540003, 540003000; 74201, 742010, 74201000,
74201000000. 11. -6362, '05362, 000005362; 03 008,
•0000003; 700107, '700107, 0000700107; 600, 50, '005.

12. -00000208.

Ex.LV. (p. 97.)

2. 21408691. 8. 10061-88654
5. 40-23111. 6. 68507805. 7. 73320773.
9. 1393-7111.

1. 560-84603.

4 345-608037.

8. 98-69602912.

Ex. LVI. (p. 98.)

1.2-258. 2.7-0456. 8.6-9697. 4 1-0991. 6.(1)1-17:
204-98. (2) 68-67 ; '2808. (8) 7209544 ; 5270-76. (4) 441958

;

-0069998. 6. 2098. 7. 095; 1998. 8. -618 of it left.

9. m^ 10. (1) 79-8666. (2) 82-9819.

Ex. LVIL (p. 98.)

1. 1-1375. 2. 16-2945. 8. 8120812. 4 3-883715.1

5. 4246-48449. 6. 667-81; 114364272; 3752; 856-40164745.
7. -01778479; 488-745015235; -000642. 8. (1) -9150625.

[
(2) -3689. 9. 2781975 yds. 10. 346* loaves,

Ex. LVIII. (p. 100.)

1. 12-36. 2. 1-236. 3. 01236. 4 123600. 5. 123600000.
6. 1737-1. 7. 17371000. 8. 17371. 9. 173710000.

10. 170-01; 170010. 11. -00521; 521. 12. 00003; 08:
•000000008. 13. 108971-6; 1089716. 14 -Oil; 00011;
110. 15. 2040000; 204; -00204 16. 18030; 001808.
17. 213-2 ; 002132. 18. 0101. 19. '0008. 20. 12i days.

21. 85-5 times. 22. 03054

Ex. LIX. (p. 101.)

1. 6338 ; 63-333 ; 006. 2. 031 ; 8105 ; '003. 3. 6221-684

;

62315849050 ; 62-215. - *



•0001.

ANSWERS,

Et T X. (p. 102.)

175

L:^%^^*^' ?/!.. .«??' 5U 2. J875; 8-9375; -95;
•96875; 7925 •04 4-056; 008; '1584; 840029290875.

m. 5. 8-9125; 16-36.4. -5078125; 8-75;

Ea. LXI. (p. 104.)

1. -6; •i; 857142- l)Vj. ^J. 2. 6-637; 7-i35 ; 1001590;
2-8823529411764705. 8. 11135; 2301236.

4 ?. A A _?1 JL ?
* 9' 99' 11' 198' m'' r

6^.
°' 30'

868

495'

20233

99990'

19H; SOytTT. 6. 6/Mil5-iV 7.96-523114. 8.37-443543.
9. 1-817686. 10. 44-494309. 11. 40-8; 258722 ;

•01185. 12. 2-5416; '136; 0743; 80833958.

Ex. LXII. '(p. 105.)

1. 75 cents. 2. $4.37icts. 8. 62icts. 4. 2qr.,121b8.,8oz.
6. 3 fur. 6. 3 cwt., 2 qr. 7. £1. 3s. 5H 8. 5id., 5 q.
9. 3 lbs., 2 oz., 2 dwt 10. 20 ac, 3 ro., 28 po. 11. 6 ac,
1 ro., 4 po. 12. £1. 8«. 13. 17 wks., 6 days, 5 lira., 15 min.
14. 16 dys., 12 hrs., 5 min., 456 sec. 15. 15 lbs., 3 oz..
2 drs., 2 grs. 16. £12. 3«. 8id. -048q. 17. 12 ac, 2 ro.
4 po., 20 yds., 7 ft., 12276 in. 18. 80 lb8.,6 oz., 13-23 grs.
19. 66^ cents. 20. 9 shillings. 21. 4 cwt., 3 qr., lllb.,
10 oz., 10| dr. 22. £34. 3.<». 4d. 23. 5 lbs., 11 oz., 10 dwt.
24. 6c. yds., 6 eft. 25. 18ac.,2Hro. 26. £2166. 10«. 27. £5.
8«. 3K 28. 3 ro., 11 po., 9 yds., 1 ft., 72 in. 29. la. 5/i^.

Ex. LXIII. (p. 106.)

1. •3. 2. -25. 8. ^14583. 4. -81875. 5. •5416.

6. -00022095. 7. '22083. 8. 48083. 9. •2785493827160.

10. •82285714. 11. ^5375. 12. •87916. 13. 4.90. 14. 15972.

Ex. LXIV. (p. 107.)

PAPER I.

2. Seventy thousand three hundred and forty ; one hun-
dred and twenty-five millions four thousand three hundred
and twenty-one ; five trillions six huiidred and seven billiona
six hundred and five millions two hundred and thirteen
uiuuoand four hundred auu three.
8. (1) 54502043294; (2) 99276.
'^) 3875398^tH. 5. 1372869823. 6. 777348

4. (1) 1529981369865:



m ANSWEm,

PATER II.

1. 8034. a. 90 pints. 4. 56 feet: 17 times.

06 over.

5. (1) 239i
(3) $2354^'00O

; (3) $91870.42 and %i

TAPER III.

1. (1) 2i¥i\ ; (2) 2 .7f. 2. 15000. 3. (1) 3fj ; (2) Sm.
4. £24. 15fi. 5. 68 yards. 6. i of the orange.

PAPER iv.

1. 60. 2. 84-873 or 84i. 3. '01236. 4. $416.27^.
6. 21 on smaller side, 24 on larger side, and 72 lookers on.

6, One side scores 7 times as many runs as the other, and
therefore that side wins.

PAPER V.

276«. 3. 42A. 4. $19.90. 5. $5.92.1. 12s. U.
6. $48.27i.

2.

1. 27. 2.

8. -36. 9. f

.

6. 15. 7. f.

Ex. LXV. (p. 112.)

6f. 3. 15. 4 i 6. 12-64.

10. 3-2.

Ex. LXVI. (p. 115.)

1. |48. 2.118.15. 3. $17.33i 4. 88 bus., 21t^ lbs.

6. 20 bus., 28nbs. 6. £82. 2s. Qd. 7. 28 cwt, 3qr.,

14 lbs. 12 oz. 8. 44 cents. 9. 29 cents. 10. $812601 ,V
11. 21 cwt., 3 qr., 18 lbs., 12 oz. 12. $1638-40

,Wo'- 13. 61^.

14. 2 mo. 15. 155. 9^d. 16. £2675. Ss. 17. 3420 steps.

18. £4754. IQs. lOid. 19. $5606.75. 20. 20 min.
21. 26 yds., 2 ft. 22. 528 pairs. 23. 171 men.
24. 3Hts., $57-8121. 25. $4.12^. 26. 135 men. 27. llhrs.,

88 min. 28. $2234.31 29. 7id. 30. 12 days. 31. 5«. Qd.

83. $151.14Hi 33. £900. 34. (1) £1000; (2)£960.

85. £8. 148. llicf. ifA- q. 36. 30 days. 37. $1902.56"ti
88. 3«. Qd. 89. £90. 40. 104 lbs., 2^ oz. 41. 11 hr., 52a'.
42. 5A' past 1 o'clock. 43. 3515625 cents. 44. SM days.

45. £4005. 46. £132. Os. 4|<f. i q. 47. 21 days. 48. lOHirs.
49. 9i mo. 50. 12.30 P. M. 10 mi. from place. 51. 5A^".

Ex. LXVII. (p. 121.)

1. 8wks. 2. 112 men. 3. 64 days. 4. $307.44. 5. $87500.
6. 174 miles. 7. $20250. 8. 200 horses. 9. 100 months,
10. 2808 qi-s. 11. 39ac.,l ro.,20po. 12. 9 mo. 13. 60 men.
cwt.=112 lbs.) 14, 91 men. 15. 2i days. 16. 45 men.
'7. 178qi's.,4bus. 18. $1608. 19. $7.20, '^-O. 4 days.

2i, 2 tiays. 22. 13i days. 23. 3 lbs., 11 t>z., 7f drs,

24 m horses. 25. 180 men. 26. 24 ft.

f



Asswims,
177,

1. 1168.75.
5. $3493.75.
0. $4965.
13. £1722.65.2ef.
15. $20791 1.87i

EX.LXVIII. (p. 124.)

2. $157.50. 3. $1593.50, 4. «1907on

EX.LXIX. (p. 126.)

•5 iQ^^«fQi^ ^-
^^^I- n^'

$1496-71875. 4. £11. n, 31^

12. f137.57-M, 13. $9.61A. 14. f 15.69tJ|.
Ex. LXX. (p. 138.)

««SsK' ^^f^2h ^\ *^-^6' «353.01. 8. tll074875

8 $310.08. $994.08.
'^^

^''^n 14, wWln' Y/^V^S"
10. £171. 9.. 9-94. . .d, £5037. U 3-94 f *^«"i- l^'.^Ad
13. 8J. 13. £130. ll£33,5fl.:ic.;ooV8135m!-?5-.T-

, ...
Ex.LXXI. (p. 130.)

$901.U."-^'*f?|78 IklV'l-™'*''^-^^;^ 3- «341.88.W .l4ff^%n^-1i. ,.. e,| .|^«1. $713.1.

, »»^ EX.LXXII. (p. 133.)

6.£l!r6.9l*'""7 £y\Tl0*^- f»r' +
« |i«900-

Ex. LXXIII. (p. 137.)

|. |«r6^>il9i'^^:Txfi.oyA1tt) £l-4?^»
8 6 per ct. per ann"'. nearly. 9. Bank ofToronto 10 'ip^*

oef -T)l^ ^f f„^?= ,^1 ^f^V" |.Mo
lb. Increase of income = £135. 5«. IIK f3^. .

Ex. LXXIV. (p. 141.)
1. $5.37i 2. $250-2903. 3. 294& cents 4 ftionn

6. (1) £6. 5,.
; (2) £18. 17.m Ue. 6. d^^Zl ^')S\

't



i
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(8) $1.55. 7. (1) 10 per cent
; (2) £9. Is. 9|<f. -hq. 8. $1.20.

9. 60f. 10. 5«. 3d 11. As. Ifd ig. 12. 40Mf.
13. 7«. Hid llg. 14. 18s. 4(^. 15. £63. 12s.8M +^g. 16. $1.20.

Ex. LXXV. (p. 142.)

1. 90-83. 2. $5.58. 3. 8367. 4 8-667... yrs. 5. 60i yi's.

6. 29046-813. 7, £191. 8s.

Ex. LXXVI. (p. 145.)

1. (1) 224,336,448; (2) $40.62^, $89.37i,$130; (3) 66 ac,
1 ro., 15 po., 79 ac, 2 ro., 18 po.

; (4) £42. 17s. 1^. ^q., £28.
lis. 5H, £21. 8s. 6fd ?q., £17. 2s. lO^d jq. 2. (1) A is to
have $136, B $238, and $306. (2) £136. lOs.
3. 1094-3744 lbs. of oxygen, 969*136 lbs. of carbon,
176-4896 lbs. of hydrogen, (cwt= 112 lbs.). 4. 33^ per
cent, silver. 5. 5 mo. 6. 8 mo. 7. A ought to have $6400,B $840, G $720. 8. A ought to have received £700, and
B £900. 9. A should pay $36,B $18, and G $6. 10. 24 men.

Ex. LXXVII. (p. 149.)

1. 14; 17; 25. 2. 29; 30; 42. 3. 49; 87; 98.
4. Ill; 200; 623. 5. 703; 763; 509. 6. 1111; 5343.
7. 7906; 5746; 7008. 8. 13509; 69. 9. '034; 21103.
10. -025173; '00003. 11. 7*1414; "7141. 12. 2-2583; -2258.
13. 28-3992 ; 310-3304. 14 577. 15. 166. 16. 2175
17. If. 18. 2-625. 19. 540s.

Ex. LXXVIII. (p. 152.)

1. 12; 20; 18. 2. 42; 75; 92. 3. 97; 103. 4. 512; 401.
6. 76-3; 0587. 6. 5079; 7420. 7. f. 8. 643. 9.1-560.
10. 1. 11. -464. 12. -215. 13. 2154. 14. 333.

Ex. LXXIX p. 152.)

PAPER I.

1. 2 rem. 117257. 2. (1) 15tons, 8 cwt.,3qr8.,171bs.,l oz.
(cwt.=112 lbs.) (2) 1 oz. Avoird.= \li of 1 oz. Troy.

3. £3-x. ^ fl. 6 c. 8-2143857i m. 4 1 ; 2520. 5. <1) 03.

(2) f . (3) 4 cwt., 3 qrs., 3 lbs. (cwt.=112 lbs.) 6. (1) 21060.
(2) -00002106.

PAPER II.

1. (1) $90. <1) £281. 7s. 5d 2. Gain per cent.= $?-
Loss per cent.=$20. 3.(1)30502. ('?^

(3) 67 yds., 4 in. 4 118625. 6. 2x2x3x3x^
6. 84'. 27A" past 6 o'clock p. m.



. 8. $1.2Q.

12. 40Mt.
. 16. $1.20.

5. eOiyis.

; (3) 66 ac,
d. fq., £28.

(1) A is to

\ £136. 10«.

of carbon,
4. 33J per
lave $6400,
1 £700, and
10. 24 men.

t9; 87; 98.

Ill ; 5343.

54; 21103.
583; -2258.

16. 2175

512 ; 401.
9. 1-560.

7 lbs., 1 oz.

1 oz. Troy.

5. <1) 63.

(1) 21060.

3nt.= $?-

K^f

('
>̂^

i%

lM:"^:i^i^'h:.




