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PREFACE.

The " Elementary Arithmetic " is intended to occupy an

intermediate position, coming between the concrete and th*..

advanced stages, and is adapted for the junior classes in

our common schools, for securing the mental development, aa

well as the accuracy and expedition in calculation of the

pupils between seven and eleven years of age.

The plan consists of such a delineation of the principles

that the pupils are enabled, by induction, to form the appro-

priate rules.

After the accuracy of their knowledge is tested by a few

mental exercises, the examples are reduced to practice on

the bla'^tkboard or slate.

A number of self-testing exercises to many of the rules are

introduced, which will save the teacher much labour, and be

of benefit to the pupils.

The definitions and tables have been interspersed through

the work, thereby rendering them more available to the

student.

Afler Practice, the Unitary Method is explained, and some

exercises given thereon. Proportion is introduced in a way
not usually found in works of the kind ; and several operations

generally included under Interest and other rules, are group-

ed together, by which means the pupils are enabled to solve

all questions where ratio is involved.

Under each rule will be found a large number of well

graded exercises, many of which have been selected trom real

occurrences in business. I



1. PREFACE.

The compiler has availed himself of the best works in the

New and the Old World, viz., Dr. Robinson's, edited by
Fish, Dr. Thomson's, Greenleaf 's, Barnard Smith's, Currie's,

Hay's and others, but especially that of Dr JRobinson.

8S^ In the Appendix will be found a short and complete

account ol the Metric System of Weights and Measures, with

practical exercises. This system was legalized by the Parlia-

ment of Canada in 1879.

NoTK.—In this Work, £ s. d. mean St'?rling Money; % and cts

mean Canada Currency



THE
ELEMENTARY ARITHMETIC.

DEFINITIONS.

!• Anything which can be midlijilled, divided or measured
is called Quantity. Thus, lines, weight, time, number, &c.,
are quantities.

3. Aritliluetic is the science of number, and teaches
how to represent numbers hy symbols or signs, and the
various methods of* using these in calculation.

3. IVuiiibera are expressions for one or more units.
Thus, the words one, two, three, four, &c., or the characters
1, 2, 3, 4, &c., are expressions by which we indicate how
many single things, or units, are to be taken.

4. Numbers are divided into two classes. Abstract and
Concrete or denominate. If the units represented have
n reference to any particular object, as when we say seven
and two are nine, they are called abstract numbers. If the
units have reference to particidar objects, as two dmjs, seven
men, &c., they are called concrete or denominate numbers.

NOTATION AND NUMERATION.

Art. 1. J¥otatloii is the toriting or expressing of num-
bers by characters ; and
lyiiineration is the reading ^f numbers expressed by

haractei-s.

_a. Two systems of notation are in general use— the
Roman and the Arabia.



IfOTATION AND N rJMERAT/021.

TIac Kouian IVotafion
9, Knipteys seven t;aj)Il!al ktteirs to e.'^press rmnibers*

Thus,

Letters— I V X L C » M
Values

—

o)ie, Jit'e, (tn, Ji/ly, o)it ^fiwe one
hmnflrt'fl, hundred, fhmminf1»

Kj combining the?e letters, the jineiemt Koiiians lovmed
the ibllowing

I ., \ \m .. 8 XV .. 1.5 XL . . Af>

11 ., 2 IX .. 9 XVI .. i(> F. . 50
\\\ .. 3 X ,. iO XVH .

.

17 LXX . 70
IV .. 4 XI .. 11 XVlfJ,. J 8 € . . 100
V .. 5 XH .. 12 XIX .. If) }> . . 500
VI ,. 6 xm .. 13 XX .. 20 M . . 1000
VJI .

,

7 XIV ..
• H XXX.. 30 MI) . . !500

This sTHt?m of notatiwn is prineipallv confined to the nuaibejiag of
ehaptcM of booke, public doeunitHts, &e.

Express the Jollowiru) numbers hy letters:

1. Eleren.
2. Fiftee^n.

3. Seventeen.
4. Twenty-five.

5. Thirty-nine.

6. One thotisand and one.

7. Ninety-nine thoinsand, fou7

hundred.
8. One thousand, nine hun-

dred and ten.

&. Express the pxesent year

The Arabic IfAtation
4- Employs ten ehavaetei*s, or figures, to express niiinberft

Thus,

Figures, 1234 5 67 8 &
Names \ one, twOj three,four, Jive, six, stven, tight, nine, nought
and > or

ralues, ) eijfher.

The first nine characters are called sifjmjicant fgures^
because each has a value of its own. They are also called

digits, a word derived from the Latin word digitns, a linger,

it being supposed the ancients first counted by their fingers.

The nought or cipher is also called nothing or zero. The
cipher has, of itself, no value, but is used to indicate the
order of the significant figures which precede it.

The ten Arabic characters are the Alphabet of Arithmetic; and by
combininpf them according to certain orinciples, all numbers can be
expressed.



NOTATION AND NIJMKUATIOK. t

K. To iacilitatc the readinji^ <yf lar^o. numl)era i1x»y nte
divided into r»eriods of tliret^ figures eaeh^ beginniiag at. t\ni

rigJit-ha.ji<i Kid*j, a<x'()rdi««r to tUt* f'ollowino-

IVHin<'rali«»n Table.

S*-*

XTiiits,

to Tens,
OS IIuttdrcM^R,

{ >t^ Units of Tlionsandf^
" IL Tlio«saiuk

j
v Tens of Tlioiisnnd.v,

( ci II imdiXM Is of Thousands,

5"^
Units <if MiUioi>R,

oo Tens of Millions,

«© Hundreds of Millions.

/• o5 Uttits lof Billionfi,

^ IV. Billions
j u> Tens of Billions,

( 4»- Hundreds of Billions.

/ 00 Units of Trillions,

« V. Trillions 3 oo Tei>s of Trillions,

\ ^> Ilwndreds of Trillions*

/ 4». Units of Quadrillions,

^* VT. Quadrillions . . .
-s

i>» Tens of Quadrillions,

( lo Hundreds of Quadrillions

ft* Fififiires oceupyiHg different p»Aees in a number, afl

ttnitfi, tens, hundreds, &c., are said to express different orderfl

ot units.

Simple units are called units of the j^/.s'^ order*
Tens '* " serart'i "

Hundreds " « thir.-l "

Thousands *» * Jmrth "

and so on. Thus, .327 contains S units of the third order,
f units of the second order, and 7 units of the first order.

Eycrclses for tlie Slate.
Write and read the following nunibere

:

1. One unit of the third order, four of the second.
2. Eight units of the fifth order, three of the second.
8. Two units of the seventh order, five of the sixth, three

of the fourih, nine of the thiid, eight oi the first.

I



10 NOTATION AND NUMERATION.

4. Four unite of the ttmth onler, six of the eiglith, four of
the seventh, three of the fifth, «uveu of the iburth, nine of thb
Beeond, one ol the lii-st order.

7. PrinciplcM of IVotalioii and IViiincraiion.
Ist. Figures have two values, Sirnph^. and Local.
The SiHipIc Valii«) of a figure is its value when taken

aloi^e. Thus, 3, 4, 5.

The I.ocal Taliie of a figure is its value when used with
another figure or figures in the same number. Thus, in 472
the simj)le values of the several figures are 4, 7, and 2 ; but
the loeal value of the 4 k 400; of the 7 is 7 tens, or 70 : and
of the 2 is 2 units.

NoTK.—When a figure occupies the first place, its simple and local
values are the same.

2nd. A digit or figur^, if used in the second place,
expresses tens

; in the third place, hundreds ; in the Iburth
place, thousands^ and so on.

3rd. As 10 units make 1 ten, 10 tens 1 hundred, 10
hundreds 1 thousand, and 10 units of anv order, or in any-
place, make 1 unit of the next higher order, we readily see
that the Arabic form of notation is based on the following

GENERAL LAWS.
, ^.r

The different orders of units increase from right to
leit, m a ten-tgld ratio.
II. Every removal of a figure one place to the left, in-creases Its local value ten-fold ; and every removal of aiigure one place to the right, diminishes its local valueto one-tentn of its previous value. Thus,

6 is (5 units.

60 is 10 times 6 units.-

600 is 10 times 6 tens.

6000 is 10 times 6 hundreds.

4th. Every period contains three figures, (units, tens, and
hundreds,) except the leit hand period, which sometimes
contains only one or two figures, (units, or units and tens.)

RULE FOR NOTATION.
* ^ *

Beginning at the left I .nd, write the figures belong,ing to the highest period.
II. Write the hundreds, tens, and units of each suc-

cessive period in their order, placing a cipher whereveran order of figures is wanting.



ADDITION. 11

RULE FOR NUMFRATION.
1. Separate tho number into periods of three Mffu ^aeach, commencing at tho AKht hand.

^
««?;« Berinning at the left hand, read off the number o«

SSJil °o'f rh^eVeHoi"
"""'^ ^*"°^ separately, and ad'l\h"i

peHodXi^tfit?^^^^^^^ ^'^^
"^^'^ ^'^'^ ^-^' - "«^^^-^

8. Until the pupil can write numbei« r«adily, it may bo
well for him to write several periods of einhers, point them
oil, and over each period write its name. ^Ihus,

Trillions, Billions, Millions, Thousands, Units.000,000,000,000,000
And then write the given numbers in their appropriate

Exer<5ises for the Slate.
Express the follow* ^ nunilx^rs by figures •

1. Thirty-six.

2. Three hundred and thirty-six.
3. Five thousand, three hundred and thirty-six.
4. Fourteen thousand, two hundred and forty-seven.
5. Four hundred and fifty thousand, and fifty-nine.
6. JNmety-six thousand and four.
7. Nine hundred thousand, ant^ linety.
8. Sixty-one billions, four millions, and ninety-seven.

Point off, and read the following numbers :

9.

10.

11.

12.

13.

489
586

4070
307

10010

14.

15.

16.

17.

18.

3786
20900
57631
37000

94000554

24. Write seven millions and thirty-six.

103705Yo'f
'"'^'^''''^ ""^ ""'"^ ^'''' contained in the number

19. 2987654300
20. 4783006001
21. 3456789012
22. 6830428301
23. 7932643162

ADDITION.

Explanatory Exercises.
»• 1. John gave 5 dollars for a vest, and 9 doUars for acoat

;
how many dollars did he pay for both ?



12 ADDITION.

Analysis.—He p^.ive as many dollars as 5 dollars anu 9

dollars, which are 14 dollars.

2. A farmer sold a lamb for 3 dollars, and a calf for 4

dollars ; how many dollars did he receive tor both V

3. Jo! n got 3 api)k'S from his mother, 2 apples from his

sister, and 1 apple from his brother; how many apples did he

get altom^ther V

4. Ilow many are 4 and 5? 4 and 7 ? 3 a^id 6?
5. How many are 5 cents, 6 cents, and 7 cents V

10. From the preceding operations we jx'rceive that

AdflitioB is the process of uniting seeend numbers into

one eqvtivalent number.

11. The Sum or AinoHMt is the result obtained by
the process of addition.

Note.—CoBcrete n umbers, that is miyihers of objects, cannot be

added fogethor uatoss tho, objects a?e of the same kind. Thun, 4

grammars and 5 geographies cauuot be added together. It', however,

-we drop the distinctive names of the objects, and use in their stead a
more general term, f hich will include the several kinds in one class,

the addition can be performed. Thus, if we consider geographies and
ijjrammars merely as 6ooA:», we raav say 4 grammars (books) and 6
geographies (IjNOoks) are 10 books, ^fhis pviaciple applies to all opera-

tions with eoucrete numbers.

18. The sign -|-, is caHe<l plits, which signifies more
When placed between two nmnl)crs, it denotes that they are

to be added t(^ether. Thus, 6 -}- ^> shows that 'd is to be

added to G.
^^gj, ,^

13. When the amount f^feu-ch adnmn in less than 1&.

ExAiv^PLE 1.—A fanner sold a horse for 103 dollars, seven

cows for 271 dollars, and some hay and oa i for 124 dollars ;

1k)w nuich did he receive for all V

OPERATION. Analysis.—We arrange the numbers
so that units cf like CH*der shall stand ija

the same ceiumn. We then add the

columns separately, for convenience com-
mencing jit the right hand, and write

each result under the column added.

Thus, we have 4 and 1 and 3 'are 8, tlie

sum of the unit*^ ; 2 and 7 arc &, the sum
of the tens ; 1 and 2 and 1 are 4, the

sum of the hundreds. Hence, the entire

siinoinit is 4 liniulroOs tons and 8 units,

ear -i9.8>, the AiiyweT.

s a3 a

1 3

2 7 1

12 4
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E]xcrclsc8 for the Slate.

SECTION I.

1. 2. 3. 4.

Dollars. Miles Cents. Days
172 437 361 245

116 140 227 321

101 321 410 132

OPERATION.

Hundreds.

Tens.
Units.

5 9 6

3 6 6

9 8 9

Sura of the units 2 1

1 Sum of the tens 2 3

1 Sum of the hundrcjds 1 7

H Total amount 19 5 1

Ans. 389

6. What h the sum of 126, 321 and 232 ? Ans. 679

6. AVhat is the amount of 521, 142 and 231 ? Ans. 894.

7. A stock farmer boup;ht three droves of sheep. The
first contained 225, the second 301, and the third 4G3

;
how

many sheep did he buy in all ? Ans. 989.

CASE II.

14. When the amount of any column equals or exceeds 10.

Example 2.—A gentleinan pays 596 dollars a year for

house rent, 366 dollars for servants' wages, and 989 dollars

for other expenses ; what is the amount of his expenses ?

Analysis.—Arrangin

the numbers as in Case

we first add the column ot

units, and find the sum to

be 21 units. We write

the 1 unit in the place ol

units, and the two tens in

the place of tens. The
sum of the figures in the

column of tens is 23 tens,

which is 2 hundreds, and
3 tens. We write the 3

tens in the place of tens,

and the two hundreds in

the place ol' hundreds.

—

We next add the column
of hundreds, and find the sum to be 17 hundreds, which is 1

thousand and 7 hundreds. We write the 7 hundreds in

the place of hundreds, and 1 thousand in the place of

thousands. Lastly, by uniting the sum of the units with the

sum of the tens and hundreds, we find the total amount to be

1 thousand 9 hundreds 5 tens and 1 unit, or 195L



u ADDITION.

366
989

1951

This example may be performed hy another method, whichIS the c lie in common use. Thus, >
"'"iou

OPERATio.y. AxALYsis.-Arr'anging the numbers as be-596 fore, we add the hi-st column and find the sum
to be 21 units; writing the 1 unit under the
CO umn of units, we add the two tens to the
column of tens, and find the sum to be 25 tens-
writing the 5 tens under the column of tens,\ve

—; mZ'"^^S;;"
^'"""'"' ''' ""^ - '"'- '•«^

column. 1 1„3 process is sometimes called " carrying the tens."

that u units unde/u°SI^ ttS? SSe*r'feM? IT' ''°""°°'

IV. Write the entiro sum of the last column.

Mental £xcrcisc.
How many are 6 and 7 ? 6 and 9 ? 6 and 13 ?How many are 6 units, 9 tens, and 15 unit^ ?How many are 8 dollars, and 13 dollars, and 15 doUai-s?How many are 6 + 7-f8-|-9-4-l24-13-4-8 ^

fn. ^1
''''''' ^^^"^^ ^^ '^''"^^ for some oatsT8 ddlars for a

'^:i^\:^;^£^ '- aban^lof tl'our; how i^^ny^

fo/iinitTLid''\fdnir'^'¥'
^"'•''. ^^l^^'^^V^^^ 10 dollarslor^iimng it and 11 dollars for painting it ; what did it cost

7. A tailor bought three pieces of cloth, the first containin<r
29 yards the second 27 yards, and the third 42 ; l^ow manfyards did the three pieces contain ?

' ^
so a's ttrTn^^Tt' ^ 1^''"^ °^?^"^ ^«^ ^ ^<^"^^ ««d sold it_ —ias„

, uvm mucu. uiu nc seii it ior y

1.

2.

3.

4.

5.
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Exercisiics Tor llic Slate.

IToTE.—All the Exercises for the slate, given in this work, which
have not the answers at ached are self-testing, the Key to which mar
hfi I'ound in the appendix.

(1)
3456

(2)
4563

(3)
5787 35109

3456 4563 5787 35109
6912 9126 11574 70218
10368 13689 17361 105327
17280 22815 28935 175545

(5)
67896

(6)
24687

(7)
84906

(8)
54639

67896 24687 84906 54639
135792 49374 169812 109278
203688 74061 254718 163917
339480 123435 424530 273195

10. T]\e sign zzz, is called the sign of equality. When
placed between two numbers, or sets of numbers, it signifies

that they are equal to each other. Thus, the expression
6 -|- 4 zr: 10, is read 6 plus 4 is equal to 10, and denotes that
the numbers 6 and 4 taken together, equal the number 10.

SECTION III.

[Apart from all other methods, the pupil should be required to test
the accuracy of liis work in addition, by adding from the top ot the
columns d(nvnioar(ls.'\

In the following exercises take the given number for the
first and second lines or rows, their sum for the third, the sum
of the third and second for the fourth, and so on, adding the
last two for the next row. Finally, add the whole.

Note.—5 r. means 5 rows, 6 r. means G rows, &c.

Example.—What is the sum of 3456 extended to 5 rows.

OPERATION.
' First row 3456

Second " 8456 Same as first row.
Third " 6912 == Sum of second and first.

Fourth " 10368 z= Sum of third and second.
Fifth " 17280 ^- Sum of fourth and third

Ans. 41472 rz Sum of all the rows.



16

6r.

(1) 63

(2) 72

(3) 45

(4) 54

(5) 27
(G) 36

(7) 18

ADDITION.

(29)

(30)
(31)

(32)

(33)

,(8)

(9)

(10)

00
(12)

(13)

(14)

632781
547182
987606
875871
767808

U r.

171

621

531

432
135

252

801

(34)

(35)

(36)

(37)

(38)

(15)

(16)

(17)

(18)

(19)

(20)

(21)

6r.
1233
4581
6543
7632
8901
9342
1899

1234584
2781099
3765789
4572171
5706018

snow THAT

(22)

(23)

(24)

(25)

(26)

(27)

(28)

6r.
109^72
234531
901827
728109
879102
512361
987642

r39)
(40)

(41)
(4 2)

(43)

240357897
304578927
457028973
758203434
987645312

45 extended 8 r. = 18 extended 8 r. + 27 extended 8 r.

((

«

r.

r.

r.

r.

r.

— 36 8 r. - - 18 8r.— 90 6 v. - - 63 6r.— 72 6 r. - - 90 6r.— 261 5 r. - - 288 5 r.— 531 4 r. - -558 4r.

SECTION IV.

1. Find the sumofl247-j- 91679 -f 27-f 1987
-f- 1800

i"1^9^- Ans. 98536.
2. What is the sum of 250120 -4- 30402 4- 7850 -|-

465000 4- 10046 -j- 65045. Ans. 828463.
3. Add tocrether 786, 840, 910, 403, 783, 650, 809, 670

408, 310, and 652. Ans. 7221.
4. Add together 16075, 250763, 7561, 830054, 293106*,

2537104, and 316725. Ans. 4251988.
5. Find the sum of 629405, 7629, 31000401, 263012,

1300512, 390217, and 13268. Ans. 33604444.
6. A man gave 5460 dollars to his eldest son, to the next

4065, to the next 6750, to the next 8000, and to the youngest
7276

;
how much did he give to all. Ans. 31551 dollars.

7. A merchant on settling up his business, found he owod
one creditor 176 dollars, another 841 dgllars, another 1356
dollace, another 2370 dollars, another 840 dollars ; what was
the amount of his debts ? Ans. 5583 dollars.

8. 1? ind the sum of the following numbei-s : seven hundred
and fifty-six, four hundred and twenty-five, six hundred and
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tliirty-dircc, five hundred and forty-one, nine hundred and
sixty-nine^. Ans. 3324.

9. Add tofijether six, sixty-five, six hundred and filly-five,

three thousand six hun(h'ed and fifty-five, twenty-six thousand
three hundred an<l fifty-nine. Ans. 30740.

10. A man willed his estate to his wife, two sons, and lour

daujj^hters. To his dauj^hters he gave 2G30 dollars apiece, to

his sons, each 4647 dollars, and to his wile 3595 dollars oi

what value Avas his estate ? Ans 23409 dollars.

11. A man bought three houses and lot« for 15780 dollars,

and sold them so as to gain 695 dollars on each lot ; for how
much did he sell them ? Ans. 17865 dollars.

SUBTRACTION.

Explanatory- Exercises.

jy* A farmer having 8 cows, sold 3 of them, how many
cows had he left ?

Analysis.—He had as many left as 8 cows less 3 cows,
which are 5 cows. Therefore he had 5 cows lefl.

2. David has 9 peaches, and George has seven peaches
how many more peaches has David than George ?

Analysis.—Here, as in the former case, he has as many
more as 9 peaches less 7, which are 2 peaches. Therefore he
has 2 peaches more than George.

3. A merchant having 14 barrels of flour, sells nine of
them ; how many has he left ?

4. Paid 19 dollars for a coat, and 4 dollars for a vest ; how
much more did the coat cost than the vest

;'

18. We see from the foregoing that Subtraction is the
process of finding the diflerence between two numbers.

lO. The Minuend is the number to be subtracted from.

20. The Swbtralientl is the number to be subtracted.

J21. The DiiTerence or Renialncler is the result

obtained by the process of subtraction.

5i3» The sign — , is called Twmw.s, which signifies less.

Wlien olaeed between two numbers, it denotes that the one
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after it is to be tnkon trom tlio one before it. Thus.
I~ V '' ^'^''"^

' "'""^^' ^^ »"^ »»<i'"i8 that 3 is to be takc.nfrom 7.

CASE I.

23. TF/,^n „o ;f^t<rc in the .svhfraJiend is qrcaier than thecorreHpondimi figure in the minuend.
"^

Example 1.—From 697 take 432.

Analysis—We write the less num-
ber unuer the ^jroater, with units under
jmits, tens unck'r tens, &c., and draw a
line underneath. Tiien, bejrinning at
tlie nj^ht liand, we subtract separately

fio-nvn oi V •
.1^''*'''' /'^'"''^ ^*" *^'^ subtrahend iium the

th h uT n^ *^''
"'i"'r'"'^-

^^^'"^' 2 from 7 leaves 5^which IS the d.ilference of the units ; 3 from {) leaves 6, thediflerence of the tens
; 4 from 6 leaves 2, the difference of thehundreds Hence, we have for the whole difl-m-neV 2hundreds, 6 tejis, and 5 units, or 265.

"i"trtnce £

Exercises for tflie Slate.

SECTION I.

OPERATION.
Minuend 697
Subtrahend 432

Remainder 265

Minuend 543
Subtrahend 212

Remainder 331

(2)
876
834

542

5.

6.

7.

From 98765 take 74251
From 291352 take 170341
Subtract 291352 from 895752

(^) (4;
367 978
152 725

215 253

Remainders.
24514

121011
604400, .w OU44UU

fn, ;«rr n "f^*
^ property for 3724 dollars, and sold itfor 4856 dollai-s

;
how much did he gain ? Ans. 1132 dollars.

9. A drover boup:ht 1598 sheep, and sold 473 of them •

how many had he eft ? An« 1 1 o\ oi '

in A .^ I- X 11 /I
Ans. 1125 sheep.

10 A merchant sold flour to the amount of 6578 dollars,

Ans. 4152 dollars.

CASE II.

»4=
,,^ ,.

""^ J^/'^fre in the subtrahend is greater thanthe corresponding fiqure in the Pwmend.



SUBTRACTION. 19

8 4 6

8 5 9

4 8 7

ExAMPLK 1.—From 846 take 359.

OPEUATiON. AxALYSis.—Since we cannot take 9 units
j9 from 6 units, we take 1 ten from (lie 4 tens,

nnd add it tc the 6 units, which makes 16 units;
9 units from 16 units leave 7 units. Having
taken 1 ten from the 4 tens we have only 3 tens
left, and as we cannot take 5 tens from 3 tens
we take 1 hundred from the 8 hundreds, and
add it to the 3 tens, which makes 13 tens ; 5
tens from 13 tens leave 8 tens. Having taken
1 hundred from the 8 hundreds we have only

•

7 hundreds left, and 3 hundit'ds from 7 hun-
dreds leave 4 hundreds; we therefore have for the total
remamder 487.

25. From the preceding examples and illustration we
nave the loUowing general

^^?^^' ?: ^^i^® ^^^ less number under the ereaterplacing units of the same order in the same columS.
'

aJul -^x^^^^ 5* *^® right hand, and take each flgu e of the
u'SSorneTth.^'^"'

*^^ ^^^""^ ^^°^^ "' *^^ write^hl Jesuit

III. If any figure in the subtrahend be greater than thn
hi7nll^''''$l'^^ ?«^^® *^°ve i*' ^dd 10 to tfJt upper figure
fltlfr.®.^''^*''''^*^'''^^*?*^^^ subtracting the next left handfigure remember that the figure above is 1 less.

mental Exercises.

1. A man, having 25 dollars due him, received a ton ofhay worth 11 dollare, and the remainder in money; howmuch money did he receive ?

2. A farmer sold a cow for 23 dollars, that cost him 31
dollars

;
how much did he lose by the bargain ?

. 3. From apiece of broadcloth containing 72 yards, 26
yards were cut ; how many yards remained V

4. A boy found 8 apples under one tree, 10 under another,
and 6 under another

; he ate 4, gave away 6, and carried the
remamder home ; how many did he take home V

5. A flirmer had 43 sheep in one lot, 39 in another, and
40 in another; from the fn-st he sold 20, from the second 15,and from tho t.hirH i?- Ur^-^.r ...., ^,. i,„,i u, _. /• , , . '

many had he left?' ' '
"^" "^^"^^ """ "" '"' "'''' ^"" "^^
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Exercises lor the fr)lato»

NoTK.—To lest Ihe acouraty of Mie work, require the pupil to sub-
tract the answer from the minuend; the result, if correct, will give
the subtrahend.

SECTION II.

(1) (2) (3) (4)
203688 10368 13689 17361
135792 6912 9126 11574

I

111

(5)
74061
49374

254718
169812

(7)
163917
109278

(«)
2367468
1578ai2

(9) 18717-

(10) 703701-

(11) 1037016-

(12) 1281933-

(13) 613101f
(14) 2017035-

(15) 2412072-

12478 (16) 239596137
469134 (17) 243401058
691344 (18) 272729889
854622 (19) 111056292-

4087344 (20) 259237071
1344690 (21) 16931349
1608048 (22) 19313505

-159730758
-162267372
-181819926
- 74037528
-172824714
- 11287566
- 12875670

SECTION III.

1. From 7238469153 take 4298376593.
Ans. 2940092560

2. From 9758354961 take 4938297562.
Ans. 4820057399.

3. From f»738426549 take 9423689284.
Ans. 314737265.

4. Take 6428395823 from 9035482762.
Ans. 2607086939.

6. Take 729384 from 920376842.

Ans. 919647458.
6. From 9784-1-3968, take 3268 -{-5274.

Ans. 5210.
7. From 8764 -f 398 -[- 41, take 39 -j- 481 -\- 6324.

Ans. 2359.
8. A man owning a block of buildings worth 155265

dollars, keeps it insured for 109240 dollars; how much would
he lose in case the buildings should be destroyed by fire ?

Ans. 46025 dollars.

9. A merchant paid 17894 dollars for a steamboat, and

I
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I
afterwards sold it for 16985 dollars; how much did he lose

by nis bargain V Ans. 909 dollars.

10. What sum added to 13678 will make twenty-siji

thousand and twenty-three ? Ans. 12345

11. A forwarding merchant had in his warehouse 7560

barrels of Hour; he shipped at one time 1970 barrels, at

another time 1150 barrels, and at another time 1685 barrels;

how many barrels remained ? Ans 2755 barrels.

MULTIPLICATION.

I

Kxplanatory T, Terelses.

S©. 1. What will 3 melons cost at 15 cents apiece?

Analysis.—Three melons will cost as much as the priee,

15 cents, taken 3 times. Thus, 15 -[- 15 -f- 15 i= 45. Bui,

instead of adding, we may say,—since one melon costs 15

cents, 3 melons will cost 3 times 15 cents, or 45 cents.

2. If a ream of paper cost 8 dollars, what will 12 reams

cost ?

3. What will 5 hats cost at 2 shillings each ? •

4. When hay is selling for 16 dollars a ton, what will 8

tons cost ? 9 tons ? 12 tons ? 15 tons ?

37. Bliiltlplication is the process of taking one of two

given numbers as many times as there are units in the other.

as. The BIultlplicaBil is the number to be taken.

39. The multiplier is the nmnber which shov/s how
many times the multiplicand is to be taken.

30. The Product is the result obtained by the process

of multiplication.

31. The Factors are the multiplicand and multiplier.

I^OTE.—1. Factors are producers, and the multiplicand and multi-

plier are called factors because they produce the product.

2. IMuhiplioation is a short method of perturming addition when
the numbers are equal.

33. The sign, Xi placed between two numbers, denotes

Tiuii Tiicy ary xo be iiiuinpnci: i,uguim;i-. j.uUi3, ^ /\ o^io i-^a-^

9 midtiplkd hij 5, or 5 times 9.
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ijH

multiplication Tabic.

Twice 3 times 4 times 5 times 6 times 7 times
1 are 2 1 are 3 1 are 4 1 are 5 1 are 6 1 are 7
2 " 4 2 " 6 2 " 8 2 * ' 10 2 " 12 2 " 14
3 " 6 3 " 9 3 " 12 3 ' ' 15 3 " 18 3 " 21
4 " 8 4 " 12 4 " 16 4 ' ' 20 4 ** 24 4 " 28
5 " 10 5 " 15 5 " 20 5 ' • 25 6 " J^0 5 " 35
6 " 12 6 « 18 6 " 24 6 '< 30 6 " 36 6 " 42
7 « 14 7 " 21 7 " 28 7 " 35 7 " 42 7 " 49
8 " 1« 8 " 24 8 " 32 8 " 40 8 " 48 8 " 56
9 " 18 9 <' 27 9 " 36 9 " 45 9 " 54 9 " 63

10 " 2010 " 3010 " 40 10 " 5010 " 60 10 " 70
11 " 22|11 " 3311 " 44; 11 " 55 11 " 66 11 " 77
12 " 2412 " 3612 " 48ll2 " 60 12 " 72 12 " 84

8 times 9 times 10 times 1 1 times 12 times
1 are 8 1 are 9 1 are 10 1 are 11 1 are 12
2 " 16 2 " 18 2 " 20 2 " 22 2 " 24
3 " 24* 3 " 27 3 " 30 3 " 33 3 " 36
4 « 32 4 " 36 4 " 40 4 " 44 4 " 48
5 " 40 5 " 45 5 " 50 5 " 55 5 " 60
6 " 48 6 " 54 6 " 60 6 « 66 6 " 72
7^" 56 7 " 63 7 " 70 7 " 77 7 " 84
8 " 64 8 " 72 8 " 80 8 " 88 8 " 96
9 " 72 9 " 81 9 " 90 9 " 99 9 " 108

10 " 80 10 " 90 10 " 100 10 "110 10 " 120
11 « 88 11 " 99 11 "110 11 "121 11 " 132
12 " 96 12 "108 12 "120 12 "132 12 "144

r! M W

CASE I.

33. When tJie multiplier does not exceed 12,
Example 1.—Multiply 484 by 4.

OPERATION. Analysis.—In this example it ig

required to take 484 four times. If
we take the units of each order 4
times, we shall take the entire num-
ber 4 times. Therefore, writing the
multiplier under the unit figures of
the multiplicand, we proceed as
follows: 4 times 4 units are 16 units;
4 times 8 tens are 32 tens; 4 times
4 hundred are 16 hundreds; and
addinir these Dartial products, wo

Multiplicand
Multiplier

Units
Tens
Hundreds

s § fl

4 8 4
4

1 6
1 n

troduct 19 3 6 obtam the entire i)roduct, 1936

I

5.
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7 times
|

1 are 7

2 (( 14

3 <( 21

4 (( 28
5 u 85
6 u 42
7 (( 49
8 (( 56
9 (( 63

10 (( 70
11 u 77

12 u 84

12 times

1 are 12
2 " 24

" se
" 48
" 60
" 72
" 84

8 " 96
9 " 108

10 "120
11 "132
12 "144

3

4
5

6

7

imple it ]g

times. If

h order 4

itire nimi-

Titiiig tlio

figures of

roceed as

! 1 6 units

;

; 4 times
eds; and
lucts, wo
1936

1936

The operation in this example may be performed in an-
other way, which is the one in common use

OPERATION. Analysis.—Writing the numbers as before,

484 we begin at the right hand or unit figure, and
4 say: 4 times 4 units are 16 units, which is 1

ten and 6 units; write the 6 unite in the product
in units' place, and reserve the 1 ten to add
to the next product. 4 times 8 tens are 32

tens, and the 1 ten reserved in the last product added, are
33 tens, which is 3 hundreds and 3 tens; write the 3 tens
in the product in tens' place, and reserve the 3 hundreds to
add to the next product. 4 times 4 hundreds are 16 hundreds,
and 3 hundreds added are 19 hundreds, which being written
in the product in the places of hundreds and thousands, gives,
for the entire product, 1936.

34. From the preceding example and illustration we
have the following

RULE. I. "Write the multiplier under the multiplicand,
placinK units of the same order under each other.

II. Beginning with the unit figure multiply each figure
of the multiplicand by the multiplier, writing down and
carrying as in addition.

nicntal Exercises*

1. If a man can dig 28 bushels of potatoes in one day
^

how many can he dig in 7 days ? in 9 days V in 12 days V

2. At 81 dollars apiece, what will be the cost of 4 horses ?
of 1 1 horses ? of 9 horses ?

3. In an orchard there are 16 cherry trees, and 9 times
as many apple trees ; how many apple trees are there ?

4. If one boy earns 15 cents a day, another 22 cents a
day, and another 30 cents a day ; how much can the 3 boys
earn in 5 days ?

5. A man bought 9 yards of cloth for a suit of clothes, a1
6 dollars a yard : he paid 5 dollars for making the coat, 2
dollars for making the pantaloons, and 1 dollar for making
the vest ; what did the suit cost him ?

Exercises for the Slate.

SECTION I.

1. Multiply 543216573 by 2, 3, 4, 5, 6, 7

2. Multiply 345678921 by 9, 8, 7, 6, 11.
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Verify the fbllowinj*

—

3) 47 X 2 = If) X 2 + 28 X 2
(4) 5» X 2 =27 X 2^-.•{2 X 2
(5) 75 X 2 = 45) X 2 + 2ii X 2
('!) J24 X 2 = 50 X 2 4- U8 X 2

(7) afl9 X 2 = 240 X 2 + 12n x «
(H ) mii X 2 = 4.U X 2 + 2.'<2 X ft

(9) \mxt — am x 2 -f wd x 2
( 10) 11)0 X 2 = !)4 X 2 -f 102 X 2

NoTK.—In«t«'atl of 2 ns nnilliplicr Uk« siKvesHively .3, 4, 5, 6, 7, 8
9, 10, II, aiui J 2 as imilti|tUer8, using the exi^rciscs in tlxj section.—
Thus,

(10) 1()6 X 9 = »4 X 9 + 102 X 9, &c

11. What will be die cost of 344 cords of w«k1 at 4 drd-

arsacrinlV An?- 137G <lollars.

12. Ill one day are 80400 scooiids ; how nuiny seconds in

7 days ? Ans. G04800 seconds.
13. In one Inishel there are 25€ gills ; how many gills are

there in 12 bunlkils ? Ans. 3072 gilb.

CASE II.

35. WjK'.n the multiplier itt a composite number, none of
tchose factors is (/renter than 12.

30. A CoiniM>wlte IViiiiilM^r is one that may be pro-
duced by multiplying together two or more numbers. Thus,
18 is a ooinix)site number, since ' X3=il8;or9X2=r:18;
or 3 X '"^ X 2= 18.

87. The Coiiii»oiM»fit Faetoi*!^ of a number are th<^

eeveral numbei's whicli, multi})lied togt^ther. produce the
given numlx'r. Tlnw?, the component factors of l^ a*xi 4 and
4, (4 X 4 = l<J); oj', 8 a«d 2, (8 X 2 = 16) ; or, 2 and 2
and 2 and 2, (2 X 2 X 2 X 2 -^ IC).

NoTK.—The nin)il mu*<t not confound the factors witJi (he paris
of a nuiii^xT. liuKH, tJie^iwVo^w ol" whicli J 4 is composed are 7 and 'L

(7X2= 14); wliiie the pivrts of wlndi 14 is composed are 8 and ^
v8 H- — 14>, or, 10 and 4, (10 -h 4 • - 14). The factors are mnlti-
vlied, wiiUc t!M'2'jris are added.

ExAMii.E i.—Wnat will SG cowaeost, at 19C dollars each V

Anal Ysis.— -Tlw3

faetoi-s of SC aix3 4 and
9. If we multipl}-' the

cost of I cow by 4, we
obtain the cost of 4

Multiplicand 19G cost of 1 cow.
1st factor 4

2nd factor

Vvodiict

784 cost of 4 cows.
9

70iJ6 K QSt of 36 cows. plying the cost of 4

cows by 9, we obtain

15.
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.'06t of 4

est of 4

nre obtain

MLrLTlI'LrCATfOtf. »
fhf* cost of 9 tinfni»}4 4 co^vs, or 36 cow», the number bought.

Hence \re have the follo^ring

RUIi£7. I. Separate the oompostte number into two or
more factors.

II. Multiply the nrultiplicnncl by one of these factor*,
and that product by another, and so on until all the factors
have been used successively, the last product will be tho
product required.

«7fT4.^2.'?l X 32
187()&4a2 X 35
33236 7 7

'> X 36
21876543 X 42
54C7<)U>4 X 44
3233*; 775 X 54
682001*86 X 55

SECTION II.

•'ind the product (A'—
(1) 1236456 X I'^ («)

(2) 2;M567(> X I<> (J>)

(3) 4571325 X 1» (10)

(4) 7 23546 J> X 21 (11)

(5) 0876519 X '^4 (12)
(G) 8297568 X 27 (13)

(7) 9726354 X 35 (14)

15. What will 573 oxen cost, at 63 dollars each ?

Ans. 36099 dollars.

16. If an army consnme 1645 pounds of bread in a day,

how much will they consume in 96 days ?

Ana. 157920 pounds.
1 7. Plow many are 84 times six hundred and four thous-

and, seven hundred and fifty-six? Ans. 50799504.

18. A merchant bought 145 pieces of broadcloth, each
piece containing 48 yards, at 4 dollars a yard ; how much
did the whole cost ? Ans. 2J840 dollars

CASE III.

39. When the multiplier consists of two or more figures.

Example 3.—Multiply 646 by 29.

Multiplicand 646
Multiplier 29

5814 {^ thnes the multiplicand.

1292 20 times the multiplicand.

Product 1 8 734 29 times the multiplicand.

ANALTfSIS.

—

Writing the mul-
tiplicand and mul
tiplier as in Case
I, we first multiply

each figure of the

multiplicand by
the unit figure of

\'\\(y mrilfii~llpv f»-s'ar»flv jiq iti dao*! T. AVa fiion nr^riltinlv l-»v

the 2 tens. 2 tens times 6 units, or 6 times 2 tens, are 12
tens, equal to 1 hundred, and 2 tens vre place the two tens
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1$ !

under the tens' place in the product already obtnined. 2
tens times 4 tens are 8 hundrwds, and 1 liun<b'ed ox the last

product added are 9 hundreds ; we write he i) under the
hundreds' place in the product. 2 tens times G hundreds are
12 thousands, ecpud to 1 ten thousand and 2 thousands, which
we write in tlieir ap[)ropriate places in the product. Then
adding the two products we have the entire product, 18734.

Note.— 1. When the niulti])lk'r contains tMO or more figures, the
several products obtained by multiplying by each ligure are called
partial products.

2. When there are ciphers between the sigm'ticant tigures of the
multiplier, pass over them and multiply by the significant figures
only, remembering to put the resuUs in their proper places.

30. From tlie preceding examples and illustrations we
deduce the Ibllowing general

RUIiE. I. Write the multiplier under the multiplicand,
placing units of the same order under each other.
II. Multiply the mnltiplicand by each figure of the mul-

tiplier successively, beginning v/ith the unit figure, and
write the first figure of each partial product under the ngure
of the multiplier used, writing down and carrying as in
Addition.

III. If there are partial products, add them, and their
8um will be the product required.

Note.—To multiply any number bj' 10, annex to the number,
thus: 04 X 10 = 640; to multiply by 100 annex 00, thus: 64 X 100= 6400; to multiply by 1000 annex 000, and so on.

40. When there are ciphers at the right hand of one or
hath the factors.

KULE. Multiply the significant figures of the multipli-
cand by those ot the multiplier, and to the product annex
as many ciphers as there are on the right of both factors,

SECTION III.

Multiply and add together the products of

—

(1) 1678583214 by 701 and 299

(2) 7843221567 by 679 and 321

(3) 8976510234 by 348 and 652

(4) 2190678093 by 959 and 41

(5) 3672815490 by 869 and 131

(6) 912837654 by 827 and 173

(7) 764583912 by 531 and 469

(8) 837654219 by 204 and 796

(9) 376.542198 by 304 and 696
(10) 6354819027 by 801 and 199

SECTION IV.

«*'

Example.—546372 X 47 = 64G372 X 1J> + 04G372 X
28. Thus,

6

38:

218j

25G

Work

(2)

(•3)

(4)

(5)

(0)

(')

(8)

(9)

(10)

876£

132.^

.5431

6578
7321

8314
9076

7569
7986
5776

Divide
three figu

as HI the

1348G5

Sum ot pre
The muftij

Jum of pn

(1) 1

(2) 5

(3)

(4)

(5)

(6)

(7)

(8)

(9) 3

(10) 7
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nined. 2

\ the last

under the

idreds are

ids, which
•t. Then
ct, 18734.

Igures, the
! are called

iires of the
ant ligures

J.

ations we

tiplicand,

the mul-
;ure^ and
bhe figure
ing as in

3,nd their

16 number,
: 64 X 100

of one or

multipli-
ict annex
"actors.

27 and 173
31 and 469
)4 and 796
)4 and 696
01 and 199

54G372X

546372
47

3824604
2185488

25679484

646372
19

4917348
546372

10381068
15288416

25699484

546372
28

4370976
1092744

15298416

Work the following as the preceding example

—

(2)

(4)

(5)

(0)

(')

(8)

(9)

ino)

87654321
13254876
54312786
65784123
73214658
83146752
90765639
75697281
79865379
57763323

X
X
X
X
X
X
X
X
X
X

14

19
25
37
49
65

104
143
592:

111 ^

87654321
13254876
54312786
65784123
73214658
83146752
90765639
75697281
79865379
57763323

X
X
X
X
X
X
X
X
X
X

6

8

12

18

24
39
39
88

286
99 +

87654321
13254876
54312786
65784123
73214658
83146752
90765639
75697281
79865379
57763323

X 8

X 11

X 13

X 19

X 25
X 26
X 65
X 55
X 306
X 12

SECTION V.

Divide each of the following exercises into two periods of
three figures each, use these as multipliers, and test the results
as in the following exanifde :

134865 thus divided gives the multiplier 134, 865, then
1348G5 X 134= 18071010
134865 X 8U5 = 110658225

Jum (f. products
[Ihe multiplicand

Jam of products and

(2)

(3)

(4)

(5)

(6)

O)
(8)

(10)

134730135

134865
296703
237762
380619
523476
491508
357642
463536
375624
705294

134865

multiplicand 134805000

(11) 309690
(12) 327672
(13) 427572
(14) 456543
(15) 502497
(16) 617382
(17) 694305
ri8^ 264735
(19) 763286

(20) 789210

Fplicand.
1000 times the multi-

(21) 892107
(22) 807192
(23) 735264

(24) 702297
(25) 586413
(26)
(27)

4755 '

48651..
Qonftno

(29) 420579
(30) 614385

^'l

1.(^1



28 MULTIPLICATION.

1*.

rt-

Let the following questions be worked and tlicir accuracy
tested by casting out the 9's as follows :

Add together the figures in each factor, cat^ting out the 9's
as they arise in summing, and multiply the remaindei-s to-
gether; then if the excess of the 9's in the product is equal
to the excess of the 9's in the total product, the work, unless
errors arc made which countorl>aliince each other, is corr<;ct.

EXAMPLE.
Multiplicand 5468
Multiplier 74

21872
38276

404632

PROOF.

1

5X2

Product

Tlie excess of the 9's in the multiplicand is 5, and in the
multiplier is 2, their product is 10, and tlie excess of the 9's
is 1, which is equal to the excess of the 9's in the total pro-
duct.

*

(1) Multiply 7482695 by 598. Ans. 4,474,651,610
(2) Multiply 6574189 by 679. 4,463,874,381
(3) Multiply 5394628 by 7«6. 4,240,177,608
(4) Multiply 5984783 by 203. 1,214,910,949

For further cxeuJses take the examples in Section III,
pnge 26, using the first multiplier only in each question, and
doubling the first figure of the multiplicand.

SECTION VI.

1 What is the product of 71476 X 9187?
Ans. 6566500!2

2. Multiply 8010700 by 9000909. Ans. 72103581 726300.
8. In 1 mile there are 63360 inches ; how many in'^^ies in

45 miles'? Ans. 28y 1200.
4. If in one year there are 8766 hours ; Iiow many houra

in 72 yeai-s ? Ans. 631152 hours.
5. What cost 97 oxen at 29 dollars each '?

Ans. 2813 dollars.
6. If a person deposit annually in the Savings' Bank 407

dollars
;
what will be the sum deposited in 27 years V

Ans. 10989 dol
7. Multiply 875946 by 807004 Ans. 706891925
8. Multiply 948657 by 908070. Ans. 861446961
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Dir accuracy

:; out the 9's

iuiindei*s to-

luct is equal
work, unless

r, is corr<;ct.

, and in the

s of the 9's

le total pro-

51,610
74,381

77,608

10,949

section III,

lestion, and

656G500!2
581726300.

y inches in

s. 2801200.

nany houi-s

L152 hours

«>

:|

!13 dollars.
' Bank 407

»89 dollars.

^91925784.

140961990.

9. Multiply 496783 by 4263. Ans. 2117785929.
10. If a hogshead of sugar contains 1096 pounds: how

many pounds in 27 hogsheads ? Ans. 29592 pounds.
11. iind the continued product of 186, 396 and 56.

lo TIT ix- 1 • , ,
Ans. 4124736.

1 i. Multiply eight thousand and nine by nine thousand

*^ff*^il^^. Ans. 72209144.
13. Multiply onemdlion one thousand one hundred by

nine thousand nine hundred and ninety. Ans. 10000989000
14. If a railroad car moves 38 miles an hour; how far

would It go in 30 days, of 24 hours each, allowing 2 hours
each day tor stopping V ^^g, 25080 miles.

15. If 9 men can do a piece of work in 13 days ; how
long would It take one man to do the same work ? How
many men would do it in one day ? Ans. 1 1 7 days. 117 men.

16. A merchant bought 563 barrels of shoe pegs, each
barrel containing 4 bushels, at 5 shillings a bushel ; how many
shillings did he give for the whole ? Ans. 1 1 260 shillings.

DIVISION.

Ex|»lauatory Exercises.
41. 1. A boy has 32 cents which he wishes to give to 4

of his companions, to each an equal number how many cents
must each receive ?

Analysis.— Since there are four companions each must
receive as many cents as 4 is contained times in 32, which is
8 times, rherefore, each boy will receive 8 cents.

2. How many barrels of flour, at 8 dollars per barrel, can
you buy for 56 aoUai-s ?

AxALYSis—Since 8 dollars will buy one barrel, 56 dollars
will buy as many barrels as 8 is contained times in 56, which
IS 7 times. Therefore 7 baiTcls of flour, at 8 dollars each, can
be bought for 56 dollars.

3. If a man can dig 6 rods of ditch in a day, how many
days will it take him to dig 96 rods ?

.. .„.„^^, ^wuj^iii ic; oiicup lor iifo aoilai-s; what did
they cost a piece ?

43. Bivij^ioo is the process of finding how many times
one numl)er is contained in another. ,

^u



30 DIVISION.

^f l^^
Dividend is the number to be divided.

44. The I>U'i8or is the number divided by.

nf 1.V- •

^^'"^ ^"«**«»* is tl.o result obtained by the proce.-

?n t'ridrnd:''"^'"^^"'-^"^
^^"^^^^^^ divisor^l^^red

exfc7m.mL'!>fTi.n'e: SlI'S onL".'' T"*^" ^^f <i--or an
.e,«a/«^.. and it nurtVl^ss^^^^^^^^^

'''' --"-I the

the'sam: nt^Trth^L '' '''"'''' P""' ^'"^« ^^-^«"^' ^' - «l-ays of

3. When there is no remainder ^h division is said to be complete,

,'
4®- The sign, ~, placed between two numbers donnfn«division, and shows that the number on tlic ^Tto b^dSd
division is often indicated by writintr the divido,,,! ^7and tl.e divisor bchv, a short ho4ontalii„l Tims

"1

CASE I.

47. TKAen /^e divisor does not exceed 1 2.

Example l.-IIow many times is 3 contained in 936 ?
orERATiON AxALYsrs.-After writing the divi-

D visor 3)80
"^* ,«- 7 /he left of the dividend, wi Lau v,sor 3)936 hue between them, we begin at the left

Qu tient s7^ i] ""^'K'^y-/'
'« ^^ontained m 9Hn tient 312 hundreds 3 hundreds times, and write

fhPn q ,-c «« . A' I '" '»"ndreds' place in the quotientthen 3 is contained in 3 tens 1 ten times, and write 1 m tTnVplace m the quotient; then 3 is contained in^^nits 2 unftstimes
;
and writing the 2 in units' place in tL qTotient wpnave the entire quotient, 312.

quotient, we

2. How many times is 4 contained in 1684 ?

OPERATION. Analysis.-As we cannot divide 1 thousand4)1C84 by 4 we take the 1 thousand and the 6W
tained in S^^ fc:^tef,"JLt" t^^
*'e have (he entire ;i„oU;.;;;, 421"

'^^'•"" '" "'" "l"""™*. ""-1
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123-1

a. How many times is 7 contained in 283S '

OPK.,AT.o.v. ANA,.v«,s._Begr„ni„g
a., in the l,.,t cx-

4. How many times is 8 contained in 987 ?
OPKH.moN. Anai Ysis.-Here 8 is contained In 9^)'^ hundreds 1 hundred times, and 1 ]mn-

128 3 Kern tlZil f?
^^ ^T'

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

or 9 i
^ ^".'' "'-'^^ 1^ tens

; 8 in 18 tens,
^ tens times and 2 tens, or 20 units
over, wh.eh, united to the 7 units, make

8 units over. The 3 wh^h I' Ai" f ""^^^ ""^*^ *""^« '^^"^

^ion, shoukl be Lider^ 8 w'y^'^'''"l''^ '^^ '^^^''

so cannot be exphaiied fntfl 'we reach W/T^ '^ '""^
merelv indipnfp th.wi,\,: • i ,

^ /c*^^" Ji actions; so we
dividend tim i f46T" n^

'''""."« '^^ '^'y'"^' ""*• the

123f, which Say bi1®il on'o'
l' T 1'"°'""* '^ ^"«'^»

remainder 0/ three?
^'""^ ""'' twenty-three and a

tiffolto
"'^''*''^' "'^'"P'^' '"^ illustrations, we deduce

wl^^^ne' b?r^e1n*?geSr'^°" ^' '^^ ^*^" °^ *^e dividend.

th/di^fs^^x^s'^JLuined l?k^^^^' «^d how many times
of the dividend^W^in"^ ^^t fewest number of fieSfa
under the dividend? "^'^ ''°''*^'" "' *^^ ^^ite the r^e^ult

m the dividend, and divide as before. ^ ^°^®'' °^^^^

thai* the°divis%7 w??te^
0°'' P^iT* °? the dividend be less

i||

'ft-
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32 DIVISJON.

Mental KjccroJM'N.

1. If ,4 casks of lime cost 12 dollars, what is tlie cost of 1
cask ?

2. If a man perform a certain piece of work in 30 days,
how long will it tiike 5 men to do the same ? How lono- will
it take G men V How lonjr will it take 7 men V

^^

a. if 24 pounds of tea can be purchased for 1 2 dolhu'S,
how much can be bouj^dit for 1 dollar r* How much i'ov if

dollars V How much lor b dollars V

4. Gave 1)6 cents for 6 i)ounds of raisins , what cost 1
pound V What <;ost 7 poundH V

5. A man gave 15 dollars for 3 barrels of aj)ple8 ; what
was the cost of each barrel V ^\ ...at would 5 barrels cost at
the same rate ?

£xcrciNcs for flic Slate.

SECTION I.

(1) 42240-1-2,4,6,8,10,11
(2) ]4784,~3, 7, 11,2,4,8
(3) 76032 — 4,3,2,8,9,11
(4) 20U60 -^ 5, 7, 6, 4, 8

(5) 30888 -1- 9, 3, 8

(6) 13608-1- 7,3,9
(7) 34668 4- 6, 9, 3

(8) 363285 -- 5, 9, 3

SHOW THAT

(9) 369-1.3— 246-^3
(10) 1035-1-5=: 690 -i-

5

(11) 1368 -j- 4= 912-^4
(12) 1701 -J- 7 = 1134 -i- 7

(13) 7866 -1- 9 = 3231 -i- 9

123-1- 3

345 4- 5
456-1- 4
567-1- 7

4635 4- 9

SECTION II.

Quotients.

(1) 42544830 -i- 6 = 7090805
(2) 14284263 -f- 7 = 2040609
(3) 24486456 -^ 8 = 3060807
(4) 67879284 -^- 6 = 11313214
(5) 78485617-^7 = 11212231

(11) 7341568 -T- 7

3179632 -^- 5
19038716 -r 3
84201763 -^ 9
2947691 ~ 12

42084796 -h 6
oiun of Quuticntij and Ivemuiiiclers 20680083

(0.) 49368768 -r- 6

(7) 28949076 -J- 12

(8) 59987688 -f- 12

(9) 23935734 -f- 6

(10) 98765711 -Ml
Quotients.

QnotiPnt«,

= 8228128
= 2412423
= 4998974
= 3989289
: 8978701

Seiii.

28
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a cost of 1

n 30 days,
' long will

2 doll HI'S,

jcli for J>

at cost 1

les ; what
i3ls cost at

4S.

,8

,3
9,3

QllOtJPTlt*.

8228128
2412423
4998974
3989289
8978701

£eui«

OPERATION.
< 6)5376

42j
i 7)896

Ans. 128

CASE II.

When the divisor is a composite number.

^and 7, and we may suppose the 42 men

iiave 89«, the mml^ of dollars 'to h
''""'^"' °^' ^^P^' ^«

and dividing 896 hT? fvl .
^ ^' ^'''^^ ^^ -ch group

;

have 128 £, nltr^f dolt'^l'^^
each gro^, 4'

Hence,
^''^^'''^ ^^^^ «'^eh man will receive.

th^^u?tie?t Vh^u^s^ob^aS h^^?^.^^ °^ tl^e factors, andbe more than two fSrs iTn^i^l^^^' ^^^ ^^ on if t'he^Smade a divisor ThfTiJL^' "^*i^ every factor has Wn
required. ""' ^^® ^^^^ quotient will be the quotila^

SECTIOX III.

Blvldti 385 768545 by 15 =: 3 V 5
I>ivide €87698454 by ]6z=:4y4
Bivide S31684770by 45=5-X9Bivue 945328608 by 56 =r 8 V 7

-'. Bivide 35487^7388 by 108 = 12 V 9
^. Divide 3176823672 by 132 =: 12 X 11

40.

I.

2.

3.

4.

Quotients.

65717903.
42981154.
20704106.
16880868.
36562641,
24066866,

7oJind the true remainder.

«, a^/Sthe'-^u^^itL'Je?^-
''' "^"'^ '"« ''-^^ ^ and

66
(

7)1148

8)163 2 rem.

20 3 rem*

28
bef4''cra1,"?:irfr,E«.>'i°.'J-'^'-'> -the example to
poneil, there^wU, be -.Ca-p^cds S1*;e::ir3 1™"!".:
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. VI e these parcel., mto larger ones each containing 8 of the

rJmaintrTV""!' I""-"^™»"'i"« ' Pencil,, the Lc^ndruna,in<ler ,s therefore wjual to 21 pencils, or 7 V 3, to

NoTE.-Dividiiig by three factors is seldom practised.

SECTION IV.
1.

2.

3.

4.

5.

234567-1- 18
'M5G72-L 27
427311 -L 3G
453G72-i- 45
072345 -i- 54

8p:ction

1. 058768461 -^ 27
2i 726894784 -i-

3. 7293684 65 -L
4. 675487368 -i-

5. 945328(;08 -^
6. 1796842688 -L
7. 897684192 -i-

8. 910364312 -i-

6. 751113-^ 63
7. 804024 -i- 72
8. 887625 -^ 81
9. 999999 -L 99

10. 723456-^ 108

V.

Ans.
32
35

36

56

64
72

0. 3948767388-^ 108
10. 3176823672 -i- 132

u

a

it

u

35509943.
2271546^
20839099.
18763538.
16880868.
28075667.
12467836.
10345049.
36562661.
24066846

CASE III.

50. To divide hy a number consisting of severalfigures.
Note.—To illustrate the method of operation more clearlv we willtake an example usually pcriormed by Short Division

1. How many times is 6 contained in 564.

^ZT^f^r""' 1
A'^^^YSis.-As 6 is not contained in 5 hun-6>64(94 dreds, we take 5 and 6 as one number, and

consider how many times 6 is contained in this
partial dividend, 56 tens, and find that it is
contained 9 tens times, an.d a remainder. To
hnd this remainder, we multiply the divisor, 6,by tae quotient finrure, 9 tens, and subtract the
jn-odnpt, 54 X^m, from the partial dividend, 56

54*

24
24
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ng 8 of the
all parcels
tlie second
7 X 3, to

ir the first

id remain-

63
72
81

[)9

J8

fgures.

ly we will

in 5 hun-
ber, and
id in this

hat it is

3er. To
ivisov, 6,

tract the
fieiul, o()

23 ) 4807 ( 20i)
4G'

•

207
207

3o

<liv (lend 'VU„n i' ;.
'.'',.-* """ts the .sero//^/ partial

reman, and we have for tlu, eutirc;uoIIentr^4!'''
"'''"^

2. How many times is 23 contained in 4i'07 ?

l>^^^so^m^^^'^.no^ AxALvs.s.-We fi,^t fi,Vd how
-- - ' •

f^y t"nes23is contained in 48,
tl.e least number of %iires that will
contain 23, and place the result in
tiie quotient on the ricrht of the
dividend. Wc then multiply the
divisor 23, by the quotient fi.rure,

irom the part of the divhlemT u::^'^:^;', ttl^""'"'"-' f''
luring down tlie next figure o? th^l^i^Cd, w dH^Tmarmc,^ 20, for the second partial dividend. Then since "i^tcontained in 20 no times, we ijlace acinh^r-n f

'^'"^^/'^
'f

mufplymg ..„,1 subtvucting a.s before, notl.ing remains adwe have tor the entire iiuotTent, 2oa. " "*'"^' "'"*

Slum IHrmm..
«"'"««, as m Case . the operation is tcrnwd

termed i;j;;,'S:l!
"^"^ °"'"^'"» « '""'-• "- «P«ra.ion ia

Ke^err
*'" '"'""''""^ illustrations we derive the following

as^n^fortD^wSn*' ''"'^" '"^ t''^ '«" <" '"e dividend.

tlfe -diviSilfd'^ga't"''^il^r„^?in°'t^^e^'?*!'
"""d ««««» ta

times, and place the ountiBn, o?^^!'' ''K'^?.'' ™« or more
with a line between ?lVem.

^° "^'" °' '•»« dividend"

tS-th?i'r'i§'/ot"'tLliTh°e' p?rt'?^'d?^°d'i^:5* ««S«' «»"-
the remainder bring downtlfe"ex flgure^Sf thfd/viden^°
h^7e b?r„'tio^^jk^?i„v„»^«,^i4L¥d?i-- °' *-^^vfdrd

Place i' o^^ie^/fi"'the'^S?nrL"d'"b5<""^J" *-^ <«'i^«.

*'f;^%°i i"-'
di'"dend:'SS*d''dTvitras''£Sfrf™ '"" '"'^^

^*- i.t*- V. there be a remahulfir nff^^ ^,„,-j.-^_ *_„ ., „

?H^' i"^
aiviaena, it must be written' in Vt'A'"

'"^^/^e ngures
the divisor underneath. ^"'^'^eii m the quotient, with

•'ij
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I I

il.::, J "'*'^.I»;'>«li'<t or tho divisor bv the (lucticnt (iLTure N' wr.'rt/^^

>..?«.. ^^"t""'''"'"''!'"^ '" '*^*'''*"^" fr, pa£;c 32, by lonir division

»KCTI()X VI.

^2) 811.»Wi;{-i-8()l

(4) 2.}(lr)i>-24r)-.«-12fi

|6> 37U187Gi-r-ia5

(7)

(8)

5.'n 4(1827 ^45!)
<)i;{27r)48 H-r.r)8

I2;}4r)(;78n-f-rj7(5

y87(>64321-i-58o

»i<x;rioN vii.

(11) 7ftT)(»f)5474-vRa3

(12) 4(>7()41>r)7()H-{(l»

(l."J) 9812.Ur)(!7-^8!>l

(14) 9()0(>(;420()-i-'J0!):>

(15) 11177711 l-i-!}00!>

1.

2.

S.

4.

5.

H.

7.

l>i?iflo 55(5(78044(14 Ijy 7.')4G.

IMvide 1 747071 2;>5 by (5483.
Am. 75G984.
Ans. 2(5J)48/>.

Ans. 0(54.378..

Ans. 37(5842,

Ans. 7i)485(>.

Ann. 87435».
Ans. 948576-.

I>i vide 828 78(>45;J2 by 8504.
Divide 353(55114332 by 9381(1.
DiviHe 52<H><)097277f> l)y 654321.
Divide 7428l>274152!)3 hv 84IMJ427.
]>ivide 936864880704 b/987654.

i«?^ '^'''^"ri".^'''' f r'*
^^^^'^'« ^" t^>^ United States in

59 mTdnn ''''"\^ *'^' """^"^ ^^^'"« department was5937120 dollars'; what was the average revenue of eaeh
^ *

i T.O * ' ' r , ,
^»s. 266 dollars.

9. A Tiajr containing three hundred and twenty-ibiir nutswah divided anK>ng nine boys ; how many did each boy get ?

10. Find the I7th part of 5508. Alr324:
tro >'

-i • "i?i^
""^*^? ''" ^'^ '^ ^*^* ^ t^"'* go ^^»ich travels

1692 miles m 47 hours?
^

Ans 3(5

*l.n?* / gentleman left £5000. By his will he directed
that after paying his debts, amounting to £275, the restshou d be divided equally among his seven children

; whatwas the share of each ? ^^^ £675
13. The i)roduet of two numbers is 31383450, and'one ofthe numbers is 4050

; what is the otlier number ? Ans. 7 749.

CASE IV,

51. To divide &// 10, 100, 1000, &c.
Example 1.—Divide 486 acres of land equally among 10men

;
now nuuiy acres will each have 'i



DIVISION.
87

OPKHATrON.
1)0)4.S G

.^..™% ..e.U,eea to oJtenU.tHi^ ;£: ^r'ai'v'S

nurt I "'" ''^' '""" ""' ^" ""• "once tie '

?&"^=„Vt?/n"tf
'"^- -'-^ '^^"'vXS^I'^n^l.lirXiloSy^ffoViS

J1..\AM1T.K 1.—Divide r)«7C18 l)v 400
Ol'KKAT/ON. AnaIYSIO jfc *1 •

^ioo)««^
-vc^^o;!,:t:7,i\;tj,T.T^o':,:

1469 1 S r,.„ ;
''."V'i^fi'^t f'y l'»0, by cutting off tlio1469 18 rem. wo „ght hand figures it the dividend"

and a remainder of ^18^ We n^xt dhM:? ll^f'"
T*' ff"'

146^.br a nuotient
;
and the eS'^:t„ti'i4 S'l^""""

Irom .he dividend to give the true remainder.
"" ^

SECTION VIII.
Divide 48G00 1)y 100. * .o^
Divide 59G 73 by 1 000. Ans. 59 rem. 6 73 of59' « v^a^*
Divide 34716 by 900 An« q« l^ i^^ ^-^iVoV
Divide 1 78930 by 10

^ '^^°'- ^\^ °' ^^U^'
Divide 47321046 by 45000. Ans. 1051, rem.

S

Tk* • T Or 1051 -2*5 04 6
Divide 1047634 by 2400 Ar,. A^^'*^*^y ^tuv. Ans. 436, rem. 1234

.ioI^ea^lrmrrettT''""^'^ i^paidtSln; .hat

-it. ^H:fX'Tor'""',r'' '^^ "•^ -i-toH'a'.'srs
t.o,-.i .1. rT._'"^">^ ^^."^^ ^^0"W 'i train of cars rnqnJro .q^-^^v. .... ux^tunce, going at the rate of 60 miles an hour ?

Ans. 414|8.

1.

2.

3.

4.

5.

6.

'

I

i

fc

"I'i

I

If.
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! li

i n

MULTIPLICATION AND DIVfSIONi IlY FIIACTIONAL
NUMUKKS.

Nom-The pupil 8h(,ul.I have a clear idea of fhe value oC .simnlo

AvHl s'ulm ;
'^'' cuMnn.nciMK tlu.,so excrci.es. A few oral illuHtrat.o'ns

-LInltinly 148S by 123«.

AvALYSis.—Here Avo multiply M83 hv
12;i lu the usiiiil way; Imt befi)re {uldin;,^ the
pard.il ])r()(liic(,s wi' find the ;"> ei<,diths ot'UHli^

4 Hi)
"•I'ncly {)2iil, aiul writer it under the partial

2')iUi
l>n>d<i<'ts, a,s ni addition, then addinjr the

UH'.i
'

^^^ obtain the rei^uired product.

020}

Exam PL K 1.-

Ol'EIlATION.

148;j

I8;{;5;{r)7

1/Vii multiply by X. (or any other fraction) by multiplvincr
the given number by the nj.per number of the given fraction
arid dividing the product bv tlie lower. Thus, 1483 V 5
(the npi^r fj.ur^ ^ '^^^ ^'"^'^^ ^^^i^^'i h ^i^l't (the lower

ExAMPLK 2.—Divide 1234 by 4f.

AxALYSiK.—We first bring both divisor
and dividend to the same name as the
given fraction—that is (in this instance)
tQ fourths, then proceed as in division.

OI'KUATIO:^.
3
4:4-]) 1234

19 )4f)3G(259i&
38* •

113
95

186
171

15
IST

Exercises for
(1) 18947(532 X H
(2) 4() 7384 79 X H
(3) 94327865 X 3(4
(4) 29768342 X lo|
(o) 29648732 X 200610
(6) 43796284 — 64
(7)
— '- ^

(^)

49625483 — 30]-

876557933 -j- M8f

tlie Slate.

Ans. 104211976
303800113^
28534179161
3175289811
59502309 784

A'

673788911-
1640511||i.

591 14 7"> '1 '4



PRIME NUMnKRS. S9

'S

PROMISCUOUS EXKRcm^S IN TIIK PRf^KDING RUI.KS.

1..'; aZ^"^ aTftt''rrra,17a'':i,r.r
. V'

-^
"''''

P»p,ls are th«re in the six sollool" ' a"" "'"7

8. Iwolueto.. are 57682 and 84M ; what is .1, ei, ,™,ta ?

4. How n.,„.l, less i, 728!, tl.an 8723 ?
^"'^

'Z^'l^
UarJ^^Zit ^'l^f^"*'

"-"'-; i" each .-Lest .Iute a™

Keunirea how Leh h^^Sjtta^rir:;! ^^tift-.t'T'

^Wn te^t^fr.r ''^ *" ''« *''^-' •"s^
clearing?

''' ''"'' '"^"'.>- "•" I'" !«" "ftcr thil

Ans. 5976.

KA A « ^^^^^^^ NUMBERS.

OPFRATTov ^- ;^^^^^* ar^ tlie prime factors of 30 ?

lector, 3, and givinn. the quotient 5
; this boin^

iuif 9 \ ^"' '^'^''°^' ''^"^ the last nuo-

proof 2 X 3 X '.^X 1 =1o! '

'''"'" *^^"

aao

5

1

'if



I h 40 GREATEST COMxMON MEASUUE.

1.

2.

continue the diviKio?;^fr,lfi\V^
the same manner, and so

The several divisor^ and f\l'^u,°\'''''^ ^!-^ P^^"^^ number,
prime factors requh-ed

^^^* quotient will be the

Whi!f
''''''

!^ ^''•"'''' ^^^'^^^ «^' '^' 12, 15, IG and 18 ?

W !
''''''

!,
I'''""'' ^"''^'^"''•^ «^-^'^ 2G, 34, 38 and 42 ?>vnat are the prune factoi-s of G5, 85, 95, 105 and 115 ?

p 1 .1
S^x^rcises fop tli«^ Slate.

he msults?
^'""'' ^^''^'' ""^"^^''^ following numbers and prove

(13) 85 (17) 120
(14) 91 (18) 144
(15) 99 (19) 714
(16) 108 (20) 836

.(1) 15

(2) 18

(3) 24

(4) 36

(5) 39 (9) 57
(6) 42 (10) 69
(')45 (11) 78

(«)49 (12)88

(21) 1492
(22) 8032
(23) 4604
(24) 1728

GJ EATEST COMMON MEASUKE.

numtr 4.mvT'**".i''*v'T*
'^''''^ ^^ "^«^^ """^^ers is anumber Juit aViII exactly divide cacli of them.

«57. The iivi^atest Common Bi^ifi^or of two nr

S^ther '' '^^ ^'-^^^^^^ ^^-^- ^^-^ -1^ exaetl/Zi^

diSof''' ^^''"^' ^^ "''^"^^ ^*^^^^^ ^'^ ^"^'^^ ^« J'-^^-e no common

grSS-;;;irr;4;^X!:-cSof ^ conunon measure; and the
is usually imlicated^brihrinSS^l:^;^";. m""^^"""

^^^ ^^"^•'

58. ro /w/ ^/,e greatest common measure oftivo numhers.
-i^.^.—J^ind the greatest common measure of 105 and 165.

OPERATIOX.
105)165(1

J05

60)105(1
60

Analysis.—Here we divide the
greater number, 165, by the less,
lOo, and thus obtain a remainder,
60, which we now make a divisor,
and 105, the former divisor, the div"-
dend, and so on. When the re-
mainder, 15, is used as a divisor it
leaves no remainder, and is therefore— the greatest common measure re-

10)45(3 quired. Ilencc,
45

45)60(1
45



RUJjE. I.

GREATEST COMMON MEASURE.

''tLl^tl.^T.'"' ^"°^^^^ ^^ *he less.

41

II. Divide the precedinJ^ '''''"^^^ ^^ *^e less.

the l?.S? H" ^otl]?,T?e^J^T'%y!7fH ^^«* remainder,the greatest common measu?!! ^^^* divisor will be

gi^ennumhts
^"''''''' ''''''^''' ^^^^^^rc of three or more

co^i^^oJ^mVS-^^^^^^^ the greatest

Exercis<^s for the Slate.

Find the O. C. M. of

(2) 21 ::;:{ \l
^--

^ l
C;:)

J024
an<l 2240. Ans. 64

00 39 ami 52. , o }'{ If 7^
<''"'* 14500. ne

(0 42 and 77. t )Z{ P'*
'''"'^ H'^- 42

(5; 28 and 126'. i] /i/.a ]?IJ
"""'^ ^^^ll- Prime

11. WJiit;«fl.. ^

^-^
I (1<^) 112obandl98[)a. 201

and 3847 ' " '^'^ -'''''''''' ^'«^""^«^ 'divisor of 72, 120, 240,
1 2. What is the o-rpafAcf r,^^ ^"s. 24.

225, and 375 ? *=
^*^'* common measure of 300, 525,

Example *> Pi'nri +i
^"^- ^^•

63, and 105.
"'

"" gi'eatcst common measure of 42,

OPERATION.

OJ __ 3 X 3 X 7 " u

105~8X5X 7 "

^ -''^'^^g^«^test common measure. Hence,

J}.'feieoiZ7e'':^T^^^^ ''- ^^-e faetors.and their produe? -^^4
Thy^-?aTesV^eSli^^o^^^

SECTION II.
Fmd tlie G. C. ]\I. of

J! i!' 5 j?0an(i 72. Ans. 12 I (^) 9.m no. - , .- .\9\ 18 o«
'£'. 'JO ami 42.

(4) 32, 80 and 256

C>
I (0) 25L>.

--•, aiiu iu(;. rtiis. 2b

16
I (8) 4G8 una 1184.

fi'iO, ll.'i4 and 1380. 126

98

'4 /J

R^l

i»''

T^''
!i*"i
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42 LEAST COMMON MULTIPLE,

LEAST COMMOX MULTIPLE.

^
00. A Multiple is a number exactly divisible by a

given number; thus IG is a multiple of 4.

«1. A Coaiiiion Multiple is a number exactly divisi-

ble by two or more jriven numbers; thus, 16 is a common
multiple of 2, 4, and 8.

02. The I«east Coniiinoii Multiple is the least num-
ber exactly divisible by two or more given numbers ; thus 24
is the least common multiple of 2, 4, 6, and 8. It is usually
indicated by the initial letters L. C. M.

^

an. To find the Least Common Multiple of two or more
given numbers.

Example.—Find the L. C. M. of 4, 6, 7 and 9.

oPEiiATioN. Example. — If these

2)4, G, 7, 9 numbers were prime to

each other, their product
^)2, 3, 7j,

9 would be their least com-
'

. mon nudtiple. If two ot

2, 1, 7, 3 the numbers or three, &c.,

2X 7X3 X2X3= 252L.C.M. which compose this pro-'

duct have a common mea-
sure it must be thrown out or neglected in order to find the
least conunon multiple. These common measures nuiy be
thrown out r/radua/l/i by means of the successive divisions as
above. 2 is a measure of 4 and 6, and 3 is a measure of 6
and 9. These measures should therefore be thrown out of
tliese numbers in order to make them prime numbers. When
we divide by 2 which is the smallest measure that divides
as many of the;n as any other divisor would, we obtain for
quotients, 2, 3, 7, 9, the 7 and 9 are written down because
they are not divisible by 2 without a remainder. These
numbers are not yet prime to each other, and we divide by
3 the smallest nund)er that divides as many of them as any
other divisor woidd, and we obtain 2, 1, 7, 3, the 2 and the
7 are taken (lovvn for a like reason as before—that they
cannot be divided equally by 3. The numbers are now
prime to each other, and their product with the divisors used
=r 252 the least common nmltiple. From this example we
deduce the

^ -K-ULE. Write the given numbers in a line; divide by
the smallest number that will measure as many of them
afi any uthox' divisur would, or that would Uieasure moro
Ot them; write the quotients and the numbera not divided



DECIMALS.
43

?hele^.\\'^''^ *h« ^^iv^^ors used and t?.^ ^^^^i^^P^^ theseine least common multiple ^^^ Product will be

'•"'er, their product Avould he tZunt "^ ^^ '''''"^' P''m« to each
iuunl)ers. ""' ^^^ ^*'*^ ^^''^^^ common miiJiipli of these four

2.

3.

4.

5.

6.

7.

8.

9.

10.

Ans. 490.

72.

9240.

420.

210.

720.

4200.

1008.

1920.

4,0, G and 8.

8, 15, 77 and 385.
12, 15, 42 and 80.
21, 35 and 42.

4, 16, 20, 48, 60 and 72.
5,10 15, 20, 25, 30, 35 and 40.
3,6 9,-12,48, 21, 24 and 16.

'2''iVf,''^,'^^'4'320and96. ,,,.
32^ ''

^'^'^'1^'
12, 14, 16, 18, 20, 22, 24, 26, 28,30S

or 4 dollars, or 6 dollars each ? '

"' ' ^""T' "';n ^Mf^^"^^'

dp:cimals.

'«.«..; each of L^ ttt 1, 1 ,1°
, T-

'''™' I^"''''" <^'<"«'l

ports called /<«nr/mW, an ]%L «' '"*". *'" °"""-
"I'"*!

onicci„,al fractions „c;oa"e 47 •

"'V''V'''™'""''''™^
tl>e same as sin,|,le nm ,l,cT, ;? v- ""'"f

'>' *''« «"'l» »*'10,

«ato,-s are gene'anj ominicl. '" '"« "'''•""•''« «>« denomi-'

poi^;f'ot:;z'^„7r:e"aE!;r„.t;;^,,^!i::-V''^^^"^^
mt Ti T* . '

^"^''^o also IS it in decinialcjWW. ihe Decimal ¥><»«# ,•„ • , ,
"'--i-Jiiiais.

^^^.3 l.e placed .e,o..o t..'"VL^„.F«™;!i«.^:l't=!
1 TT

Js expressed .6

07 rp,
^'^^ "_ .567

r.t

™

.).»

n

t
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44 NOTATION AND NUMEUATION OK DMCIMALS.

I>cciiiial Table.

I i

i

Hi

4 "^ rfl

7i

Ore i"

o

1—

<

fl 22

CO
en

O

% Q

« 2 S c-"=

;? 9

oaHHHHPQ "".V C_i CL-i h-l
o fl

000000000
H

2 -3 _5

o a

00000000

By examining this table we se that

Tenths are expresse( by one figure.

Hundredtlis " two figures.

Thousandths " three figures.

OS. Every cipher on the left hand of a decimal reduces
It to one-tenth its previous value. Thus, .5 is 5 tenths, .05 is

5 hundredths, and .005 is 5 thousandths.

Ciphei-s on tlie right do not alter the value, for .5, .50, .500
are the same as yV, tVo' toVo' and tliese are all e(iual.

NOTATION AND NUMERATION OF DECIMALS.
OO. Rule for decimal notation.

«Jl Write the decimals as a whole number, placing ci-

true local A^?lu^°^^^^^^
*° ®^^® ^^^^ significant figure its

II. Place the decimal point before the first figure.

^O. Rule for decimal numeration.

rr^VJi^' }' Numerate from the decimal point, to deter-mine the denominator.

the 3111^^^%^^*^ towards the decimal point, to determine

III. Read the decimal aa a xu-hnie nuTnboT» tritTi-nn- i*- »>«
me^n or denomination of the right hand figured

"""^ " '""



s.

(luces

.05 is

,.500

[Ig ci-
re its

le

a
I.

2.

3.

4.

.5.

AWDmON <^F DECIMALS.

I^verci^es lor ih« 8ia|«.
Write 265 te« thoasaiulths.

Write '3n'Z^'"\""'^
^•j"'*^*^" tl,ou.sai.dtJi8.unte ,ih.) tJ.ousands, and 4 billioiithsWnt<3 seven hundred ^.o^sandtlJ

<». Ke.id tluj foUowing numbers :

Vr7 ,
/•'^^'^ 12(w. 087(154

3

^^'''^^^
.;>U00 i 23.4500 781>b

^
ADDITION OF DIX^fMALS.

6e«ti; ^dlG5 thoi;^^^^^^^^^^ ' *^"^^^^' ^^ h-^^ths, K

(iredthfi A'^> Ti •
t!

,""'"^\'-^iC"s under hun-

dlre,.*'„^^„ I:;; Jj;;'^f
*« J^-'al point.

8hal, sta^'diS? ?„?lS'?a*crStfe'r'^"*
*° *=='=>''l Point.

,1 A 1 1 ^ ,
Mental K.vercises.

+ 25
'" •'"""'^ *'"' 3 <loU.«-s and 23 cenfa; 250 + s

Exercises for the Slate.
, 8ECTI0N I.

(^ 20?56 :t I 56?3 i 50 8?4« t f ^'^^^+ ^''•^^^'

<4) 254.1 79 1 ««;; .1, t ^r. ^^ "^ ^^-^^^^ + ^3.1052.
r''5i 91 J 7^;^ 1 .r,-Vr: T^^'^-'-^:'<»-t- 750 ^

2.715

io) 214-7554-607,4.344- 66.9./ 58 -f. 4f)6,376 4- 7S0-241.

.-till

»

1'

'U

II, >J

iifJ'

gt£j
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46 SUBTRACTION OF DECIMALS.

SECTION II.

m

1.

2.

3.

4.

A(M 25.7, 8..38J), 2;J.05(>. Ans. 57.145.
Add 3G.258, 2.0G75, 382.4.5. Ans. 420.7755
Add32.7G4,5.78, lG.00;J7and49.304G. Ans. 103.8523.
Add 1152.01, 14.11018, 152348.21, 9.000083.

Ans. 153523. 330*^63
Add 37.03, 0.521, .9, 1000, 4000.0004.

'

Ans. 5038.4514*.

What is the sura of twenty-six, and twenty-six liiin-
dredths

;
seven tenths ; six, and eighty-three tlKvi^andths

;

ibur, and four thousandths ? Ans. 37.047.
7. IIow many yards in tliree pieces of cloth, the first piece

containing 18.375 yards, the second piece 41.025 yards, and
<he third piece 35.5 ya^-ds ? Ans. 95.5 yards.

5.

6.

SUBTRACTION OF DECIMALS.

ys« Example 1

OPERATION.
31.G3
27.85

3.78

Ex. 2.—From
3.8G74take 1.36.

OPERATION.
3.8674
1.36

2.5074

Ex. 3.—From
15.36 take 8.1234
OPERATION.

15.36

8.1234

.—From 31.63 take 27.85.

Analysis.—In each of these three
examples, we write the subtrahend un-
der the minuend, placing nnits under
units, tentlis under tenths, &c. Com-
mencing at the right hand we subtract
as in whole numbers, and in the remain-
ders we })lace tlie decimal points directly
under those in the numbers above. In
the second example the number of deci-
mal places in the minuend is greater
than_ the number in the subtrahend,
and in the third exam])le less. In both
cases, we reduce both minuend and sub-
trahend to the same name, or number
of decimal places, by annexing ciphers

;

or we suppose them to be annexed
before performing the subtraction.

—

Hence,

7.2366

o^SYi-i'-^,: -^1?°® *^® numbers as in addition, subtract as insimme numbers, nnri ina^vt tiio ^c>r^i^r.i '—i„+ j.__°x,ir
und^er the pointsinTheiiVen numbers.""

'""'"'' «"cv;..y



)7.145.

20.7755

03.8523.

.330203.

•38.4514.

six liiin-

sandtliss

;

. 37.047.

rst pit'ce

rds, and
.5 yards.

se three

end iin-

s under
Com-

subtract

remain-
directly

>ve. In
of deci-

greater

rahend,

In both
nd sub-

nnmber
nphers

;

-nnexed
?tion.

—

ct as in
li J.T

MULTIPLICATION Ov DECIMALS. 47

, Mental Exercises.

2 FrZ ^r?/l"''\'n'"^"
^"^'-^-'""^ l»»n^lredths.

:J,iom .03 take .490 ; 2.19 take .03
; .5 take 005^/om 10 take .000; 12.34 take 2.345; 00 tak; 001irom one take two himdredtlis.

*

8.

4.

5. i^rom 3.10 dollars take 75 cents; 3.10 take .75.

1

.

From 20.34
2. From 40.68
3. From 16.272
4. From 6.5088

Exercises Tor tlie Slate.
SECTION I.

13.56 I 5. From 52.0704
take

«
27.12

10.848

4.3392

6. From 430.2816
7. From 2603.52
8. From 983.9007

take 34.7136
" 286.8544

1 735.68
" 655.9738

Find tlie value of-
SECTION II.

3 8 nn frT--^^-"^^'^-
l«l-09306

ii) 627.4-91.7409
sSS.'olsi

(5) 21.004—.75
(6) 714.0-.916
(7) 2—.298

(8) 1000—.001

Ans. 20.254
713.084
1702

999.999

MULTIPLICATION OF DECIMALS.

ExAMPLE.-What is the product of .25 multiplied

in
^!!^™''-~^^^ P^^^""^ *^^« multiplicatioti

in the same ^vay as m whole numbersf Sincethe mu tiphcand is 25 hundredths, and the mul!tipher 5 tenths, and hundredths multiplied ytenths give thousandths, and thousandths bein^

multiplica,.dau7m'XHer.'t" "" «<""=""«d in both

^S^'^b^ni^o^'i^/p^^^^o^^SiSt''^^}^''- »nd from the
<le .a>als a. there ^ffii^^rX.el^n%'StfZ&^' '"'

"cM?ed,iir" boSifaSrslunnl VZi'f'' '" ""' ^""^'"^ >' "em

J::.~^y multiply by 10, 100, 1000. &ro._ j,,^^
^irtsiv [Uoceo to tiio rio'ht "^ •"- •

'
tiplier.

tiiere
'i^- acvnuai point as

aie ciphers on the ri^fht of Uie mul-

tl



48 DIVISION OF DECIMALS.

1. If k man can reap .96 of an acre in a day, how mu<ifc
can lie reap in .5 of a day V

2. If 1 pound of coffee cost .3 of a dollar, what will 4
poniads cosV'/*

3. Add 3.6 -I- .26 -f .OOG-f 5.(W)«, and multiply tlie p»o.
€IlK?t t>Y ,f7i

4. From 3.606 take 1.4, and mnltiply the result by .09
5. If 1 ton of hay co&t 8.75 dollai-s, what will .25 vi'sk toB

cost ?

i:xerci8«8 for the Slate.

SECTION I.

Multiply and add together tlic products of—

fl! l-^A^.^A^^ I'y
^^-^1 and 31.09

} (6) by 550.8 and 449.3
(2) .345.789612 l)v 35.79 and 64.21
^3) 406..783089 by G{.).09 and 39.91
(4) 2492.67339 hv 42.82 and 57.18
(5) 5063.4^001 by .99 and 99.01

(7) hy 900.9- and 99.1

(8) by 428.6 and 571 4
(9) by 624.8 and 37&.2
(10,n)y 99.73 and .27

Find the product of-

AU3.

SF.CTIOX II.

<1) ...^iiX-241 Au3. .0.31812

i2) .2.3 X .<•(>!>' .(mVT
(3) 21.716 Xii.06 44.7.3496m 11.111 X J>-7n6 507.00.^.876

(5) .iJX.7X-06X.004X.l .00000336

(6) .0006 X -00012 Am. .00000n«72
(7) 8.0004 X .0041 .0.320O](>
(8) 164.02.3 X 12.88 2112.61624
(9) 178.006 X 100.001 17H00.778«06
(10) 43.1 X .« X 100. X .01 25.86

1 1

.

Multiply four hundred, and i'^mr thousandths by thirty
and three hundredths. Ans. 12012.12012.

12. If a cord of wood be worth 2.37 bushels of wheat,'
Jiowmany bushels of wheat must be given for 9.58 cords of
"^^^^^^ Ans. 2^2.7046 bushels.

DivrsroN OF decimals.

'2'4. ExAMPKE.—What is the quotient of .156 divided
by .6

Analysis.—We perforin the division as in
whole numbers. Since the dividend, which is

the product of the divisor and quotient, con-
tains three places, and the divisor contains one
place, the quotient must contain two nlnrps of

akyimals for, 2 -f 1 — 3, or Si — 1 = 2, (73.)
""

Hence,

OPERATION.

Ans. .2€



DIVISION OP DECIMALS. 49

ha^d^ofthe^quotlen^ poiS°offr™ ,*"^ ^'«™ *^^ right
as the cTecimal Dll?e8 Si^H-^^*!?^^? Peaces for decii"Jls
divisor. ^ ^^^^^ '^ '^« dividencl exceed those of the

2.~lf the number o"^Ln re, in nf ^ t,r'm>n«nen,^^ the division. "^

of the decimal pl^^ces in tL a 1?//^^^
''" '''' *''*^" **»^' «-^<^«ss

diviaor!
'^ ^^^^ '^^ ^'P'»«i^ «>a the right hand of the

Mental Ilxereifiea,

e.n beX™tZ t'JlIC ""' '"^ " """" •'' "-'""•

pou„d^*'''''"™'''''*'-'°""'*
'-^^ *'^ d''"'"^. what cost 1

i. uk/IiLTvSkS '^iLf
'"

'" ••' '"^* '"'" '-g -»

Kxcrcises for the Slat«.

r>- T ^, ,
SECTION I.

1^ md the value of—
(1) 3448116 1369 ~ .3.349
(2) 5<>i)6.49732 -=- 3.726
{''?) 50964.07-32-- 1867.82
(i) 2.1805605 ~ 1233
(5) .007513866909 -r- OOUfir
(6) 75.13866909 ^ 5.12192? noi l^l!^'^ t. '^^ "^ '00^^ .9

(7) 2l8.05fi05 -=- 17685
(8) 7513.866909 -=- 146 7
(9) 751.38.66909 -r- 6.1-^1927

(10) 2568.047328 ~ 55.44
(11) .000292572 -- .001 -- .004".
(12) 29.2572 ~ .36

-

SECTION II.

What IS the quotient of—

!J!r^;?n"^"o^ Ans. 5.9291 + 1

(/) 6,234 -~ .85 71)098 SaS'i T
(3) 60 0001 -- 1.01 soiopn t
(4) 0.00006 s- .003

'^-
02
^

(0) «5^1.234567h- 21 311.487360+

f5 f\-^ -^^f'Ol Ans. 400000
7) 2.39015 - .007 341.45

(8) 785.4 - 1000 .785^

(10) .8 - 476.3 .001679 +

i.

Ik

iKM

•f

.
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dO REDUCTION.

REDUCTION.

7ti, A CoiK'rote ^iiiiabor is a number of but one
name, or denominalion

; thus, 5 pounds, 27 bushels, 72 dol-
lars, are concrete niuubcrs.

•76. A €oiii|HMiii<l IViiiiiber is a concrete number of
tAvo or more denominations; thus, 5 dollars 23 cents, 14
bushels 3 pecks, '.) days 7 houi-s, are compound numbers.

77, K«rtii<;<ioii is the process of chanoinpr a number
from one denomination to another without alterinfj its value,
lleduction is of two kinds, Descendintj and Ascendin*'-.

78. Recliic'tiou Be^icending: is changing a number
of one denomination to another denomination of less unit
value; thus 1 dollar — 10 dimes =z 100 cents =: 1000 mills.

7J*. R4|<luc'fion A^eendlng; is changing a number of
one denomiiuition to another denomination of greater unit
value; thus 1000 mills =100 cents = 10 dimes = 1 dollar.

CURRENCY.

80. Cwrrciicy Is coin, bank bills, &c., in circulation as
a mi dium of trade.

ENGLISH OR STERLING MONEY.

2 Farthings make 1 Half-penny, marked ^</.

2 Half-pence " 1 Penny, " 'a.

12 Pence •' 1 Shilling, « s.

20 Shillings " 1 Pound, « £.

NoTK.—A Crown is a silvprcoin equal to 5 shillings. A Sovereign
is a gold cola equal to ^0 shillings, and a Guinea is a gold coin equal
to 21 shillings.

CASE I.

81. To jierform Reduction descending.

Example.— lleduce £23 IGs. 7jd. to larthings.
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20 * l"/^-;^
tl™ are 2()s. X23^460s., and

to
;'••'".

i-'\/^''
^"^'"^'^^ "^ 1^- t»'^'''« are

12(l.,in4/Gs.thcrearel2(]. X47G— 5710(]

5710,1. ,„ 123 IGs. 7(1. Since tliere are 4
fart nip ni Id, ,n 5719(1. there are 4 far.
>< ^'^'' ~ 228 7G far., and 1 far in the

22877 £2ri6s""iT
''''^'^'''^ '"''^''' ^"^^^ *^'''*- "'

them i.,7ak(.n as th^Vu. pM^a^r^ r .^hISL 'f'"'"""''
^'''''^ "^

p»c:^^^
b, 20 anau the ;o;;;;i:^&in^r^™;rt5i:

Hence the following general

duce it to he uext low^^So^Jv^*^®*^'^^^® which will re-
product the given nuSe? if^??S'".^f- VS^^V^,"^ ^^^ *« the
ticn.

numoer, it any, ot that lower denomi-

in\^acriSwer^i?n*?minSi^on \mfn fi!^^ '^^ ^??^"« obtained
to the denomiSISo?Squi?ed! ^ reduction is brought

a

CAsi'] ir.

S3* To perform Reduction af^cemVinfj.

KxAMi>LE.-Ke(luce 228 " 7 farthings to ponndp.

4)9'>877 ooQ - 7 i- \ T ^^^ ^^'^^ <^^v^^^e the
-^ ^ 228 ^7 far. by 4, because there are one-

l'>V)7iq.1 _1_ 1 ^ } as many pence as flirthings, and
1 -JonOd. -}- 1 far. we find that^ 228 7 7 far. =: 5 71 o'l. -|- i

far. We next, divide 5719d. by 12
becanse there are one-twelfth- as many
sliill.ngs as pence, and we find that
5/1 Dd =: 476s. -f 7d. Lastly, we di-
vide the 47Gs. by 20, because there are

1- , ^ one-twentieth as many nounds as wliII

wita the several remainders annexed in the order of thp
succeeding denominations giyes the answer £23 IGs 7id-!Hence the fblloAving general

*^i ^-o los. /-^ti.—

x^.-'^?^?' !• Divide the erivpn 7iiir«T^«« i x^_x _

V"u taoie which will rerin^i»~i+ V«"+KL^1„"-^x'^i^"'; """^"^J; m
mation. '^"^^^ ^"^ reauce it to the next higher denom-

2|0)47|Gs.-|-7d.

£23 I 3s.

Ans. £23 16s. 7^d.

iS-.'

u 1

^



52 RICDUCTIOK.

.J-^\ D vide the quotient by tho next higher number ininc table
;
and so proceed to the highest denomination

required. The last quotient, with the several remaindersannexed m a reversed order, will bo the answer.

Hloiifal KxcrciM^M.
1. IIow many l'arthin<rs are theio in 4(1. V in 9(L ? in

11^(1.? in 15<i?
2. How many pence are tlieix3 in 4h.? in 12s.? in 15s. ?

in 12s. G(l. V

3. How many pounds, &c'., ai-c tliere in 27h,? in 28.s. ?
in ir)6s. ?

4. How many sliillinms aiv. theiv in Z6 ? in £5 7s.? in
£6 17S.V in £12 58. V

5. Five yards oft-loth cost £l 28. 6d.; what wa^slhc cost
of one viu-d, id pence?

6. Reduce 9G0 farthings to pounds. In 5t)0s. how manr
pounds ?

7. What cost 85 pairs of gloves at 7 pence per pair ?

' KxereiMen for the Slate.
SECTION I.

Retluce to Farlftinr/s.

£ 8. D.
*
(7) 129 .*]

(8) 103 I'i Df
(9) 354 10 lOA

(10) 5.'i0 17 2|
(U) 531 2 3

(12) 531 7 S'l

19. In £71 13s. G^d. how manv farthings? _....
20. In £295 18s. 3«d, how many ftirthing>!. Ans. 2

21. In 95 guineas, 1 7s. 9|d., how many larthings ?

Ans. 9GG15.
22. Reduce £i5 i5s. Gd. to sixpences. Ans. G31.
23. Reduce £15 14s. Od. to three pences. Ans 1250.

£
(1)

(2) 1

(4) 2 17 41

(5) 2 6"
(G)28 1 11'-

fi. l>.

1 81

1 nj

£ B.

' (l.'i) n974

(14) 1009 15

(15) 4983 IG
(IG) 5993 11

(17) 5221 4

(18) 5575 15

Ans. G8810.

284079.

(1) 17448 for

(2) 43G32 "

138G57
15G113

(3)

O)
(5)

1 u.0.1 on

u

((

SKCTION II.

Reduce to Pounds,

(6)

(0
fiar.34904

7853G "

198786 "

C ) 302547 "

i-- ) IK}ot

(11) 2181G halfpence.
(12) 21G00 "

(13) 99393 «

(14) 224 726 pence
(15) llQQuQ "
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Reduce

(1«) 197424 fur. to shillings.

,17) 171504 halfpence ^'

"

(IH) 7of; shillinojs to «;uineas.

(19) 45;JG three peaces "

fanMnir"r
"'''"^ ^''""'^'' '^""'"-'' ^""'^ ""'' *''^'''^' '" ''^^^Stl

2i Tn'lnr.nioA i
Alls. £;J83 .3s. 41(1.

9fi
'•\!^^-^'^120 pence how many sovereigns ? Ans. 44132b. A farmer, dnnng the year, sold 13(57 quarts of milkat J pence per quart, what did it all amount to?

Ans. £17 Is. 9d.

(20) G480 far. to crowns.
(21) 11.'UO pence "

(22) 2700 '' «

(23) 2 1 (JO halfpence «

EDUCTION OF DECIMAL CURRENCY.
^

83. A Decimal Cuvveney is a currency whose denom-

"oneTent^h !' 7 ' 'V^f^^
''"'^-^ '^"^^ ^'-^^'^ denoii^natrn

IS one-tenth tiie value of the next hiidier
The currency of the Dominion of Canada, the UnitedStates France, Barbadoes and some others of the Wud-ward Ishinds, and Demerara, is decimal.

84. CANADA CURRENCY.

TAIILE.

10 Mills (m) make 1 Cent, marked Ct. or C.
10 Cents " 1 ])i,ne, " ,/

10 JJimes " 1 Dolhir, « «

cliuics. rims, 5 dollars and 4 cents must be written $5.04. ^

m!?*'i
^^'^^^'^'"'ning the above table we see that 10 millsmake 1 cent, and 100 cents, or 1000 mills one dolkr; heuce

an!!; tw'^'dpS:.
^''''""

'' "'^^' ""^^'^^^>- "^y '"'-^ ^^-^ -^

?;> change dollars to mills, annex three ciphers,
i o c/jam/e fen/,9 to mills, annex one eiitlier.

/ ckancfe dollars and cfintR fn r-^>^t,. ,.., .i^u.....

«.& to nMs, rcuove the decimal point' and the'sig^l"'
'""'

ii,i
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54 REDUCTION OF DECIMAL CURRENCY.

Cluingo !$1!)(; to cents

i:xcp«iN€*s for the 8la<c.
Aiiis. lOCOO.

$< 13 2.5 to mills. " 1.325000.
Si.46 to cents. " 146.
56 cents to mills. " 560.
$10,425 to mills. " 19425.

1.

2.

3.

4.

6.

S7. Tochnnf/e centfi to (hilars, divide by lOP; that is,
pomt of! two figures from the rio;ht.

To chanr/e milh to dollars, point off three figures.
To change mills to cents, point ofI' one figure.

Exercises for the Slate.
1. Change 1967 cents to dollars. Ans. $19 67
2. '^ 1432 mills to " Ans. %\A^2.
3. In 34567 mills how many dollars ? Ans. .34!567.'

4. Reduce 3195 mills to dollars and cents. Ans. $3^1 94*.

88. As the above currency is on the same principle as
decmal notation, any operation, as addition, subtraction,
multiplication, &c., may be perfiDrmed upon it in the same
manner as upon decimals.

NoTic—T!ie exorcises in Section I of Atldition and of Subtraction
01 i^ecinials, should be reviewed as exercises in Canadian currency.
80.

^
Accounts are kept in sterling pounds, shillings and

pence in Great Britain, Newfoundland, Australia and New
Zealand.

«0. To reduce sferllnr/ pounds, sMlUnrjs, pence, atid
farthings to Canada currency,

TABLE.
1 Farthing, marked 4- = 7 8 C.

4 Farthings make 1 Pcnnv, " d z=z 2 i "

12 Pence " 1 Shilling, « .v. — 24V
20 Shillings " 1 Pound, " £ — $4.86|

Example,—Reduce £5 10s. lid. to Canada currency
OPERATION.

£5 10s l|d
= 5285 far.

73

15855
86995

144)385805(^26.79 or $26.79. II

Analysis.—Since pounds shil-
lings and pence are composed of
farthings, multiplying by 20, 12
and 4, reduces the whole amount to
farthings = 5285 farthings. And
since om; farthing is c(]ual to -.VKoi

/anadinn cent, 5285 farthings arc
enunl to 5285 v A:!^. ^n ap «v 1^

ence
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tiant wUl be th?eTu?vIl^5t?n"c"a^n^ak\^1.°u?/ei^^- ^^^ ^"^

re}?cr
^•"^" ^ ""'^ '^""^"'^''^'' ^^^''°» «^'er ^ as a cent, less than ^

Appendix II.

mental Ilxcrciii^cs.

.

^' ."^'^ "]/'^"y Canadian cents are there in a three-nennvp.c3ce ? m a four-penny piece ? in a sixpence V in a sJl n"?
'^^ oraf?ori""hf.^f?"'^^'""-'^f

''" ""^^ ^^'"^'^ ^- ^'--'n

u.f*
^^""7

u'''"*^'
Canadian dollars and cents are there in

ereiSns ?
' '

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

'" ^ S"'"«^^ + ^ half-sov-

£icci>ci$cs for the Slate.
Reduce the followinj^r to Canadian currency

) dbl A HI A lit. "ttK TO /n, ^„^ _ J6i

7?

(1) £1 3
(2) £11 11
(^i) .£44 15 ,j
(4) ,£26 18 9i
(5).£115 10 11*
(0) .£110 11 lU
(7) £365 4 5i

Ans. $5.73
S!56.35

$217.94
$131.11
$563.80
$538.26

$1777.41

(8)

(9)

(10)

(11)

(12)

(13)

(14)

£27 6
£26 16
£10 11
£25
£82
£04
£5

7i
8|
4|

Ans $133.01
$130.60
$51.44

$121.67
$399.07
$311.47
$24.33

pttt/VI ^^'^«^^'"«^ currenq/ to pounds, ^c, Sig.

m?S^fyin?I^TA l^Jfd ^£^tiR.i^'-.f^'VS farthings by
ings to pounds^ shillings aSd%"lncl''^.. ^^^^at f?"

^^^^^-

ii^XAMPLE—lleduce $110.12^ to pounds, &c., stg

OPERATION.

fhv^'^^ ^ o^^ = 1585800, and 1585800 -^ 73 - 217'>3larthings := £22 12s. 6;^d.
* '"^ -— ^^ ^-^

tliffbrSeTonL''^'''^'''
^"^"^ ''''' ''"^^ *^« P"P" ^^Y P^ove those of

KEDUCTION OF LINEAR OR LONG MEASURE.
LONG MEASURE—TABLE. •

12 Inches make 1 Pnnf ^ i r

3 Feet " 1 iCl
°^^^^'M//.

5.} Yards u
1 r;,!, Polo or Perch " liorp.

8 1^ Hrlon<rs

3M

or Perches " i F,,,.]01

lies

u

u
1 Mil
I J

e

(J^^ Miles (nearly) " l Ij

icague

c'n'ec
t-i

u

de
'I'

or
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56 REDUCTION OF LINEAR OR LONG MEASURE.

EXAMPLES.
1. In 18po. 1 it. 6 in. how

many inches ?

OPERATIOX.
18po. 0yd. 1ft. Gin.

3
90

9

90 zn yds. in 18 po.
3

298 = ft. in 18 po. 1ft.
12

2. Reduce 5373 inches to
poles, &c.

OrERATIOX.
12)5373

8)447 ft. 9 inches.

5|)149 yds.

2 2

11 )298

27po.^yd.; and ^ vd.= 1 ft. fi in.

4- 9 in.

27 po. yd. 2 ft. 3 in

3582 =: in. in 18 po. 1 ft.6 in.

\

^
1. How many inches are there in 3 ft. ? in 5 ft. ? in 10 ft. ?m 12 ft. 4 in.?

2. How many feet are there in 4 yds. ? in 6 yds. ? in
9 yds.? m 15 yds.?

^

3. How many furlongs are there in 5 miles ? in 6 m. 3
fur.? in 12 m. 7 fur?

4. In 100 inches how many yards, feet and inches ?
5. At 9 dimes a foot, how many dollars will 4 yds. 2 ft. of

iron railinir cost ?

(1) Reduce 71280111. to fur.

(2) " 3564 in. to po.
(3) » 63.300 yds. to miles.
<^) " 570240 in. to miles.
(5 " 190080 ft. to miles.

Cxcrciiscs for tlie 81at4>.

(6) Reduce 36 po. 3 It. to inches.
(7) " 45 m. 8 po. 1 vd. to vds.
(8) » 27 m. 1 po. 3^' vd. to feet.
(9) " 72 m. 13 po. ^ yd- to yds.

(10) ' 74 m. 5 fur. 1 po. i yd. to yds
11. In 9768042 inches how many miles?

,„ , • Ans. 154 m. 1 fur. 13 po. 3 yds.
12. In 897682 yards how many miles ?

, ., ,-» ,
Ans. 510 m. fur. 14 po. 5 yds.

13. Reduce 103 m. 5 fur. 32 po. 5 yds. to feet.

03. CLOTH MEASURE—TABLE.

2^ Inches make 1 Nail.

4 Niills " 1 Quarter, or.

4 Quarters " 1 Yard, yd.

Ans. 547683.
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.'JirSrafS: ''"""•' "" f'™-" Ells are „.i„„a, a, being of

EXAMPLES.

2. Reduce 153 nails to

no practical value.

1. Reduce 27 yards 3 or.
to inches ^

OPERATIOX.
27 7ds. 3 (ir.

4
^

lll'=:qrs. in 27 yds. 3 qr.

^% = "ls.in27yds. 3qr.

yds, &c.

OPERATION.
4)153

4)38 qrs. 1 nl.

9 yds. 2 qrs. 1 nl.

888
111

999 = in. in27yds. 3qr. [

in 2 y^Tr^HTL "^Tv "-" ""^- '" » "'- ? - 2 qr. 1 „!. ?

q..''v i"7,r"^',:i"T"^"
"'^"^''-« - 'y^-^ in 3 yds. 3

K'3-n!s"ri„'T»T,rf
''^" """••^ '" « 'i- ? i" 1 ^ nls. ? i„

1. Re' uee. 648 inches to vards.
2. Reduce 2268 inches to'qnarters
3- l^educe 127 yds. 3 ars '>nl=+- i

^ns- 1102 yds. 2 his. 14 in.

04. EEDUCTION OP SQUARE MEASURE.
, . Q TABLE.

301- Square yards « J
^^"'^^'0 yard, " ^/y,/.

40 Square poles " ^^ f
^'^are pole, - .^^jj^^

4 nL}. ^ ^ ,. ^ Square rood, " rL
640 Acres u

1 Acre,
1 S'piare niilo,

ac.

ill

tV\



58 REDUCTION OF SQUARE MEASURE.

EXAMPLES.

i.^

1. Reduce 135 ac. 3 ro.

15 po. to poles.

OPEHATION.
135 ac. 3 ro. 15 po.

4

543 ro. in 135 ac. 3 ro.

40

21 735 po. in 135 ac. 3 ro. 15 po

2. Reduce 261414 yards

to acres.

OPERATION.
30^)261414
4 4

121

11)1045656

23f

11) 95059, 7^ 95

4|0) 864|1,8^ 4
.

4)216 ro. 1 po.

[yds.

54 ac.Oro. 1 po. 23|

\ mental Exercises.
1. Howmiiny square feet are tnere in 6 square yards?
in 19 yds. 3 i'eet ? in 15 yds. ? ft. ?

2. iriow :iianv acres are '^nere in 880 poles V in 160 poles ?

in 320 poles? in 1240 poles?

3. ^t '$1 per acre what will 920 poles of land cost?

4. Find the cost of 1 2 yards 3 feet at 7 dimes per foot.

Exercises for tlie Nlafe.

(1) Reduce 126 ac. 4 po. 5 yds. to yds.

(2) " lG2ac.5po.lO|yds.toyds
i'i) " po. 9 in. to inches.

(4) " 90 ac. 18 yds. to yards.

(5) Reduce 1411380 in. to poles.

(G) " 304983 yds.to acres.

(7) 94ac.2ro. lpo.5|yds. to yds.

(8) " 697104 yds.to acres.

9 In 36 ac. 3 ro. 28 po. 5 yds., how many feet ?

Ans. 1608498.

10. Reduce 29 ac. 3ro. 38po. 15^ yds. 8 feet to inches.

Ans. 188122032.
11. In 046376^ feet how many acres ?

Ans. 14 ac. 3 ro. 14 po. 6 yds. 1 foot.

REDUCTION OF CUBIC OR SOLID MEASURE.
05. SOLID MEASURE—TABLE.

1728 Cubic inches make 1 Cubic foot, marked cw./i'.

27 Cubic feet " 1 Cul)ic v.ard, " cu. yd.

128 CUibic feet " 1 Cord of fire wood.



Are ,v„„d i, allowed :i\„s i ioJ"Jf/y, """ ,"?"'"-'• ""' f"nl of
contain,„„ a mild n.as, equal o2st I ir°."'"'.' "• * '" l"li><. as
John, „,,, ai,„„, 8 ,t, in heigl,th,,"S „?i ft. il„'.""

'"^ »'S»i"'

Exercises for the Slate."
I- In 125 c«. ft. 840 cu. in. how many e„. in. ?

Reduce 5221 cubic feet to cords ^T ^"'*''*-

1" 21C810 cubic inches ho^^ntnv cubic fe^f "

"" '^^
'

In 94 cords 6 cubic ioct bow ;:t,!;';:i;;ie*kr
^"- '"

4 O* fe) make . Pint .ked ;,.

4 Quarts " i r'..ii .,
^

2 Gallons "
I

1^:'.,'™'
I' -'/f-

4 Peeks " ij5„,,;;, „ 1^^;-;

8 liushels "
1 Q„,„,t3; ..

^«*"-

-36 bushels are considered a cl.aldron, bu't is falling i„t„

, „ ,
EXAMPLES.

1- Kcfluce 27 bus. 1 nl- i o t» i
rral. 1 ..f 1 ^:„. "

.
^ P^''j^^- I^^duce 594 gills to gal.

OPERATIOi:.

2.

3.

4.

Note.
disuse.

1 gal- 1 qt. 1 pint to pints,

OPERATION.
27bus.lpk.lgal.lqt.lpt.

10.9 pks.

2

219gals^

877 qts.

9

4)594

2)148 pts. 2 gills.

4) 74 qts. pts.

18 gals. 2qts. Opts. 2 gills.

•1 -I

1 "55 pints. I

I.i'MU™a";Jtu;.7LS"'™ "f Capacity is „ow used bo.h for

Mental

ill 3 q^.s. 3 pts. ?

1. IL
in G

ow many gills arc tlicr
'l^^' S pts. 1 gill y

Exercises.

ptg.e in 4



60 RKDUCTION OF CUBIC OK SOLID MEASUKE.

ft

2. How many quarts are there in 6 gals. ? in 3 gals. 2 qts. ?

in 2 pks.' 1 qt. V

3. How many gallons are there in 8 qts. ? in 8 pts. ? in

24 pts.? in 38 qts.?

4. What will be the cost of 7 gals. 3 qts of burning fluid

at 15 cents a (juart ?

Exorcises lor the Slate.
(5) Keduce 1P42 biiR. 1 qt to qts.(1) Reduce 19 gals, 1 pt. to gills.

(2) " lli.ks.lgal.lqt.Sgil.togills

(3) " 3 buB. 1 gal. 1 gill to gills.

(4) " 2 bus. 1 ))k. 3 qt. 3 gils. to u'illR

(«3)

(7)

(8)

«
(I

2880 gills to pk.s.

18432 gills to bus.

594 qts to bush.

9. In 4983265 gills how many quarts ?

Ans, 622908 qts. 1 gill

10. Reduce 126 bus. 3 pks. 1 pt. to pints. Ans. 8113,

11. Reduce 1467896 quarts to chaldrons ?

Ans. 1274 ch. 7 bus. 3 pks.

12. An innkeeper bought 50 bushels of oats at 65 cents a

bushel, and retailed them at 25 cents a peck ; how much did

he make bn the lot ? Ans. $17.50.

REDUCTION OF WEIGHTS,
©T". TllOY WEIGHT—TABLE.

24 Grains make 1 Pennyweight, 1 dwt.

20 Pennyweights " 1 Ounce, 1 oz.

12 Ounces " 1 Pound, 1 lb.

This weight is used in weighing the precious metals and

stones.

EXAMPLES.
1. Reduce 31 lbs, 10 oz. 81 2. Peduce 28197 dwt. to

dwts. 1 2 gi's. to grains.

OPERATION.
31 lbs. lOoz. 8dwt. 12grs,

12

382 oz.

20

7648 dwt.

24

30604
15296

183564 grains.

lbs.

OPERATION.
2!0'I2819|7

12)1409 oz. 17 dw
- «

117 lbs. 5 oz. 17 dwt.



neovcTiot, of weights.

Menial Exercises.

61

ma'ly t,f.^"^ "^SolO, e«h weighing !) c. 5 d«t. ho,

n, R ,

*^«'«lscs for ,he siate.
Hj Keauce 9oz. ]2<iwf iq ^

III ::
J

/.. o':io fev \s- 1 [IJ
«'^"™

ii!t« <^- <o ,-«.

(*) 2»ib,,io„..i*,«ts.to*uw,,,.|gj " sssrdt
9. B«'l"eeS7

1b,.noz.l9dwts.todwte.

10. Reduce 87 Ite. ,9 to -.rains "^"'l
""' '''"'•

12- A miner ha.1 14 lbs fo"': '?«
'^ * ""• ' '''"^- » g>^-

-. .. i. .or.a at 4'tr a-d^^.
','-• ^^^^3^-

r fi

APOTHECARIES' WEIGHT-TABLE.
98.

TSr rp.
' "^iVTiii—TABLE.

^^,,-K^Jua table is omitted as being of no practical value in a

*^rn ^'^^/'^^^^^^^ ^V^HT-TABLE.

25 Pounds «
1 n :^' " 1^^-

4 Quarters «
l fe'^A "t

^ '?^-

20 Hundredweight «
i
J^^^^^^^^cight 1 ctvt,

^ ' 1 ton.

!'J9.^,'^t7.t,^?.»;,''A:ff? ,??,"'.'»• rnako one ouartcr. . ^„„„...,
I'"' i» called • toi,«' '^^^a^i,

-""", -lia lbs. ThVoughouUhis book
' r"e pound a™i„,„p„fe i, ,^„^, ,^ ^^^ _^^ _.^^ ^^^^^

I iiTfcJwuiii^
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62 REDUCTION OF WEIGHTS.

EXAMPLES.

1. Reduce 81 cwt. 2(11-8. 25

lbs., long weiglit, to pounds.

OPERATION.
81 cwt. 2 (j[rs. 25 lbs.

4

326 qrs.
*

28

2G33
652

9153 lbs.

Or,

81 cwt. 2 (jrs. 25 lbs.

972:

2. Reduce 72 cwt. 2 ^rs.

22 lbs., to pounds.
OPERATION.

72 cwt. 2 qr. 22 lbs.

290 qrs.

25

1472
580

81 X 100
81 X 12

56 = pounds m 2 qrs.

25 z= a given.

7272 lbs.

Or,

72 cwt. 2 qrs. 22 lbs

7200 zzz pounds in 72 cwt.

50 =: " " 2 qrs.

22 u given.

7272 44 required.

9153 := " required.

Me.: tal Exercises.

1. How many ounces are there in 3 lbs. ? in 5 lbs. 10 oz. ?

Gibs. 13 oz. V

2. In 3 cwt. 5 lbs. how many pounds ? How many ounces ?

3. What will 1 ton 5 cwt. of hay cost, if 5 cwt. cost $3 ?

4. What will 2 cwt. 12 lbs. of beef cost at 6 cents a

pound ?

5. If 8 ounces of tea cost 40 cents, what is the cost of

2 lbs. ?

Exercises for tlie 81afe.

Note.- -In the following exercises where the answers are not given

let the work be tested by reversing the process.

1. Reduce 8 cwt. 2 qre. 19 lbs. 4 oz. 12 drs., to drs.

2. " 1 ton 2 cwt. 3 qrs. 7 lbs. 9 oz. 13 drs., to drs.

3. " 22 tons 13 cwt. 1 qr. 5 lbs. 9 oz., to drs.

4. " 25 tons 2 cwt. 1 qr. 13 oz., to oz.

5. " 42 tons 14 cwt. 2 qrs. 3 lbs. 5 oz., to ounces.



cwt. 2 qrs.

lbs.

REDUCTION OF TIME.
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g
6939 drams to pounds.

3q-15lbs.l5oz.l5drs.,lo„,li,Ht,todrs.

10- " 94tnn«io X .
Ans. 25599 drs.

wei^^ht, to dramt.'"'
''''''' ' ^^' '^ ^^s. 10 o. 15 d..., Io„.

^^-
" ^^^«651bsao tonsJong wei,ht^"'-'''''''^-

1 2. « 204250 oz. to cwt.
^"'* ^"^^ ^""''^ ^ ^' ^ q^- 1 lb.

Ans. 127 cwt. 2 qr. 151b. 10 oz.

in 72 cwt.
" 2 firs,

given.

required.

lbs. 10 oz.?

!iny ounces ?

ivt. cost $3 ?

t 6 cents a

the cost of

are not given

to drs.

Irs., to drs.

;o drs.

ounces.

*<>»•
REDUCTIOxNT OF TIME.

TABLE.

60Seeond?''^"'^'^~^^---l''
GO Minutes u J

^'""^i^, marked 1'.

24 Plours « ]
{J«"r, « 1 ^^^

28Uays , J
,^^^^k, u j ^^^

28, 29, 30, or 31 Days " ]
^^""'^^"^onth.

12 Calendar montl/ u
^.^^-^clar month.,

365 Days « t^
366 Days « : J-'Ommon year.

1 Leap year.

Note.—Seven of th

mental Exercises.

in 5 li^T'P^ '""""^ '''' "'«re in 8 hr. ? in 4 hr.. 20 ?

3 'tys^rh^^T^
'""'^ "^ «-^« - 4 days 5 h:.. ? in 2 ,^3,

n «3 d^;:'^r^"^
^•'^^^ ="- "-ere in 72 days ? in 85 days ?

4. How ma.nv ri^^r^, — ii „
K'th inclusive?"

""^ '""^ ''"^^e from April 15th to August

ffU
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64 REDUCTION OP TIME,

ExcrelscH Tor iUi^. Nlat4^«

REDUCE
(1) 18 days 27 min. 18 sfsc to sec.

(2) 27 days 36 in in. 27 sec. to 8.»c.

<3) 720 d. 11 h. 37 inin, 30 sec to sec

(4) 3() yr». 9 hrs. 3<i min. to min.

(5) 9 yrs. 2 hrs. 45 min. 9 sec. to sec.

(6) 365dy8. 5 hrs. 48 min. -45 sec. toaec

(7) 8 yra. 5 days 45 min. to seconds.

(S) 2H;J8'-'4(I')0 sec. to years.

(9) !t4«)08()0 min. to years.

(10) 103680 min. to days.

11. Reduce 48 days 1 7 sec. to seconds. Ans. 4147217 sec.

12. Reduce 53 days 23 hrs. 26 min. to minutes.

Ans. 77726 min.

13. How many times docs a clock pendulum, beating

seconds, vibrate in one day ?
^ ^

Ans. 86400,

14. How mucli time will a person gain In 80 years, by

rising, eat^h day, 42 mijmtes earlier than his usual time?

Ans. 31 y days 9 hours.

MISCELLANEOUS TABLE.

1 2 individual things make 1 dozen.

12 dozen
1 2 gi'oss

20 individual things

24 sheets of paixjr

^0 (juircs

1 1 2 pounds
200 "

196 "

14 "

(( 1 gross.
(( 1 great gross.
ii 1 score.
(( 1 (juire.

((
1 ream.

((
1 (juintal.

(( 1 barrel of pork or beef.
tl 1 barrel of llour.

(( 1 stone.

1.

things ?

9

Exercises for the Slate.

In 365 gross 11 doz. 9 units, how many individual

? Ans. 52701.

A person bought 219 cwt. 2 qrs. 2 lbs., short weight, ot

codfish at $5 a quintal, what did the whole amount to V

Ans. $980.00.

3. What will 6 tons 6 cwt., long weight, of flour cost at

$7.75 a barrel ? Ans. $558.00.

4. What will 1 5 reams of paper cost at one cent per sheet ?

Ans. $72.00

5. It is said Mr. Jos. Gillott, of Birmingham, manufactures

annually 150 millions of different kinds of pens; how many

boxes will it require to hold them, each box holding one

gi^ss? Ans. 1041666 and 8 doz. pens over.



COMPOUND ADDITION.
05

iSeec. tosec
seconds.

:7217sec.

'726 min.

, beating

IS. 86400,

years, by
ime ?

3 I) hours.

or beef.

individual

ns. 52701.

weight, 01

ito?
. S980.00.
iir cost at

;. $558.00.

per sheet ?

QS. $72.00
nufactures

how many
)lding one

pens over.

COMPOUND ADDITION.

i"J^J3"";^,:^^r^^^ the .et,.od of collect,

denominations of that^kilul t!Ilo one'^n^'"""^'
''"^"'"*

103. To Add Compound Number.^

amount of Jn's bill ?
' ^"' "^'^ ^'^^^^^

5
what wL the

CO nins, placing uniLs of the seme dcnomim on nnder each other, we first be :La the nght hand column, or lowest dcnom"
" ttion, and find the amount to I e V/Cr

Wc wntc the farthings under the cohnm.of farthings, and add the 1 penny tocdumn of pence We find tic almitt^"

a<Wed),tobe22p:no:Xhi:t3tlrfN^ ' ^^"^
pence. Writing the 10 i,ence ,^.1?.; i

^'"Iling and 10
ad<l the 1 shilliiTg to the mxt eo^^^^^^^^^
as the precedin.r^ones wc fin!l f l

" ^'^'^"'^' t^"« ^'"^""m
winch is equal to £2 inTlN I r

'""°.","t
^^ ^^^ ^^ ^^^'"in^^S

tho columiioflLn.n's vet "£?;ot^''">^
'^- "-^"'^

Adding this last column we fin 1 tho ^ '?'""V'
^^ P«""'J«-

ti^^^e result, or ^^::^ t-^aHc^ '^i:::;,-^

OPKliATIOX.
£ «. d.

3

11

3

14

11

16
46

101

13

108
^1
4|

£286 3 lOf

1.

9

3.

1>

aixl ilio Ail

^leiifal Kxercises.
-ixld together 5id., 6Jd., 3^d., and 2s. 6d-ld

:-3q-,2nd,i:^l!^5:;j^^',-^^^^^

whole ?
qi-. 11 lbs. ; what

(>\vt ;i

,, C? !->

lbs., 3rd, 1

was the weight of the

Sr- M
1

1



ft eOMP0UNl> ADDITfOIT,

Cxcrcl«»€s f«r Ihc lliilat«.

Is

(»> C^) (a> W
i, n. A. ;S .V. .^. £ .<r. (i. £ s. cf.

2 16 !) 2 7 8 2 10 n 29 9 104

« 17 8 3 14 & 7 16 10" 25 18 4|
« 18 5 9 10 7 9 14 n 76 16 11|
9 5 U 9 2 Id 8 15 8 94 14 »

(5) («) (7) (8)

% S. ft. n)s. oz. (ly. civt. qr. lb. tons. twt. qr.

$ 10 5-:

7 13 4;
6 12 8,r

33 10 7 31 2 23 3 17 2

37 8 13 27 1 16 1 13

78 12 8 49 8 5 8 3
4 9 6

5 13 ^.
65 14 S 57 3 12 6 12 1

26 6 10 79 2 6 7 13 2

5 18 4^: 81 13 8 50 3 20 4 11 9

4 16 t^
,

14 7 11 32 16 2 17 2

(9) (10) ( 11) (12)

©z. dwfe. grs. yds. ft. in* yd, qrs. bU m. iiir. po.

35 12 21 35 2 10 38 2 3 36 6 33
64 17 19 34 © 45 I 2 67 4 16

48 16 li 69 2 & 37 d 63 5 9

65 18 4 42 1 11 72 3 1 28 6 25
51 13 23 35 2 7 42 2 2 84 2 8
»8 19 14 60 1 8 67 3 1 35 4 31

56 1 5

(14

42 B 51 7 15

(18) ) (15)

fur. po. yds, ac. ro . po. ae. ro. po.

35 26 H ^7 1 35 24 3 7

74 35 2} 25 2 18 76 1 38
57 17 5 68 1 36 15 2 23
46 8 4^ 34 3 15 53 3 W
65 14 3 46 1 13 40 34
12 22 0^ 50 1 17 1 1

83 31 1 63 3 22 49 1 87



(8)

cwt.

17 2

13

8 3
12 1

13 2
n 9
17 2

(12)

liir.

6

po,

3a
4 16
5 9

6 2&
2 8
4 31

7 15

COMPOUND SUBTRACTION, 6?

lyd. Oft. Hin. An^. SaJm/a^r «'po TVd' jV',?'"

ft. of earth m dig^r,„g a trench 19cu. yds. 14cu f> • ^n.l
•

(ii/^mn'T a cistern 17 en \r,U u.,. ^ -^
,

^*^"-"., and in^ .cove", iXiti.l •r.S;^ ^'.1X-x'
Ans. 201 cu. yd. $44.22.

COMPOUND SUBTRACTION,

containing different denominationroma^kfnd '' ^"'^

104. To subtract compou?id numbers.

Example.—A merchant bought 15 cwt <»nra i mk ^i
-o.?ht) of sugar and sold 9cwt.^2qr.l7lL'TnJi'?;;fcf

-%
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68 COMPOUND SUBTRACTION.

OPERATION.
cwt. qva. lbs.

15 3 14

9 2 18

Ans. 6 24

ANALYSis.—Writing the subtrahend
under the minuend, placing units of the
same denomination under each other, we
begin at the right hand, or lowest deno-
mination; since we cannot take 18 lbs.
from 14 li)s., we add 1 qr. or 28 lbs., to 14
"li'-king 42 lbs. ; and taking 18 lbs. from

42 lbs., we write the remainder, 24 lbs., underneath the column
ot pounds. Since Ave took tlie 1 (jr. from the 3 qrs., 2 qrs.
remani

;
and 3 (jrs. from 3 (p-s. leaves (p-s., which we write in

the remainder, under the column of (juarters. Lastly, we take
9 cwt. ii-om 15 cwt. and write the remainder, (J cwt., under
the column of hundreds weight. Hence,

tT^^RJi?; h^^^^^ *^^ subtrahend under the minuend, so

oth
^ same denomination shaU stand under each

«n¥/^v,-^^^^^^l^? ^* *^^° ^'^^^^ ^^n^' subtract each denomi-nation separately, as m simple numbers.
«™«/i A, o ^T

number ofany denomination in the subtrahendexceed that ol the same denomination in the minuend, take
1 liom the ne?:t higher aenomination in the minuend and
«?A,^^,^^y units to this lower denomination as make oneoi the higher, and then sirbtract ; in this case it is to be re-
ImiI.TJ'.^o^h^^*^^^

^^^ number above is one less than before

nominatiSn'
-^^^^^^^ ^^ *^® ^^^^ manner with each de-

Mcaital ]].Ycrcise!Si.

From S^d.take l|d.; Is. 9d. take lid.; 2s. O^d.take Is. fiW.
2. A man liavmg 4 ac. 2 ro. of land sold 1 ac. 3 ro., how

.much land had he h^l't ?

3. A person having ,£3 6s. 3d., bought 14s. 8d. worth o.
tea, how nmch money was left alter paying for it V

4. A miner having 5 dwt. 12 grs. of gold, sold 2 dwt. 20
grs., how much had he left V •

£xei*cisos for flic 81atc.

0)
(2)

(3)

(4)
(•'">)

(7)

£
40
77

95

120
94

92
82
100

s.

15

12

10

9

10

14

d. £
3—13
5—13
0—13
5—47
0—39
7—4(5
1—
0—

s.

9

19

13

15

19

H
17

SECTION
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Tl rn .
SECTION If.

ex„„;;,j:°"°"'"S «''««-- ».e to be worked as the given

ItXAMl'LK. 10 18 98 TVf
n ^ ^^—Minuend.
6 10 ni-Suhtrahond.

2 3 ?t|j;i^ ^r '"^^^.r^*^^^
^^-om first.

2 3 7-|=4tii « « « ffe^^l^^
third

«ic. ro, no ar.

(21) 74 1 So - 44 2
(22) 44 3 35 - 26' 3
(23)284 1 15-170 2
(24)131 3 121- 79

9) 44 6 33 4|—2G 7 12 Ts
C20) 16 4 4 0|- 9 7 10

2I

(26) 83 1 - 49 o :

(27)G02 3 01—3(51 2 U
(28)301 3 1^-181 r

15dtf Tr""
^^^^^'' ^^«^- 2dwt. 8j.rs tako ^0711 1.l^Uwt. 14grs. A„„ 1 ,oi, ,:^^^® 3971bs. 11 oz.

30. From 486 years t^VoS^
lbs 10 oz. 6 dwt. 18 grs.:ytars take 39o years 8 nio. 3 wks. 5 days

31. From 310 tons ISoxvf 9
^^"'; ^^ >'^^^-

^ »io. 2 days*

^4 ^7^.Zr^: '^' '' 1- 'H y^^^- take 120 ^:TV^;
33. What 'i<^ fJwv .i.-irv , Ans. 0.

Jctween 198 m.it 10 HI. iiiid 300 liiilc'i
']r. po.

Ans. 101 m. 14 no. 2po. 2 yd. 2ft. 8 in.



70 COMPOUND MULTIPLICATION.

84. A person havinjr G3 gallons of wine, drank, on an
average, for five years, including two leap years, one gill of
wine a day ; liow much remained ?

Ans. 5 gals. 3 qts. 1 pt. 1 gill.

35. A man having dug from a trench 126 cub. yds. 16 cub.
ft., from a cistern 18 cu. yd. 18 cu. ft. 196 cu. in., and from
other places 126 cu. yd. 26 cu. ft., was paid for 196 cu.yd. 26
cu. ft. 1714 cu. in. ; how much remained unpaid ?

Ans. 75 cub. yd. 6 cub. ft. 210 cub. in.

[I

COMPOUl^D MULTIPLICATION.

105. Compouml Iflultiplic ition is the method of
multi])lying a quantity consisting of several denominations
by a given number.

106. To ^lultiply a Compound Numher.

CASE I.

107. When the multiplier is under 12.

Example 1.—A man sold 6 lots of land, each lot con-
taining 4 ac. 2 ro. 14 po.: how much land is there in all ?
OPEration ' -,

- - .

ac. ro. po.

4 2 14

6

27 2

Analysis.—In 6 lots there are 6 times as
much land as in 1 lot. We Avrite the multi-
plier under the lowest denomination of the
nudtiplicand, and proceed thus ; 6 times 14
po. are 84 poles, equal to 2 ro. 4 po. ; and
we write the 4 po. under the number
multiplied, and carry the 2 ro. to the next

product. Then, 6 times 2 ro. are 12 ro., and 2 ro. added
make 14 ro , equal to 3 ac. 2 ro. ; and we write the 2 ro.
under the number multiplied. Again, 6 times 4 ac. are 24 ac,
and 3 ac. added make 27 ac, which we write under the
number multiplied.

From the above example and illustration we deduce the
following general rule

RULE. I. Write the multiplier under the lowest denom-
ination of the multiplicand.
II. Multiply as iu Himple numbers, and carry as in addi-

tion of compound numbers.
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1 TT- w, ^'«M<al Eac«'ieises.

2.' What t^jwr'n"*" V^"/^"^ '' ''' '^^' per pound.

3. W a : 3 p.i s^:?^^ ^'f
^' '^' '^- P- pound ?

pair? P''"' ^^ stockings cost at 3s. l|d. per

ing 2 a^'Trro^rr "^ ^'^^ ^^ ^^"^ «'^^^^« -^-^^ -„tain-

co^, hl^.!:;l;^s'nu4 l^i' n ^ "\^^?^^^^^ *« "-^^^ -
same size ? ^^ * ^'"^ ^''^''^ *° "^'^^^ ^ive coats of the

E.^crcises for the Slalc.

^^ExAMv.K.-MuUij,i;£7rDl;i, by 4, and £8 7s. 2|d.

OPERATIOX. OPERATIOX. '^'^'^T.

4 11 1

1 2 91 8 17 2f

£4 n 1

35 8 11

£35 8 11 40

1 2 H
8 17 n

10

4

40

then all by 4 &c anrl L f Vi i
^^ ^' ^^^'^^ «^^ by 3,^J' t, «xc., and test the products as above

(I)

(2)

(3)

(4)

(5)

s.

2
3

4
7

6

d. s.

3 and 17
4 ami 16
5|and 15
94 and 12

8| and 13

ac. ro. po. yds.

1 2 3 21 16and7 18 144
2 5 3 24 19 and 4 15 nl

0'3 3 2 17 3 and 6 1 22 07!
14) 6 27 15 and 3 3 12 l^

d. .r

^ and 5

8| and 6
19 111 and 1

17 61 and 4
91 and 31*?

s.

16

7

2

6

yds.

(15) 3

(16) '/

(17) 8

(18j J

rf.

2^

24
qi», nls. yds. qrs. nls.
3 3 and 6 1

2 1 and 2 1 3
1 1 and 123
2 li and 1 2^

lOS.

Wei

CASE 11.

JiiXAMPLF IVK04. ;„ J.1— • , _

I;:..

i



72 COMPOUND IklULTIPLICATION.

{If

OPK RATION,
cwt. qr. lbs.,

3 2 12

6

21 2 22 weight of 6 bundles.
7

AxALYSis.— Miiltiply-
injr the weight of 1 bundle
by 6, we obtain the weight
of 6 bundles, and the
weight of 6 bundles niul-

ti[>lie(l by 7, gives the
weight of 42 bundles.

152 4 weight of 42 bundles.

SKCTJON II.

Example.—Multiply £46 13s. lOid., and £53 Gs. Ud.
by 48.

,

^

OPKllATIOX, OPERATION.
£ •^•- <f- £ .S-. d. £ s. d.

53 G
«"

12

46 13 101 H

280 3 3

8
\ Test,

£2241 6

52241 6

(2558 14

£4800
Multiply oaeh of the following couplets by 14, 16, IS, 20,

21, 22, 24, 27, 28, 30, 32, 36, 40, 42, 45, 48, 50, 54, 56, 60,
64, 72, 81, 96, testing the products as above.

Q'dd 13 G

4

£2558 14

£' s. d. £ s. d. '

(1) 89 13 6|andl0 6 5i
(2) 72 14 3h and 27 5 8*
(3) 36 10 114 and 63 9 o|

tons cwt. qrs. lbs, tons cwt. qrs. lbs

(7) 83 1.-) 3 27 and 16 4 1

(8) 72 16 2 22i " 27 3 1 5^
(9) 91 18 3 lU" 8 10 16|
(10)54 15 2 27|" 45 4 1 04

lbs. oz. dr
(4) 19 14 14

(4) 89

(6) 72

cwt. qrs,

(U) 72 3

(12) 91 1

(13) 12 3

(14) 87 1

lbs oz. dr.

1 2

5

2 12|

and 80
15 11 and 10
13 34 and 27

lbs. cwt. qrs. lb.

22 and 27 3
24 " 8 2 1

19^ " 87 5*
224 " 12 2 2i

Multiply each of the above by 100, 110, 120, 121, 132, 144,
using two factors, and by 112, 144,420, 441, 504, usmg three
factors, e. g. 420 =: 10 X 6 X 7

504 =z 8X^X7
CASE in.

109. When the mnU'ipller v.vmnf he reduced to factors.
Example.—IIow many bushels of oats in 47 barrels, each

contaiiiiiig o bus. 1 pk. V



COMPOUND MULTIPLICATION.

OPKRATIOX,
47 = (5 X 9) -f 2
bus. j)ks.

3 1X2
5

16 1 In 5 barrels.
9

146 1 in 45 barrels.
6 2 " 2 "

73

A N A L Ys Is—]\r„ltipiyino- tliecon ents of 1 barrel by .Van7i o
result,i.^r product by 9, wj have le
contents of45barrel.;which is the
composite number next less than the
^}y^n imma number 47. Next mul-
tiplying the contents of 1 barrel by

which added to the contents of 45Wis gives us the contents of4o -1-2 = 47 barrels.

IS 2 3 in 47 barrels.

SECTION III.

c^'lttf ott,1,r/rf;t>':?r','!'f ^ '"' ^«- «'• «•
resulte as in the preceding section ' ' "' ""'^ ^""^ "'«

(1) Wh '"i- T "t ^f. ^- r^». .».. ,... p...

(2) 033 10 2 1
'

ot, ^ " " 1

SECTION IV.
"O. When the mrdtipUer exceeds 156
Example. What is the price of 428 artides at £3 17s. 9ld.each.

1st line

3rd line

5th line

OPEUA'J'ION.

£ .9. ^.

3 17 9|
10

38 17 11 Product by 10
10

^

388 19 2 Product by 100
4

Multiply 8rd line by 2 =
^Multiply i,t line by 8 =z

Add last three results

1555 16 8
77 15 10
31 2 4

Product by 400
Product bv 20
Product by 8

1664 14 10

K

5



74 COMPOUND MULTIPLICATION.

Explanation.—We see from the above exnmple that

there are three fiinires in the multiplier, and that we have
multiplie(i suceesslvelyby 10 twice, and then multiplied the
last product by the figure of the highest order of the multi-

pi 'er, the preceedino; product by the next lower order of
figure, and the first line by the lowest order ; we then added
the three last products to find the answer. Hence the

RULE. -Multiply successively by 10 as many times less
one as there are figures in the multiplier, then multiply
the last product by the figure of the highest order of tho
muliiplier, the precedinc: product by the next lower order
of fi;2;ure, and so on with the other figures. hen 'he
sum of the new products will be the answer.

NoTK.— It is sonietunes-more convenient to reduce the niLilti|uicand

to thft lowest denomination and tiien multiply; and afterwards reduce
the product to the highest denomijation.

1. Multiply' 16 bush. 3 pks. 1 gal. by 678.

Ans. 11441 bush. 1 pk.
2. Multiply 23 m. 6 fur. 33 rods 4 yds. by 247.

Ans. 5892 m."^ 2 fur. 10 rods 3^ vds.

3. Multiply £3 16s. 5-^d. by 3178. Ans. £10556 18s. 4|d.

Find the value of-

1.

SECTION V.

37 tons 13 ewt. 3 qrs. 12 lbs., long weight, X 6

Ans." 226 tons 3 ewt. 16lbH.

2. 39 m. 7 fur. 28 po. 4 yds. X G.

Ans. 239 m. 6 fur. 12 po. 2 yd.

3. 92 yd. 3 qr. 1 nl. 2 In. X 765. Ans. 71044 yd. qr. 1 nl.

4. 27 y. 54 days 15 h. 29 m. X 921.

Ans. 25004 y. 323 d. 4 h. 9 m.
5. If 1 acre of land produce 45 bus. 3 pks. 6 qts. 1 pt. of

corn, how much will 64 acres produce ? Ans. 2941 bus.

6. If $80 purchase 4 ac. 3 ro. 26 po. 20 sq. yd. 3 sq. ft. of

land, how much will $4800 buy ? Ans. 295 ac. 10 sq. yd.

7. What will 16 tons of hay cost at £3 19s. 6|d. per ton ?

Ans. £63 12s. 8d.

8. AYhat is the cost of 8 bus. 3 pks. of beans at 5^d. per
quart ? Ans. £6 8s. 4d.

iL If 1 pt. 3 irills of wine fill 1 bottle, how much will be
required to fill a great gross of bottles of the same capacity ?

Ans. 378 gals.
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10,

Mil. C. Clauke,

25 11,8. Sua.'ir,

6 lbs. Tea,
4 pals. JMolaspes,

30-yds. White Cotton,

Saint John, March 17th, 1866.

Bo't of* J. C. Smith & Co.
at $0.11 $

.49

.27

Received payment,
J. C. Smith & Co

per John Newcomb.

$15.93J

VvIlLiam Jo.n-,.:8, Esq.,
"'"^''•'' """'' ""'' '«««•

•Tan. I. To 15 lbs. Tea, at ,f..
'^^ ^^ "''^^''^' ^" 2o lbs. Supar, at I Oc.

" 1 1)1)1. Flour, at S9.50,
" 26 yds. Grey lIomes])iin, at 62|c.

Doc. 6

Feb. 5.

Mar. 14.

$35.75

Hi

12.

Mr. James Crowe,

17 lbs. Suffar,

3^ lbs. Tea,
13 lbs. Coffee,

3 pals. Burning Fluid,
15 lbs. Brown Soap,

Fredericton, Feb. 22nd, 1866.

Bought of S Johnson.
at 6id. £
" 2s.

" Is. 9(1.

" 7s. 6d.

Hd.

£3 9 31

13. Saint Stephen, Feb. 1 7th, 186C-Mr. Andrew Brvilpi.bought of. ohn F,.a..or 17i yds. Juperfine cloth atll^'i.'lT;

18| yds. broad cloth at 17s. 4d., 2<,| yL sei^e at 2s. lOd '

14 m xi T^ ,
-'^"S. £70 4s. 74d.

of Mm iw"J"**,-
22»<

.
18M-Mr. James Scott, bon|ht

01 John loiinp, 24 yds. white cotton, at 27 cents per yard17| yds flannel at «0.4.5, 2fii yds. sh.-.Ilnnp at «0 JrJ^^ll'

c toiion at /^ ttntb. ^^^^ $78.53^

H
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^ri?u ^^^7f*«"'
Sep. 1st, 1880.—Mr. Robert Jones boucrht

ot Ihonias Eraser, (i5 bbls. of Hour, at .'1^6.50 per bbl.,m cwt.
ot su^rar at the rate of 9 cents per lb., 3 boxes of tea, eacli
containing Go lbs. at 45 cents per lb., IG^ yds. of cloth at
*.J.oO per yd., 14 gals, of oil at the rate of 10 cents per
^1"'^^'^"

Ans. $920.10.

r«?^'''"':r^."''*'''"' ^^ ^^ ®"'^ ^5 '^^lould be wtitten out in the same
lonu as llie three previous examples.

It

ip

COMPOUND DIVISION.

111. Compoiincl DiFi^ioii is the- method of dividing
a (piantity consisting of several denominations.

113. Compound division is divided into two cases

—

Ist^ >Vlien tiie divisor is an Abstract number.
2iid. When the divisor is a Compound number.

CASE I.

Example.—If 6 acres of land produce 153 bushels 3 pks.
3 qts of oats, how much will 1 acre produce ?
OPERATION.
bus. pks. qts. pts.

6)153 3 3

25 2 4 1

Analysis.—One acre will produce i
as much as 6 acres. Writing the divisor
on the left of the dividend, we divide
153 bus. by 6, and obtain a quotient
of 25 bus., and a remainder of 3 bus.
We write the 25 bus. under the denom-

ination of bushels, and reduce the 3 bus. to pecks, making
12 pecks, and the 3 pecks of the dividend added make 15
pecks. Dividing 15 pks. by G, we obtain a quotient of 2 pks.
and a remainder of 3 pks. ; writing the 2 pecks under the
order of pecks, we next reduce 3 pks to quarts, adding the 3
qts. of the dividend, making 27 qts., which being divided by
6 gives a quotient of 4 qts. and a remainder of 3 qts. Writino-
the 4 qts. under the order of quarts, and reducing the re^
mainder, 3 qts., to pints, we have 6 pints, which divided by
6 give a (piotient of 1 pt., which we write under the order of
pints, and the work is finished.

E?:ample 2.—When 98 aercf
5 (jts. of grain, what will 1 acre produce ?

03 produce 2739 bush. 1 pk.
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OPERATION.
bus. pks. <ral. (its.

98)2739 1 "o 5 '27 b
1!K:

779
686

03
4

«7.j(3 pks,
294

79
2

158(1 gal.
98

60
4

245(2 qts.
196

49
2

98(1 pt.

98

and
us. When the divisor is lai

not a comj)osite number,
vide by lon<r division, as shownm tlie operation. From titese
cxampk's wc form the fbllowin<T
rule

:

**

Ans. 27 bu. 3 pks. 1 ^1. 2 qt. 1 pt.

manner, ifthere be no ^emSnfer.^^'''^*'''^'^ ^^® ^'-^^^

natinfre*dS5l ?t'to%hTnext^fo'wlr%^!74,^^'^?- ^^^ ^^^°^i-
the given number of- A.if^V^®?^ denomination, addine in
anyfand d?^d?S befbre!

^^^^^^^^^ion in the dividen|/5

r/quired!'^
"^""^^^^ ^^^"^^ quotients will be the quotient

rec^dl'^Il^lJSr^^^^^^^^' - ^^' ^-' P-oed as di-

Mental Exercises,

po/u'ec
?''''' '"""'' '"S^" ''^ ^^' 1^"^' ^b- "W be bought for 117

for'l.. ^rV""'^
'^^"^^ ^^^S^r^^t 8d.perlb. may be bought

"if:

l-ii. J
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3. How much cloth at 7s. per yard, may he bought Coi

iiO 1 7iS. (

4. If d boxes of figs weighed 28 lbs. 2 oz., what was th«
weight of 1 box 'i

5. If 7 hag"j of «ee weiglied 1 2 cwt. 3 e[rs. (long wdght) >

what was ihe weight of 1 bag ?

6. How much molasses, at 7|d. per quart, may be pur-
chased for £l IZs. 6d.

I]xcrci»«cs for llic Slate*

SECTIOIf I.

Answers to he tested hj multiplijhifi the fpiodcnt

CO £ JO 16 -i-2 00 £ 7947 6 8 ~-T4
(2) 109 1 4 • 2 (l-^) 1840 6 lU-^14
Yl 324 4

6-f
• 3 (13) 2927 2 4-^1^

l4) 858 16 llj 5 (14) 6121 4 7-^-20
(5) 904 1| • 5 (15) 4636 3 0|"i-27
(G) 1515 2 .'} • e (16) 21G24 4 0—96
(7) 1513 2 5^-7 (17) 25055 6 H-T-121
(8) 2521 4 ()*' • 8 (18) 48483 12 ~ 1 23.

(9) l'i88 17 2|— 11 (19) 80886 13 4 -f-17S
to) 1624 4 3 -7-12 (20) 46690 13 e —218

&ECTK3N 11.

In the foHowing exercises the remainders (if any) are divi-

aible by 9>

tons. ewt. qrs. lbs. o«. drs. (long weight.)

(0 82 27 3 8-1-45, 81 and 171

(2) 101 2 3 11-^54, &3 aad ISi*

(3) 181 2 1 13 15 -^ 243, 423 and 432
(4) 1631 18 2 8 10 15 -^ 621, 162 and 261

(5) 72036 1 1 27 10 9 -i- 765, 675 and 999

(6) 80163 3 2 7 -^4302, 5904 and 9045

lbs. oz. dwt. grs.

(0 46 5 11 0-^ 18, 27 and 36

(8) 326 4 10 94- 126, 261 and 396.

^9) 7908 21 ~ 576, 129 aud 89i
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"y iwlles.

(1>) 887
(11) 2662
(12) 4644
(13) 59816

fur.

S

S

3

1

80
11

S4
18

yds. ft.

2 "fl

1 e

in.

9 -r- 621, 54 and 702
S -^ 207, 594aEd 94*
9 -f-84G, 468 and 711

® ~- 338, 549 aad 27

dys. hrs. min. sec.

(14) 1314
CI5) 32626

(16) 32627
10

22

2

8

4

42— 45, 72,81 Jind9»
24-^612, 71 1,549 ami 279
21-^-324, 981, 117 atod 819

yrs.

(17) 353

(18) 1278

(19) 7877

C20) 3274

rao.

Q

Q

6

1

wks.

(i

1

dys. hrg.

18« 6

199 10

4 U
4 10

mi a. sec

46 48 -^- 68 and 117
37 12-^-972 and 711
84 48-^-567a«d756
10 48 4- 576 and 657

113.
€AgE IC.

When the d'lnhor h a compoumf nnmhr.r.

_
KxAMPLE.—ITow many times are £5 lOe. IGd. eontaineA

in i:537 10s. lOd. ?

OFEiiATiGx. Analysis.— Here we
* *. rf. £ .s. d. reduce both divisor and
5^10 10)557 10 10(97 timee. dividend to peace, tluvfc

20 beiijg the lowest denorai-
" nation contained in either-

10750 We tlien find the divisor,
12 1330, is contained in tlte

dividend 97 times.

20

110
12

1330 129010
11970

9310
9310 Henee tlie foTlowms

RULTE.—Reduce both divisor and dividend to the lowestaaaommation m either, then proceed as in simple num-w8rs«

SECTiaN lit.

1. How ©aen is £2 10s. contained in £l7 lOs.

o T^ , . „
Ans. 7 times.

^. XI a gold ring cGst £3 1 2s. sd., how many of the same
fciDd may I have for £l30 10s.? Ans. 3€-

.1^

?fi,
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II

1

|i ;.

U !

many yards of clotli worth 4s. fifrl. a ynrd, mylt
P i'X<'lm.n{.(, for 'M yards at £l 2s. U<\:^A

tm irivvn I

Of oats If Vr"^^"""'''^.
^^'^''""•' "^ ^'^1 ''-• ^ Pk" i '^tCM oats, if 1 barrel contain 3 bu. 1 pk. 1 gal.?

Ans. 4> .rels.
SKCTION IV.

,.. ., General £xercises.

1. 69 miles 4 fur. 4 po. ? yds. by 8.

ot n .
'^"'^- 8 m. 5 fur. ^ J ho. 3 vd

3 lbs. 1
1

oz. 15 dwt., by o. Ans. 6 lb. 4 o/ 15 dwl*.J5 days 22 h. 52 in. 48 sec, by 6.

6429 miles 6 f.n-. 2 po. 1 yd. 1 il. 8 in., by 7G.

r J p 1 o
^!'''*' ^'^ "'• ^ ^'"^- '"^^ po. 3 vds. 1 fl. 11 in.

^490 ?« 1 ; 7 ^'^'r
^»«- «^104 OS. 9W. 41,

«oo, i
'^•^^'- ''^ ^'^t- Ans. £9 IGs. Udhd

8921 ,ns ]5cwt. 2 qrs. 18 lbs. 15 oz. 15 drl, fo"n!;

2.

3.

4.

5.

e.

7.

8.

9. 7154 days 16 h. 52 m. 48 sec, by 57.

in TT A . o
Ans. 125^1. 12 h. .SO m. 24 sec.10. How often is £5 10s. contained in £38 10s,

'

11. How inany yards of cloth worth 7s. Sirb^r^ard '^an
?lit for £32 7s. Bdy ^a *. ' .

be bought for £32 7s. Gd.V
19 t;'„ • 1 ;. r Ans. «4 yards.12. Ir a sin<de article cost 4s. 61(1., how many dozen m-ivbe bought for £196 4s.

V

'^"j ^"^^^ " may
13. How many yards of cloth worth 4s. 6h\. a yard'mustbe given in exchange for 36 yards at £l 2s.'9fd.^' jS
14. A man trayelled by railroad 1000 miles intne dw-what was the average rate per hour V

^^ '

ir T^ ^ .,
/^"i^-

4 J m. 5 fur. 13 po. 5 ft. 6 in.15. If a famdy use 10 bbls. of Hour in a year, what is theaverage ainount each day ? Ans. 5 L 5 'ol. il^ t.16. A tailor put 276 yds. 3 qrs. of cloth Into 20 cSks •

bow much cloth did each cloak contain ?
'

17 A^i.i. , , .
Af'^^- 13 yds. 3 qrs. ]| nls.

6o\'ls t.ln"'' r"^^"^1i^ ^T"^
of cloth, each /-ontakngDf }(ls. 2.2.) qrs.; after scHing i of the whole, he had the tpmainder made into suits cSntaining 9 yd. 2 m^ each hmvmany suits did it mab^ V
« .X ^ qi- eacn

,
now

i^ins. 1 i.
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nin.
2nls.

long

pnojiiscrops exercisrs. 81

rROMISCUOfS KXKRCSES IN THE PRECEDIXG RULES

propose! to >.o it, n- V „„ "
-h 'V *,'"• 2'"'- """• i' i'

proper order. ° ^ "'='' '"^P <-'''^'»''y ""<! briefly in its

aft!^di;"'ni',^rctSS/"l!:'-' «» *>- ««!.!„,, day

2. How mnnv foot wi'li o i i,
-^"''^- ^^276.

distant
1 ,„. 7 ru,? 8 po 4 ,4 TftT'"^

'°
r''""''

^^'"•^'' '^

3- IfSCi •"slielso'co™™™ '^"''- • 05 11 feet,

acres will ,,Lluee 6.57 buThS,^'
' "" °»<' '"™' "'">' '"any

, 4. A miui wishes to «1mi, i seA i i ,
Ans. 18 aeres.

barrels containing 3 k', fl ''''
f"^'

"' ^\^"^ ^'^^ ^"
1k3 require ? ° "'• "^ J'^* ^'^^'»

;
l^ow many barrels will

.
5. A farm eonsistino- of 4 fiolrlc T.oo • ^o

^'^"^- ^^^•
m another 27 ac. 2 ro ^6 vdt ;

'

fi
'" ''''^ ^^ '''«• ^^ P0-»

f
f-t., and in another iV^e^ t^o 4 vd fl.'' T" ' '''' ^^ P^'

how many inches are in the whdl
V^* '''

^f'^^^; ^'f
l^i^ed

6. From the .nm of £9 1 7 7i.
/ns. 72281 7G46.

16s 101.1. 4- £4 1 OS 4 1. 4_ £ -if^G.t f,?

ly- 4id. -f £5
multiply the remainder bv 1 1 1 i r ^ '

^'V'"^
^^^ ^^^- 11^^-;cmamaer b^ li, and divide the product by 13.

7. A merchant bought ffoodfi for £45fi ^7'%^^, ^^^'\^^^'
them for £530 Os. 6d • whotH iT 1

^''^- ^i'^" and soldoa.
,
what did he clear on his purchase ?

.«• Suppose the pulse to bppf ^ •
^"®- ^^^ ^«- 2|d.

-II it be.l?during T^w of 36^^
'^^ ^-- o#en

^- A jeweller bouo-ht S5 crnl,i . i^"''
'^^.^'^^^OO times.

^^ Jilver iatches at £G isteTc "5'tM '* ^''
''i'

''''^^^

f'aeh, 97 brooches at 17s. 6d eac h' tJ ","-' ^* ^^ l^^^'

pay for the whole ? '
''°'^ "]"^'I^ "^oney did he

,
10. Supposing nnnlvnf..... ^ •

Ans.£l426 2s. 6d.
how

>upp
much cloth wil

riairoftrousersrequire2^:ds.2qrs.7n^i^
It, r-f.-niivii «,. .,,..1... .. 1 ' . <- "'•='1 It I C(|Uire to make 3 doz. pairs ?

ti'i
'"1

N

M
Jim. 96 yds. 3 qrs.



8^ ruOMISCUOXTS EXEUCISES,

i|:1

11. \yhat distance will a train travel in 24 hours at (be
fate of 19 iiiiUis 7 iiu*. 39 po. i> yds. per hour?

Ans. 479 mik's 7 ftir. 37po. 4^ yds-

12. If seven liorses cost £€9 (is., what will one c?ost V

Ans. £9 1 8s-

13. If 3 yde. <}ost £l 2s, what will 27 yds. cost ?

Ans. £9 18s.

Note. -27 yds. will oost times mor-e than 3 yde. ; therefos-e

£.1 2s.ikl. X 9 = Ans.

14. The wagt^s of 8 nicn asnoimt to $2S.48, what will Ih-e

wajjjes of 128 men auioiiuit to V Ans. $455.C^

NoTK.—Tlve wages of one man will be $28.48 h- 8 = $3.56, whict
multiplied by 128 = Ans.

15. If 56 sheep cost S3K3.80, what will 7 cost ?

Ans. $39.60.

1^. How l-onj2; woiild S<j laboiwxirs take to dig a field

which 12 i^en fan dio; in 27 days ? An«. 9 days.

17. A farmer bouoht 3 score of lambs at 1 7s. 6d. eacli,

2 score ofshoep at £l 19s. lid. each, 24 cows at £9 15s. 8d.

each, G hori^es at 39 jijuincas each, the expenses of getting

them all home amonnted t^ 15 guineas; how niuch money
tiuist he draw from hin banker to meet the outlay ?

Ans. £()28 lis. 8(1.

18. If 35 sheep cost $508.90, what is the cost of 5 ?

Ans. $72.70.

1 9. When eggs are selling 5 fi>r 2 pence, what should 1 1

doz. and 3 eggs cost ? Ans. 4s. 6d.

Note —Tlve price of ene egg = fd.

20. I went to a shop and bought 7 ydfi of clotli at 7«. €(L

per yd., 20 yd«. whitt; cotton at 35 cents \mr yard ; what
change did I get out of £S ? Ans. 18s. 8,^d.

21. An estat<; consistinn; of 1977 acres 3 roods is divided

into farms containing on an average 98 acres 3 ro. 20 poles

each ; required the numb«3r of farms in the estate ?

An>, 20 farm».

22. If a bushel of barley cost $0.8^, what will 21 luis. 2 pks.

cost at the same rate ? Ans. .f 17.20.

23. Mr. Flint has two shares in a shoe factory, the capital

of which is made u[) of one hundred and six equal shares,

there is a clear gain ot $2098.80 at the end of the year.

How much should 3L'. F. recaiye ? Ans. $3d.G0.

f
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•s at (1)«

>. 4^ yds-

DStV

£9 18s.

j£9 18s.

therefore

u will Ih-e

f455.C«

,50, whick

. $39.60.
y a field

. 9 days.

1(1. each,

15s. 8d.

f gottiiig

li liioncy

lis. 8(1.

5?
. J$72.70.

bould n
s. 4s. 6d.

^ 76. €(1

d ; what
18s. 8^d.

s divided

20 poles

20 farms,

us. 2 pks.

;. .1v 17.20.

je capital

d shares,

tiie year.

i. $3dM.

VULGAR OR COMMON FRACTIONS.

]>efiriitJon», I^otsitlou and l^iim^^ration.

'*^*
^,( ^^"^* ^ divided into 2 equal parts, one of these

parts IS calknl one half.

If a unit he divided into 3 equal par+s, one of the parts is
callcHl one thtrd, two of the parts (wo thirds.

If a unit be divideii into 4 equal parts, one of the parts is
called o7ie fourth, two of the parts two fourths, three of the
parts three fourthly &e.

The piirts are expressed by figures ; thus,

One half is written ^
One third

Two thirds

u

u

One fourth is written \
Two fourths

Three fourths

u

u

Hence we see that the jxa-ts into which a unit is divide*]
take their name and tlis^ir value froiu the number of etiual
pirls into which the unit is divided. Thus, if we divide an
apple into three equal j)arts, the parts are called thirda •

if
nito 4 equal parts, fourths, &e.; and eacli fourth is less' in
vahie than each third, and the greater the 'number of p'lrts
4he less the value of each.
When a unit is divided into any number of equal parts

one or more such parts i« a fractional part of the whole num-
ber, and IS called n fraction. Hence,
115. A Fraetion is one or moare of the equal parts of

<l UIllt>

110. To write a fraction we require two integers, one to
express tlie nuiu))er of parts into which the whole number is
iivided, and the other to express the nnmber of parts taken.
Ihus, if one orange be divided into 5 equal parts, the parts
are called ffths, and three of these parts are called threi
Hjuis of an orann-e.

The^e may be written

3 ihe nmnher of parts iaken.

& the number of parts into which ihe orange is fiiviOeei.

»1T. The Denominator is the number below the line.
it <lenominates or names the jiarts ; and
It shows how many parts are ecpial to u unit.
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'i

118. The Numerator is tlie number above the line.v
It numerates or numbers the parts ; and
It shows how many parts are taken or expressed by the

fraction.

11». The Terms of a fraction are the numerator and
denominator taken toijether.

130.
^
Fractions indicate dioision, the numerator answerino

the dividend, and the denominator to the divisor, llenot?
131. The Value of a fraction is the quotient of the

numerator divided by the denominator.

Exercises in IVotatioii and ]\iimeratiou.
Express the following fractions by figures :

—

Seven eixjhtlix.

Three twenty-fifths.

Twenty-seven ninetf-sixths.

Sevfn <^ne hundred and tirenty-sevenths.
Two huntb-ed and tonYfour hundred and ffty-thirds.
Nine hundred one thousand and Jifty-fourths.

122. To analyze a fraction is to designate and describe
Its numerator and denominator. Thus, 4 is analyzed as fol-
lows :

—

4 is the denominator and shows that the unit is divided into
4 equal parts ; it is the divisor.

3 is the numerator, and shows that 3 parts are taken
; it is

the dividend, or integer divided.

3 and 4 are the terms, considered as dividend and divisor.
The value of the fraction is the (Quotient of 3-^4, or |.

Read and analyze the following fractions:—
7. J. • 1 1 • 5 . 1 3 . 10.10. 11.19'-,

1.

2.

3.

4.

6.

6.

8. T%; 1 9 • .855 . 51 . 38t)7ion ^ggyi ToTTT' TooFry

12.^. Fractions are distinguished as P)^o ) - ad Im-
proper, and as Simple, Compound, Complox. ^

^
A Proper Fraction is one whose , -.uir -rator \-. less than

its dencmmator. As |, |, \X.

An Intpropcr Fraction is one wh..-<! numerator ermals
or exceeds its denoinii.ator. As -^, 4-^, -^|,

«o ^

A Simple Fraction has but one nuiiKrntor and one
denomiiuitor, as |.
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^
A Coutpouacl Fraction is a fraction of a fraction, as

51 H
134.

2
' 4

J

of- Wvisiou w:VavrtK,ii;4^
a-,ouu„ator, b, tl,e laws

REDUCTION OF FRACTIONS.
CASE I.

137. _ro 7'5Z^^.ce/mc^,on.9 to their lowest terms.

terms have no co.mnon diviJoi'
' ''' ''^^'" ^°^^

ExAMPLE.-lleduce the fraction ||- to its lowest terms
1^.^

."^'^''YT' f
"" "V "".^ ' «—Kividing bothW— if =1 Ans. terms of a fraction by tlio same

the fraction or quotient (^:"Z:!°Un^:fVf" f«IUcrn,s of; flVy 3, bok te:^;; ••," rl t?S,' l^^'^'ttile terms of ^ nrr> i>rim.» ^ri /L 1/"' ^4.1 ji 1
lo' "^ °

»vo |. We L4' " e
° '™oeM alt. rr'

'"™' °'''*

to tl!e nmaerator and d, .,,,,1^0"
"''' "'""""'"

''"cj^^^rV;""^-^- „ 1» "'- oi?7af^on we have dividedVt s—s, Ans. the lornis of th(! fraction by the groat-

I-«>n„ed the rednetiJ^ TZ^:^L ^^l^^if^

^ "•wiLI,r:°
'"'*'' '<''•""' ''I' «'«"• Si-oatost common measure.

8

.ill
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fi

mienfal Exereisos.

andm
ucc> the foilowing fiactions to their lo^^'est terms :

—

3 .

re 1

f
-21 -18.
2T ' re ' ij'i T-r ;TV;it; fl;

2 8 . JLC)
*l;^.

£xer<viscs lor the 8Iate.»

1. 155
180 Ans. 3 1

^6
fi 3 n Ans. a

2. III i 7. ^^ A
3. m U 8- -im i«
4. m 1 »• Mf IJ
5. iiU H ' 10. mV i!

il

I'

CASE II.

12W. To reduce an inqrroper fi'action to a whole or mixea
nwnher.

Example.—Reduce ^^ to a wliole or mixed number.

OPERATION. AxALYSii^.-Since 7 sevenths
.^3. ::2= 32 -7- 7 =z 44, Ans. equal 1, 32 sevenths are e(jual

to as many times 1 ns 7 is con-
tained in 32, which is 4^ times. Hence the followinfi!;

—

RULE.—Divide the numerator by the denominator.

ICoTE.s.— 1. Wlien the donrminator exactly divides the numerator,
thu result is a -whole n\v <•_

2. In all answers f ntaii ng fractions, the fractions should be
reduced to tiieh* lowest . m-

Mc'iBtal Ex«rclsc!Si.

1. How mviny wdiole things are in 12 halves? 16 halves?
24 halves ?

2. How manv whole things are in 1 5 thirds ? in 1 8 thirds ?

3. Reduce
J,^f,

i/S ^^, V, ^^ ^S W. W. ¥^. ^4^.
to whole or mixed numbers.

Exercises for il\e iSIatc.

1. In IP^ of a month, how many months ?

2. In 11^ of a bushel, how many bushels?

3. In ^1-2. of a dollar, how many dollai^ ?

4. In ^y^ of a ton, how many tons ?

5. Reduce \^//- to a mixed nuiViber.

6. Reduce -w^^- to a mixed number.

7. Change -^-fgir^ to a whole niunbcr.

Ans. 16i

23|

187|

22-1

7032
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CASE IIT.

: or mixea

should be

le number to a fraction having a
129. To reduce a v:

ffivcn denominator.

Example.—Kedueo 15 biisliels to sevenths of a bushel.
OrERATlON.

15

7

^^ Ans.

Analysis.—Since in 1 bushel there are
7 sevenths, in 15 bus. there are 15 times 7
sevenths, Avhich are 105 sevenths= 1^-^.
In practice we multiply 1 5, the number of
bushels, by 7, the p:iven denominator, and
takinjr the |)roduct 105, for the numerator of

a fraction, and the o-iven denominator, 7, for the denominator,
we have ^^. Hence we have the

ir.?foJ'^;v^^l*'^^^ *^° "^^5^® number by the given denom-inator, ta^e the product for a numerator, under whichwrite the given denominator.
Note.—A whole number is reihiccd to a fractional form byAvritin<'

1 under it for a denominator "-> — '

"

•' «=*

1.

2.

3.

4.

Tims 12 = -i^a.

Mental l^xercises.
Keducc 25 busliels to 4t]is of a bushel.
Reduce 7 yards to 4ths of a yard.
In 56 dollars how many lOthsof a dollar?
A man distributed 3 dollars among some poor persons,

givmg I of a dollar to each; how many persons received the
money V

Kxcrelses for tlic NIafe.
Change 12G to a fraction whose denominator shall be

Ans. -ii^-^i

Reduce 145 pounds to IGths of a pound. Ans. ^^1a
Cliange 365 to the form of a fraction. ^

^

In 196 gallons how many 8ths ? Ans. -^'V^-S-

Change 187 to a fraction whose denominator shall be

1.

19

2.

3.

4.

5.

23
Ans. 4-|oi.

CASE IV.
130. To reduce a mixed number to an improper fraction.

Example.—In 6i dollars, how many eighths of a dollar ?

^
Analysis.—Since iii 1 dollar there are 8

eighths, in 6 dollars there are 6 times 8
eighths, or 48 eighths, and 48 eighths -4- 1

eighth =40 eighths, or --»/. From this we
derive the fbllowino-

OPEllATION.

H
8

49

~S

r^J^J^^f''
M:ultiply the whole number by the denominator

M^^^-Zi^''^^'^^' ^° the product add the numerutor. andunder the sum write the denominator.
^^'^^^^^^^» ana

.*H
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Mental Kxcr«>i!s<><<.
^

. '•, J}^"^ ^^^y t™^'' h or how many sevenths, are in 61 ?m5|? ml8f V in 10^ v
-^

'

• ^99 s"?'"'
"'''"^ times ^V are in 5^^? in 8^^? in 15^?

in -i-jo .

3. In 1C| how many thirds?

4. In 9^''^ liow many twelftlis ?

5. Keduce 20| to an improper fraction.

6. How do you chanfrc a wliole number to a fraction
havmg a requn-ed denominator ?

7.
_
How do you change a mixed number to an improper

fraction ? ^ ^

Exercises for Ihe folate.

1.

2.

3.

4.

5.

6.

Reduce the following mixed numbers to improper fractions

7 If

27i|

mi

56 7tIt

Ans. ^s.

¥

1 8 1

7.

8.

9.

10.

11.

12.

225^1

2IeV

150 If

iiii.sv

1234111

Ans. 6f|i

60
88 20

1 s

JL2J 3 ;! 2
1 n"~

CASE V.

131. 7o reduce a fraction to a given denominator.
As fractions may be reduced to loiver terms by division

they may also be reduced to hir/her terms by multiplication ;'

and all the higher terms must be multiples of the lowest terms.

Example.-Reduce f to a fraction whose denominator is 24
OPERATION.
24 -^6 — 4

4 — 2

Analysis.—We first divide 24, the
required denominator, by 6, the de-
nominator of the given fraction, to

A V 4 — 20
6 ^ 4 2T j-^-— ^i.wxi

^, ,. . .
a«t3rtainifitbeanuiTtipleohln'sterm6.

liie division show^s that it is a multiple, and that 4 is the
factor which nmst be used to produce this multiple of G We
thercfoi^o niultii)ly both terms of | ]>y 4, (120, R HI.,) and
obtain ^f , the desired result. Hence the

^Fi^^Jl^'^-^^^-^'^^ *.^^ required denominaterby the denomi-
f/a?t^o°n' b^/t67^?^o'tfen{?"'

""^ "^"^'^^^^ bot/torms of t"ho

1.

2.

8.

4.

Redu
nator

1.
"i

2.
1

3.
1

4. 1
ft

5. 1-

m. a



are in 6| ?

in 15^?

I fraction

improper

fractions

Vns. ^U^" 5

12 ()t-

JL2J5 3 ;i 2m ~

r.

division,

plication
;

est terms.

ator is 24.

J 24, tlie

, the de-

:*tion, to

is term 6.

4 is the

U. We
[II.,) and

denomi-
as of tho

1.

2.

3.

4.

5.

1.

2.

3.

4.

' RiiI>UC'TION OF FRACTIONS. 89

in -^ of 1 liow many tenths ?
In

I
ot 1 liow many twuntuiths'?

in ^ of 1 how many thirty-sixths ?!
in

I
ot 1 how many tburteentlis ?

in r, of
1 how many one Imndred and eightieths ?

Exercises for the siafe.
lleducc I to a fraction whose denominator is 264.

Reduce
if- to a fraction who.e denominator ifsT.

Reduce ill to a fraction whose denominator^S
Ans --

091

Eoduce i to a fraction ,vl,oso deuou>i„ator is Csoi

1 f)

Ans» -S/'Oo
CASE vr. «3 0^

.

J^|^3.
r. reduce two or more fractions to a common denom-

to tor:""'fi?^'r"^'"^ ^^
a clenomlnator comn.on

tor of 1 ,

-I
and

i^''"^^''"''

^^^^^ ^ is the common denomina.

Example.—llednoe i onri 5 +« ., i

.3 V 6 18 XT. -^i^^^^V — '^^ nmltiply the terms ot
, X „ - if the fi,-st fraction by the (iJno.ninator of tl°e
f X I = If

seconj a„,l t|,e term, of the secon.l fract on
^ . ,

'^y "le denominator of the first rl*«S^ tj •rs^i^r tif^"tt;:^:':^^^^
nators. Hence the

product of the given denomi-

^^oxK^Mixed numbers must first be reduced to improper fractions

T7o,l .
Eaccreises for tlie Slate.

^
Wluce to equivalent fractions having a common denomi-
1.

2.

3.

4.

5.

h h I and 1.

I? i\, and |.
a
16' i and f .

i 2^, f and
1
8' 1 and 4.

Ans. #44, -1-14 sm 4 sTa5^' 7al' 4rj> TIiJ
|8 8 210 3 00
8 6 0' F6 0~J 36^
5.4.3 144 9
4 3 2' 4 3 2' TTT^

ffO, 140 108 4 8lil' ITT' 1T4' 14%
l/> 2i 3 2
8 ' 8 0' ""So
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90 RFDUCTION OF FRACTIONS,

OPKUATrOX.
2 6 (4) 8

CASE vn.

133. To re.iJnrp. frndions to the leasl common (lenomindlor.

The Ii4^»Ht Coiiiiiion Dcuoiiiiiiafor of twu or more
fractions, is the least coninion denoiniiiator to whicli they can

all be reduced, and it must be the least common multiple ot

the lowest denominators.

NoTK.— .
•

. stands (or therefore.

Example.—Reduce \, -| and -| to the least common de-

nominator.
AnaLYSIS.—We find

the least common multi-

ple of the n;iven denom-
inators, which is 24.

—

This must be the lea^t

conjmon denominator

to which the fractions

can be reduced. We
then divide tin's lea^^t

conunon multi})le, 24,

by the denominator of

the given fraction, and
multiplying each term

of that fraction by the

quotient, (ISW?) we have the answer. Hence the

RULE. I. Find the least common multiple of the given
denominators, for the least common denominator

II. Divide this common denominator by each of the given
denominators, and multiply each numerator by the corres-
ponding quotient. The products will be the new nume-
rators.

Note. 1. Mixed numbers must first be reduced to improper

fractions.

2. If the several fractions are not in tlieir lowest terms, thty

should be reduced to their lowest terms before applying the rule.

3 4

3 X 4 X 2 :=z 24

Therefore 2X2X2X3ziz24
i

Since 24 -^ 6 = 4

tt 24 -^- 4 r- 6

" 24 -4- 8 =: 3

iX4 == A
IX t

== M
f xi-l-H

Excpoises for

Reduce the following to their

•^' "5 5' 10' "^"cr
^^^ T5-

o 18 6 7 9 qnd 11

tlic Slate.

least common denominatcr.

Ans. TsV tWj \^h 117

Ans. 60 0_

3.

4.

5.

i) f' 16' ^^^^ 11 •

f.

9' 3'

T¥5"' iYTT' iIt)' iM'T2%' iTt)

168 Ifla Q.5L P2,

8 9 11 onfl 1^3

T' T7' 2 8
^^^^^ "^y

'^ ^ 1 1 nnd ^
> ^8

12 11 .11
^¥' ^8' 2B

1 6 2 4 1 2 . R 3

3 6' 6' o6' OO' 36' o(



RKDUCTION OF FRACTIONS. n
6.

7.

8.

9.

10.

\'h w.w
flO 20 21

A' T-5T' iV^' IH^l

7f, 5^«^-, 7, and 8.

If, i^iT, and If

t\' A' ft' and 4^.

H^ n. H, 51, and f
„, A; H' i;T and 5. |4 in/. 4o jjsq.
Vo reduce a compoundfmclion to a simple fraction.

''*

Example—Rcluce a of | to a simple fraction.
Exri ANATiox.—To take ^ of i we divide bv 6 thit i.we multiply the denonnnator^7 by 6, and obtainV; and f

tV '« Kl wdl be 5 times
^V, that is A- X 5 ^ 14! We seefrom this operation that we have multiplied the'! by 6 and

the 3 by 5, thusi|l^ i_^^ ^. Hence we have the

followinor

—

Ke.lucc
i^i-

of II to a simple fraction.

'

Kerluce 1 off off to a simple fraction.

Reduce ^-^ of /^ of -j^- to a simple fraction
Reduce I off of 9 to a simple fraction.

Reduce 4. of 3^ off to a simple fraction.

Reduce 1 of 4-1- of 5 to a simple fraction.

What part of a yd. is l of l of 1 yd ?

What fraction of 1 cwt. is | of | of A cwt. ?

Tn 7 , .
Ans. ^f^cwt.

lo reduce a complex fraction to a simplefraction.

Example.—Reduce -| to a simple fraction.

ExpLANATiON.-To rcducc the fraction to a simple one

and deoniinator. This can be done by multiplvinff theterms of the fraction by the least commoi multiple of [he

deuominators of the fraction parts, thus ^I^li!- 30 Ans

1.

2.

3.

4.

5.

6.

7.

8.

Ans. Ill

Ans. {^
Ans. |-

Ans. 2lf

Ans. If

Ans. 7

Ans. ,V yd.
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2ml ExAMi'LK.—Rt'duce to a simple fmction.

Explanation.—'Vho. h-ast comtnon multiple of the denora-

nators o and 4 is 20. Multiplv the terms by 2v, thus

I I X'20
RULE. Multiply the terms of the fraction by the least

eommon multiple of the denominators of the fractional
parts.

|«=:l^Jg-. Hence the—

41
1. Reduce— to a simple fraction.

112
2. Reduce—' to a fimijle fraction.

4
1 oi'^

3. Reduce -;—-^
i of f

to a simple fraction.

Ans. 2

Ans. 20

A us. 3^^

NoTK.—Reduce the compound fraction to a sii pic one before

niiplyiiig the rule

I of -5

4.—Reduce -'— — to a f;iini)le fraction.
^ of 4i

i%l
6. Reduce to a snnT)le fraction.

17
6. Reduce—— to a simple fraction.

Ans. -^

Ans. -j^y

Ans. If

NoTK.—Complex fractions are soniotimes reduced to simple frac-

tions by means of divisiou of fractions. The above mctiiod will

generally be Ibund more convenient.

I

ADDITION OF FRACTIONS.
CASE I.

1S4. To add fractions having a common denominator.

Example.—What is the sum of
-J-, f, |- and ^?

orEiiATioN. Analysis.—Since

^ -{- -2- -1- -| -|- 1- = -i^i =: 14., Ans. the j^iven fractions

have a common de-

nominator, 9, their sum may be found by adding their nume-
rators, 1, 2, 3, and 7, and placing the suii. 13, over the com-
mon denominator. We thus obtain ^^- =: 1-|, the required

sum. Hence the
5



flonora-

thus

the least
ractional

Ans. 2

Ans. 20

A us. S^^

one before

Ans. -^

Ans. -gly

Ans. 14-

mple frac-

ethod will

nator.

s.—Since

fractions

union de-

eir nume-
' the coni-

required

Ans. 3

1

H

ADDITION OF FRACTIONS. 0g

comm^o^-d^nom'nafoT^''''**'^'' ^^^ P^^°« ^^^ «um over the

Ex«p«.iM's |«r the Slaic.

o' ft!
^'^^ ^' ^'^' ^*^' ^'^ '-^"'^ A-

f ^^:^'V^'^'
^' ^'^' ^'^' ^'> '-^"'i i^

CASK 11.

Ji.: AMPLE.-What is the sum of 4 and i '^

FIUST Ol'KUATrnv .

s^S ij-[- .d — ii~ Iff Ans. ^vliolo numbers wo
hers only, or tlinsp nfihn o^,^ •. i

^'''" '*^'^^^ ^'^^^ nunj-

<•="» Hcld't ^n me,^^^^^^^^ T^ T'^""5
so in fractions we

nator, but not oth it ."'as f"(h'^^T
''

"""r"
•^^^"^^"^^-

dcnonn'nator, we fn-st rcdnno f I
^

i ^ ''''' "'**^
'' eonunon

(«3J5 or laa an tK^ hi
'" "" ''''"""'"' 'lenouunator,

the simp n« ,.1 1
' ^''"^ numerators, 3G + 35 — 71I'lc same as avIio e numbei's nnfl iJo/... +i

'^ —
'

nion denominator.
'

^
^""'^ ^'' '"'" «^'^^' t*^*^ <^Oiu-

AxALYsis.—Since it is easier to
perform adfh'tion wJien the num-
bers are in cohunns, we therefore
place t\\ii new numerators as in
aaaxUon of simple numbers and

the side From tl,n oT.
^""'^''

!"
^*"""^^«n denonu'nator ati rom the above exami)les we have the following

le?sY^o^Jon'dlfn^o'^/^^^^^ t° a common or to thiir

commmi^l^^LSorr^°^'' ^''^ ^^^^ ^^« «uni over the

Exercises Tor the Slate.
1- ^^W 1

, 1, 1, 1 and ,V
2- Add 1, 1, 1 and ,^^.

^- Add
,V_, ^^^

^r_
^^,,,^1^^

4- Add
I,

-11
17,11^,^^^^^^^

^ A^^^H,TVif,H-H»H-and^f.

HKCOND OPKIIATJON.

ii= 1-lf Ans.

Ans. 3-i-gf

1-0 7

I

'I

i .1.
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94 SUBTRACTION OF FRACTIONS.

CASE III.

136. ' To add mixed numhen v
Example.—Add 8|, 5|, and 7 J*^.

OPERATION. Analysis.—The sum of the

3i =z 3^ fractions, |, f,
and ^, is 1^^

;

sl =: 5if the sum of the integers 8, 5,

IJ^^:^ 7X and 7, is 15 : and the sum of

both tractions and integers is

15 f^= 16j'v Ans. 16 tV Hence the following-

KUIjE.—Add the fractions and intsRers sep&J-atelF, and
then add their Huma.

Ans, 19^^

505i|

ExerciiM^ ft>ar tlie Slate.

1. Add 5^ 3^, 4| and ^.
2. Find the sum of |, 1^^ ^^t' ^"^^ ^•

3. Find th*^, sum of 126^, 183|, and 196-^%.

4. What is the sum of 3|, 126|, and 144^. 273f|

5. Bought 5 lots of land containing 1 2| aci-es, 105 ^^ acres,

18j acres, 15}^ aci-es, and 5^ acres ^ how many acres are

in the 5 lots V Ans, 158,^^

6. A grain merchant bought 126f bushels cf wheat lor

1SG^9^ dollai-s, 367^ bushels of barley for 2194 dollars, 50(ji^

bushels of oats for 236 ^^ dollai-s ; how many bushels of gram

lid he buy, and how much did he pay ibr the whole ?

. 5 lOOOU bushels.
^^^'

X 692f| dollars.

SUBTRACTION OF FRACTIONS.

CASE 1.

137. To subtract fractions having a common denominator.

Example.—From -^-^ take y*^.

OPERATION. Analysis.— Since the

J 8 JtJL JWniA given fractions have a com-
tff ITI— ir Tff TT mon denominator, 10, we find

the difference by subtracting 3, the less numerator, fi-om 7,

the greater, and write the remainder, 4, over the common
denominator, 10. We thus o^ tain ^\= |, the required dif-

ference. Hence the following

—
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^'Iicsumofthe

id ^V» is 1 ^V ?

integers 8, 5,

1 the sum of

id integers is

e following

—

paratelF* o>nd

Ans, im

606if

273f|

, 105j^ acres,

any acres are

Ans, 158^y^

cf wlieat for

lollars, 50Gl^

ishels of gram
vhole ?

>00U bushels.

>92|^ dollars.

I denominator.

.— Since the

have a com-
or, 1 0, we find

irator, fi'om 7,

• the common
3 required dif-

£Sz^B=^^'^^'i^''^''^^^^-^

1.

2.

4.

6.

llxerci^s Tor «]»c Slate.
Fron» I take |
From ^<^ take ^\.

FroMi If take
\»f.

From ^^»j' take \^%.
From ^^^ take ^y^.
From fll take ^f|.

Ans. H

IS

?-i

}

CASE 11.

138. 7b suhtractfractim,s having different denmnmattxrs.

ExAMPLK.~From | take f

I = f -5-

7 ?6

OPERATION.

OR,

I
56 C. D.

1= 24

ANALYSIS.—

.

As in whole num-
bers we subtract
like numbers on-
ly, or those hav-
inf^the same unit
value, so, we can
subtractfractions

T,««^ r. 1 . ^^^y when theyhare a common denominator. As | and I have not a com-mon denominator, we first reduce them to a common denom-
mator, and then subtract the less numerator, 24, from the
greater numerator, 35, and write the difference, U, over thecommon denominator, 56. We thus obtain «-, the required
difference. Hence the f;->llowing—

^® vquirea

anTsSSVa?t'^s"fn%t\Srri??Sll? ^ ^°^"^*^^ denominate.

1.

2.

3.

4.

5.

Exercises for the ISlate

From I take |.

From If take -^%,

From^ take ^.
From If take ^V

n

Ans.^

From ^ I take ,'^1

II

2
3 07
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' CASE III.
-

V

130, To suhfract mixed numbers.

Example.—What Is the ditrerence between 18^ and 7|.

OPEKATION. Analysis.—We fii-st reduce the
5 8| = 18 ^'i^T fractional parts, | and ^, to a common
^i= 7^^ denominator, 12. Since we cannot

take ^i- from ^^, we add 1 .= |f to

l^H -A, which makes \i}, and .jV from 1^
leaves U. Having taken Tfrom the

18 there remain 17. from which the 7 in the subtraliend is

taken away, leaving 10. We thus obtain lOJ^ the diil'erence
required.—Hence the following

—

RULE.—Reduce the fractional parts to a common denom-
inator, and then subtract the fractional and integral parts
separately. Or,

We rnay reduce the mixed numbers to improper fractions,
and subtract the less from the greater by the usual method,

1^

Exercises for the Slate.

1.

2.

3.

4.

5.

6.

IromSA take ?j.

From 27|takel937^.

From 5^ take 4|.

From 27 take 18i.

From 3i^ take U^K.
From a barrel of Kerosene oil containing 56i gallons

Ans. 8

1

I

0107

27| gallons were drawn ; how many gallons remained :

Ans. 28|
7. If flour, which cost S6| per barrel, be sold for $7| per

barrel, what will be the gain per barrel ? Ans. $|-

8. From the sum of 5^, 3i and 8jL take the sum of 2|,
7^ and ^f

.

Ans. G-^%^

9. What fraction added to if will make ^| ? Ans. y|^
10. A man having 3681 dollars, paid SlOOj^^ for a horse,

S251 for a set of harness, $A for a whip, and $175^V for a
waggon

; how much had he left ? Ans. Igg^/j



i and 7|.

educe the

a common
ve cannot
.= if to

S ^^'omH
1 from the

trahend is

diilercnce

m donom-
gral parts

fractions,
d method.

Ans. 3

1

I

O107

6i gallons

led ?

Ans. 28|
»r S7f per
Ans. $1

nmi of 2-|,

A.ns. G^5^

Ans. 3-1^

>r a horse,

for a
7$G6^^j

MULTIPLICATION OP FRACTIONS. 97

MULTIPLICATION OF FRACTIONS.
CASE I.

140. To multiply a fraction by an integer.

7 yds.crt''?^
''-^

' ^"'^ ^^ "^"'^ ^^^^ ^^^ t«^ «^"ch wiU

OPERA riON Anatv«tq q;«-,^ t J?V7 — JLL lA ^ ANALYSIS.—Jsince 1 yd. cost S
t A ^ — ^ _ .>^ Ans. fourths of one pound, 7 yds. will

or 21 >«.,/.,, equal to ^.^^^^ ^ ^^^ ^>-^^-o^ one pound,

^^A^fraction is multiplied by multiplying its numerator

mudrX/l^-LS^^""' ^^^^^ -^ -^^ «^^ ^o"-, how

^
OPERATION. AxALYSi8.~Since 4, the mul.

^ X ^= - = it Ans. *'P
,

*'' ^« «/'^<^to»; of 20, the denom-
^^ 5 T ""'• in«'tor,oftlie multiplicand, we per-

brmthemiilfiT.li"/icit;«« u.,,i:. .• i-5 ^orm the multiplication by dividinff

tipher, 4, and we have | = H^^^Hair"^''
''' '^ ^^^^ ""^

H^^^Jo!^^ '^ "'^^"^"S ^^ denominator, (ISO).

1 TVT , . ,
*^^«'«*ses for the Slate.

^ Multiply I by 6.

6i

If
42

43|

2. Multiply 1^ by 9.
3. Multiply ^8g. Ij^ 5_
4. Multiply ^4j. by 84.
5. Multiply ^^ by 55.

6. Multiply 6^ by 7.

OPERATION.
or,

\^X 7=1^ = 431

Ans. 3

1

8i
2|
1«

15|
43 H

Analysis.-—In multi-
plying a mixed number,
we first multiply the frac-
tional part, and then the
integer, and add the two
products, or we reduce
the mixed number to an
improper fraction, and
then multiply it.
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7. Multiply 17|ly 5.

8. Multiply ^\K by 7.

9. Multiply 16| by 16.

10. Multiply Ul by 544.

H. If 1 ton of hay cost SI

Ans. 86|

266
404

5^'^, what will 1 2 tons cost ?

Ans. $105f
12. What will 14 yds. of silk cost at ^ dollars per yard V

Ans. $26^
CASE II.

141» To multiply a tvJiole mmber hif a fraction.

Example.—At 83 dollars an acre, how much will | of an
acre cost ?

OPERATION.
83 price of 1 acre.

8

6)249 =: cpst of 3 acres.

49| = " I of an acre.

An ALYsis.— Multiply-

ing the price of 1 acie by
3, we have the price of 3

acres ; and as ^ of 3 acres

is the same as | of 1 acre,

we divide the cost of 3

acres by 5, and we have
the cost of I of an acre.

—

Hence the following

—

RUIjUj. Multiply the given number by the numerator
and divide the product by the denominator.

Note.—When the denominator is exactly contained in the given
number, it will be found easier to tirst divide by it. and then multi-
ply the quotient by the numerator.

exercisers fbr the Slate.
1. Multiply 4 by |-. Ans. 2|
2. Multiply 165 by /j. 20
3. Multiply 457 by ^^. 266^\
4. Whatis Aig of42Gl.
5. What is ^\ of 1644.

sG^m
959

6. Multiply 26 by 5|.

OPERATION. Analysis.—We
iG Or 5f := Y
5| 26 X 4 —

multiply by the inte-
U^l ger and fraction se-— 139^- Ans. parately, and add the

9fm 1 of 26 products ; or reduce
120 the mixed number to

an improper fraction^

1392, Ans. and then multiply

by it.



Ans. 86|
1 9ft

266
404

cost?

Ins. $105f
per yard V

Aus. $26

1

vill I of an

- Multiply-
' 1 acre l>y

price of 3

of 3 acres

of 1 acre,

cost of 3

I we have
an acre.

—

umerator

n the given
then multi-

Ans. 2|
20

266^\

959

SIS.—We
y the inte-

'action se-

,ndaddthe
or reduce
number to

er fraction^

multiply
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'7. Multiply 83 by 71. »„„ ,«.,
8. Multiply 4a by sl

Ans. r,9,|

9. Multiply 156 4 iV (ll10.

OPEEATION.

8 X 4 ^^^ ^
and j\XSr=^ Ans.

travel in 1123 days? ,- , .„„
11 Af iu I 11 .

Ans. 1798

hav ?
' ^'''' *''"' '^^''"^ '' *^'^ *^^*^ '>^'

^H tons of
^

Aiis. $338
casp: hi.

148. To mitZ/i);/^ « /-ac/ion bi/ a fraction.

of!"A"^/r^' «
«'•" ""»" P-- ^-J. tow muoh will i

Analysis.—Since 1 yard coat
I of a dollar, i of a yard will cost
i off, which is ^ of a dollar;
and as ^ of a yard costs X of a

4.- ,
dollar, f of a yard will cost 1times as much, or X X 3 = ^^. \ will readily be seenthat we have multiplW togethe? the two numerator^, 3 and

for r«! 7 ""^^rator, and the two denominators, 8 and 4for a new denominator, as shown in the whole work of the

Ts^gental
""'"'' ''' -Itiplication of fractions we hlv^

impYS^rfrkcWons.^^ *" '^*^««'« ^^^^ °>i^«d numbers to

toi%n^?{fi-ieCe^,?;^^^^^^^^^

N0TE.-Cancel all factors common to numerators and denominators.

Exercises for the Slate.
Multiply I by I A^^
Multiply I by ^^.
Multiply ff by ^.
Multiply j of 75 by | of 28.

y^^^,
Multiply I of lOf by f of 8J. 47 ,

Multiply I of 3»^ of 20 by 25^. ^qU
At I of a doUar per pound, what will | of a pound
«r, , Ans. 4 of a doll.
What cost 125^ bbls. of flour at $7| per bbl. ?

Ans. $972|

1.

2.

8.

4

5

6.

7.

cost?

8.
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9. Tfaman travels 40 1 miles per day, how far will fie

travel in 1351 days'? Ans. 5501^8^ miles.
10. lJon|rht 12(;^ barrels of flour at$7-| per barrel ; and

sold 58^ barrels at $7| per biirrel, and the balance at $8^^g
per barrel ; how much was the gain ? j^^g^ $61i^

DIVISION OF FRACTIONS.

CASE I.

143, To divide a fraction hy a whole numher.
Example.—If 4 yards of cotton cost f of a dollar, what

will 1 yard cost V

OPERATION. Analysis.— If 4 yards cost $f, 1

f -f- 4 1= ^. Ans. yard will cost 1 fourth off, or f divid-

^ ^ J t'd by 4. Since a fraction is divided
by dividing its numerator (130), we divide the numerator
of the fraction,

f, by 4, and we have f, the answer

Example 2.—If 5 bushels of apples cost \^ of a pound,
what will 1 bushel cost V

OPERATION. Analysis.— Here we
^i -r 5 := W^ ^^ -kh '^^"^' cannot divide the numera-

tor by 5 without leaving a
remainder ; but since a fraction is divided by multiplying the
denominator, (130), we multiply the denominator of the
fraction, \^., by 5, and we have ^^, the required result.

Hence the following

—

RULE. Divide the numerator by the whole number,
when it can be done without leaving a remainder ; but
when this cannot be donC) multiply the denominator by
the whole number.

1.

2.

8.

4.

6.

6.

7.

Div

Div

Div

Div

Div

Div

ISxcrcises for llie Slate.
de ^1 by 9. Ans. ^
de If by 8.

de 1% by 25.

de
3fVi by 16.

de jf by 14.

de ^ by 6. ^^2
At 18 dollars per ton, what part of a ton of hay can be

"^|-V Ans

if?

"bought for $1 ? jh



far will fie

01^^ miles,

jiirrel ; and
lee at $S^g

Ans. $61^1

lollar, what

cost $f , 1

, or 1^ divid-

i is divided

1 numerator
21'

of a pound,

— Here we
he numera-
t leaving a
Itiplying the

ator of the

lired result.

le number,
tinder ; but
minator by

Ans. -^^

[It

f hay can be

Ans

ori':i{ATioN.

DIVISION OF FKACTIONS. IQl

bustl eost^'^^'^'
'* '^''^^ ^^' '^ ^^^'-^-^ how much will 1

OPERATION.

N-^'-> = ^= ilAr>,.

diSarbofore:"""" ""^ """'"' """>''" '° " "T-Por fraction and

baLll't
?"'''' "'"''"' "°^* ''''i ''"U*'^- how mucl, will 1

AnalYSI8.—Here we first divide as in sim-

wc reduce this to an imjmjper fraction 4

prieeo/eaehl
'^°""™ ''^''^ P»'<1 fo"- ^<=^^^, what was the

11. If22 horseseatiof noGi nonmk „fi
'^"'- ^'*l

how .ueh does each hoi eo.^si"l^''""tns°;';^t7p:„fi.

CASE II.

"4. To dimle a whole number by a fraction.

can be^u^r'^h^TedZ Tlx^^'' "' "^^ "' ^ "' "^ -i""-

KiusT _oPBKATio.v. A.vALrsis.-As many pounds as |

contained times in 15 dollars. Whole
numbers cannot be divided by fourlhs
because they are not of the ^aSe de^
nomination. Reducing 15 dollars to/ourtfc by mnltiplying by 4, we have

in eOMrO,s 20 times^tl^TeTul^edt^b^^S;"^^^^

15

4

3) GO

20 lbs. Ans.

7
IT?

SECOND OPERATION.
3)15

5

4

20 pounds.

pSc? by^h^fn^^Le^r^atS.^ denominator and divide the

.
Analysis.—Here we divide the

integer by the numerator of the frac-
tion and multiply the quotient by
the denominator, which produces thesame result. Hence the followino-.^
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Exercises for the Slate.
V

1. Divide 21 by f Ans. 43

2. Divide 03 by -j\. 77

S. Divide 31G by jj^
877^

4. Divide 75 by |. 135

5. Divide 120 by 10?. Ul^
6. Divide 145 by 12f ^m
7. Divide f of 320 hy

^
of 9^-. 25^

8. Divide J of $32 by ^ of 7}. ^H
CASE III.

145. To divide a fraction by a fraction.

Example.—At f of a dollar per pound, how much tea

can be bought for ^ of a dollar ?

OPERATION. Analysis.—As many pounds

4 X 3 ^^^V as f of a dollar is contained times

:y^i-^2z=z\^=. 1\ Ans. in ^ of a dollar. 1 is contained

in 1^, I times, and ^ is contained 3

times as many times as 1, or 3 times
-f,

which is ^ times,

which is the number of pounds that can be bought at

^ of a dollar per pound ; but | is contained ^ as many
times as ^-, and ^-^ divided by 2 gives ^f , equal to 1| times,

or the number ot pounds that can be bought at | of a dollar

per pound.

We see in the operation that we have multiplied the divi-

dend by the denominator of tlje divisor, and divided the

result bv the numerator of the divisor. Hence for division

of fractions we have this general

BUIjE. I. Reduce whole and mixed numbers to improper
fractions.
II. Invert the terms of the Divisor, and procaed as in

multiplication.

Notes.—1. The dividend and divisor may be reduced to a com-
mon denominator, and the numerator of the dividend be divided by
the numerator of the divisor; this will give the same result as the

rule.

2. Use cancellation where practicable.

Exercises for the 81ate.

1. Divide I by f

.

2. Divide f by ^.

3. Divide ^ by ^^.

Ans. \i

H



Ans. H9

77

877J
135

nuch tea

»y pounds
ned times

contained

ntained 3

^ times,

)ougbt at

as many
1| times,

f a dollar

L the divi-

vided the

r division

improper

3ed as in

I to a corn-

divided by
suit as the

Ans. ^f

4
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A
A

4. I>ividc If by If

.

5. Divide ^ of ^ of 6 by
I off of 5.

6. Divide^ off of^by^off of6.
7. How many times is | contained in | ?
8. How many times is ^ of a contained in f of 2^ ?

Aim 94

t,„L »y"" " ""^ 1""''™' "^i^^i "' 3fi Uividcd by l|

10. Divide
I by :^

"

13. If fofayardcast f of adollar, what, willTyar'fJ^^T?

REDUCTION OF DENOMINATE FRACTIONS

,.43.feitr itn's: s:if:bushel, &c., denonunate fractions.
^

' ^ ^
CASE I.

QlulLt^Z7ff''''? Mctlonofa higher denomination to anquaalentjraction of a lower denomination.
ExAMPLE.--Keduce £^^ to the fraction of a penny.

^ OPERATION.
^h X \^ X\^ = ^^~ |d. Ans.

OR,

m

3

2

2 = 1, Ans.

Analysis.—-To
reduce pounds to
pence, we must mul-
tiply by 20, and 12,
the numbers in the
table of money. And
since the given num-
ber is a fraction of a
pound, we indicate
the process as in ,mul
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tiplication of fractions, and after cancelling, obtain | the

answer. Hence the following

—

BQIiE. Multiply the fraction of the higher denomination
by tho numbers m the table, Bucceasively* between tho
given and required denominations.

Excrcli<icM for Clie Slate.

1. Reduce -^{j of 1 lb. avoirdupois to the fraction of an

ounce. Ans. ^^^ ^^'

2. llcduce If of a day to the fraction of an hour.

Ans. GI^ Lours.

8. Reduce -^^j of 1 mile to the fraction of a pole.

Ans. ^ pole.

4. Reduce ^^^ of 1 bushel to the fraction of a pint.

Ans. ^ pt.

5. Reduce ^ of f of 1 pound, avoirdupois, to the fra ion

of an oi'^ce. Ans. |? or 1^ oz.

6. Reduce | of | of 2 pounds to the fraction of an ounce

Troy. Ans. | oz.

CASE II.

148. To reduce a fraction of a lower denomination to an

equivalent of a hifjher denomination.

Example.—Reduce f of a penny to the fraction of £l.

OPERATION.

OR,
I)

6 ;;2

20

;^

360(1 =^l^£ Ans.

Analysis.—To re-

duce pence to pounds,

we must divide by 1 2and

20, the numbers in the

table. And since the

given number of pence

is a fraction, we indicate

the process, as in divi-

sion of fractions, and

cancelling, obtain ^-^^,

the answer. Hence the following

—

BULE. Divide the fractior. of the lower denominaticn
by the numbers in the table, successively, between the
given and required denominations.

Exercises for llie Slate.

1. Reduce ^ of a foot to the fraction of a yard.

Ans. ^^ yd.



NS.

itain I the

omination
bween tb.o

tion of an
ns. /^V oz.

lur.

GX^ hours,

pole.

>s. ^ pole.

pint.

Ans. ^ pt.

the iVa ion

I

or It^oz.

)f an ounce
Ans. ^ oz.

nation to an

on of £l.

s.—To re-

to pounds,

de by 12and
ibers in the

I since the

nr of pence

we indicate

as in divi-

ctions, and

obtain ^-^^,

nominatjcn
etween the

d.
1

IS^- yd.
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2. Keduce ' of a yard to the fraction of a miJc.

8. Reduce J of a pound to the fraction of l"cwt.^
*"'

^*

A i%rt . » Ans. t1?i- lb.
4. What part of a pound is f of a dram ?

Ans. y^^ lb.

5. What part of a bushel is f of a pint ? Ans. ^ bus.
6. What fraction of a day is 6|f hours ? Ans. |f days.

CASE III.

140. To find the value of a fraction in whole numbers of
a lo^ner aenovanation. ^

ExAMPLK.—Find the value of \l of a cwt.
OPKRATION. ANALYSIS.—Hince \l cwt. is the

9o^ 77' /a*' '•?•
o,"^

^•''^'"'^ ' -sV
«^" 17 cwt., we divide 17

29) 17 (0 2 8^-1 cwt. by 29 as in divLsion of. .Ji-
4 pound numbers, (113,) and obtain~

for the answer 2 qrs. 8U lbs.
^^ Hence the following—
oo

10
25

250
232

18

Bo^raanv uiSta''of1h«*i^^i'v,"-?'^''^*^^ °*: *^® Siven fraction as
deSimKfor. ^ ^"^ denomination, and divide by the

Exer'^ises for the Slate.
Find the value of the following frac ions.

1.
I
of a week. Ans. 2 da. 15 h.

I
of a nionth. 3 ,vk. 2 da. 8 h.

\
o*

f
of 4 cwt. 2 cwt. 2 qrs. 74 lbs.

^
of ^ of 6 cwt. 2 cwt. 1 (ir.

t of an acre. 3 ro. 13^ po.
^ of f of £2. £0 12s.
I of 3| acres. 1 ac. 1 ro. 20 po.
t\ ot 14. of a pound, Apoth. 2 o-i. 3 drs. 2 scr. 1 6f^ grs.

2.

3.

4.

5-

6.

7.

8.

9. \^ Ok B, day. 10 h. 36 min. bbf-^ sec.
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CASE IV.

130. To reduce a compound numher to a fraction of a
hi(/her denomination.

"Examplk.—What part of £2 is 6 shillings and 3 pence?

iA

pence,

of £2.

Analys >.—To find what part

one compound number is of another,
thev must be reduced to the same
denomination. In 6s. 3d there are
75 pence, and in £2 there 480

Since 1 penny is -j^|^ of £2, 75 pence is ^g'V^a^
Hence the ibllowin«r rule :

OPERATION.
6s. 3d.= 75 pence.

£2=480 pence.

-^ Ans.

RULE. I. Reduce both quantities to the lowest denomi-
nation contained in either.

II. Then place that quantity which is to be the fraction
of the other as numerator, and the remaining quantity as
denominator.

2.

3.

4.

EjcertdiK^^s ibr tlic Slate.

Keduce 4| shillings to the fi-action of a pound.
\ Ans

Reduce 4s. 7d. to the fraction of £l.
Reduce 9s. 7:Vd. to the fraction of £7 128. Gd.

What part of 1 lb. Troy is 16 dwt. 3 grs. ?

£-ii.

43 lb.

5. What part of 1 yd. is 2 ft. 4 in. ?

6. What part of 2 jm. 4 yd. is 1^ feet ?

7. Reduce
-f
of 1 (|t. to the fraction of 1 gal.

8. Reduce f of 1 hour to the fraction of a day.
9. AViiat part of 10 bu. is 10 qts. V

10. From a piece of land contair ng 4 ac. 2ro
took 1 ro. 15 po. for a garden; what part of the whole did
he take V

^ ^ Ans. ^-^^
11. What fraction of 1 lb. avoirdupois is 1 lb. troy ?

NoTB.—See note on table of avoirdupois weiglit.

Troy.

i gal.

a farmer

REDUCTION OF DECIMALS.

CASE I.

151. To reduce a decimal to a common fraction.

Example.—Reduce .125 to its equivalent common fraction.
OPERATION. Analysis.—We omit the decimal
^= iW(7 "^ i- point, supply the proper denominator

» CI er 1 o r.

to the decimal, and then reduce the



raction of a

(1 3 pence ?

I wliat part

s of another,
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de^?mSat?r?" *^^ ^^""'"^^^ ^°^^*' ^^^ ««PPly the proper

1.

2.

3.

4.

5.

6.

£xcrci$$es for the (Slate.
Kediice the following to common fractions-
.1674

.125

.468

.008

.72.5

.9375

29

H

8.

9.

10.

11.

12.

.825

.00375

.875

.0095

.1876

.1005

Ans.
-I

8

i

* CASE II.

15S. To reduce a common fraction to a (Iccimal.
Example 1.—Ileduce | to its equivalent decimal.

4 -^5000 025 rof: A
^AALYSIS. VVC hrst

8 ¥5ot — 1^ (jir = -^^o, Ans. annex the same number
SECOND OPEiiATiON- of ciphers to both terms

8)5,000 of the fraction, this does
. not alter its value. We

.625 tlitin divide both result-

«;« i. £ n .
"'g terms by 8, the siff-ndicant figure of the denominator, to obtain the decimal

denominator, 1000. Then the fraction is changed to the
ccMmal form by onntting the denonn'nator. If the interme-

<liate steps be omitted, the tx-ue result may be obtained as inthe second operation.

ExAMPLK 2.—Reduce
f-^ to its equivalent decimal.

3'>vrononA
''''• ANALYsis.-Dividing as in the form-o.)6Amm) er exam])le, we obtain a quotient of 4——

-

figures, 9375. But since we annexed
'y}J6ib, Ans. 5 ciphers, there must be 5 places in the

cinhnv T? .1
required decimal ,' hence we prefix one

cipiier. Jn-om these dlustrations we derive the following

b?tS^enon(in?t?r.''^*'^''^ *° *^^ numerator and divide

eq^u^Uo «ie°mf^w'J/^'^l'"^^ P^«<^®« ^^ ^^6 result as are^Huax lo tne number of ciphers annexed.
KOTE.—

A

common fniction can ha rcdiiood to an ea-ac^ flcoinial%vhon its loAVPst (Icnomiimtor cout
and not otherwise.

aias only the prime lactors 2 and

H
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Kxerdses for the Slate.

Reduce the following fractional quantities to decimals

—

1. i Ans. .5 6.
llVe Ans. .06640625

2. ^
^

.75 7.
iVir .1484375

3. 1 .875 8. H .203125

4. ^ .1875 9. Tb .009765625

6. u .375 10. if? .0234375

n. Reduce Mo a decimal. Ans. 0.1666
-f-

12. Reduce ^Vj to a decimal. 0.123123 --

Note. 1. The answers to the last two examples are called repeating
decimals. The %ure 6 in the 11th example, and the iigures 123
in the 12th, are called repetends, because thev are rej)eated, or occur
in regular order. The sign -f- indicates that there is still a remainder.

2. A repctend has a point placed over the first and last figures to
mark where it be^^ins and ends.

CASE III.

153. To reduce a denominate decimal to wliole numbers of
lower denominations.

Example.—Reduce £.675 to shillings and pence.

OPERATION.
.675

20

13,500

12

6,000

Ans. £0 13s. 6d.

Analysis.— We first multiply by
20 to reduce the given number from
pounds to shillings, and the result is 13
shillings and the decimal .500 of a
shilling. We then multiply this deci-

mal by 1 2 to reduce it to pence, and
get 6 pence. Hence the answer is

13s. 6d.

BTTLE. I. Multiply the given decimal by that number in
the table which will reduce it to the next lower denomina-
tion, and point off as in multiplication of decimals.
11. Proceed with the decimal part of the product in the

same m> :iner, vmtil reduced to the required denominations.
The integers on the left of the decimal point will be the
answer required.

Exerri^cs for ilic Slate.

Find the value of the fbllowing decimals.
1. £.725.

2. .1 25 ovrt.

3. .435 lbs. (avoir.)

Ans. £0 14s. 6d.
i f> 11. D1- lU. O Ui.

6 oz. 1 5A drs.^^
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4.

5.

6.

7.

8.

9.

10.

11.

12.

.4826 gal.

.845 hours.

.67 of a league.

.78875 of a long ton.

.965 U 25 of a mile.

.815625 of a pound Troy.

.07 of £2 10s.

.0474609375 of £lO 13s. 4d.

.875 of £3 5s. 6d.

1 qt. 1 pt. 3.4432 gi.

50 min. 42 sec.

2 m. 3 po. 1 yd. 3| in.

15 cwt. 3 qrs. 2 lb. 12.8 oz.

7 fur. 29 po.
9 oz. 15 dwt. 18 grs.

3s. 6d.

10s. l^d.

£2 17s. 3|d.

CASE IV.

OPERATION.
3.00

1.750

154. To reduce a compound number to a decimal of a
higher denomination. "^

Example.- Keduee 3 qts. 1 pt. 3 gills to the decimal of a
gallon.

Analysis.—Since 4 gills

make 1 pint, 2 pints make
1 quart, and 4 quarts 1 gal-
io;:, there will be \ as many
I)ints as gills, ^ as many
quarts as pints, and \ jis

many gallons as quarts.

—

Or we may reduce 3 qts.

1 pt. 3 gills CO the fraction
of a gallon (as in 150),
and wo have f^ of a gal-
lon, which reduced to a de-
cimal equals .96875. Hence

3.87500

.96875 gal. Ans.
OR,

3 qts. 1 pt. 3 gills = 31 gills.

1 gal. = 32 gills.

%\ = .96875 gal. Ans.

15vj\drs.

the foliowins:

—

mS?Ti?iT, f^P^^^i?® *^? lowest denominaton given by that
an^annp? f>^il^^i!-^^'^^ ^^}^ v^^XiQB it to the next hfgher,ana annex the quotient as a decimal to that higher.

*'^''»

ed to the°d%^!2xSn*i\1,^Te|S^?d.^^ *^" ^ ^^'^ '^ ^'^^^°-

de^o^nat^rf ^fiim''
^"/"^er to a fraction of the requiredaeuominaton (150), and reduce this frac^'on to a decimal.

Excreli^cs for flie filiate.
Reduce

1. £0 7s. 4|d. to the decimal of £l. Ans. .£.37
2. lOs. O^d. to the decimal of £l. £.503125
3. 3 pks. 1.12 (it. to the decimal of a bushel. . 785 bu

.

5 I

%



no PROMISCUOUS EXERCISES.

4. 10 oz. 13 dwt. 9 grs. to tlie decimal of 1 lb. Troy.
J Ans. .8890G25 lb.

5. 2 oz. 13 dwt. to the decimal of 1 lb. .22083 lb.

6. 4 da. 18 hrs. to the decimal of 1 week. .67*857142 wk.

7. 2\ inches to the decimal of 2| miles. .U00015 -f-

8. 3^ acres to the decimal of 3:^ sq. yards. 5212.30769*2

9. I of a crown to the decimal of 21s. .1488b9&23

NoTK.—After working the precedirii; exercisps, require the pupil
to reduce tl^e sterling money on i)age 55 to Canada currency, at the
iateof$4 8tiS.

"•'•** ^'

PROMISCUOUS EXERCISES IN THE PRECEDING RULES.

1. Ilcduce
l, I, I and 6 to fractions having a common

denominator. Ans. |f ,

^-S, J
^, \\^.

2. What is the value of .75 of a jd? Ans. 3 (jr.

3. Ad(J 4^, 3^, 5|, f of 3^, and *}f Ans. 15|A
4. What number multiplied by | will produce 1141 J^ V

Ans. 3043|
5. If the dividend be ^ and the quotient |, what is the

divisor V Ans. 6
6. If ^j^ of a barrel of flour cost $2.34, what will be the

cost of a whole barrel. Ans. $7.80
7. If the smaller of two fractions be |f , and their differ-

ence -j^, what is the greater ? Ans. ^|-
8. Find the difference between | of 6/,^ and |- of 4-^8^.

Ans. 14M
4 2 J-

9. Tleduce - and -? to their simplest Ibrm.

Ans. 24 and 1{|
10. Find the difference between f of 5| and | of 2f.

Ans. 3 ^ '^

11. Reduce | of 13s. 6d. to the decimal of £l.
^^*

Ans. £.45
12. Reduce 7 guineas to the decimal of £5 10s. lid.

Ans. 1.3251 4-
13. From the sum of |, L |, and 3| take the sum of

-^, |,

J, and I of I and multiply the difference by \ of 3^.

. Ans. 2^^
14. rb«ngo ^j to an cquivuknt fraction having 91 fof Us

dcnonmuitor. Ant^^f



Troy.
5890(J25 lb.

.22083 lb.

857142 wk.

.U00015 -f
212.30769*2

,1488b9&23

re the pupil

ency, at the

G RULES.

a common
15 12 8 6 d
lay 6 0' ^ft'
Ans. 3 (|r.

Ans. 15|A

11411^

V

^ns. 3043^
hat is the

Ans. 6

i^ill be the

Ans. $7.80
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PHOMISCTTOUS BXERCISKS 111

t5. At
I
of 3} dollars per bushel, how many bushels of

pies can be bou<?ht for Sftfii
'> a«o i a « u..apples can be bou^rht for $6^ Ans. 14^ bu.

Antv«f

•nA?', ^ Z'*^"
owning f of a factory sold | of his share for

»J01^
; what was the whole value of the factory ?

, _ ,,,, ,
Ans. S4055f

17. What number diminished by the difference between
V and I of Itself, leaves a remainder of a4 ? Ans. 40

18. Find the sum of -^ of 7A and 1 3 ^ 2|. Ans. i^%'if

19. Simplify {f-f 7 of5^} X jl+f + 3|}
Ans. 37|

NoTir.—Each of the quantities within the brackets
{ j

is first to

be worked as indicated therein, before being multiplied together.

o?- fiZ^}]^y l°f * - I «f
fl + I «f 1 !f Ans. 1

^1. It $7^ Aviii buy 31 cords of wood, how many cords
ean be bought for $10^ ? Ans. 4AL

22. What is the sum of | of a yard, i of a foot, and 4 of

^\T\lo .,
Ans. 7 inches.

23. it 3 tons of hay cost $49, what will 7^'*^ tons cost ?

Ans. $120. 2 7A-
24. A man sold .If) of an estate to one pei*son and then

yV of the remainder to another person
; what part of the estate

did he still retain ? Ans. 9

25. Express ^ (6| -|- 2f — 3) as a decimal. Ans. 3.083
26. Add together | of a day, | of an hour, and f of 6

hours
; and express the result as the decimal of a week.

^_ . Ans. .1182539*6
27. A man sold 1 ton of hay for $12, and received ^ the

amount m sugar, at $^ a pound, ^ in money, and the remain-
der in molasses at $| a gallon ; how many pounds of su<rar,
and how many gallons of molasses did he receive ?

°

Ans. 48 lb. sugar.

5 gal. molasses.
^9. A man gave | of 1} times his ready money for a

"iiggy>.f of what was left for a set of harness, and had $12
remaining

; what did he pay for the buggy V Ans. $192
29. Express | of a crown -f | of a shilling as a decimal

of 7 shillings. Ans. .382142857
iieduce t^^.tk of a vear to the decimal oyeai

, day.

Ans.

M

.511
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PRACTICE.

Example.—Find the price of 286 yards of cloth at £l
OS. 7^(i. per yard.

If we first find the price at £l, then at 5s., and at 7id., andadd these three results, we shall have the price at £l 5b. 74d.J^ow the pnce of 286 yards at £l being £286, the price at
5s. wdl be i of that, or £71 10s, ; and the price at 7ld. wdlbe i of the price at 58., that is £8 18s. 9d. AddinJ these
throe results, we find the price at £l 5s. 7^d. to be £3G6
«s. J{i. I lie operation may be written thus :—

Price of 286 yards at £1 £286
Price

Price

u

(( u
u

u
5 71 10

8 18

Priceof286 yards at £1 5 7^ £366 8 9
The answer to this question mirrht be found by compoundmu tiphcation

: but tlie process Ts longer. The method of
finding prii;es by aliquot parts is therefore commonly prac-
tised

; hence it is called " Practice." ^ f ^

i>iff«
^''.^"^ ^\^ preceding operation wc perceive thatrraetiee is a short, or compendious, method of finding

the va ue of any quantity, or number of articles, when the
price of a unit of any denomination is given.

.. .?' A" ^"^""* P^i't of a quantity is such a part
as, wlien taken a certain number of times will exactly make
that quantity. ^

Preliminary Exercises.

and a
^'^^^1 ^ *^^^^ ^^ aliquot parts of a penny, a shilling,

2. In the following list of aliquot parts name what part
each is of another denomination. Thus—What is 3s. 4d. ?One sixth of a £.

3s. 4d., 2s. Gd., 10s., 2s., 3d., 4d., 6d., l^d., 4d., 2s. 6d., 5s.,
7^d., 2 cwt., 15 cwt., 5 lbs., 2 qrs., 2 gals., 4 pks.

3. What part of
8(12s. is

2s. 4d. " 4(1.

68. 8d. " Is. 8d.
10s. " 23. 6(1.

7s. « 7d.
8s. " 8d.

tf\a (( 0„ 4.1

4s. ((

uD. -ill.; ±0

lOs. is Is. 3d
5s. " 5d.
5s. 6d'* bid.
8s. 6d" Sid,
Is. 3d" 5d.
4a. "2s.4d.

8d.

s. QCi
'

8d.| 3s. 4d'

ISlis.

Is.

9s. fid."

3d.

"

9d.

»

lid.

l^d.

9^d.

12s.Gd."2s.6d.
''2s.6d.

10s. ((
Is. 3d.

£2 is 5s.

£2 " 8s.

£2 » 10s.
^4 " 16s.

^4 " 6s. 8a
^8 " 7s. 6d.
£2 " 12s. 6d.

8s. 9d. u 8|d
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!oth at £l

t 7^(1., and
Bl 5b. 7^(1.

le price at

t 7^d. will

Jing these

Le £3G6

[compound
nethod of

m\y prae-
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" 8|d
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What

9d.

6d.

of£l
u

((

parts for

f "^1

of £4
£5
£5
£6

u

u

18s. 2d.

8s. 4d.

7s. 4d.

12s. 8d.

14s. 8d.

5s. 2^d.

3s. 7id.

15s. 7|d.

17s. 9d.

3d.

lOd,

5id.

lOfd.

34d.

Ud.

16s.

10s.

Os.

Os.

16s.

Is.

1 ro. 4 po.

po.2ro. 15

3 ro. 39 po.

3 ro, 37^ po,
5 dAvt. 9 grs.

3 drs. 5 gi's.

3 qrs. 20 lbs.

2 fp-s. 5 lbs.

6 fur. 15 po.

CASK I,

157. Tojind the value, tvhen the qiven nuantitv is a <iimnJ*-limber, and the price less than 1 sMUng. ^ ^ ^^"^

Example l.-Calculate the price of 44 articles at 7d.

OPERATION.
44 at ld.z=3s. 8d.
44 at 7d,= 7 times 3s. 8d.= £1 5s. 8d.

6d. is ^ of Is.

Id. is 1 of 6d.

OR,
44 at 7d.

22 0— price at ed,
3 8 zz: price at Id.

£1 5 8 :r= price at 7d
From the above illustration we have the following—

penJe^i^-tlf^fc*!'^^^^^^
at 1 penny, and multiply by the

Fmd the price by means of aliquot parts.

Exercises for tlie Slate.
Calculate the value of the following articles.

2 36 "*?;!' rl u fi- I

'^' 126 at lOd. and at 2d.

3 11 u l{ ""1 ^'\' ^' ^^^ " 11^- and " Id.3. 46 " 8d. and " 4d. 9. 237 " 9d and " Sri
4. 63 "lOd. and"2d.

| 10. 187" 8d and " f;!,'
i'z "lid. and " Id.
65 " 5d. and « 7d. | 12

11. 483 " 7d. and " 5d.

*,
5

209 « 5d. and " 7d.
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Example 2.-~Fina the price of 12C at 7^(1. each.

OPPniATION.
12G at 1(1. = lOs. 6(1.

I2ii at 7^ zzz 7^ times 10s. Gd.—£0 10 6

^
5

3 13

3

G

£3 18 9
OR,

126 at 7-|(l.

ed. is i of Is.

Hd, is i of Cd.

63 = price at 6d.
15 zzz price at l^d.

£3 18 9 = price at 7^d.

13. 48 at 7id, and at 4^d.

2,m.14. 89 " 9^d. aad
15. 72 " 73d. and « 44d.

19. 246 at Ifd.andat 10J<1.

20. 239 " 3^d.and " 8|d.

21. 101 " 5^(1. and "

22. 196 " 7|d.and "

23. 365 " 9 Jd. and «

24. 494 "
6fd. and

"

6|d.

4id.

2|d.

5|d.

16. 126 " 11(1. and " 10,^-d.

17. 173 " 53(1. and " 6|d.

18. 365 " 8id. and " 3|d.

«i,^!?r^i""^" /'•? exercises given under this and subsequent ruIcB

Sti
^^ '^^'''''''^ ^y '^^"^''^ and^euts al«o, and thus verify the

CASE II.

158. To find the value when the g'wen quanlity is a simple
number, and the price given in shilli^iffs.

Example 1.—Find the price of 322 yds. at 6s. per yard.

OPERATION.
322 at Is. z=£l6 2s.

322 at 6s. = 6 times £16 2 — £96 12s.

OR,
Multiplying by half the price and doubling the unit figure

for shilhngs thus,
^

322 at 6s.

3

£96 12 Ans. as before
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ach.

6

n
3

6

id at 10J<I.

id "

id "

id "

id "

id "

6|d.

4id.

2|d.

5|d.

iquent rules

verify the

is a simple

per yard.

mit figure

Example 2.~Find the price of 137 yards at 17 shiUiugs
per yard. *»

OPERATION.
137

68 rem. zzr 1,

109(j twice4::r:8.

£116 9 Answei.
From the above we derive the followin<r

r,?Y,-t?'":«^^^^**Plyxty ^ali^the number of shillines : doubla
otha??as%'l^un'cfs?*

'""^ ^'°^^"* '°" ^^^^^^^^ anIUke thS

Exerciser for the 81at«.
Find the value of

1. 12() at Ifis. and at4.s.

l.';;2 " 15s. and " 5,s.

68J) " 14s. and " 6s.

l;>8 " 18s. and " 2s.

136 " 17s. and *• 3s.

2,

3,

4.

5,

6. 384 at 4s. and at 16s.
7. 5!)6 " {)s. and " lis.
8. 1882 " lis. and " 9^.

}). 1596 " 12s. and " 8s.
10. 1118 " 13s. and " 7s.

11. 189(3 at 16s.
12. i;34i3 " 17s.
13. 1284 " 3s.

Ans. £1516 16.

£1144 2.

£192 12.

14. 48 at 9s.
15. 186 " 7s.
16. 327 " lis.

Ans. £21 12.
£65 2.

£179 17.

CASE III.

/ J^?'//-
'^'? -^^^ ^^^ ^'"^"^ ^^^^^ ^^^ P^^^^ consists ofpounds

Example.—What is the cost of 187 tons at £6 lis. per ton
OPERATION.

187

65^ =: half the number of shillings in the price.
»

9,3 remainder =: 1

93,5 twice 8 rr: 16
1122

£1224 17 17 Hence the

RTTTiin Trt <-Ti« v»-.,*«T, x" 1 ... -
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Slat«.

(6) 5G3
(7) 851

(8) 754
(9) «94

(10) 339

Exercises for tlio

Find the value of

(1) 420 at £7 8s. and at £2 12s.
(2) 446 " £4 3s. and " £5 Hs.
(3) (542 " £5 7s. and » ,£4 ISs.
(4) 741 " £G 98. and " .£3 lis.
(5) G84 '« £9 18s. and " £0 7s.

11. 183ati:2l.^s.
12. 129 " £7 Ujs.
13- 48G » £8 18s.

14. 69C " £9 19s.

CASE IV.

1<»0. ro/nr/ /^c i'«/?fe of any number of articles, when the

and
'"' '^^''^'^ ^"^ ^lidlinys and pence, or in pounds, shillings

Example i.—If i yard cost 16s. 3d., what will 127 yards
cost at the same rate ?

•'

at £6 78. and at £3 138.
" £8 13s. and " £1 7s.
•' .£G 17s. and " £3 3s.
" £4 15s. and " £5 Ss.
" £515s. aad " £4 58.

Alls. £484 198.

£999 158.

$17301.CO.
$23720.80

\
OPERATION.

127 at 16s. 3d. per yard.

10s.is^of£l 63 10 1= price at £0 10
5s. IS -^ of 1 Os. "- — -

Is. 3d. is \ of 5^.

31 15

7 18 9 =
u

u
5

1 3

XI 03 3 9 z= price at £0 16 3

Example 2.—Find the price of 187 yards at £2 13s. 4d.
per yard.

OPERATION.

187 at £2 13s. 4d.

10s. islof£l
3s. 4d. is ^- of 10s.

374 = price at £2 per yard
93 10 0= " 10
31 3 4— « 3 4

£498 13 4 1= price at £2 13 4

From the foregoing we have the following

KULE.—Multiply the quantitv hv the r^n^^r^Ao :

t&KQ aixquot parts for the shillings 'and pencer"'

'



nd at £3 138.
nd " £\ 7s.

nd " £li 3s.

nd " £5 fis.

ad " £4 5s.

1. £484 198.

£i)99 158.

S1730LGO.
$23720.80

'es, ivhen the

'h, shillings

1 127 yards

10

5

1 3

16 3

B2 13s. 4d.

per yard

it
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(1) 132 at 33. 9d. and at 10s 3d
(2) 150 '• 3s. 4d. -nd " ]Gs. 8d
(3) 90J) 'M8s.4d. and » ]s. 8d
(4) 305 "12s. Gd. and " 7s Od
(5) 831 " 17s. 5d. and " 2s. 7d'
(6) 144 '* lis. 7d. and » 8s. 5d.

13. 2436 at 15s.

2739 at 10s. lOd.
4938 at 15s. 7^d.
9852 at 15s. 11 ^d.
3482 at 19s. Hid.
9584 at lis. 6|d.
7947 at 18s. 04 d.

543 at £1 8s. 8d.
296 at £2 138. 4d.

Exercises for the Slate.

14.

15.

16.

17.

18.

19.

20.

21.

7) 127 at 5s. 7id. and at 14s. 4id.
(8)3!)5"12s.2id.and" 7s. ofd.
(!))087"]2s.lid.and"7s. lold
10) 1118 at J4s.84d. and at 5s. 3ld.'

ll)50.-}9"18s.4id.and'Ms.7Jd
(12)3017 "lG8.24d.and" 3s. y^d!

Ans. £1827 Os. Od.
£1483 l^s. 6d.
£3857 KJs. 3d.
£7850 16s. 3d.
£3471 2s. 4|d.
£5540 15s. Od.
£7160 lis. 6|d.

£778 6s. Od.
£789 6s. 8d.

CASE V.
101. Tofndthe value of a compound nuantity when theprice of a umt of the qrtantity is given in dollars and centl
ExAMPiF ].-Find the value of 126 cwt. 3 qrs. 14 lbs.(long weight) at $14.62^ per cwt.

^

OPERATION.
126 cwt. 3 qrs. 14 lbs. at $14,625

126

2 qrs.

1 qr.

14 lbs.

1^ of 1 cwt

I of 2 qrs.

J of 1 qr.

Si 84 2. 75 =z
7.3125 =
3.65625 =
1.828125 —

price of 126 cwt.

2 (|rs.

1 <|r.

14 lbs.

u

S.1855.546875i=:priceofl26cwt.,&c.
Example 2.—What will 13 cwt. 2 qrs. 15 lbs rshortweight) of oatmeal cost, at $3.75 per cwt?

^

OPERATION.
13 cwt. 2 qrs. 15 lbs. at $3.75 per 100 lbs.

13

$48.75
2 qrs.= 1 of 1 cwt. 1.875

lOlbs. = |of2qrs. .375
f n-ry-wr «^ J /» ll\a —. 1 _/• < rt 11
i l«xjr J aiiU " ^KTO. g ui XV lUS. • lb 75

price of 13 cwt,
"

2 qrs.
" 10 lbs.
" 5 Ibt.

$51.1875 r= price of 13 cwt., &c.

m
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OR,

13 cwt. 2 qi-s. 15 lbs. :::= 13.65 cwt. at $3.75
3.75

68 25
965 5

4095

$51.1875 = pnce as before.

fFExAMiTE 3.—Find the price of 14 ac. 3 ro. 35 po. at
$22.16\ per acre.

OPKHATION.

14 ac. 3 ro. 35 po. at $22,162 per acre.

14

310.268 price of 14 ac.
2 ro. =^-= 4 of 1 ac. 11.081 2ro.
1 ro. — fr ot 2 ro. 5.5405 1 ro.

20 i)b. — 'Jt of 1 ro. 2.77025 20 i)o.

10])o. = \ of 20 po. 1.385125 7-S= 10 po.
5po. = J ot 10 po. .6925625 —

=

5po.

$331.7374375 = price of 14 ac, &c.

OR,

14 ac. 3 ro. 35 po. = 14»^ ac. = 14.96875 ac. at $22,164
22.16^

299375
8981250
1496875

2993750
2993750

$331.7374375 Ans. as before.

From these illustrations we deduce the loiiuwing general

RULE. Multiply the price by the integral part of the
Quantity, then separate the remainder into aliquot parts ot
1 of the quantity whose rate is given, or successively of
each other, as the case may require. Oi, which will often be
found more convenient,

B '•'^ijce the quantity to a decimal of the same denomina-
tioii !(., the quantity wnoKo rate in giyen* and niulti^l^ h-s in
clec.>ma*s, ~

' „._--- —.^~j
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3.75

18 before.

0. 35 po. at

>f H SIC.

2ro.

1 ro.

20 po.

10 po.

5 po.

f 14ac.,&c.

t $22.16|

as before.

ng general

part of the
not parts ot
essively of
will often be

denomina-
llirtlir a a in

1.

2.

3.

4.

6.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

cwt.

1(J3

115
18

13<5

18

181

105

172

111

nr.

121

13G

183

J<ls.

15

IG

28

qr«.

3

2

3

2

3

3

2

3

1

ro.

3

2

1

qrs.

3

2

3

'>hl

Kxereines for flic

lbs. (tonir weii^/u.)

1^ at .1til5.2().

17 at f 13. 10}.
-1 at*14.18|.
27 at £2 IJis. fid.

24 at £5 15s. 5i(

15 at £2 3s. 9d.
22 at $4.37}.
18 at *l!i.l'j

1 at *-1.33^.

po.

14 at !fi;i5.fil.

19 at £2 148. 5 Id.

38} at^|;l5.55}.

nl.s.

1 at $2.10.

3 at $4.52}.

3} at $14.10^.

Slato.

AnswerB.

$2490.90
$1515.fiH;fi-|.

$21)8.581093
£40fi Ifia. U,l.

£109 9s. 8.4Gf
£397 18.S. l}(i.

$725,025

$3318.52G7
482.03395

1901.883375
t71 17s. 2^27

$2854. 19g4-

$33,206^
$75.51094-

$408.5317-1-

RULES.

1«3. la calciilatiug: tlic price of
1. Hundreds, quarters and pounds, lonq weiqliL at £l ver

^l ?o"'S:!!:
""""'^ ""' ^^ '"^ pen.e;'a„.i't.;e .„ar4™

tn,f«*.
^''j^-*^'

''«'f
^^'^-^ «m/ 7,mr/.ns-, «/ £1 per ton, take the

nn .^!.^^ "T/' ""'
^'"""'^' '^"^^ '^^""'"g^' ''^"^ "^"Itiply the

quarters by 3 for pence. ^ "^

3. yl^m^, ror>r/^ and poles, at £l ;;^r acre, multiply thepoles by 1} tor pence, and the roods by 5 for shillings.

oat'for^T'r^'''^"T'''''i'"''^M'''^'^''
""^ ^^ per yard, take eachquarter at os. and each nad at Is. 3d.

take the ounces as pounds, the pennyweights as shillings, andnaif the grains as pence. & ' "

103. Tu calculating by means of aliquot parts, it willoften be more convenient to use tlie decimal fbi?^i of remain-

nor.r^.r fu^i '• "1 '•'"'•"" "'i^tiuiuii. lb vvdl De suiiicient tocarry the decimals to two places, as in the following example.

'i;.

%
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fM^r.ri'l'-"''^!;"*
*'" ''" "" 3 ™- 15 po. cost at

*-!5 lis. J(i, per acre V
x «

OPERATION. ^

126 3 15 at £2 lis. 3d.

H.5

£126 16 10.50 = price at £1 per acre.
2

10s. — iof£l
Is. 3d. =1 of 10s.

253 13
63 8 ,

7 18 (

9.00
5 . 25

G.G6

prJceat£2 per acre
" 10
" 13

((

u

£325 8.91=priceat£2 11 3 per acre

T^OTE —In workiii^r by this method the»pennv is «!UTino.Prl tn h.divided into 100 equal parts. Hence .25d. =Tjoo1 = ^S T5d. = |'

i« !!'J!'^i"'^ f''
'/'''"'"^ '"'

^i''
^"^^^^" ^« co«s«^er to which of these it18 Clearest and value it accordintjly. ^ "

App'" tfie above rules to such of tlie prcccdino- exercisesas can i solved by tliem.
* *= ^^

1«4. The Unitary Ulcthod.-l. !„ the fore^olno.
exercMses on the Rules of Practice as well as i. evera oT hfpromrscnous exercises following the Compound Rules 4ereare three h.ngs or terms given. Of the three term ^ive^two ai-e a ways of the same kind, and the remaining ternTsalways of the same kind as the term renuired for thc?answerFor example

: If 1 yd. cost $4.25 what Is the price of 46X1 he two terms of the same kind liere are 1 yd. and 4 6 fjsand the remaining terin $4.25 is of the same kind as tlie term'required for the answer.
^

It is clear that since we have the price of 1 yd. we have

2. ICCIbs.oostM4wliatwilll6Ibs.co3t? Here 6 lbs. and

term »MisofM?° '"T? f "'r""'«
'''"'^ «"'' ""^ '•«»» ni"g

Tl o„!h w^ I '"'"f.
1^'"' »^ "'« t-™ require,! for the answe.tJ hough we have not m this example got the priee of 1 lb wecan very reacbly fi„,l it by divi.lin'g $5i, the price of 6 ydl

irpr^^'onTyrds.'^"^
''' "™^ »'

'
>"• "'

'« - obt-
We thus see that if in any question we have three terms
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ttrnT'!!"
*'"'' °^

/
• "." °^ ^}'^ '^'"^ '^'"^^' ^"^I t^^« remainingtenn of the same kind as the one required for the answerwe can reasor. rom the given numbers to anit.y and Irom unityto the e(juired result. Hence "^

The process of solving arithmetical questions by reasoningfrom the given numbers to n.//./ and from unil>/ to the rem ed

r^I-O
"'^ ' '' ^'"'"''^ ""'''''''

^'' '« -.netin.us Si^d

ExAMPLK 1 -If 8 yds cost $48, what should bo the price

fill ^ \-f !^ ^,
^''^'' ""'"'^ ^^^' ^ y'^' '•^•" ^'«^t 1 of $48 which

IS $6, and if 1 yd. cost $6, 1 1 yds. will cost 11 times U=^$iiG

Ans. ; or shortlv-? 2UJ: __ ^qq

Example 2.-If 16 cwt. cost $54 what will 64 cwt. cost?If 6 cwt. cost $.54 1 cwt. will cost jK of $54= f4 = ^-s '
,{If 1 cwt. cost $3|, 64 cwt. will coIt%4 times fe| =1216

or shortly ^ ^ X i^^

X^i

= $216.

^^ e see from the short method of this second example that
t IS somctnnes more convenient to find how „,an} timesmore one quantity w.l! co.^t than another quantity. In t"lexample 64 cwt. will cost 4 tin.es more than 16 cwt.

If^Mlf"fo^;~^^-^]^- ^;?-^^ ^^ ^'^'"ts what will 5 lbs. cost?

4 I'l or Ml •!?"'' ^ r''
"°''

^
^'^^^^ oents=12 cents, and

I lb. or 1 lb vv.ll cost 4 times 12 cents= 48 cents, and if
1 lb cost 48 cents .'5 lbs. will cost 48 X 5 =: ^2.40 • orshortly j- lb. = 36 cents. ^

'

^
I lb. = 12 "

I or 1 lb. = 48 cents.
.-. 5 lb. = 48 X 5 =$2.40 Ans.

Example 4.-If il of a ton cost $4.2.5 what will 1^^ tons

\vl

EXEHCrSES.

If 19 lbs. of sugar cost $L.52 what coct 25 lbs. Ans. $'^
A When 4 men can do a piece of work in 23 days in
Kit tune will 15 men do it? Ans. 6 ^^/d ays.

'I*



122 rUOPORTION.

3. If ^ lb. of tea cost 22^ cents what will 8 lbs. cost ?

Ans. %3.60.
4. If 25 lbs. of tea cost $16, how many lbs. can be bought

^^^
^^^J Ans. 87^ lbs.

5. How many lbs. of cotTee can be bought for $16, if 40
lbs. cost $8 '?

^jjg^ 75 jl^^
6. if I of a yard cost $4 what will 7 yards cost V

*

_ :.. „
Ans. !i-44.80.

7. if I cost 14 cents what will | cost ? Ans. 17^ cents.
8. If $16 buy 20 lbs. what quantity will $40 buy '?

Ans. 50 lbs.

NoTK.—The Unitary Method is the more natural and philosophical
mediod ot solvnif^ «rithinetical questions, and is now jrrenerally
practised wh.ji it is applicable. There are, however, certain classes
ol examples where the principles of Proportion are best applied.

PROPORTION.

103. Ratio. When we compare two numbers of the
same kind, the quotient which is obtained by dividing the
first by the second is called ther«//o*of the fii-st to the second

;

thus the ratio of 20 to 5 is 4, and the ratio of 9 to 36 is J.
or {. ^ •

lOO. The Tewns of a ratio are the two numbers com-
pared, and when spoken of together are called a Coui'let.

1«'5'. Two dots are generally used to separate the terms
of a ratio

; thus the ratio of 20 to 5 is expressed by 20 "

5,
and that of 9 to 36 by 9 :36. This sign ij an abbreviated
form of~ and has a like meaning
1«8. The Antececlent is the Jirst term of a ratio.
109. The Coiisequent is the second term.
When the antecedent is equal to the consequent, the ratio is

called a ratio of equality, as 12 to 12; when the antecedent is
(/reafer than the consequent, it is called a ratio of greater
inequality, as 12 to 7, when the antecedent is less than the
consequent, it is called a ratio of less inequality as 7 to 12.
170. A Simple Ratio consists of a single couplet as

4 : 12.
to r

171. A Comvoiin<l Ratio is flu. r»iv«1.u.f r^c «,
more simple ration;. Thuf

9 or
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/«

Ans. ^
4

The simple ratio of 8 to 4 is 2
The simple ratio ol* 9 to 3 is 3

The compound ratio of these Is 72 to 12 = 6

Ratios are compounded by multiplying all the antecedents
together for a new antecedent, and all the consequents to-
gether for a new consequent.

172. In comparing numbers with each other, they must
be of the same kmd, and of the same denomination. Thus,
shdlmgs have a ratio to shillings. A foot has a ratio to a
yard; for one is three times as long as the other; but a foot
has not properly a ratio to an hour, for one cannot be said to
be longer or shorter than the other.

Exercises for the Slate.
1. What is the ratio of 3' to 27 ?
2. What is the ratio of 32 to 8 ?
3. What is the ratio of 4 oz. to 3 lbs. ?

Ans. 4 oz. : 3 lbs. = 4 oz. : 48 oz. ==^
Required the ratios of the following numbers—

9. 20 fl. to 40 yds.
10. 60 m. to 4 fur.

11. 45 bus. to 3 qts.

12. 3s. to 15 shillings

« }%o ^^^^^ ^^ *^® greater, the ratio of 9 to 63, or that or

of 24o t^mV'
*^^ greater, the ratio of 120 to 85, oi that

15. What is the ratio compounded of 8 : 10 and 20 : 16 ?

16. What is the ratio compounded of 35 : 40, and €0-75
and 21:19?

j^^^ \^
17. What is the TL Jo of 19 lbs. 5 oz. 8dwts. to 58 Iff
52. 4dwts.

^j^g 1

\ 8. Fthe antecedent be | and the ratio 6, what is the con-
sequent? ^^g 1

19. If the antecedent be 14.5 and the ratio |, what is the
consequent?

^ns. 43.5
i:i;. vVnat sura ofmoney will contain £6 10s. as otten as

82 yards contain 8 yards ? ^^^ £2(j

1. 7 to 14
2. 9 to 36
3. 108 to 18
4. 136 to 17

5. 6 lbs. to 18 lbs

6. 28 lbs. to 4 lbs
7. 9 oz. to 63 lbs

8. 17 yds. to 68 yd "• I
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21. To liow many aeres of land will 7 ac. have the same
ratio that £ IG has to i 11 2 '? Ans. 49 ac.

22. To how many yards of cloth will 3 yds. 2 qrs. 2 nls.
Lave the rmm ratio that £2 16s. 3d. lias to £0 16s. lO^d. ?

Ans; 1 2 yds. 2 (jrs. 3 nln.
23. What number compared with 8 will form a ratio equal

to that of 4 to 6 ? Ans. 5i

1/73. When the ratio of two numbers is emial to that of two
other num})ers, they are said to be projjortional. Thus, the
ratio of 4 to 6 is equal to the ratio of 8 to 12 ; and the four
numbers are on that account said to be proportional^ or to
form a mnple proportion.

174. Proportion is usually indicated by placing a double
colon (: :) between the t.Avo ratios. Thus, 4 : 6 : : 8 : 12, and
are read, As 4 is to 6 so is 8 to 1 2.

175. Since each ratiu consists oftwo terms, every propor-
tion must consist of at least yb?//- terms.
17«. '|lic Kxti'^iuc^M are the first and fourth terms. The

III<'»ii$i are the second and third terms.
177. In every proportion the product of the extremes is

equal to the product of the means. Thus, in the proportion
4 : 8 : : 5 : 10 we have 4X10= 5X8.
178. From the precedi-ij? principles and illustrations, it

follows that, any three terms of a proportion being given, the
fourth may readily be found by the following

KULE. I. Divide the product of the extremes by one of
the means, and the quotient will be the other mean. Or,

II. Divide the product of the means by one of the ex-
tremes, and the quotient will be the other extreme.

Note.—When the first and second terms are not both of the same
name they must be reduced. The fourth terra is always the same as
the third term.

Ejccrcises for tlie Slate.

Find the term not given in each ofthe following proportions

:

1.

2.

3.

4.

6.

6.

7.

8.

48 : 20 : : ( ) : 50.

42 : 70 : : 3 : ( ).

16:129::112:( ).

48 yd. :( ):: $67.25 : $201.75.
17yd. :221yd. ::( ) : £l Is. 11 id.

( ) : 160 yd. : : 8s, 5|d, : LSs. 6d.

3s. 4^d. :(' ):: 17 yd.:: 187 yd.

Ans. 120

5

903

144 yd.

Is. S^d.

1 00 vd.

£1 17s. J^d
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the same
ns. 49 ac.

rs. 2 nls.

. 10^(1.?

[rs. 3 nls.

-tio equal
Ans. 5
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5

903

144 yd.

Is. S^d.

1 00 vd.

17s. iVd.
^ 3
¥

OPEKATIUN.
y<l- yd.

As, 8 : 20 : : $96
20

8)1920

$240 Ans.

SIMPLE PROPORTION.

179. Nliiipic Proportion is an equality of two simple

^^^^::t'^'^-it'^^ ^"'^' ^''- of whidrSggivtn, the tourth may readily be found °

Analysis.— Since 8 yards
have the same ratio to 20 yds. as
$96, the cost of the former has
to the cost of the latter, we have
the first three terms of a propor-
tion given, namely one of the
extremes and the tivo means.
-Now to arrange the given num-

i.' . ,
ham in the order of a nronnr-

.on or */« the auestion, y,e make $96 tl,e third tenn, fo3eIt IS oi the same kmd, and l,as the same ral io to the reqSanswer, or fourth term, as the first has to the second \>omthe nature of the question, rinee the answer will be more than»96 or the third term, the second term must be larger ?han the

farm' ami T'^!""^T '?• '^S
'"'«" "'""''er, for%he 'w

du^t 'nf i' ""r"^";' ^f^^" >'' *«""• ""-l then the pro-

flo^r^inTft''?! ^'"i^*^ ^? "™ consume a certain quantity oi

lz:\ztp '"' '™« ™"'''
"
"^« '' -- *»—

e

«e7'!„^r"^,. AN^LYsis.-Having stated the
As 50 : 35 • • 20

question as in the last example, we
20

•
•

perceive that the first and second
*6rms have a common factor, 5, we

60) 700
therefore cancel it, which leaves 1

and 7 as the new ratio. Again the

14 Ans f^^^^^
^^ ^^ common to the first and

last terms, and we cancel it also,
then multiplying 7 by 2 we have the
answer as before.

OR,
As ^p : ^^

IQ 7 I

14 as before.
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1.

2.

S.

4.

5.

6.

7.

8.

9.

10.

11.

13.

14.

15.

16.

Exercises lor the dilate*

1 3 yds. : 1 4 3 yds. :- : 3s. 4 ^d.

:

Ans. £ 1 1 7s. Ud
39 yds. : 432 yds. : : £ 1 1 s. 1 1 :|d.

:

£ 1 2 3s. Od.

8s. 5id. : 1 3s. 6d. : : 50 yds.

:

80 yds-

13s. 6d. : £2 178. 4^d. : : G8 yds.

:

28!) yds.

48 men : 12 men : : 20 days : 5 days.

5 bu. : 470 bu. : : £3 3s.

:

£296 2s. Od.

136 cwt. : 51 cwt. : : $9.86. 15s. 2^d.

£13 18. 5^d. : £95 88. 6^d. : : 165 tons : 1131 tons.

144 days : 89 days :: £60 15s.: £37 10s. 11 ^d.

$41.87 : £58 193. 6fd. : : 34 years.

:

233 years.

9 ac. 2 ro. 38 po. : 14 ae. 2 ro. 1 7 po. : : $8.45.

Ans. $12.67^

12. 27 ac. 1 ro. 8 po. : 16 ac. 3 ro. 24 po. : : £22 3s. 7|d. : 3

Ans. $66.8

£14 68. 11^ : $27.92^ : : 19 yds. 2 qrs. 3 nls.

Ans. 7 yds. 3 qrs. 2 nls.

2 days : 3 years : : $1.10 : Ans. £124 6s. 6|d.

6 weeks : 68 years : : £4 15s. 4^ :

Ans. £2810 7s. 8d.

2 oz. 3 dwt. 21 grs : 4 oz. 17 dwt. 18 grs, : : £l 2s. 9^d.

Ans. $11.09

180. From the preceding illustrations and principles, we
deduce the following general

KUIjB. I. Write for the third term that number which
is of the same name as the required fourth term.

II. Of the other two numbers, write the larger for the
second term, and the smaller for the first, when the answer
should exceed the third term ; but write the less for the
second term, and the greater for the first, when the answer
should be less than the third term.
III. Multiply the second and third terms together, and

divide their product by the first.

Note.— To shorten the work factors common to the first and second

terms, or to the first and third terms, may be cancelled.^

Exercises for tlie Slate.

1. If I get 60 yards of cloth for $486.66f , how many yards

will I get for £40 ? Ans. 24 yards.

2. If 36 men earn $192 in a week, what will 72 men earn

in the same time ? Ans. S384
3. If a railway train can run 525 miles in 15 hours, how

far would it run in 7 hours ? Ans. 245 njiles.

4. it a grass held maintain 34 cows for 6 months, how long

will it maintain 51 cows ? Ans. 4 months.

I

17
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5. If 1
7 c'wt. loner weight be bought for £l4, how m-invmav tH^bought for $1 16.80 V ^

Ans 29'cw7l6Z
will bpTl.P 3j L^i

weighing 1.54 oz. costs $2258.14, whatwill be the weight of a nugget which costs £ 290 ?

a T u Lx o. « -^ns. 96 oz. 5 dwt.

price of utl. f "'" "' ™S" "' ^'' "^- -I"'-" tht

11 A * 1 t Alls. $195.16

i»/httf^5";r.tT ^'-S-«^-''^i for84™,es how much

.«!,o raJet^
^"^- «"' ^^ "=• ^J- -^at wiutyU.eosV:; the

I ^ A I« -1 X , ,
Alls. $27.38

1 3. A snail travels at the rate of 1 6 no. 2 yds. 2 ft 9 in in
3 ,.„^ ow <.r ,vi„ ,.e ,,.ve gone in ^y^^^ ^^i'^

II "^A I. 1
A"^- ^ ^u**- 24 po. 2 yds. 2 ft14. A school-room containing 120 pupils is 92 vds 2 ft ;,,'

"i5' '7f ^rr^ii^V 'r.T^^
p"p'^ ^ ^- '^ ft- '^^in

cost ?

'
""* ^'^ ^^'^ ^^•-^^' '^^'^^ ^i" 8i barrels

lO^^f'onf/^^
*^"' of coal cost $13.33, reqiiired'^l.eprice^ol

17 Vr.. .
Ans. £19 3s. 5id.

1 7. A pei^on sayes each week as much money as buvs aquare pole of ground, in what time will he be aWe to p^^^^^^^^a farm c^ontaining 21 ac. 7 po. ? Ans. 64 yrs^sStS"
cost ?

^ '^''- ^^'^ ^^'- ''^^•' ^^'^^ ^^^11 12 yds. 2 qi^.

6 mm. 30 sec, how lorg would he take to p-o, if' he were 2mdes 6 fur. 26 po. 1 yd. irom it ? Ans. 1 f1 1 Win. moo^0. If a man mow 6 ao. 2 ro. 36 po. of barley in 5 davs 8

What w,n 20 cwt. 3 qrs. 20 lb. cost ? Ans. £36 7s. 2d
17.:; f """"'•,fl'-f»'sanetprofitof£23 1 7s. 2id. from 2 ac

,.:?-J .':''I™"'V''°"''' '•« r^^'«ive at the sameVate Tom 38o.->

!*

M

Ans. *2H7.28
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23. If 8^ bushels of corn cost $4.20, what will be the cost

of 13^ bushels at the same rate V Ans. $6.48

24. If 1^ yds. of cotton cloth cost $0.1 0^^, how many yds.

can be bought for $100V Ans. 16f yds.

25. If 15| bu. of clover seed cost $156^, what will 9 bu.

2 pk. 2f qt. cost V Ans. $95. 75

26. If 1^ of a barrel of apples cost S^^j, how many can be

bought for $^^ ? Ans. | of a barrel.

27. A butcher selling meat sells 1 4 \^ oz. lor a pound ; how
much does he cheat a customer who buys of him to the amount
of$30? Ans. $2.46g%

28. If I pay $6 for the loan of$100 for 1 year, what should

I pay for $493 V Ans. $29.58

29. If I borrow $2000, and keep It 1 year 4 mo., how long

should I lend $240 as an equivalent for the favour?
Ans. 11 yr. l|^mo.

30. If a off of 4 ac. cost \ of i\ of $140, what is the cost of

II acres? Ans. $36f
31. If I pay $4| to a person for buying $100 worth of

goods for me, what should I pay for buying $189.75 worth ?

Ans. $7.82f nearly.

32. If a merchant makes a reduction of 1 penny in each

shillings' worth of goods sold, how much is that in £l00?
Ans. £8 6s. 8d.

33. An insolvent debtor fails for $2000, of which he is able

to pay only $860, how much is that in each dollar, and how
much will a person receive whose claim is $900 ?

Ans. $0.43 and $387

34. If £100 gain £3 in O'le year, what will £256 10s. 6d.

gain in the same time? Ans. £7 13s. lid. nearly.

""

35. Find the interest of £ 1 26 for one year at £5 per cent.

Ans. £6 6s.

KoTE.—In this exercise there are apparently only two terms. £5
per cent, however, just means £b for j£100. The above may there-

fore be written thus :

—

If£100 gain £5 in one year, how much will £l26 gain in

the same time ?

36. 7ind the iiiicrcstof £126 14s. 6d. for 1 yeai at 8|

per cent.
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OrERATION.
£126 14 6 at 81

H
42 4 10

1013 16

Analysis.—Here, and in
all similar cases, the first term
being 100, we make no formal
statement but merely multiply
the second term by the third
and divide by 100 as in 50.

£10,56 10
20

11,20

12

2,50

2

1,00

£10 lis. 2^d.,An8.
oil,

£ £ 8. D. £
AsW:126 14 6::81

12
^

£126 14 6 — 12=
£10 11 2^ *as before.

Here the third term is con
tamed exactly 12 times in 100,
we therefore cancel it. Divid-
ing the second terra by 1 2 wo
obtain the inswer.

37. Find the interest of$186 for 1 year at 8 per cent.
OPERATION.

As ,1^^:186::^
1 .08 .08

S14.88 Ans.

Analysis.— Here, dividing the
first and third terms by 100 we have
the quotients 1 and .08. We therefore
nuiltiply the second term by .08, and
obtain the required interest. In a sim-
ilar manner we may find the interest

• tor one year at any given per cent.
Write out and solve the following exercises—

cent
*

Find the interest of £l86 10s. for 1 year at 6^ per
oq Ax Ki . , . ,

Ans. £11 13s. Ud
for 1 vP^ ?^ ^"^

'
^^^^ "^ *^^ '''*®''®'* «^ ^196 16s.8d.

4ft ir\ixu • . « Ans. £10 Is. 9Ad.
40. Findtheinterestof$196.78for8^percent.forl yelr.

41 wi * • xu • . n
Ans. $16.72^ nearly.-^ ., xi... !.=. ;,xie interest for 12 montho of $1836 at 6 percent ?

Ans. $110.16
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42. What Is llie interest of $1 234.87^ for 1 year at 7| per
cent ? Afts. $87.98^

43. Borrowed ^500.10 for 3 moAtha, at 7 per t*ent; whal
will be the interest V Aas. $8.75^

44. Gave a »ote for $88.96 due in 2^ years, at 6^ per cent ?

what will be the interest ? Abs. $;1 3.9&
4iy. Bon'owed S988.G5 for 2 years and 9 monthsTat 6 per

cent; what will be the interest? Ans. $163.1272&

Note.— Let the pupil apply the Unitary Method to 8ue& ©f th*
yrecedin^ q,uesti©iiB as ean be readily solved t5iere!>y.

COMPOUND PROPORTIO]^.

I«l. Coniponnd PropMrtioA ia an equality bctwcea
a componnd ratio imd a simple owe.

Thu^ 6:3>. ,

Into 4:2;--^--*
extremes. meane.

Thatia 6 X 4 : 3X 2 : : 12X 3 ; for 6 X 4X3— 12 X 3X2

NoTK.—Compound proportion is chiefly appH«d to the sohition of
questions which would reejuire t^oo or m&ye statements m siaiplc pro-
portioa.

ExAMFT^E I.—Tf 8 men can reap 32 acres in 6 days, how
many acres can 12 men reap in 15 days ?

ANALT8IS.—In this ex-STATEMEx^T.
As 8 men : 12 men

6 days : 15 days
32 ac.

ainiple it is supposed that 8
men can reap 32 aeres in 6

days ; this being the case,

it is asked or demanded how many acres 1 2 men ean reap in

15 days. The question may therefore be diyided into two
parts, supposili&n and demand.

In order to state the q^iiestion in the form of a proportion,

we take from the supposition that quantity, 32 aeres, which is

of the same kind as the answer required, and place it for the

third term. Then, taking the next number, 8 men, in the sup-

position, and 12 men, the corresponding number in the de-
mand, and conaiderino" thesR with referennft to thp. t.liird term

ofdy, as in simple proportion, we find the answer is to exceed

lii it
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»li« third t^m and therefore place 12 men iw the second tern«na 8 tor the first. Again, comparing the remaiuinc (iuantity,
« days, in the supposition with the coiTespoodi«ff quantity,
15 days, in the demand with reference to tlie thi^ term, 82
acres, wc obsei-ve that if the ti»e be increa^^ed the «iHiiber of
acres will aiso be increased ; we tbe^^etbre xAme 15 day's in the

stated
*^™ **'* *^ ^ '^*^'' ™*^ ^'"^ '^'^ *^** ^i"*^^^^' '^

Analysis.—Since tlic product of

32 the antcoedents has tlie sanie ratio to
the product of tlic coH9e(|uents, as 32
Iras to the answer, we multiply' 8 py
€ and 12 by 15 to form a sii-nfe
ratio. The remainder of the work
is the saawj as siuaple {jroportioa.

OPERATION^
: 12)
: 15|*"

48 :180
32

3G0
540

acres.

48)57G0(120Ans.
48 ••

9€

96

Example 2.—If 12 horses can plough 11 acres in 5 days,
faow many horses can plough 33 acres in 18 days ?
Dividing the question into supposition and demand we have

1 2 horS«»S "^ 5P A« 11 a>»i.ao . 9Q »^-«™ -k1 2 horses

1 1 acres

5 days
?

33 acres

18 days

As 11 acres: 33 acres) ,„,
18 days : 5 days |" 12 horses.

198 :165

165 X 12

198
= 10 horses.

Stating and working as in the former example we obtain 10
horses for the answer.

Here 1 1 is a common factor
of the first and second terms,
we therefore cancel it. Again,

^ 3 being a common factor of 3

-T7T ,^ , «
and 13, we divide each (Sand

X 2=10 as before. 18) by it, and set down the

BY CANCELLATION.
? 1

A.- ;; : ^3

1

^ ;» 5 1

x^

C !l
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El ill

! 'i

ciuoticnts 1 and G. For similar reasons wc omit (> and write 2
instead of 12. Wc then multii)ly 5 and 2 together and find

the answer a^ before.

From these examples and illustrations we have the following

RULE. I. Take from the supposition that number which
IB of the same kind as the anawcr required, and place it for
the third term.
II. Take the remaininp: numbers in pairs, one from the

supposition and a corresponding one from the demand, and
arrange them as in Simple Proportion.
III. Finally, multiply together all the second and third

terms, divide the resu't by the product of the first terms,
and the quotient will be the fourth term or answer.

Note. -Wlicn the first term has factors which are common to the
second or third terms, cancel thefactors which are common^ then divkie
he product of those remaining in the second and third terms by thejrro-

uct ofthoit remainintj in thejirst, and the quotient will be the ansiotr.

Exerclsc^N for the Slate.
1 If 18 masons can build a wall 1 20 feet long in 3 days,

in wlialJ time will 24 men build a wall 480 feet long ?

Ans. D days.

2. If the wages for 8 men for 1 2 days be S64, what will be
the wages of 10 men for 6 days V Ans: $40

3. If $ 1 00 gain $4 of interest in 1 2 months, how much will

$60 gain in 15 months ? Ans. S3
4. If £100 gain £5 of interest in 10 months, how much

would £250 gain in 8 months V Ans. £lO
5. The wages of 8 men for 4 days are $19.50, what will be

the wages of 1 2 men lor 2 days ? Ans. $14.62|^

6. If 12 reapers cut 71 ac. 2 ro. 8 po. in 6 days, how many
acres will 8 reapers cut in 10 days ? Ans. 79 ac. 2 ro.

7. If 16 horses in 9 days plough 110 acres, how many acres

will 27 hoi-ses plough in 6 days. Ans. 123 ac. 3 ro.

8. U 208 families consume 6 cwt. of tea in 42 weeks, how
much will 63 families consume in a year. Ans. 2 ;|cwt.

9. If 18 men plant 29 ac. 2 ro. 26f po. of potatoes with
the spade in 15 days, how many men would plant 17 ac. 3

ro. 8 po. in 6 days. Ans. 27 men.
10. If 69 yards of cloth 3 qrs. wide, make 24 pairs of trou-

sers, how many pairs will 301 yds. 3 qrs. 2 nls., which is 1 yard
wide, make ? Ans. 140 pairs.

11. Ifa man walk 1 70 miles in 6 days, waMcing 15 hours a

daVi how iiianv miles will he walk in 5 davs» walkino* 1 2 liniir«

a-day ?y Ans. 113 miles 2 fur. 26 po. 3| yds.
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i"" 1 2 lioui'S

10 houT^ a-day, f,ow many reaners will it take to cu 40 acresin 4 day« working 12 hours a-Jay ? Ans. 80 reaped
13. If IG men cam $G2.40 in 18 days, how many men will

It take to earn S140.40 in 24 days ? ^ ' ' ' TiT; mT^

mml; will iV
'!""'^' ""^ ^ ^T?"' 'P*""^^ ^200 in 9 months, howmuch will 18 persons spend in 12 months ? Ans. $600

15. If 15 men working 12 hours a-day, can hoe GO acres in20 dayr how long will it take 30 hoys working 10 Lurra-da>to hoe 96 acres, G men being equal to 10 boys'? Anr32 dayi'

ooV * • l^^ "^f" ^^" "^'''^^ ^" embankment 100 yards lonff20 feet wide, and 4 feet high in 4 days, working 1 2 houi^ a 3 fhow many men must be employed to make fn embaTikment

.^ T/. .«, ,
Ans. iff;il5.r>0.

«oq« «Qi M ^^i"^'
""^ ^^^^'^' ^^^"^^ is 18 in. wide, cost

Stv otT?''
"^" '''" ^''"^' of yard-wide cloth of the'sa^lLquality cost ^

^^^^ *;i 329.04.

]J AfCl .V "^^"l
'''''" "'""^^ ^ ^''^"''^1 wl»ch is to be a mileong, 40 feet broad, and 12 feet deep, in 20 days work nrs

oZ lotLZ''\''''^'t1
"'^"^^^' '' ^'-^ wicle\:'nr;G'dfep'

could 300 men make m 45 days, working 10 hours a day V

on ri ^ ,
^"^- 2 miles 35 no.

mil 1. •
^ «T",

''"^'^."^^ *^ ^"^^'^ ^ ^«^d. Which was to be a

tly iT^ff" Ho^^'^''
^"' ""^''^ three-fourths of it was done

•)i T^ K I, ' . Ans. 100 men.
^1. It 5 horses require as much oats as 8 ponies, and 120

kenttrIlV.' T''' '?^ ''
'^T'

''^^ ^^"^ "^^>^ ^5 'horses bekept lor 1,165 when oats are selling at $0.55 per bushel ?

of S75ol'f' ^n ^'' ^^ ' ^^^-' -^-* -11 b^t"he1nte'Sot :t^7o01o^5years?
Ans $225

$5f5 for'sS'" ^' ^° ' ^'''' "^'* '"" ^' 1^^ ^".^""^' ^^

94 WK 4. MiV .1 .
Ans. $100.62i

willtain £1^0 To
^' *^ '"*"r''

^^ ^'2' ^^^ ^ >'«'''^' 'f ^1^^wiiigain £10 10s. in 1 year ? An« £.^5

in 7:.J^
^lOOsani £y lOs. in 1 year, what will £375 gainm ,i years an.i 8 months ? Ans. £48 2s.*'6d

I
8

n

w\
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26. If $1 00 gain $4.50 in 1 year, what $426.t)6| gain from

June 15th, 1865, to Sept. 18th, 1865 ? Ans. $^.99

27. If £ 100 gain £4 in 365 days, what will be the gain on
£690 10s. 6d. for 85 (lays?

'

Ans. £6 8s. 7^d.

28. Find the interest of $2737.50 for 56 days at 3^ per

cent. Ans. $14.70

Note.—The pupil may suppose that "^he full number of terms are

not given in this exercise: but it will be readily seen tliat 3i percent

is in reality $3^ for the loan or interest of $100 for one year or 366
days. The above question may be written thus :

—

If$10r gain $3^ in 365 days, how much will $2737.50 gain

in 56 days '?

Note.—The terms /?er cent^ interest^ (fc, have not been explained

in the preceding pages: but as the illustrations of percentage in gen-
eral depend on proportion, the pupil should, at this stage, be made
acquainted with the principles involved. This will enable him to

solve almost every question relating to per centage without consider-

ing them under any special rule.

29. Fjnd the interest of£812 6s. 8d. for 7 years 3 months

at 5 per cent Ans. £294 9s. 5d.

30. Lent $2400 for 4 months, and received $24.60 for

interest ; what was the rate per cent ? Ans. 3.07|-

31. Find the interest of $331 1.50 for 292 days at 2^ per

cent. Ans. $66.23

32. What is the interest of £660 for 8 months at 4| per

cent? Ans. £l9 16s.

33. The value ofa share in a railway is $300, and the half

yearly dividend is $16.80 ; required the rate per cent ?

Ans. 11^ p. c.

34. Bought $6000 worth of goods, and at the end of 70

days sold them for $6200, what was the gain per cent ?

Ans. 1 7^8,^ p. c.

35. A person having borrowed a certain sum of money at

6 per cent, at the end of 3 months paid $15, the amount of

interest then due ; how much did he borrow ? Ans. $1200
36. A person having mortgaged his property, pays $40 of

interest every three months ; ibr what amount was the mort-

gage drawn, interest being charged at 6 per cent ?

Ans. $2666.661

37. Dec. 18th, 1865—1 borrowed $6866.46. with which I

purchased flour at $6.66 a barrel. March 17th, 1866—1 sold

the flour for S7.37^ a barrel, cash. How much did I gain by
the transaction, interest being reckoned at 6 per cent V

Ans. $636.71^
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gain from
Ans. $^.99
he gain on
6 8s. 7^(1.

at 3^ per

ns. $14.70

)f terms are

; 3i percent
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tage in gen-
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« 3 months
94 9s. 5d.

$24.60 for

Ans. 3.07*

3 at 2;^ per

ins. SGG.23
1 at 4.* per

i.
£19' 16s.

id the half
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is. 11|^ p. c.

end of 70

nt?
.17^\p.c.
if money at

amoimt of

Ans. $1200
lays $40 of

s the mort-

$2666.661
th which I

S66—I sold

d I gain by
•ent V

s. $636.71 i

PERCENTAGE.

r.2 \ , • . ; " ,^ *^"^ ^^'"^^^^^ fr«"^ *^e Latin words
per centum, and signifies hi/ the humlred, or hundredths, that is,
a certain number of parts of each one hundred parts, of what-
ever fl|nomination. Thus, by 4 per cent., is meant $4 ofevery $100, 4 bushels for every 100 bushels, &c. Therefore
4 per cent equals 4 hundredths = .04 = ^^ = JL = jl'
8 per cent equals .08 = ^f^= ^^.

^"° ^ '^'

}^?u ^f
*'«••'«"*««« is such a part of a number as indi-

cated by the per cent.

184. The Base of percentage is the number on which
the percentage is computed.
183. Since per cent, is any number of hundredths, it is

usually expressed in the form of a decimal; but it may be
expressed either as a decimal or a comfno?i fraction as in the
following table.

*^

NoTE.—In business, per cent is usually indicated by the sign %.

TABLE.

Decimals. Common fraction.

per cent. .01 *=

per cent. = .02 =
per cent. = 04 =
per cent. = .05 =
per cent. = .06 =

7 per cent. = .07 =
10 per cent. = .1 =
12^ per cent. = .125 =

Exercises for tlie Slate.
1. Express decimally 3 per cent. ; 4 per cent. ; 6 per cent.

9 percent.; 11 per cent; 15 per cent.; 20 per cent.: 25 pep
cent.; 130 per cent.; 375 per cent.

2. Express decimally 5| per cent. ; 6^ per cent. ; 7i per
cert; 9^ per cent.; 13^ per cent; 164 per cent; 111 per
cent

;
334 per cent : 62Anpr cent '

at

3. Express decimally and as a vulgar fraction 1 i per cent
2} per cent 254 per cent

1

2

4

5

6

Too

Tfir

TOTJ-

Lowest terms.

i



I

ih

!

tj

i;

136 rEliCENTAGi:.

4. Express decimally | per cent. ; -^ per cent.
; | per cent.

5. Express in the form ofcommon fractions, in their lowest

terms, G per cent. ; 5 per cent. ; 33-^ per cent. ; 31;^ per cent.

;

113 i)er cent. ; 18| per cent.

CASE I.

180. To find the percentage of any number.

Examplp:.—A man having 125 bushels of wheat, sold 25

per cent, of the quantity, how nuich did he sell ?

OPERATION.
3 25
.25

625
250

Analysis.—Since 25 per cent, is ~\^^

=.25, he sold .25 X 125 bus., or 125 bush.

X-25=31|bhshels. Or, 25 percent, is

-^2^6_^ 1^ j^nd ^ of 1 25= 3
1
1. Hence the

lollowinsr

—

Ans. $947
$106.08

$4.1 Ij^

132.7725 bus.

26.95 miles.

31.25 =31:[

RULF. Multiply the given number or quantity; by the
rate per cent., expressed decimally, aiid point off as in deci-
nala. Or,

Take such a part of the given number as the number ex-
pressing the rate is part of 100.

Exercises.

1. What is 5 per cent, of $18940 ?

2. What is 8| per cent, of $1 248 ?

3. What is 7| per cent, of $56.75 ?

4. What is 6 f per cent, of 1 9 6 7 bus. ?

5. What is 9| per cent, of 275 miles ?

6. What is 25 per cent, of | ?

25 per cent. =-^^^jj=z^, and | X i=^ Ans.

7. What is | per cent, of $2526.40 ? Ans. $6.31G.

8. What is I per cent, of $7.'-^000 ? $250.00

9. A farmer having 1500 sheep, sold 25 per cent, of them

;

how many did he sell ? Ans. 375 sheep.

10. A merchant imported 1500 boxes of oranges, and 12^

per cent, of them decayed ; how many boxes did he lose,

and how many had he left ? Ans. 187.5 lost.

1312.5 saved.

CASE II.

187. To find what per cent, one number is of another.

Example.—A man having purchased a horse for $170,

Bold him for $1 7 less ; what per cent, of his money did he lose ?
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iat, sold 25

cnt. is ^^^^
• 125 bush.

)or cent, is

Hence the

tity; by the
asindeci-

Lumber ex-

Ans. $947
$106.08

S4.11j^
2.7725 bus.

26.95 miles.

L=^Ans.
ns. $6.31G.

$250.00

nt. of them

;

. 375 sheep,

^es, and 12^
lid he lose,

87.5 lost.

512.5 saved.

notlier.

\Q for $170,

did he lose ?

17

1%=

OPKRATIOX.
170 = .10 ==10 per cent.

OR,

= 10 per cent.-iV
= .10

Analysis.—We mul-
tiply the base by the rate
per cent, to obtain the
percentage (188) ; con-

- , ,
versely, we divide the per

centage by the base to obtain the rate. Or, since $1 70 is 100
per cent, of his money, $1 7 is ^iX, equal to ^^ of 100 per cent.,
which IS 10 per cent. Hence the following—

«,SSo^*„,MiT^^!a,*^^'.P®^ centage by the base, and thequotient will be the rate per cent., expressed decimally. Or,

h^£^ ^^°^ * ^^"^^ °^ ^^^ *^ *^® P®^ centage is part of the

£xerci§es for the Slate.
What per cent, of $9876 is $2469 ? Ans. 25
What per cent, of$7656 is $957 ? Ans. 12^
What per eent. of4 tons 1 6 cwt. is 3 tons. 1 2 cwt ? "

,_,, ^
Ans. 75 per cent.W hat per cent, of 6 bushels 1 peck is 4 bushels 2 pecks

^ q"''^^^^ '^

, Ans. 75 per cent.
.'). A man having 900 acres of land, sold ^ of it at one

time, and ^ of the remainder at another time ; what per cent.
remained unsold '? Ans. 33^ per cent.

casp: hi.

To find a number ivhen a certain per cent, oj it

1.

2.

3.

4.

188.
is (liven.

Example.—A man sold 31 j bushels ofwheat, beino- 25 per
cent, of all he had ; how much had he at first V

°

OPERATION.
31.25 bushels H- -25 = 125

OR,
3 1 J^ 1 9 fi

--J^ X ioo = i':''xioo =
25 100

Analysis.—We are
here required to find the
base, of which 314^bush-

j 25
<?ls i? the percentage.

—

Now, percentage equals

base multiplied by the
rate per cent.

; conversely, base equals percentage divided
by the rate per cent. Or, 31^ bushels is 25 per cent, of all
he had; ^^ of 31| bushels, or jf^ equals 1 per cent, of all
he had, and 100 times ^ff equals 100 per cent, of all he had.
Hence the following

—

r.v?HJ!?:^3^^^? **^® percentage by the rate per cent., ex-pressed deCimallV. anH t,h(» n^^r.t^an^^ «.ill K^^U^ V„^J ,

number requiredroi",'" " ~ " " " "" "" '-''^°^' "^

raTe per^ce™^ ""*®^ ^^^ *® *^° percentage is times the
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Excrcuscs tor the Slale.

24 18 8 per cent, ot" what number ? Ans. 300

2. 42 is 7 per cent, of what number ? GOO

8. 39^ is 5 per cent, of what number ? 790

4. A man, owning 30 per cent, of a shoe factory, sells 33|

per cent, of his share lor iillll.275, what is the value of the

whole factory ? Ans. 1 1 11 2. 75

i a

V :l

%\

Hi



Ans. 300

GOO

790

-, Bells 33^
hie of the

11112.75

APPENDIX I.

KEY TO TPIE SELF-TESTING EXERCISES.

ADDITION.
All the exercises jiriven in this Rule as self-testing are

formed as shown in section 3,

To test the sum of any number of rows or lines we may
use any of the three following methods.

1st. As the first line of each exercise is a multiple of 9,
the sum of any number of lines must also be a nmltiple of 9

;
therefore casting the 9's out of the sum, if the work is correct,
there will be no excess.

If there be an error in any of the lines it may also be de-
tected by casting out the 9's in the same manner.

2nd. If the exercise is composed of 5 rows, the sum of all
the rows will be 12 times the first line. If composed of 6
rows it will be 20 times the first line, and so on as may be
seen in the following examples.

(1)
1467 First line = 1 times
1467 Second " =1
2na4 Tlilrd " = 2
4401 Fourth " =3
7335 Fifth " = 3

a

<(

((

It

1st line.

17604 Sum =12 times 1st line.

(2)
1467 First line = 1
1467 Second " =1
2934 Third " = 2
4401 Fourth " = 3
7335 Fifth " =5

11736 Sixth " = 8

29340 Sum = 20 times 1st line.

3rd. The sum of a required number of lines added to the
first Ime will be equal to the line that is Hoo more than the
required number of lines. Thus let 6 be the required num-
ber of lines. The sum of six lines added to the first line will
be equal tojhe eighth line. Let 11 be the required number
ofhnes. The sum of eleven lines added to the first line will
give the 13th line.
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Example.—Find the sura of 162 extended to 8 rows, and
test the result by the tenth line.

OPERATION.

Isc line 162

2nd " 162

3rd " 324
4th " 486
5th '• 810
6th " 1296
7th " 2106
8th " 3402

8748 ,— sum of eight lines

162 fii-st line.9th " 5508

Tenth line 8910 8910 = line that is two more than

the required number of lines, i. e., (8 -f- 2) 10th line.

Note.—As soon as the pupil fully understands the principles of

addition he should be required to test iiis work as above, and thus

facilitate his progress.

SUBTRACTION.

The exercises under this rule are to be worked by the

pupil as shown in the following example.

18717 minuend.
12478 subtrahend.

6239 diflference.

6239 difference betwen 2d and 3d line.

Analysis.—We
first take the sub-

trahend from the

minuend, then this

difference from the

subtrahend. If the

two last lines are alike, the work is correct.

MULTIPLICATION.

Section 1.—The test of the exercises in this section may
be seen from the construction of each.

Section 2.—In the exercises in this section the teacher

will1 observe that every line in the working, and every pro-

line or product he can ascertain if it is correct.

A...
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Sections 3,. 4 and 5.—The manner of testing the exercises
in these sections may be readily seen from their construction.

DIVISION.

fcjKCTiON 1.—Each dividend is a multiple ol its divisor,
consequently, if worked correctly there will be no remainders.

Sections 4 and 6.—In the exercises under these sections
euch dividend is a multiple of nine, also each divisor, and
the remainders, if any, are divisible by 9, and each dividend
is divisible by all t'le divisors given with remainders as above#

ADDITION OF DECIMALS.
Increase each figure of the second line by unity, and pre-

fix tlie fii-st figure of the exercise. The effect of 9 occurring
in the second line should be particularly noted.

Note.—The second line may be varied at pleasure.

SUBTRACTION OF DECIMALS.
Same as Simple Subtraction.

MULTIPLICATION OF DECIMALS.

Same as Section 3 of Simple Multiplication.

DIVISION OF DECIMALS.

^
The quotients are without remainders, and each is a mul-

tiple of 9.

COMPOUND ADDITION.

Test exactly the same as in addition of decimals, with
the exception that unity must be added, not to each figure,
but to each denomination excepting farthings.

COMPOUND SUBTRACTION.

Section 2.—May be seen in example worked.
x.hc exercibes under Division, iuid Practice are sufficiently

explicit.
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APPENDIX II.

Tablk I.

EQUIVALENT OF CANADA CURRENCY
PENCE STERLING.

IN

1 ^.493150684
.986301 3Gy»

1.47945205
1.9726027.5

2.46575342
2.958904 10
3.452054 7»

^ 1

3.9452054 7

P9I4.4S83561S

For any number ©f Ckkts frdm 1 to 9, point a? m the Taore.
" "V " 10 to 90 move the point 1 plaee t»

the right.

4

=S8

Tor Dollars $1 t® SO
" " $10 to $90

" $100 to $90^
'' $1000 to $9000

u
u
n

((

rasve thepoint2 r'aces totbe right

u

4
5

$10,000 to $90,000
" $100,000 to $900,000
"$1,000,000 to $9,000,000

u
u
u
tt. &

T
8

a
u

a

g^" Ih working exercises, if tii« figares ta the riglkt of the poin*

sange from

—

.13 to .38 reckon tkeBa id

.39 to .63
" id

.84 to .88 " |d

.89 to .99
" Id

Examples.—Convert the following amounts, Canada enr-

yency, to pounds, shillings and pence, stg :—(1) $0.08 ; (2)

miO; (3)$10; (4) $100; (5) $1,000-, (6) $10,000; (7)

$1,000,000.10; (8)$225.55

(1) 8cts=4d (2) 10ets=5d

(3) $10=12)493.15 (4) $100=12)4931.59

9 ft\l 1 11

£2. Is Hd

2,0)41,0. lU

£20. 10s n^d

m

in



Al»t*i':KOiJC. ii$

;y i^

m $1,0 '0=12)49315.

\ 2,0(410,9. 7

£205. 9s 7(i

(G) $10,000=1 2)4931 50.C«

2,0)4109,5. 103

£2054 158 lO^i.

(7) $l,06O,(S00.'0O

.10

49815068.44
4.93

U,QOQ,OOQ.IO 12)49315073.37

lie.

plaee it

the right
u

U
U
U

the point

ada enr-
i.08

; (2)

00; (7)

2,0)410958,9. 5A

£2054 79. 9s 5 {4

<8) $200. S8€3. Oa

f 20. = 980. 8<^

= 246. 57

.50 = 24. 65

M5 == 2. 4C

5.

f.i25.55 12^11123. 9»

2,0,i92,6. 11

lU

3s n^d
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Table II.

EQUIVALENT OF POUNDS, SHILLINGS & PENCE
STG., IN CANADA CUKllENCY.

1
3

4
5

7
8
V

S4.8()666666
9.73333333

14.59991)999

19.46G(;()6G(;

24.33333333
29.19999999
34.0(;()66()6()

38.93333333
43.79999999

1
2
9

«
7
H
O
10
11
13

14
15
lO
17
IN
lO

$.243
.486

.729

.97.S

].21()

1.459

1.7031

1.94g|

2.189

2.433

2.6 76

2.919

3.163

3.406

3.649

3.893

4.136

4.379

4.623

€l.

1

s
4
5
O
7
H
O
10
11

i;

1

2

$.02

.04

.06

.0«

.10

.12

.14

.16

.18

.20

.22

.005

.010

.015

Note—for shillings, pence and farthings, point as in the table
" POUNDS from c£l to ^*J " "

i;i0to.£90 move the po'nt
.£100 to £000
£1000 to £"9000

£10,000 to £90,000
£100,000 to £900,(X)0

£1,000,000 to £9,000,000

u

1 place to right
2 places
3

4 •'

5
6

It

If the mills reach G or over reckon them as 1 cent.

Examples.—Convert the following amounts, sterling
money, to Canadian currency ;

—

(1) £l=!ii4.87

(2) £100=$48G.67
(3) £1000=$486fi.67

(4) £10,000=$4866G.67
(5) £lOO,000=r.S48,J666.67

:6) £1,000,000=$4,86G,G66.67

(7) £4 10s O^d
£4 = $19,466
10s = 2.433
9(1 = .18
2f= .01

$22.09
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& PENCE APPENDIX III.

I tabic

ace to right
ices
11

, sterling

i

466
433
18

Dl

09

THE METllIC SYSTEM.

The metric system of weights and measares has been usedm France to the exchision of all others since 1840. It is
now also in use in many other countries of Europe as well
as in several countries of South America. It has been
legalized in Great Britain, the Dominion of Canada, and in
the United States, though not enforced or as yet generally
adopted. Being a decimal system all ctdculations are by it
rendered extremely simple, which has brought it into general
use amongst tiie scientific men of all countries. The f)resent
generation of sclioolboys will probably witness its adoption
lor commercial purposes in juost of the civilized countries of
the world.

A length equal to the one ten millionth part of a quad-
rant, or the distance from the North Pole to the Ecjuator,
was taken as the measure of the unit of length and as the
l>ase of the system. This length is called a metre (mee-ter)
and IS equal to 39.37 English inches nearly.
Upon the metre are based the following primary units.

1. Tlic Gramme (gram) The unit of weight.
2. The Litre (iee-ter) The unit of capacity.
3. The Are (ar) l^ie unit of surface.
4. The Stere (steer) The unit of solidity.

From these primary units the higher and lower order of
units are derived decimally. The names of the higher order
of units are formed by prefixing to the name of the primary
unit, Greek numerals :—deca (dec'-a) 10, hecto (hec'-to)
100, kilo (ki-lo) 1000, myria (myr'-ia) 10 000. For ex-
ample,

—

A decametre (dec'a-meter) r= 10 metres.
A hectolitre (hec'to-leeter= 100 litres.

A kilogramme (kiPo-gram)= 1000 grammes.
A myrianietre (mvria-meter) zn 10000 metres.

The names of the lower orders of units are formed by
prefixing to the name of the primary unit Latin numerals :

—



14G Arrv.KT>ix-

<l(»('i (<les^!) lOtli paH,ocnti (sen-te) lOOth pai'tjttiiUi (lull'-le)

1 000th part. For example,

A decimetre (desi-mcfer) =*! nieti'e.

A centilitre (vent'e leeter) zzz-Ol litre.

A miHigramii;c(mil'-le-gnuii) rz:-<>Oi gramme.

MEASURE OF WEIGHT.

Tho Gramme wliieli if the vinitof weij^ht is equal to 15.432

English grains It is the weight of a cubic centimetre {senti-

ine-ter) of distilled water, that i:^, a quantity of water wliicli

Gils the cube of tlie hundredth part of a metre.

TABLE.

10 milligrainmee r=: 1 centigramme.
10 centiiirammes^r 1 docigramme.
lOjdecigrainmee rr 1 Oramme.
10 (lecagianimes =r 1 he<.'togramnie.

10 hectogramines nr 1 kil(^ramme.
10 kilogramujes :i=: 1 nryrijvgrainnHi.

The kilogramme is considered the unit in weigliin<r heavy
articles. It is of course ecpial to l.'*432 grains or 2 2045-|-

Ibs. avoirdupois, there being 7<X^(i grains in a lb- avoirdu[)ois-

c

n

f>

EXERCISES.

1. Express eaeh of the following quantities in gi^ammes ;

(I) 7.4 decagrammes, (2) 1)84 centigranjmos, (3) 386 deci-

grammes ? Ans. (1) 74, (2) 9.84, (3) 38.5 grammes.
2. How many kilogrammes are containe(i in each of the,

following quantities; (1) 7.4 hectogrammes, (2) 9342

grammes, (3) 14 invriagrammes ?

Ans.' (1) 74, (2) 9.342, (3) 140 kilogrammes.

8. How many centigi-ammes are contained in 4387 kilo

grammee ? Ans. 438700000 centigrams.

4. How many kilogrammes are contained in 4.70432

milligrams? Ans. .000004 7G432 kilog.

5. Reduce 25 grammes to (1) centigrammes, (2) deca-

grammes, (3) hectogrammes ?

Ans. (1) .25, (2) 250, (3) 2500,

6. What is the value in English weight of (1) 1 deci-

gi'arame, (2) 1 ceiitigrauime, (3) 1 milligramme V

n

n

ti

d

h

r
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(mll'-lt;)

5 15.432

^i {st'ijti-

Am. (I) 1-5432, (2) .15452, (3) .015432 jrrainu.

7. Find the vjiluo in Enjrlish weitrht of (H 3 deca-

grammes, (2) 5 hectoj]jramnu'H, (.*}) 4 kilogrammes V

Ans. (1) 46290, (2) 7li), (.3) 61728 grains.

6. How many lbs. avoirdupois in 20 kilogrammes ?

Ans. 44.08 bs. avoir.

MEASURE OF CAPACITY.

Tlie Litre h tlic primary unit in meaanring liqnids as milk,

and dry articles as grain, salt, &c. It is tTio volume of i\

cubic decimetre, that is the cube of the tenth part cf a

metre, and contains .22009 imperial gallon or »' arly 1^ pints.

g lieavy

204 5^f-
irdupois.

•ammcs

;

id <leci-

raumies.

1 of the

I) 9342

ramm«s.
87 kilo

tigrams.

4.76432
S2 kilog-

I) deca-

3) 2500.

1 deci-

TABLE.

10 milliJitres= 1 centilitre.

10 centilitres= 1 decilitre.

10 decilitres ir: 1 Litre.

10 decalitres =: 1 hectolitre.

1 hectolitres= 1 kilolitre.

Tlie hectolitre is the common measure for grain, and iff

etjual to .3439 imperial quarter or nearly 2| imperial bushels.

EXERCISES.

1. Reduce (i) 3^47 centilitres, (2) 98 decalitres, (3) 574

millilitres to litres ? Ans. (1) 3.47, (2) 980, (3) .574 litres.

2. In 15 litres find (1) how many centilitres, (2) ho\T

many hectolitres ? Ans. (1) 1500, (2) .15.

3. How many centilitres are contained in 45 decalitres ?

Ans. 45000 centilitres,

4. In 3 hectolitres, 6 decalitres, and 2 litres, how many
millilitres ? Ans. 362000 millilitres.

5. In 4 millilitres how many (1) decalitres, (2) hectoli-

tres ? Ans. (1) .0004, (2) .00004.

6. From a cask containing 4 hectolitres of oil there were

drawn off 38 litres, 5 centilitres, how much remained ?

Ans. 361.95 litres.

7. How many imperial gallons are contained in 1!^

kectolitres?
^

Ans. 2.64108.

8. How many bcctoiitres are contained in 2.64108 im-

perial gallons V
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MEASURE OF LENGTH.

The Metre i« not only the primary unit ot length, but is,

as has been stated above, the baais of the metric system. Its

length is 39.37 inches nearly.

TABLK.

10 millimetres z= 1 centimetre.

10 centimetres :m 1 decimetre.

10 decimetres =:: 1 il/fifre.

10 metresm 1 decametre.

10 decametres z=: 1 hectometre.

10 hectometres= 1 kilometre.

10 kilometres rz= 1 myriametre.

In measuring long distances, the kilometre, which is about

6-8 of a irile (39370 inches) is regarded as the unit.

1.

2.

3.

4.

5.

6.

7.

8.

EXKRCISES.

How many centimetres in 17.36 metres ?

Ans. 1736 centimetres.

Keduce 25.86 metres to kilometres ?

Ans. '02586 kilometres.

Find how many kilometres are in 376 decimetres ?

Ans. .0376.

How many inches in 10 kilometres? Ans. 393700 inches.

In 393700 inches how many kilometres?

How many millimetres in one inch ?

Ans. 25.4 millimetres.

In two kilometres how many miles? Ans. 1.24 miles.

How many metres in a furlong ? Ans. 201.168 metres.

MEASURE OF SURFACE.

The Square Metre is the primary unit in the measurement

ot small surfaces. In the measurement of large surfaces,

8uch as a field, the Are is regarded as the primary unit. A
square metre is 10 decimetres in length and 10 in breadth,

hence a square metre is equal to 100 decimetres. For a

similar reason a square decimetre is equal to 100 centi-

metres. The Are is a square, whose side is 10 metres, and

hence it is equal to 100 square metres=1076 sq. feet, or

119.55 sq. yds., or about 1-40 ot an acre.
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TABLK.

100 sq. millimetres=1 sq. centimetre.

100 s({. centimetres=1 sq. decimetre.

100 sq. decimetres=l sq. metre.

100 sq. metres=1 Are.

100 ares=l hectare.

A square metre is called a centiare (sen'-ti-are) in land

measure, hence 100 centiares=l are. Tlie names centiarcs,

ares, and hectares only are used in land measure.

Note.—While measures of length increase and decrease by a scale

of tens, it will be seen from the table above that measures of surface

increase and decrease by a scale of hundreds. Hence it is necessary

in writinpj numbers denoting surfaces to allow two decinial places

for square decimetres, t&c, e. g. 9 sq. metrea, 4 sq. decimeters are

written 9.04 sq. metres.

EXERCISES.

1. Express the following in sq. metres (1) 8 decimetres,

(2; 26 centimetres. Ans. .08, (2) .0026.

2. Express the following in square metres and add theni

:

25 sq. decimetres, 49 sq. metres, 58 sq. centimetres, 6.7 sq.

metres ?

"

Ans. 55.9558.

3. How many sq. metres are there in a surface 7 metres

long and 25 metres wide? Ans. 175.

4. Find the cost of polishinjj, a surface 3 metres, 6 deci-

metres long and 2 metres, 4 decimetres wide at $2.50 per sq.

metre ? Ans. $21.60.

5. Express the following in ares and add them :—2.4

hectares, 243.4 ares, 58 hectares, 15 centiares?

Ans. 6283.55 ares.

6. How many hectares in (1) 425.3 ares, (2) 48 cen-

tiares ? Ans. (1) 4.253, (2) .0048 hectares.

7. Sold 9 hectares, 4 ares, and 6 centiares ot land at

$6.25 an are, how much was received for the land ?

Ans. $5650.37f
8. How many ares in 1 English acre ? Ans. 40.48 ares.

MEASURE OF SOLIDS.

The cubic metre is the primary unit in the measurement of

solids; but in the meHSurement of firewood, stone, &c., the

stere is the primary unit. A cubic metre is a cube which is
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]0 decimetres in length, 10 decimetres in breadth, and 10

decimtitres in height or depth, and hence it contains 10x10
X 10=1000 cubic docimetres= 35.3165 cubic feet or 1.308

cubic yards. The stere is of the same vahie.

TABLE.

1000 cubic millimetres =: 1 cubic centimetre.

1000 cubic centimetres =: 1 cubic dccimelre,

1000 cubic decimetres— 1 cubic metre or stere,

10 deci?tens=l xtet'e.

10steres=l dccastere.

AVherc the measures inoease and decrease by a Fcale of

thousands, three decimal places must be allowed in writing

decluietrep, &c , e. g. 9 cubic metres, 4 cubic decimetres arc

written 9.004 cubic metres.

EXKRCISES.

1. Itow manv cubic metres in 76.4 cubic metres, 3.6 cubic

decimetres? '
^ ^

Ans. 76.4036.

2. How many cubic metres in 57 cubic centimetres?

Ans. .000057 cubic metres.

3. How many cubic metres in a cube whose scale is 3.5

metres? Ans. 42.875.

4. How many cubic metres of air will a room contain

whose height is 4.3 metres, breadth 3.5 metres and height

43 decimetres ? Ans 64.715.

6. In 14 &teres how many (1) decasteres, (2) decisteres ?

Ans. (1) 1.4 decasteres, (2) 140 decisteres.

6. In 7 decasteres, 5 steres, 7 decisteres, how many decis-

teres ? Ans. 757 decisteres.

7. How many steres in a pile of wood 2 metres wide, 6.34

metres loi g, and 5 decimetres high ? Ans. 6.34 steres.

8. How many steres in 726 cubic yards ? Ans. 555.04.

MlSCKLtANEOUS EXERCISES.

1. Ho w^ many square centimetres are there in 248 milli-

metres ? Ans. 2.48.

2. How many litres are contained in 3789 milblitres ?

Ans. 3.789.

3. How many centigrammes are contained in 5.346 kilo-

grammes V
'

Ans. 534600.
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4. TTow many milligrammes are contained in 6 cubic

centimetres of water ? Aiis. 6000.

5. In 96.5 grammes of gold how many cubic centimetres,

gold being 19.3 times as heavy as water ?

Ans. 5 cubic centin\etres.

6. If meroury is 13.5 times as heavy as water, how many-

grammes will a vessel contain whose capacity is 20 centi-

metres? Ans. 270 grammes.

7. How many litres ot wheat can be put into a bin that is

2 metres long, 1.4 metres wide and 1.6 metres high ?

Ans. 4480 litres.

In 6 metres how many inches? Ans. 236.22.

How many feet in 8 metres ? Ans. 26.246.

How many square } ards are tht in 20 ares ?

Ans. 2391 sq. yds.

In 4782 sq. yds. how many ares ? Ans. 40 ares.

How many acres in a field of 7 hectares, 2 ares ?

Ans. 17.546 acres.

How many imperial gallons in 24 kilolitres ^

Ans. 5282.16 imp. gals.

In 15846.48 imperial gallons, how many kilolitres ?

Ajis. <2 kilolitres.

In 23 kilogrammes how many lbs. avoirdupois ?

Ans. 50.705 lbs. avoir.

8.

9.

10.

11.

12.

13.

14.

15.

I^OTF.—Tlie superiority of the metric system above that in use

whh us wiU readilv l>e seen from the foregoing exerci.*es, but one or

two additional questions will present the matter to the pupil in a

clearer light.

How many square feet are there in 346 square inches ?

By our pr< ent method we have to divide 346 by 144
;

11^ z=. 2.4* - sq feet.

How many square centimetres are there in 346 s(![uare

millimetres ?

By the metric system we have only to divide by 100, {. e.,

point off two figures to the right
; f ff

— 3.46 sq. centi-

metres.

How many cubic yards are there in 537 cubic feet ?

By our present method we have to divide 537 by 27;

^l,- ~ 19.88.

How many litres are there in 43584 millilitres ?

By the metric system we have only to divide by 1000, i. e.,

cut off three figures to the right; 4f§^ — 43.584 litres.

Further illustrations need not be given since a like sim

pli('ity characterizes every operation in the system.
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