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PREFACE.

fx~ presenting the Kiementary Arithmetic to his fellow Canadian
Teachers, the author respectfully solicits their ‘attention o the fol-
lowing Lrief explanation of its arrangement and design.

First, then, with regard to the purpose it is designed t{o serve,
i may be remarked that the Elementary Arithmetic is e. :inently
a practical treatise on numbers. Every rule in the boo'. is cx-
pressed as clearly and as conciscly as possible ; is then illu -trated
by two or more examples worked out and fully explained ; ind is
@nally enforced by an exercise containing a sufficient num: ar of
problems to thoroughly impress it upon the pupil’s memory. This
atter object is still more completely attained by the misceliancous
or review problems scattered through the work. It will, howeveor,
be observed, that, with the cxception of Notation, Numeration,
the Simple Rules, and Decimal Moncy, no attempt has been made
to give the pupil worded reasons for the processes employed ; that,
pxcept 8o far as the several rules are explained by the examples
solved, the work of illustrating and explaining is left to the tcacher.
This plan has been adopted chiefly from two considerations. In
the first place, young children, those for whom the work is pri-
marily intended, learn the reasons of the rules far more easily
and expeditiously from familiar and repeated illustrations by the
teacher on the blackboard, than they can by studying printed dem-
onstrations ; and, in the second place, had these reasons and ex-
planations been inserted, they would have increased the size of the
book far beyond what was counsidered desirable.

It is however believed that in the greater number of instances
$he rule is so worded, and the solution and accompanying explana-
tion of the two or three illustrative examples are so given, as to
snable the pupil to master and comprehend the rationale of the
process employed. This remark does not, of course, apply to the
extraction of the square and cube roots, but it holds with xegard
to almost every other rule in the book. For a full elucidation and
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discusslon of the principles involved in arithmetical operations,
the attention of the more advanced student is respectfully directed
to the author’s National Arithmetic.

‘With respect to the arrangement, a few words will suffice. In
commencing the Elecmeutary the pupil is assumed to have ng
previous knowledge of arithmetic, and accordingly great care
has been expended in wording the definitions, explanations,
rules, &c., as concisely as possible, and in making preliminary
problems of the very easiest description. The author has alse
endeavored, at those parts of the subject at which the pupil in-
variably mects with more or Iess trouble and difficulty, to prepare
him for the cousideration of the rule and the solution of problems
on the slate by a series of simple meutal exercises. It is not for a
moment presumed that these mental excrcises contain all that ie
necessary in the way of preparation: they are rather designed to
serve as a sample of the introductory drilling through which the
class should enter the rule. The judicious teacher will continue
some such exercise as a mental training until he is convinced tha
his pupils can enter into the solution of questions on the slat
without any such miserable artifices as the attempt to aid thei
ability to add or subtract by counting on their fingers or on the
notches cut in their slate frames.

The teacher is earnestly recommended to begin, at as early a
period as practicable, drilling the pupils on the Me::tal Arithmeti
at the end of the book. He will find it the most efficient of al
means for calling forth and cultivating the intellectual faculties of
his scholars, apd at the same time the most unfailing and success-
ful mode of making them thoroughly comprehend the principles
of written arithmetic. Although the mental exercises alluded to
contain a large number of problems, it is taken for granted th
teacher will not confine his class to these, but will from time t
time supply them with similar questions of his own construction,

The problems throughout the book are all new, and no pai
have been spared in readiug the proof-shests to ensure the mos|
rigid accuracy in every part,.

TORONTO, May, 1860,
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ARITHMETIC.

——
SECTION I

DEFINITIONS, NUMERATION, SIMPLE ADDITION,
SIMPLE SUBTRACTION, SIMPLE MULTIPLICA-
TION, AND SIMPLE DIVISION.

1. Arithmetic is the study of numbers.

2. Numbers are expressions or characters that represent
one or more things of the same kind. Thus one, two, three,
seven, eleven, twenty-six, &c., are numbers.

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

4. Notation is the art of writing numbers by means of
characters.

6. Numeration is the art of reading numbers thus ex-
pressed.

6. The characters used for the expression of numbers
are either figures or letters.

7. Arabic Notation is the expression of numbers by
figures.

8. Roman Notation is the expression of numbers by
letters.
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9. The figures employed in writing numbers are o fol-
lows :—
1, called one.
2, ‘“  two.
8, ‘“ three.
4, four.
5, “ five
6 h
7
8
9

K

o e e

siz.

seven.

eight.

“o mane.

0, ‘ naught, nothing, cipher, or zero
10. All numbers higher than nine are represented by

writing two or more of these figures together.

e e S

Thus, Ten is written 10
Eleven ¢ 11
Twelve ¢ 12
Thirteen “ 13
Twenty ¢ 20
Twenty-one ¢ 21
Twenty-two ¢ 22
Thirty “ 30
Thirty-one « 31
Forty “ 40
Fifty “ 50
One Hundred ¢« 100

One Hundred and Ten ¢ 110
One Hundred and Eleven * 111

11. When a number consists of several figures:

The first or right-hand figure is called the units’ figure, and
is said to stand in the wnits’ place.

The second figure from the right hand is called the tens’
figure, and is said to stand in the fens’ place.

The third figure from the right hand is called the hun-
dreds’ figure, and is said to stand in the hundreds’
olace.

The fourth figure is called the thousands’ figure, and ig
said to stand in the ‘housands’ vlace, &c.

12. The figures 1, 2, 8, 4, b, 6, 7, 8, and 9, are called

Significant Figures, because each oi them represents or
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stands for one or more individual things. They ave also
called digits, from a Latin word meaning ‘- finger,” because
many uneducated persons are in the nabii or counting on
the fingers.

13. The character O is itself of no value, and is used
merely to change the value of the significant figures by
making them occupy different places. Thus 7 standing
alone is seven, followed by one cipher it is 70 or seventy,
by two ciphers it is 700 or seven hundred, by three cipherg
1t is 7000 or seven thousand, &c.

EXERCISE 1.

. Write neatly on you. slate all the numbers from 1 to 100.

. Write neatly on your slate all the numhers from 100 to 200.

Read the following nunbers : 27, 164, 19, 91, 107, 789, 426, 999,

. Read the following .umbers : 16,13, 12, 61, 31, 21, 409, 717, 80(.

. Write the following nun.bers: twenty-eight; five hundreq
and seventeen ; eleven ; siuty-five; two hundred and nine;
forty ; nineteen.

. ‘Write the following numbers : vne hundred and thirty-seven ;
nine hundred and six; seventy-oue; cight hundred ana
seven ; two hundred and fifty.

. Read the following numbers : 163, 403, 701, 808, 917, 800, 711.

. 'Write the following numbers: seventy-nine; eight hundred
and forty; seven huudred and cleven; four hundred and
sixteen ; five hundred and five,

9. Read the f‘ol]owinq numbers : 909, 81,17, 111, 606, 510, 170,919.
10. 'Write the following numbers : fifty-nine; scventeen ; seventy-
one; nineteen; nine huudred and forty; sixty-one; fowm
hundred and twelve,

> VR LO RO M

00 -3

14. To facilitate the reading of large numbers, they
are divided into periods of three figures each, beginning at
the right-hand side.

15. The names of the periods are as follows :—

The first or right-hand period is that of Units.

The second period is that of Thousands.
The third “ u Millions.
The fourth ¢ “ Billions.
The fifth « « Trillions.

And so on according to the following—



12 NUMERATION.

NUMERATION TABLY.

g g

i o Z .

z = o o . . @

o S e} €} 2 5 [ a
b4 - »l e 4 K] £ 2z
€] - o = [=] = > 1

< ot b o 3 ] = 123 A

= = [ a e} ] A B =

B I3 z 2 o] 2 a o b
e M B B F] =] = b B
5 @ 2 & b
@ w @ <& B 2]
M‘/\MWWWWr

. o a .
¢ < g 8 3
a =] < 1 - . =

=] =] = = .. 2 @ @ s
P= = HSd TZ 8 = g 3 .

Eg Za 22 88 2 8§ o g9
22 %8 B35 32 24 2, 2, 8%

S 82 2= BZF Ao —Dd Z% a
w5 wE O 9F v6e Ag A3 HE
wD w3 wl gl WS wD w5
6o . OW  C5ESSECE 9= OZ O34 .

L @ 2 A o o o
.gm:,%’m:%@g%@g,gﬁ <A _,SE .'c%"g'u
3%29%33%:93:3%:2%ggggg%ag
vOEGO:@m a<T m~:’§mc'dm_2'vmg’0,ﬂ!ﬂ
E28clgciistea g S oS EcSS2085g%s
ﬁ5%36$555—’309=O'Zzo::’o-—”ozzvﬂ
il ittt e il Eal et I e el
908176543219876543219876€54321
AV N Al VN AN AN AN NN NN NN e N

a a a a ) a a

) 8 o o 5] ° o ° °

e = 2 I 1 = 2 = 2

A & & & & & & ] &

=) =1 Z] 3] = =] 2] =) 2]
-9 % -9 &~ Ay A~ A~ ~ ~

5l [ ] ® ] 5] &

] 0

§ & £ & 5§ § & & A4

16. To read any number it is necessary to rememh_r—

1st. The names of the periods in their order.

2d. That each period consists of so many hundreds, sens,

and units.

ExampLE 1.—Read the number 742679,

Here we place a 'comma between the 2 and the 4 and
thus divide the number into two periods, thus 742,679, of
which the left-hand one is that of thousands and the other
that of units. Then. reading each period separatelv, we
find that there are seven hundred and fortv-two thousand
and six hundred and seventy-nine units, and, reading the
whole together—seven hundred and forty-two thousand, si»
hundred and seventy-nine.

Exaypre 2.—Read the number 670495278900.

Here dividing into periods, we get 670,493,278.900,
i e, four yeriods, the names of which, beginning at 3h®
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lowest or right-hand period, are units, thousands, millions,
and billions.
The 4th period is six hundred and seventy billions.
The 3d period is four hundred and ninety-three mill-
ions.
The 24 period is two hundred and seventy-eight thou-
sand ; and
The 1st period is nine hundred units.

Then, reading these together, we find that the number is
~—gix hundred and seventy billions, four hundred and nine-
ty-three millions, two hundred and seventy-eight thousand,
nine hundred.

ExanpLE 8.—Read the number 67040000000007.

Here pointing off into periods we get

6'7,040,000,000,007,
i. e. five periods, the names of which, beginning at the low-
est, are units, thousands, millions, billions, and trillions.
Then reading each period separately, we have sixty-seven
trillions in the highest period, forty billions in the next,
nothing in the next, nothing in the next, and seven in the
last. Finally, reading these together, we find that the given
wumber is '
* Sixty-seven trillions, forty billions, and seven.

ExERCISE 2.
Read the following numbers :
. 7040 ; 8101 ; 8009 ; 4070 ; 8019 ; 6111 96003 ; 8674567,
91131140 ; 967004206 ; 61300400007623.
. 1001001001001 ; 670000000069 ; 81008100810081,
. 91234013402 ; 91234267109 ; 100000200003004.
. 67189456713427 ; 9100009134000671001.
. 71345671913461300041234.,
. 100001000001000000 ; 203040506070809.
. 908007000600005 ; 4003000200001.
. 2046008010 ; ll}.ll;ll'l,lll;lll.
. 40007 ; 9000000009 , 870008700087,

CODINEWN

-

NOTATION.
17. To write down numbers, we must attend to the fol-
lowing—
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RULE.

Begin at the left-hand side and write down each period
in its proper order, as though it were a period of units.

Place a cipher in each vacant place that occurs in any
period ; and if any period be wholly vacant, fill it with
ciphers.

ExampLE 1.—Write down as one number sixty-seven
millions four thousand and eighty-nine.

Here the left-hand period is 67 millions, the next period
to the right is 4 thousand, and the last or right-hand period
is 89 units. Then writing these together and filling the va-
cant places in the thousands’ and units’ periods with ciphers,
we get for the required number 67,004,089.

ExampLE 2.—Write down as one number seventeen bill-
ions four hundred and twenty-six thousand and one.

Here we begin by writing down 17 billions; this we
follow by 000 in the period of millions, this by 426 in the
period of thousands, and this by 001 in the period of units.
Placing these together we get for the required number
17,000,426,001.

LXERCISE 8.

Write down the following numbers :

1. Three thousand and twenty-nine; five thousand and seven-
teen; six thousand five huirdred; eight thousand and
eight; nine thousand two hui.dred and seven ; four thou-
sand and ten; seven thousand and sixty-one; eight thou-
sand seven hundred.

2. Eighty-seven thousand four hundred and eleven ; ninety-four
thousand and six ; thirty thousand four hundred and fiftcen ;
twenty-four thousand and twenty-four; scventy thousand
gix hundred ; tbirty thousand and one.

. Five hundred and sixty-seven thousand ; two hundred and four
thousand and sixty-three.

. Beven hundred and sixty-two thousand seven hundred and
nine.

. Six huindred and four thousand and ninety.

6. Seve*:ieo_n millions and eighty-one ; forty millions twe thousand
and six.

7 Yne “undred and forty millions six hundred and twe thousand

and seven ; twenty millions and eleven.

[= B - Y
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8. Eight hundred and seven millions twenty thousand one hun-
red and ten ; seven hundred millions and twenty thousand,
9. Five billions five millions five thousand and five; twenty bill-
jons and one.
10. Sixty trillions sixty millions and sixty.
11. Seventeen trillions seven millions and seventy.
12. Eight billions seventy millions four hundled thousand two
hundred and seventy-six.

ROMAN NOTATION.

18. The seven letters used in Roman Notation, with
their values, are as follows:

| PPN ceresreensseaiian One
Veteerneenencanne vertetenneee Five

D T PN Ten.

) P PPN Fifty.

[ PN One Hundred.
Divienens Cerereertenrecisren Five Hundred.
) PN One Thousand.

19. All other numbers are expressed by repeatingor
combining these letters, as in the following

TABLE.
) RN ). G 60
T2 LXX . veeerienanne 70
8 LXXX vivvenincnnnnencnoes 80
4| XC everrernnreienrsassanes 90
[ 38 B 2SN 100
6 | CCivvrivrnnverniinnniirnnnes 200
T COCvererrneiniinniniianens 300
8| CD vveeriicnninencenssrannns 400
(42 I ) RO 500
10 [ DC.ovriiiiiiiiinnennnnanas 600
11:| DCCovevnirnvenvncnnionnnns 700
12 | DCCC..eevrrnenrnrcnranens £00
18 ) CM.vvvenviinnieivenencnnnnns 200
14 | M oieiiiiiennncnnnens veseres 1000
20 | MM ceeiieiiiieneinaee 2000
30 | MMM ..covvvveens vesereoas .3000
40 | MMMD.... 3500
50 | MDCCCLX..covvsvvensnes .1860
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20. From this table we learn that—

1st. As often as a letter is repeated its value is re.
peated, but no letter can be repeated more than
thrice.

2d. When a letter of a lower value is written beforg
one of a higher, its value is to be subtracted;
but the only letters that may be thus writtey
before others are I, X, and C.

8d. When a letter of a lower value is written after one
of a higher, their values are to be added.

4th., A bar or a dash written over a letter or combina~
tion multiplies its value by 1000. Thus X = 10,
X = 10000, C = 100, C = 100000, CCXV = 215,
COXV = 215000, &e.

Bth. The characters for 5, 50, and 500 never stand be-
fore others of a higher value, and never suffer
repetition. ‘

6th. A character can never stand before any other than
one of the two next higher in value. Thus I °
can stand before V or X, but before no other
letters; X can stand before L or C.. C can
stand before D or M; and so on, according to
the following scheme :
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EXERCISE 4.
Express the following numbers in Arabic Notation, also read
*hrem in common language :
. IX, XVIIL, XX XIII, XLIV, XCIX,CDLXXVIII,CCCXXX,
- XLVII, LXXIV.
2. DCCLXXVII, CCXCVI, DCCCXLIII, CMX, MI, MCD.
8,CII,DXI, MDXXXIX, MMMX XX, MMDCCCLVIII, CCCL
4. CCCXXXIIL X, XC, VM, VCMLXXVII, XXVMMXXVII,
XLCDXLIV. o
$. MDCCCXCIX, MMCCXXII, MVDV, MXDCIV.
VMMMDCCCLXXXVIIL

Express the following common numbers in Roman Numerals:
6. 202, 47, 93, 80, 20, 77, 101, 10, 111, 606.
Y. 437, 908, 899, 763, 497, 829, 827, 999, 888.
8. 2233, 3232, 3333, 4321, 1234, 5678, 8765.
9. 9999, 25671, 891347, 912342, 16718.
t0. 191919, 29134, 23476, 912345, 1678942, 3456713.

RECAPITULATION AND EXAMINATION QUESTIONS.

1. Question. What i8 Arithmetic?
Answer. Arithmetic is the study of aumbers.
2. Q. What are numbers ¢
A. Numbers are expressions or charaoters that represent one
or more things of the same kind.
Q. 'What is unity or the unit of a number?
A. Unity or the unit of a number is one of the equal things
that the number expresses.
Q. In the number 19 horses what is the unit?
A. One horse.
6. Q. What is the unit in tbamumber 26 shillings?
A. One shilling.
6. Q. What is the unit in 16 days? 19 cows? 107 beans ? 8§ far-
things ¢ 198 lbs. ¢ 607 % 43 bushels? 293% 769 pens¢
7. Q How many modes are there of writing numbers, and what
are they ¢
A. There are two methods of expressing numbers, 1st, by
words, and 2d, by characters.

8. Q. What is Notation?
A, Notation is the expression of numbers by characters.

3. Q What is Numeration ¢
A. Numeration is the reading of numbers expressed by char-
acters.
10. Q. What different characters are used for the expression of
numbers ?
A. Numbers sre expressed either by letters or by figures,
)

-
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11

14

15,

16.

.
18.
19,

20.

21.

EXAMINATION QUESTIONS.

Q. What is Roman Notation ¢

A. Roman Notation is the art of expressing numbers by cen
tain letters of the alphabet.

Q. What are the seven numeral letters employed in Romam
Notation, and what are their values?

A.I=1,V=5,X =10, L =50, C =100, D = 500, and M =
1000.

Q. How many times may each of these letters, except V, L
and D, be repeated ; and when thus repeated, what do
they mean ?

A. No letter can be repeated more than three times; and when
a letter is thus repeated, its value is repeated.

Q. When a letter of a lower value is written bsfore one of a
higher, what does the notation imply ?

A. When a letter of a lower value is written before one of a
higher, its value is to be subtracted from that of the
higher.

Q. When a letter of a lower valuc is written after one of a
higher, what does the notation imply ?

A. When a letter or repetition of letters of a lower value
comes after a lette» of a higher value, the notation im.
plies that their valuex are to be added.

‘What effect has a bar or a dash over a letter or combination
of letters ?

A bar or a dash written ovel a letter or combination of let-
ters, increases the value a thousand fold.

‘What letters are never wri*ten before others?

V, L, D, are never written before lctrers of a higher value.

‘What letter ig never written with a bar nver it, and why ?

I; because we have already an expressior for 1000, viz. M.

‘What are the 8gures used in Arabic Notation?

The figures employed in Arabic or Common Notation are
1,2,3,4,5,6,1,8,9,0.

What azre the figures 1, 2, 3, 4, 5, 6, 7, 8, 9 called, and

BORORD B O

2

why ¢

4. The figures 1, 2, 3, 4, 5, 6, 7, '8, 9 are called significant
figures, because each of them represents one or more in-
dividual things.

Q. By what other name are they also known, and why ?

4. They are also ealled digits, from a Latin word meaning “»s
finger,” because many persons habitually count on the
fingers.

. Q. 'What is the character 0 called, and why ¢

A. The character 0 is called naught, nothing, cipher, or zero,
because it has no value in itself, and is merely used to
give the digits their proper place.

Q. What is meant by the place of a digit?

4. A digit is said to occupy the_first, second, third, fourth,
fifth, sixth, &e., place, according as it is the last digit to
the right hand of the number, last but one, last but twoa
last but three, last but four, last but five, &oc. )
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Q. What names are given to the different orders or places

A.

Q

O

B0 PO 2O

beginning at the right-hand side ?

Units, tens, hundreds, thousands, tens of thousands, bun-
dreds of thousands, millious, tens of millions, hundreds
of millions, billiong, &c.

In what ratio do numbers increase in valve as we pro-
ceed from right to left ?

. In atenfold ratio, i. e. ten units make oue of the order of

tens ; ten tens, one of the order of hundreds; ten hun.
dreds, one of the ordcer of thousands, &e.

. How does writing ciphers after a number affect its value?
. Each cipher multiplies the numbUer by 10. Thus 9 =

nine, 90 = ninety, 900 = nine hundred, 9000 = 9 thou-
sand, &ec.

. What is a period of numbers?

A period of numbers is a set or scquence of three digits
or ciphers.

. Why are periods used?

Periods are used to facilitate the reading of numbers.

‘What are the names of the periods beginnivg with the
right-hand or lowest ¢

Units, thousanids, millious, billions, trillions, &e.

. 'What is the rule for reading any large number?

1st. Begin at the right-hand side and point off into periods
of three figures each. )

2d. Then, commencitg at the left-hand side. read each
period in succession, unless it be wholly filled with
ciphers, in which case pass it by altogether.

. What is the rule for writing pumbers?
. Begin at the left hand and fill each period in succession

with the digits or ciphers that beloug to it.

SIMPLE ADDITION.

21. Addition teaches us how to find the sum of two or
more numbers.

MENTAL EXERCISES.

. Count aloud up to one hundred.
. How many do 1and 1 make? 2 and 1?3 and 1% 4and 19 5 and

1% 6and1? &e.

. How many do 2 and 2 make? 4 and 27 6and 2? 8 and 2% 10

and 2% &ec.

. How many do 1 and 3 make? 4 and 3? 7and 3? 10 and 3%
. How many de 1and 4 make? 5and 4? 9and 4? 13 and 4?
&e.

ow many do1 and 5 make? 6 and 5¢ 11 and 57 16 and 51
&,
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%. How many do1and 6 make? 7 and 67 13 and 6119 and 69 &o.

8. How many do 1 and 7 make? 8and 7% 16 and 7% &e.

9. How many do1and 8 make? 9and 8¢ 17 and 8 &ec.

10. *How many do 1 and 9 make? 10and9? 19 and 9% &c.

11. How many are $7 and $8 and $5 and $9 and $2¢ o

12. How many are 6 apples and 2 apples and 3 apples and 5 apples
and 7 apples and 9 apples?

18. How many are 6 pegs and 8 pegs and 7 pegs and 4 pegs and 3
pegs and 2 pegs and 9 pegs and 5 pegs and 1 peg ?

14. 16 and 9are how many ? 26 and 97 37 and 9% 42 and 9? 71and 97

16. How many are 15 and 8% 23 and 8% 35 and 8% 39 apd 8% 17
and 81

16. How many are 6and 7% 21and 7 82and7743and 77 54 and7?

17. How many are 5 and 6¢ 7and 9% 18 and 4% 23 and 8% 37 and 31

18. How many are 11 and 97 13 and 8¢ 15 and 7% 17 and 69 13
and 619

19, How many are 9 and 5? 13 and 77 27 and 9?7 82 and 7% 93
and 9%

20. How many are 7 and 27 9 and 8¢ 17and 6% 23 and 9? 32 and
7% 9and 9%

1. Jane paid 7 cents for apples, 16 cents for cakes, 9 cents for
nuts, and 8 cents for candy ; how much did she pay for the
whole ?

22, William gave 23 cents for a ball, 9 cents for a top, b cents for
a cord, 8 cents for a bat, and 9 cents for penciis; what did
he pay for the whole?

23. A farmer receives $67 for flour, 89 for potatoes, 87 for butter,
$6 for turnips, $9 for straw, #8 for enecse, and $9 for
poultry ; how much does he get for the whole?

24, A gentleman bought 27 books in January, 8 in February, 9 in
March, 6 in Aypril, 9 in May, 8 in Jure, 9 in July, 7 in Au.

ust, 8 in September, 8 in October, 8 in November, and 7 in
ecember ; how many did he buy in all ?

26. Fanny worked 7 problems on Monday, 9 on Tuesday, 8 on

‘Wedunesday, 9 on Thursday, 6 on Friday, and 8 on Satur-

day ; how many did she work in the cntire week %

22. The numbers to be added together are called the
‘addends. and the result of the addition is called the sum.

* The pupil should be continued at this exercise until he can
count by 2's, 3's, 4’s, 5’8, &c., with as much facility as he can by
Ts. For example, beginning at any number, say 17. he should ba
able to count rapidly by twos; thus, 17, 19, 21, 23, 25, &o. ; or b
threes; thus, 17, 20, 23, 26, 29, 32, &c. ; or by sevens; thus, 17, nzé
81, 88, 45, &c. In fact, he cannot add with e@izse and comfort w
he has been well drilled in some such exercise.
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23. The sign +, called plus, written between two num-
pery, indicates that they are to be added together. Thus
2 ~ 6, read 2 plus 6, means that 2 and 6 are to be added
together; 6 + 9 + 5 + ‘7 means that 6, 9, 5, and 7 are to
be added together.

24. The sign =, called the sign of equality, written
between two quantities or expressions, indicates that they
ere equal to one another. Thus 6 + 7 4+ 9 = 22, read 6
plus 7 plus 9 equals 22, means that the sum of 6, 7, and
9 is equal to 22.

RULE FOR SIMPLE ADDITION.

26. Write the addends under one another so that units
come under units, tens under tens, hundreds under hun-

dreds, dec.

Add up each column separately, beginning at the right-
hand side. If the sum of the digits in any column does
not exceed 9, set it down under that column ; but if the sum
of the digits in any column does exceed 9, set down only the
right-hand figure of the sum under that column, and carry
¢he other or others to the next.

~ Proor.—First Method.—Begin at the top and odd the
columns downwards. The sum should be the same as that

obtained before.

Second Method.—Cut off the top addend ; add the others
together, and to their sum add the top addend. The entire
sum thus obtained should be the same as that found by the
rule.

ExampLE 1.—Add together 4278, 1610, and 3001.

oPERATION. Here we set down the numbers according
4278 to the rule, and, adding up eacu cowumn, we
1610 find the sum in each case does not exceed 9,
8001 and accordingly set it down under its appropri-
~—  ate column,
8889
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ExErcisE b.

4 5 6
l(;% 1 g23)1 1(131)1 15)0)0 1 1(030 90(6 340

201 8412 2222 213 1200 90340
222 1111 3100 4010 600 1306
333 3031 3103 1201 26104 2

7. How many are 713 + 80 + 3%
8. How many are 12100 + 2210 + 1001 + 421 + 10002%
9. How many are 1020 + 304 + 1111 + 3212%
10, How many are 222 + 1111 + 3333 + 1212 + 90000¢
11. How many are 60004 + 8C00 + 741 + 21000¢
12. Add together twenty-three, four hundred and sixteen, ant
three thousand and sixty.

ExampLE 2. —Find the sum of 478, 693, and 492.
OPERATION.  l{ere we set down the numbers according to
478  the rule, and, adding up the first column, we
693  find its sum to be 13, of which we set down the
492 3 nnder the first column and carry the 1 to the
——  sevond. The sum of the second column, with
1663  the one carried, is 26, of which we set down the
right-hand figure, 6, under the column added, and carry the
2 to the 1next. The third column, added, a.mounts to 16,
which we set down in full.
ExavpLe 8.—Add together ©149, 7132, 614, 9137,

1234, aud 79813.

OPETATION. Here the first colwmn amounts to 29, of
7149  which we set down the right-hand figure 9,
7182  and carry the 2 to the second column, The

614  sum of the second column, with the 2 carried,
91387 is 1’7 of which we set down the 7 and carrv
1284  the 1 to the third column. The sum of the
79813  third column, with the 1 carried, is 20, of
which we set down the rlght-hand ﬁcrme 0,
105079  and carry the 2 to the f{ourtn column The
sum of the fourth column, witk the 2 carried, is 85, of which
we set down 5 or richt hand figure and m' v “'c S ¢ the
fifth column. The sum of the ﬁffh or last column, with the
S carried, is 10, which we set down in full,




&)
12345
67134
91317
19134

(5)
71461
9147
90061
876
4713

©)
80476
9007
986147
91067
86
4071
937

(13)
987654
32109
8765
432
10
9

87
654
3210
98765
432109

SIMPLE ADDITION.

EXERCISE 6.
(2) (3)
2233 7186456
4567 1913871
8912 234716
3456 918130
(8) ("
11111 8912
22929 3456
333 78
44444 9
5555 98765
(10) (11)
123456 34567
789123 8000
456539 69
123456 470000
7891238 109687
456789 48001
987654 290
(14) (15)
8000700 8147137
600090 913714
1129000 9100070
47896 8000000
8104906 667755
23427 44332
9867 83557178
999999 986754
88888 71347
710 981675
9134761

19198

23

(4)
91600
7149
86004
1913¢
—id

(8
13456
7
987
29
98613

12
795
674
1674
190086
1916
986986
97979

(16)
987654
187867
149167
8913871
919198
171296
147867
182371
929292
292929
TR

I35, Wina tne saum or 1247 — §1679 & 27 « 1987 —~ 1800 ~ 1796
78 WNd e sum Ox I8147 « & ~ 81940 + &y + 1410 + 904 + 1346 +

36187 v+ WM - 76649 - 8 + 967,
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19. Hbw many are 6 + 27 + 93 + 47 + 679 + 496 + 99991
20, How x:mny are 12 + 21 + 679 + 976 + 769 + 9198 + 3617 »
98607

21, Add together four hundred and sixty, seven thousand anq
nineteen, four thousand eight hundred and fifty, nine thou.
sand and twenty-six, seven thousand nine hundred and
ninety-nine, one thousand four hundred, six thousand and
twenty-one, five thousand and eighty-seven, and four thou.
sand five hundred and sixty-seven.

22, Add together:twenty-seven thousand and sixteen, eight thous
sand and seven, sixty thousand four hundred and twenty
five, vighty-four thousand six hundred and eleven, nineteen
thousand and nineteen, fifty-five thousand seven hundred,
and ninety thousand seven hundred and four,

23. Add together sixty-seven thousand and nine, forty-nine thou.
sand six hundred and eighty-six, five hundred and twenty-
five thousand and gixteen, three thousand and eleven, eighty-
five thousand aeven hundred and twenty-seven, and sixteen
thousand and seven.

24. .Add together two hundred and seven thousand sizx hundred
and nine, eleven millions and sixteen, five millicns four hun,
dred thousand seven hundred and twenty, sixty-six millions
two hundred and twenty-nine thousand and eighty-seven
nine hundred and eighty-seven milliens six hundred and
seventeen, and five thousand seven hundred and thirty-five.

23. An apple woman sold forty-seven apples on Monday, eightys
nine on Tuesday, two hundred 2nd seventeen on Wednes-
day, one hundred and four on Thursday, one hundred and
twenty on Friday, and two hundred and eighty-seven on
Saturday : how many did she sell during the week ¢

26. A farmer sent five loads of oatg to market. The first lead
contained 63 bushels, the seocnd 58 bushels, the third 79
bushels, the fourth §7 bushols, and the fifth 68 bushels,
How many bushels were there in the five loads?

27. The imports of the six principal ports of Canada for 1855
were as follows : Montreal, 135626156 ; Toronto, $6420224 ;
Quebec, $4566376 ; Hamilton, $3545508; Kingston $849392 ;
and Port Stanley, $524264. What was the total value of the
imports at these six places?

{28. During 1848 there were exported from Canada 2248016 bushela
of wheat; in 1849 there were exported 3645320 bushels ; in
1850, 4547224 bushels ; in 1851, 4275806 bushels ; and in 1852,
5406718 bushels. How many bushels of wheat were ox
ported from Canada during the five years ending 18562

£9. A farmer has four fields of turnips; the first yields him 743
?}?sl}els, :111101 ;;egc%ndl;ll;ﬂ t;lushels, {he third 890 bushels, and@

e four ushels ; how many bushels of turni; )

he obtain from the four felde® els of turnipe 03
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80, At one of the large boot and shoe factories in Montreal, the
work turned out during a week was as follows : Monday,
1497 pairs of shoes, Tuesdal‘x, 1509 pairs, Wednesday, 1164
fuirs, Thursday, 1447 pairs, Friday, 1623 pairs, and Saturday,
498 pairs; how many pairs of shoes were made in this fac-

tory during the week ¢

81, When will a person who was born in the year 1793 be 84 years

of age?

32) (83) 34) (35) (36)
12 987 27145 753 16
R% 613 91913 197 61
56 479 16719 631 81
8 813 91871 976 47
01 271 49181 319 29
28 986 37162 864 87
45 129 34567 208 46
67 333 89134 642 98
89 400 56789 186 63
98 916 12345 421 42
76 713 67890 987 17
b4 934 12346 565 93
32 716 67891 321 82
10 201 23456 123 54
08 816 76912 456 70
76 999 34567 789 62
54 818 89123 808 16
82 554 45678 707 17
11 735 01234 606 91\
23 613 56789 404 87
a5 421 71642 506 63’
66 91¢ 97531 660 22
1 818 24680 770 71
88 397 90406 880 33
89 491 71430 990 42
86 378 61311 169 71
79 613 44433 178 93

491 91671 144 45
88 351 32016 916 67
80 678 57137 723 16
81 016 91346 444 49
86 814 13471 718 98
1 716 91399 999 86
36 537 12016 806 78
28 981 71307 437 34

No#s.—These long columns are designed to practise the pupil
apon rapidity in adding. He is not to spell them up by saying 8
and 6 make 14, 14 and 1 make 15,15 and 5 make 20, &c., but to read
them up by simE]y touching each digit with his pencil and naming
the sum ; thus, 8..14..15..20.,21..29. .83 43. &c.
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RKRECAPITULATION AND EXAMINATION QUEZTIONS

1. Questéon. What is Addition?
Answer. Addition is the process of finding the sum of two of
m:ore numbers,
. 'What are the numbers to be added called ¢
. The numbers to be added are called addends.
. What is the result of the addition called %
. The result of the addition is called the sume.

. When two or more numbers are to beadded together, what
is the first thing to be done ?

. When numbers are to be added, we first write them under
one another so that units come under units, tens under
tens, &c.

. What is the next part of the rule for addition ¢

. We next draw a line under the addends to separate them
from the sum.

. What is the next thing done ?

. We next add up the units’ column, set down the right-hand
figure of the sum under the column of units, and carry
the other figure or figures to the tens’ column.

. What is next done ¢

. We next add up the tens’ column, together with what we
carried from the units, write down the right-hand figure
of the sum unrder the column of tens, and carry the other
figure or figures to the hundreds’ column. )

Q. Why do we set down the right-hand fizure under the col-
umn added, and carry the other figures to the next cole
umn to the loft ?

4. Beeause, when we have added up any column, the right-
hand figure expresses units of that order, and the othet
figure or figures so many tens, and ten of any one order
make one of the next higher,

. How is the sign of addition written, and what is its name ?

. 'The sign of addition is written thus +, and is called plus.

. What is the sign = called, and what does it mean ¢

The sign = ia called the sign of ejuality, and it means that

the quantities between which it is written are equal ta
one another.

. Explain what is meant by the following expression :
17 + 200 + 40 + 8=167 + 9 + 11 + 33 + 40,

. It means that the sum of 17, 200, 40, and 3, i8 equal to the

sum of 167, 9, 11, 33, and 40.

. How may addition be proved ¢

. 'We may prove addition by adding the columns over again

from the top downward.

In what other way may addition be proved ?

We may prove addition by cutting off the top addend, add-
ing the others rogether. and thea o theirsom addiigsae
;g‘F adgena. The eniire suin ¢0uB OdtALICU BN Agrey

th tha found vy ine ruse.
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SIMPL/ i SUBTRACTION.

26. Subtraction i3 the process of finding the difference
getween two numbeit.,

27. The sign —, called minus, written between two
rumbers, indicates that the one following the sign is to be
subtracted from the one preceding it. Thus 16 — 9, read
16 minus 9, means that 9 is to be subtracted from 16.

28. The number to be subtracted is called the subtra-
hend, and the other number the minuend. What is left
efter the subtraction, is called the remainder or difference.

MENTAL EXERCISES.

1. From 100 take 1, and how many remain? TFrom 99 take 1, and
how many remain? From 98 take 1, and how many re-
main ? &c.

. From 100 take 2, and how many remain? From 98 take 2, and
how many remain? From 96 take 2, and how many re-
main ? &ec.

. From 100 take 8, and how many remain? From 97 take 8, and
how many remain ¢ &ec.

From 100 take 4, and how many remain? From 96 take 4, and
how many remain ¢ &c,

. How many are 100 —5% 95—52 90 — 52 85— 5% &o.

-How many are 100 — 6% 94 — 67 88 — 6% &o.

How many are 100 — 72 93 — 7% &e.

How many are 100 —8% 92— 8¢ &c.

How many are 100 —9¢% 91 — 9% &c.

10. How many are 87 —2—83—4—5—9—8—7—6—4-—51%

11, How many are 80 —9—6—7—1—2—4—5—6—T7—4?

12. Howmanyare9 +3 +4 +9+7+6—7—4—3—7—9—1—41
13, Howmanyare 6 +1 +5+2+1+3+7—2—1~3—T+9+8

—9— 47

14. Howmanyare 6 + T+4—9—8+2+9—8+6+7—8—2+7
—99

> »

©®aS e

16. How many are 19 +6 +7—8—4—7+8—6—2+1+9—~3—
4—2+7—87 ’

16. Fannie has 17 apples and Martha 9; how many more apples
has Fannie than Martha ?

A7. Emma worked 7 questions in arithmetic each day of the week,
while Maggie worked & questicns on Menday, 5 on Tuesday,
10 on We Anesday. 7 on Thursday. 8 on Friday, and 9 on Sat-
urday : } ow many more questions did Emma soive during
the wea nan Mzzgle
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18. Thomas went to market with 27 dollars. Fe paid 7 dollars fou
ultry, 3 dollars for vegetables, 4 dollars for fruit, and 1
ggllar for fish. How much money had he left ¢

19. George has 63 cents, and he gives 9 cents to Florence and 8
cents to Charles. How many has he remaining ¢

20. A farmer had a flock of 34 sheep.  He lost 7, sold 9, gave away
8, killed 4, and kept the rest.” How many did he keep?

21. Lizzie has37 cents, She spends 4 cents for a pencil, 7 cents for
paper, 3 cents for iuk, 9 cents for a copy-book, and the re.
mainder for aslate, How much did she give for the slate ¢

22. A man has 35 cords of wood to saw, and wishes to finish it in 5
weeks. He saws 3 cords the first week, 5 cords the second,
8 cords the third, and 9 cords the fourth. How many cords
remain for him to saw in the fifth week ¢

RULE FOR SUBTRACTION.

29. Write the subtrahend under the minuend so that
unils come under units, tens under tens, de.

Commence at the right-hand side, and subtract each fig-
ure of the subtrakend from the corvesponding figure of “the
minuend, and set down the remainder in the same colwn.
If in any case a figure of the subtrahend is greater than the
corresponding figure of the minuend, increase the latter by
10, and then carry one to the next figure of the subtrahend,

PRroOF.—Add the DIFFERENCE fo the SUBTRAHEND, and
the sum should equal the minuend. Or,

Subtract the DIFFERENCE from the MINVEND, and the re-
mainder should equal the subtrahend.

ExampLE 1.—Find the difference between 167947 and
82714,

OPERATION Here setting down the given num-
167947 Minuend. bers according to the rule, we sub-
82717 Subtrahend. tract each digit of the subtrahend
—_— from the one above it, and set down
135230 Difference.  the remainder in the same column,
Then to prove our work, we add
167947 Proof. the difference to the subtrahend ; and
since the sum thus obtained is equal to the minuend, we
conclude the work is correct.
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ExERCISE 7.

(1) (2) (3) (4)
69147934 4613598 619145 6191890
18003932 1203068 19143 6190840

(5) (6) ) (8)

9876543 129147 914718 898906

543210 20034 212206 287103

8. From eight hundred and seven millions nine hundred a 1
gixty-five thousand seven hundred and seventy-eight, take
six hundred and three millions eight hundred and sixty-one
thousand seven hundred and twenty-five.

#0. From five millions seven hundred and four thousand nine
hundred and eighty, take five millions three hundred and
four thousand six hundred and forty.

ExampLE 2.~~From 723 take 571.
OPERATION, Herc in the second column, we cannot
723 take 7 from 2, so we increase the 2 by 10
671 and thus make it 12. Then we say 7 from

_ 12 and 6 remain. Next we add 1 to the
152 b in the subtrabend, and say 6 from 7 and
1 remains.
ExavpLE 3.—From 71006 take 9867.
OPXRATION. Here we say 7 from 6 we cannot, but, in-

71006 creasing the 6 by 10, we say 7 from 16 and

9867 9 remain. The 7 (i. e. 6 with 1 added) from

0 we cannot, but, increaging the 0 by 10, we

61139 have 7 from 10 and 3 remain. Then 9 from

0 we cannot, but 9 from 10 (i. e. 0 and 10) and 1 remains.

10 from 1 we cannot, but 10 from 11 and 1 remains.
Lastly, 1 from 7 and 6 remain.

EXERCISE 8.
1) (2) 3) (4)
676643 816427 16134 291860
12571 13518 5317 119137
(5) 6) [0} (8)
8167140 191(0342 810006 9000470

214067 191008 79867 916439

o——— ——
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13.
14,
15.
16.

17

18

19,

20,

21

29,

A man paid 217805 for a steamboat and o fterw

SIMPLE SUBTRACTION.

) (10) an (12)
80000007 8043007 960007008 600400670
9149136 3429168 9989986 19140607
Find the difference between 70460 and 9086.

Find the difference between 800000 and 98647.

Find the difference between 407080 and 998.

Fyom seventy-six millions and eighit take eleven millions » s
hundred and seventy-cight thousand five hundred snd
twenty-nine.

From four millions seventy thousand and ninety teke six hun
dred and eighty thousand zeven hundred and four.

From twenty-seven millions forty-three thousand and six lake
twenty millions seven hundred thousand and eighty.

A farmer who had nine hundred and sixty bushels of potatoes
sold five hundred and scventy-six bushels, How many
bushels had he remaining?

From a library containing forty-seven thousand and ninety
volumes, twenty-cight thonsand seven bundred and ninety-
six were sold. Ilow mauy volumes remained ?

The entire population of Dritish North America is abcut
4260000. 'T'he population of Canada is 5000000 ; what iz the
population of the remaining provinces of British North
Amcrica ?

. Henry has 276 marbles; he gives 17 to Tom, 61 to Willie, 63

to Robert, and 24 to Join ; how many Lias he left?

A merchant paid 12 dollars for figs, 17 dollars for raisins, 29
dollars for spice, 164 dollars for suyar, 716 dollars for tea,
690 dollars for coffee and wine., He carried with him 2700
dollars ; after paying for all these goods how much had he
left ¢

Three merchants bepan business with a eapital of 51798 ; the
{il'et had £714, the sccond lad 7417, what did the thirg
ave ? :

s pold it for

'

149705 owsuel did Lo ose by §is! I

. Xf von add 789 to 851 and thea subiract 708 from thie sum,

whest vl remaine 2

27, What <umy added to 6179 will make twenty-seven miiliors and

Auviroevn ¥

. The poalation of Teronto iy 50060, Mentreal S6030, TTamdlton

it Onelee 454509, London 10000, Gltawa 104 {

to Sy bow much dess ia the entive popaluiion of these

soven cities than that of New York, which is 660060 §
Whai five numbers each greaier then 109 togothe» make 7134

80. Reso've the nwinber 5146 inte any four ad@ruds noue of whick

sball 7 77 than 190,
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31, The minuend is 74967 and the remainder 6943, what is the
subtrahend ¢

82. The subtrahend is 64009 and the remainder 7143, what is the
minuend %

83. 'What sum will leave 1727 when 917 is taken from it ¢

84. Four loads of wheat together weizhed 9169 lhs. The first
weighed 2007 lbs,, the second 1983 lbs., and the third
2614 1bas. : what was the weight of the fourth ¢

85, What two numbers, neither of them less than 740, will to-
gether make 91371

(36) (37) (38) (39)
1789437 913471 167142 987671
—12371 —61312 —9347 —81432
—20867 —01314 —91671 —13427
—14371 —6713 —9181 —90000

—3198 —9147 —16 —6714
1729630

Nore.—Add up these numbers and subtract at the sa
Thus in guestion 36 proceed as follows: 8 and 1 make
make 16 and 1 make 17; 17 from 7 we can’t, borrow 10,
from 17 and 0 remairs; 1 (carried) and 9 make 10 and 7 n
and 6 make 23 and 7 make 30; 30 from 3 we can’t, borrow 3 ¢
next order, then 30 from 33 and 3 remains ; 3 (carried) and 1 n
4 and & make 7 and 8 make 15; and so on.

(40) (41) 42) (43)
194362 734713 3427 314267
—7143 —23142 —67142 —267

—21713 — 61714 98134 —98

61429 91317 278 417132

—21347 —23916 ~6179 —98067
205588

Nore.—In these questions, bearing in mind that the numbers
preceded by the sign — are to be taken in a subtractive sensc,
and those without any sign in an additive sense, proceed as fol-

lows: —7 +9=2and —8=—1ond —3=—4and + 2=—2
and 2 from 10 = § to set down ; next one borrowed, aind therefore
—land—4=—=5and +2=—3ard—1=—4and —4=—38
and 4+ 6= — 2 and 2 from 10 = 8§ to set down ; next —1 (1 bor-
rowed iand —3=—4and + 4=0and —7=—"Tand —1=—38
and + 3 = — 5 and 5 from 10 = 5 to set down, &ec.

(¢}

23876745271987167143910086471132987679
191898169123491810127189161713:1291181
F S oy

¥
L %

(45)
91200012001341902100013041321 71329516
8079113406914712913291346129131421986
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EXAMINATION QUESTIONS.

46)
1234567890001230004560007890000043007
1119189167462371342012346678911254569

“n
8091002000300040000500000678009720003
014867198671491813471986714986914271

(48)
98181000000000006000700040098167007100
1234567590120071901300410910007180981

Nore.—Questions 44-48 are intended to exercise the pupil in
rapidity in_subtraction. Simply touching the digit in the subtra-
hend and that in the minuend, he should at once name the figure
to be set down. Thus,1..9..8;8..17..9; 2..6..4; 9..17..8;

3..8.

.5, &e.

RECAPITULATION AND EXAMINATION QUESTIONS,

1. Question. What is Subtraction ¢
Answer. Subtraction is the process of finding the difference

2. Q
A.

3 Q
A.

between two numbers.

‘What is the number to be subtracted called ¢

The number to be subtracted is called the subtrakend.

‘What is the number from which the subtrahend is to be
taken called ?

The number from which the subtrahend is to be taken is
called the minuend.

4. Q. What is the number resulting from the subtraction called?
A. The number resulting from the subtraction is called the

RO DO

Ead
=0

difference or remainder.

. How is the eign of subtraction written, and what is it

nal

med ¢
. The sign of subtraction is written thus —, and ie called

minus.

. What is the first part of the rule for subtraction?
. We are first directed to write the subtrahend under the

minuend so that units come under umits, tens under
tens, &e.

. What is the second part of the rule for subtraction ¢
. After drawing o line below the subtrahend to separate it

from the remainder, we subtract the right-hand figure
from that over it and set down the remainder in the same
column ; then we subtract the teng figure of the subtra-
hend from the tens’ figure of the minuend, next the hun.
dreds ; and so on.

. When any figure in the subtrahend is greater tLan the figure

of the minuend directly over it, how do we proceed ¢

A. When the subtrahend-figure is greater than the correspond.

ing minuend-figare, we increase the latter by 10 and them
add one to the next subtrahend-figure to the left.
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% Q. How may subtraction be proved ¢

A. We may prove subtraction by adding together the remain-
deir an dt,he sublrahend : the sum should be equal to the
minuend.

10. @ How may subtraction be proved by subtraction ?

4. By subtracting the remainder from the minuend ; the re-
sult should equal the subtrahend.

SIMPLE MULTIPLICATION.

30. Multiplication is a short process of taking one nume
®er as many times as there are units in another.

31. The number to be multiplied is called the multi-
plicand.

32. The number by which we multiply is called the
multiplicr.

33. The number resulting from the multiplication is
called the product.

34. The multiplier and the multiplicand are called the
factors of the product.

356. An integer or integral number is a whole number.
Integers are either prime or composite.

36. A prime number is a number which cannot be ex-
actly divided by any integral number except unity and itself.
Thus 1, 2, 8, b, 7, 11, 13, 17, 19, 23, &c., are prime num-
bers.

37. A composite numbgg is the product of two or more
fotegral numbers, neither of *which is unity. Thus 4, 6, 8,
b, 12, 14, 15, 16, 18; 20, 21, 24, 25, &c., are composite
pumbers.

88. The sign x, called the sign of multiplication, writ-
ten between two numbers, indicates that they are to be mul-
tiplied together. Thus 16 x %, read 16 multiplied by 17,
weans that 18 is to be multiplied by 7.
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8. How many are 9 times 27 9 times 39 9 times 4¢ &o.

34
MULTIPLICATION TABLE.

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 ure 7
9 — 4/ 2 — 6/ 2 — 8 2 —10] 2 — 12| 2 — 14
3 — 6/3 — 9 8 —12( 83 —15 83 — 18} 3 — 21
4 — 8/ 4 —12( 4 — 16/ 4 —20] 4 — 24{ 4 — 28
6 —10{ b — 15 b — 20| 5 — 25| 5 — 30| b — 3b
6 —12/ 6 — 18/ 6 — 24| 6 — 30| 6 — 36| 6 — 42
H—14/ 7 —21| 7 —28/ 7 — 385 7T —42| T — 49
8 — 16/ 8 — 24} 8 — 32| 8 — 40, 8 — 48| 8 — &6
9 —18/ 9 —27 9 —36| 9 —45 9 — b4 9 — 63
10 — 20{10 — 30[{10 — 40{10 — 50'10 — 60110 — 70
11 — 22(11 — 33|11 — 4411 — 5511 —66{11 —
12 — 24|12 — 36/12 — 4812 — 6012 — 7212 — 84
8 times 9 times | 10 times | 11 times | 12 times
1 are 8 1 are 9 1 are 10 1are 11 lare 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 b -— b5 5 — 60
6 — 48 6 — 54 6 — 60 6 — 66 6 — 72
7T — 56 T — 63 7— 170 7T— 71 h— 84
8 — 64 8 — 172 8 — 80 8 — 88 8§ — 96
9 — 12 9 — 81 9 — 90 9 — 99 9 —108
10,— 80 | 10 — 90 | 10 —100 | 10 —110 | 10 —120

J11 — 88 11 — 99 | 11 —110 | 11 —121 | 11 —132

; — 96 | 12 —108 | 12 —120 | 12 —132 | 12 —144{

MENTAL EXERCISES.

1. How many are twice 27 twice 'twice 417 twice5? twice 67 &
2. How many are 3 times 2¢ 3 times 3#3 times 4 ¢ &ec.

8. How many are 4 times 2% 4 times 3% 4 times 4% &c.

4. How many are 5 times 2¢ 5 times 32 5 times 4% &c.

6. How many are 6 times 2% 6 times 8% 6 times 47 &c.

8. How many are 7 times 2% 7 times 3% 7 times 4% &c-

7. How many are 8 times 2% 8 times 3¢ 8 times 4 % &c.
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9. How many are 10 times 2% 10-times 8¢ 10 times 4 ? &o.
10. How many are 11 times 2% 11 times 3% 11 times 4 ¢ &c.
11. How many are 12 times 2% 12 times 3% 12 times 4 ? &ec.

12. How many are 3 times 7% 7 times 3% How many 7's in 21%
How many 3's in 211

13. How many are 8 times 9% 9 times 8¢ How many 98 in 72¢
How many 88 in72%

14. How many are 6 times 7% 7 times 6¢ How many 6's in 421
How many 7’s in 42%

15. How many are 8 times 8% “dow maby 8's are there in 64¢

16. How many are 12 times 3¢9 times 128 How many 12's in 108¢%
How many 9s in 208%

17. How many are 11 times 11? How many 11’sin 121%

18. How many are 8 times 6% 6 times 8¢ How many 8's in48%
How many 6'ain 482

19. How many are 9 times 9¢ How many 9sin 81%

20. How many are 7 timee 8¢% 8 times 7?9 How many 88 in 561
How many 7's in 656? “

Nore,—The teacher should continue this exercise until his pu-
pils are thoroughly familiar with the multiplication table.

21. What are the factors of 4% (Ans. 2 x 2.) What are the factors
of 8% (Ans. 4 x2 or2 x 2 x 2.) What are the factors of
487 (Ans. 8 x6,0r12 x 4,ord x4 x3,0or 2x2x4x3
or2x2x2x2x3,0rl16 x 3,or 24 x 2.)

22. Whatf are the factors of 18¢ of 20¢ of 24% of 32% of 36% of 81 !
of 144 7

23. What are the factors of 729 of 84 % of 56 7 of 39 % of 108% of 121¢
o4, W'hatfa.gi the factors of 159 of 352 of 429 of 277 of 887 of 100 .
o ?

RULE FOR MULTIPLICATION.

39. When the multipli#y does not exceed 12.

Place the multiplier under the right-hand figure of the
multiplicand, and draw @ horizontal line beneath.

Begin at the vight-hand side, and multiply each figure
of the multiplicand by the multiplier, set down the right-
hand figure of the partial product under that figure of the
multiplicand which produced it, and carry the remaining
‘fgure or figures to the next partial product.
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ExamprLE.—Multiply 71497 by 12.

OPERATION. Here 12 times 7 are 84, and we
Multiplicand 71497 set down 4 and carry 8; 12 times 9
Multiplier 12 are 108 and 8 carried are 116, of
which we set down the 6 and carry
Product 857964 the 11; 12 times 4 are 48 and 11

carried make 59, of which we sef

down the 9 and carry the 5, &c.

EXERCISE 9.

1) (2) 3 )
71491371 91818947 91134719 67143917
2 3 4 5

(5) (6) (7) (8
918765421 879165498 12357986 987165498
6 7 8 9

(9) (10) 1) 12)
1671491345 7861491391 4291498671 78674918
10 11 12 8

13. What is the product of 791876 x 3% x 2% x 41 x 12%

14. What is the product of 818619847 x 7% x 8% x 9% x 11%

15. What is the product of 6179 x 3% x 5% x 71 x 9% x 12%

16, What is the product of 6987169 x 10% x 7% x 8% x 6%

17. Multiply 714719 by 12.

18. Multiply 1913476 by 9.

19. How many are 8 times 76598 ¢

20. How many are eleven times four hundred millions seven thou
sand and ninety-six ?

21, What is the product of 714 x 7% x 117 x 6% x 5% x 12¢

~ 40. When the multiplier is~a composite number, none
of whose factors are greater than 12:—

RULE.

Multiply the given multiplicand by any one of the fac-
fors of the multiplier ; then multiply the product thus ob-
fained by a second factor of the multiplier, and this second
product by the third factor if there be one ; and so on until

‘
!
1

all the factors of the multivlier are used.
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Lxarprr,—Multiply 671908 by b6.

OYRPERLTION.

671908 Here the multiplier is 56, of which the
8 factors are 8 x 7, and, according to the rule,
~———— we first multiply the given number by one
537526t factor, and then the result by the other factor.

87626848
ExErcise 10.

Muitiply 719867 by 48. 7. Multiply 716914 by 144.
Multiply 916704 by 84, 8. Multiply 167149 by 54,
Multiply 714367 by 27. 9. Multiply 191878 by 42.
Multiply 161714 by 16. 10. Multiply 891476 by 64.
Multiply 71698 by 81. 11. Multiply 918978 by 108.
Maltiply 81897 by 121. 12. Multiply 765439 by 132.
How many are seventy-two times six hundred and four thou-

SoomwNe

it
u.

15.
16.
17
18,

19.

sand five hundred and seventy-nine ¢

How many are forty-nine times eight millions nine hundred
and sixty-eight thousand four hundred and seventy-six ¢

What will 49 horses cost at $147 each ¢

‘What will 63 cows cost at $48 each ¢

‘What will 987 hogsheads of sugar cost at $80 a hogshead ?

Suppose a book to contain 412 pages, each containing 42 lines,
and that each line contains 56 letters, how many letters are
there in the whole book 2

If an apple-woman sells 121 apples a day, how many will she
sell in a year, which, omitting the Sundays, contains 313
days ?

41. When the multiplier exceeds 12, and is not a com-

posite number :—

RULE.

1. Set the multiplier under the multiplicand so that units

come under units and tens under tens, de.

. Multiply the multiplicand by each figure of the multi-

olier separately, and set down each partial product
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thus obtained so that the first figure falls directly undee
that figure of the multiplier by which it was obtained.

III. Add the several partial products together as they stand
The sum will be the entire product sought.

PROOF OF MULTIPLICATION.

42, Firsr MerHOD.—Multiply the multiplicand by ONE LESR
than the multiplier, and to the product thus obtained add the multi.
plicand. The result should be the same as the product obtained by
the rule.

S8ecoNDp METHOD.— Cast the 9 s out of the multiplicand and set
down the remainder, also out of the multiplier and set down the re-
mainder ; multiply these two remainders together, and cast the 93
out of their product. The remainder thus found should be the same
as that obtained by casting out the 9's from the product of the multi-
plicand by the multiplier.

Thus to prove Example 1, we proceed as follows :

T+4+9+6+3=29 and 29 + 9 gives a remain.
4 der, 2, which we write down to the left of a cross, aa
2Y2 in the margin,
Next, 2+ 9 =11, and 11 + 9 gives a remainder, 2
4 which we write to the right of the cross.
Next, 2 x 2=4, and 4 + 9 gives a remainder, 4,
which we write above the cross.

Lastly, 2+ 14+ 7+8+9+ 2+ 7=31, and 31+9 gives a re-
mainder, 4, which we write beneath the cross. Then, since the
number above the cross agrees with that below it, we conolude the
work is correct.

ExaupLe 1.—Multiply 74963 by 29.

OPERATION, Here we first multiply the given multipli
74963  cand by 9, setting 7, the first figure of the par.
29  tial product, directly under the 9; next we
multiply the given multiplicand by 2, and set
674667  down the partial product so that its first figure,
149926 6, falls directly under the 2 by which we are
———— multiplying ; lastly, we add the two partial
2173927  products together ust as they stand.
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ExaMPLE 2.—Multiply 714987 by 23004.

OPERATION. Here we first multiply 714987 by 4,
714987 setting the first figure of the partial
23004 product under the 4; we next multiply by
———— 3, setting the first figure of the second
2859948 partial product under the 3, and so on;
2144961 finally, we add the partial products to-
1429974 gether as they stand.

Note.—Since the multiplicand multiplied
18447560948 by 0 is equal to 0, we pass by the 0's ix})the
multinlier.

Exgrorse 11.

) (€] 3) @)
7191486 314976 819715 7819164
23 89 698 908

) © ) ®)
6640910 7190867 8491701 28700046
8040 8046 91008 90870

9) a9 an (12)
11406800 123456789 91845067 9870643987
800708 98067 900004 9060409

. 'What is the product of 71476 x 9187 ¢

14. Wkt is the product of 91476 x 81909

5.

. What is the product of 8100070 x 81009¢%

16. What is the product of 5858857 x 506007 ¢

7.

18.
19.

20.

21

Multiply six millions three hundred and seven thousand nine
hundred and eighteen by twenty thousand seven hundred
and ninety.

Multiply seventy.eight thousand four hundred and eighty-si%
by tweuty times seven thousand and nineteen.

Muitiply weven hundred and forty times nine hundred ana
seven by thirteen times two hundred and seventeen.

If an acre of wheat sield 29 bushels, how much will 149 acre”
produce ? )

What will 2}_ horsew cost at $106 each ?
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22. If 1 hhd. of sugar cost $83, what will 1149 hhds. cost # )

23. Montreal is 360 mjles distant from Toronto ; how many perchea
are there in this distance, the mile containing 320 perches ?

24. If a oity contains 97 streets and on an average 304 houses on
each street and 17 %)ersons in each house, what will be the
entire population of the city ?

25. If a library consists of 183 shelves, each shelf containing 63
volumes, and if the average number of pages of reading ia
307 to a volume, how many pages of reading does the library
contain ¢

26. If a township contains 23 schools, and each school averages 47
pupils, how many children are there attending school in the
township ¥

(£1))
9876718134071987679886997586

(28)
8176149235698719081476345?;7

(29)
130579864213579843212345678
9

@0
8114761934578999868887766%4

Nore.—These long lines are intended to exercise the plg)il in
rapid multiplication.  He should be required to name the figure
to sot down with as few intermediate words as possible. Thus,
instead of saying 8 times 6 are 48, set down 8 and carry 4; 8 times
5 arc 40 and 4 make 44, set down 4 and carry 4, &ec., he should be
taught to simply touch each figure with his pencil and merely
name the digit in the multiplicand, the multiplier, and the figure
to be set down, as follows: 8...6...8, 8...5...4, 8.+.7...0, 8...9
«r 8, &o0.

RECAPITULATION AND EXAMINATION QUESTIONR

1 Question. What is multiplication?
Answer. Multiplication isa short method of taking one numbey
as many times as there are units in another.
2. @. What is the number to be multiplied called ¢
4. The number to be multiplied is called the multiplicand.
8. Q. What is the number by which you multiply called
A. The number by which we multiply is called the multinkdet
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4. Q What is the resalt of the multiplication called
A, The ngmber resulting from the multiplication is called the
product.

5. Q. What are the factors of a number ?
A. The factors of a number are those numbers which, multi-
plied together, produce it. Thus the multiplier and
multiplieand are the factors of the product.

8. Q. What is an integer or integral number #
A. An integer or integral number is a whole number,

7. Q. Of how many kinds are integers %
A. Integers are of two Kinds, prime or composite.

8. Q. What is a prime number ?
A. A prime number is a number which has no integral factors
except itself and unity.

9. Q What are all the prime numbers less than 1007

10. Q. What is a composite number ?
A. A composite number is the product of two or more integral
factors neither of which is unity.

11. Q. What are all the composite numbers less than 100¢

12. @. How is thesign of multiplication written ¢
A. The sign of multiplication is written thus, x.

13. Give the rule for mu]fip]ication when the multiplier does not
exceed 12. (See Art. 39.)

14. Q. In this and the other rules for multiplication, why do we
begin multiplying at the 77gkt-hand side ?

A. We begin at the right-hand side in multiplication for the
same reason that we begin at the right-hand side in ad-
dition, i. e. in order to take advantage of the principle
of carrying.

15. Q. What do you understand by the principle of carrying?
A. When we have obtained the product of any two digits in
multiplieation, or the senm of any column in addition, we
set down the right-hand figure in that column and earry
the other figure or figures to the next product or next
column, and are thus enabled to do by onc process what
would otherwise require several.

18. Give the rule for multiplication when the muitiplier can be
broken up into two or more factors, neither of them

greater than 12, (See :Art. 40.)

17. Give the rule for multiplication when the multiplier is not
composite and is greater than 12. (See Art. 41.)

18. Q. Tn this latter rule, why are you directed to write the right.
hand figure of each partial product directly under that
figure of the multiplier by which it was obtained ¥
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A. We are thus directed because units multiplied by any order.
will give that order for product. Thus, the units of the
multiplicand, multiplied by the units of the multiplier,

ive units for product, and we set down the right- and
%gure of this partial product under tho units; so the
units of the multiplicand, multiplied by the tens of the
multiplier, give tens for the product, and we therefore
commence the partial product under the tens in the
maultiplier.  Similarly, the units of the multiplicand,
multiplied by the hundreds of the multiplier, give hun-
dreds for the produect, &c.

19. Q. How do you multiply by 10, 100, 1000, 10000, &c. ¢

A. We multiply any number by 10, 100, 1000, &c., by annexing

one, two, three, &c., ciphers to the multiplicand.

20. Explain how multiplication may be proved, and illustrate tha
pyoo{,l by casting out the 9's, in examples 1-12 in Exe,.
cise 11.

SIMPLE DIVISION.

43. Division teaches the method of finding how many
times one number is contained in another.

44. The number to be divided is called the dividend,

45. The number by which we divide is called the
dinisor.

46. The number showing how many times the divisor is
contained in the dividend is called the quotient.

47. If the divisor is not contained in the dividend an
exact number of times, there is left after the division a
number called a remainder.

Nore,—The remainder is of the same name as the dividend,
because it is a part of it and must always be less than the divisor.

tween the numbers, indicates that the one preceding the

sign is to be divided by that following it. Thus 16 =4,

read 16 divided by 4, means that 16 is to be divided by 4.
Norr.—The division of one number hy another is also indicated

by writing one above the other, or by writing a colon between them,
Thus 27 + 4, or %7, or27: 4, cach means 27 divided by 4,

48. The sign =, called the sign of division, written be-
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49. Wbhen the divisor does not exceed 12, the rule is
ouged short division; but when the divisor is greater than
18, it is called long division.

MENTAL EXERCISES.
1. How many times is 2 contained in 8? in 10? in 18¢ in 11¢ in
2. H(?V'many times is 3 contained in 9% in 15? in 27% in 3317 in
$. Holx:;:many times is 4 contained in 20? in 28¢ in44? in36¢ in
4, Ht;\g;many times is 5 contained in 357 in 10% in 50¢% in 25¢ in
5. B%v'many times i8 6 contained in 18% in 427 in 549 in 36¢ in
6. Ht;gv?many times is 7 contained in 35? in 7% in 217 in63% in
1 H%\;'?many times is 8 contained in 24? in 72? in 96% in40°? in
8. Hc%\ar?many times is 9 contained in 81? in45% in 18¢ in 72¢% in
9. H?X gr;uqmy times is 10 contained in 10% in 40? in 1009 in 120%
0. H(i);:’ 1!(1)162;1}’ times is 11 contained in 337 in 779 in 1219 in 88¢
1L Hc;lvlv {il';l;ly times is 12 contained in 60¢ in 132% in 36% in 96%
12 H(;;'?mmy times is 7 contained in 179 in 37 in 38% in 62¢ in
13. Ho;{*ymany times is 8 contained in §3% in 7¢ in 717 in 807 in

14. How many times is 9 contained in 23% in 100% in 48¢ in 807 in
15. Ht;;vgr;:.ny times is 12 contained in 167 in 37? in 140? in 101?

16. Florence has 47 questions in division to work in the week ;
how many must she do each day?

§7. George has 56 apples and he wants to make them last 7
Eveeks; how many may he eat each week{ how many each

ay?

48, Charlie wants to read a book, containing 135 pages, through in
11 days; how many pages must he read each day ?

19. Emma has 78 books, and wishes to divide them as nearly as
possible equally among 7 shelves? how many must she put
on each shelf ¢

0. A farmer has 107 sheep, and wishes to divide equally, or as
nearly so as possible, among 9 fields ; how many must pe
placed in each ?
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RULE FOR SHORT DIVISION.

B0. Set down the divisor to the left of the dividend.

Begin with the lefi-hand figure of the dividend and
divide cach figure in succession by the divisor, setting thé
quotient.figure. divectly under the figure divided. If thers
s a remainder after dividing any figure, prefix it te thi
next figure of the dividend, ard divide the number thu

orined as before.  When the divisor is not contained ancl
in any figure of the dividend, write « cipher under thal
figure and consider that figure as a remnainder.

Exavpre 1.—Divide 271406 by b.

OPERATION. Here we say 5 in 2, no times; but since
5)271406 it is the left-hand figure, we do not set down
———— the O in the quotient; next 2 written before
54281% the 7 makes 27, 5's in 27, 5 and 2 over; 2
before 1 makes 21, 5’s in 21, 4 and 1 ever;
1 before 4 makes 14, 5's in 14, 2 and 4 over, &. A% the
end we have a remainder of 1, and since we cannot actnally
divide 1 by 5, we indicate the division by writing it thas }.
(See Art. 48, Note.)

Exampre 2.—Divide 704653 by 8.

OPERATION,

8)70465683 Here we say 8's in 70, 8 and 6 over;
S 8’sin 64, 8; 8'sin 6, 0 and 6 over;
88081% 8s in 65, 8 and 1 over; 8's in 13,
1 and 5 over, and we set down this
last remainder by writing it abova a
line with the 8 below it and rea. &

five eighths.

Exercise 12.

@ (2) ® (O]
2)T146987 8)8914567 4)914097 5)130047198

%) (6) m ®)
6)987650432 7)100147163 3)01807146 0)91471608
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()} @10) an 12)
10222333444  11)3121316161 12)914556677 9)111111111111
13. 9146291 -+ 2 19. 100610067 + 8
14, 714632+ 3 20. 99999999 + 10
15. 1234610+ 4 21, 88888888 + 12
16. 7000000 4- 5 22. 123456780 + 9
17. 8100406 + 6 23. 918276543 + 11
18. 9001629 + 7 24. 200000000 + 7

b.-Divide two hundred millions eeven hundred and twenty.
¥ .9 thousand seven hundred and eleven by twelve,

26. If 7 horses cost $882, what is the cost of one horse ¢

27. If a field of 11 acres produces 746 bushels of oats, what is
the yield per acre ?

28. If 12 schools together contain 1932 scholars, how many is
that on an average to each school ¢

61. To divide by a composite number, none of whose
factors is greater than 12:—

RULE.

Divide the given dividend by ome factor of the given
divisor, and then divide the quotient thus obtained by the
ether factor.

b obtain the correct remainder, multiply the last re-
mainder by the first divisor, and to the product add the first
remainder,

ExampLE.—Divide 71469 by 35.

OPERATION. Here the factors of the divisor
5)71469 are 5 and 7.. dIn (Lividigg-bydl.i y:ie
o058 4 — et a remainder, 4, and in divid-
7)1522.3. ~4 =1t rem. ig;g the first quotient by 7 we get
2041..6 = 2d rem. j remainder, 6. Then, to get the
6 x B =30 + 4 = 34 true remainder, we multiply 6, the
Ans. 204133, la vemainder, by b, the first divi-
gor, and add 4, the first remander, to_the product. This
gives us 34, which we write above the divisor, as before ex-
alained.
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ExEercise 13.

1. Divide 714967 by 16. 6. Divide 22222222 by 108,

2. Divide 100801 by 27. 7. Divide 817149324 by 121,

8. Divide 9186713 by 81. 8. Divide 8182838485 by 100.

4. Divide 16151712 by 144. 9. Divide 667788091 by 64.

6. Divide 1671932 by 42. 10. Divide 78998778998 by 54.
11. Divide nine hundred and seventeen millions forty-eight thou,

sand and six by one hundred and ten.

12. Diqilide seventy millions four thousand and nineteen by sixty.
three.

13. How many times 1s fifty-six contained in seventy-nine times
four hundred and eleven thousaud six hundred and nine?

14. A bushel of wheat weighs 60 Ibs. ; how many bushels are there
in 71496 1bs. ?

15. How many bushels of rye are there in 918674 1bs., one bushe
of rye weighing 56 1bs. ¢

16. How many bushels of barley are there in 281717 Ibs., one
bushel of barley weighing 48 lbs. ¢

17. If 48 cows cost $1774, what is the cost of one cow ¢

18. If 21 bushels of pease weigh 1260 1bs., what is the weight o
bushel ?

19. Divide 71498 x 7 x 17 by 686.

20. Divide $71498 equally among 45 persons.

RULE FOR LONG DIVISION.

62. Set doun the divisor to the left of the dividend, as
in short division, and the quotient to the right, thus :
Divisor) Dividend (Quotient.

Find how many times the divisor is contained in the few
est figures of the dividend that will contain it once or more,
and 1{}lace the figure thus fousd in the quotient.

ultiply the divisor by the figure put in the quoticnt,
wré he product under the figures divided, and subtract.

To the right of the remainder thus obtained bring down
the next figure of the dividend; divide the nmuinber thus
Jormed as before, and proceed thus till all the figures of the
dividend have been brought down. o

When there is a remcinder at the end of the process,
wrile it over the divisor and annex it to the quotiend.

Proor or DivistoN.—AMuluply the quotient by the divi
sor, and add in the remasnder, The sum should be equal te
the dividend.
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ExauprLE 1.—Divide 714986 by 618.
OPERATION.

613)714986(116632§ Here the fewest figures that will
613 contain 618, the divisor, are three,
— viz., 714. 613 in 714 will go 1 time,
1019 we therefore set 1in the quotient;

613 then once 613 is 613, which we set
4068 down under the 714 and subtract.
86178 We thus get a remainder of 101, to
T3906 which we bring down the 9, and thus
3648 obtain 1019 as the new number to be
228 divided. Next, 613 in 1019 will go

one time ; we therefore set down the
1 in the quotient, multiply and subtract as before, and thus
obtain 406 for remainder, to which we bring down 8, the
next figure of the dividend. This gives us 4068 for the
next number to ‘be divided; 613 into 4068 will go 6
times, etc.

ExampLE 2.—Divide 896714 by 8842.

OPERATION.

8842)896714(1014613 Here we say 8842 into 8967 will
8842 go once, and we thus get a re-
12514 mainder 125, to which we bring

8842 down the 1. This gives us 1251 for
3672 the next number to be divided;
8842 into 1251 will go O times, and

we accordingly put O into the quo-

tient and bring down the next
fgure, viz., 4, to the right of the 1251, and thus get
12514 as the number to be divided, etc.

ExErcise 14.

1. 8016749-+227 6. 6171112+17

2. 8161413+1116 /7. 889187628161
8. 14987062108 4 8. 1122334443344
4. 8222800+-8161 9. 91929394+ 81007

b, 7142347-+23 10. 19167123-+19123
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11. Divide 9167492 by 7x17x93.
12. Divide 6149811 by 13x15x 11.
13. Divide 8182700 by 617 times 23,

14. The product is 2526426017908695, the multiplier is 274987¢8;
what is the multiplicand ¢

16. The product of two numbers is 405768300 ; one of the numkba ¢
is 50406, what is the other ?

16. What number multiplied by 538362 will make 4084155396 ?
17. 723 times 417 i8 how many times 917 %
18. 238 times 1476 is how many times 91%
19. 271 times 777 is how many times 1027 ¢
20. 1271 times 2986 is how many times 407x 117
21. If a ship sail 217 miles 2 day, how long will it require to com-
plete a journey of 9142 miles ¢
22. If one acre of land cost 43 shillings, how much can be pur-
chased for £1798%
23. Divide twenty-seven millions four thousand and nine by four
thousand and seventeen.
Divide eight billions seventy millions and six dy forty thousand
six hundred and ninety.

25. Divide seven hundred and four millions and one 8y seventy-
nine thousand four hundred and ten.

26. If 29 tons of hay cost $677, what will 1 ton cost ¢

®

@7 (28)
11)123456789123456789123456789 9)9147681342987647141565986777
(29) (30)
12)778188999664422113332700614 7)120034005600780091400671478

Nore.—The }{]upil should be exerciged in these long lines by
simply naming the divisor, partial dividend, and quotient-figure,
as follows : 11..12..1,11..13..1,11..24. .2, 11..25..2,11..36. .3, &¢

RECAPITULATION AND EXAMINATION QUESTIONS.

1. Question. What is Division ¢

Answer. Division is the process of finding how often one num-
ber is contained in another.

2. Q. What is the dividend ?
A. The dividend is the number to be divided.
8. Q What is the divisor?
A. The divisor is the number by which we divide.
4. Q. What is the quotient ¢
4. The quotient is the result of the division, and expresses

how many times the divisor is contained in the dividend.
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12.
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Q. What is the remainder ¢
A. The remainder is what is left when the divisor is not con-
tained an exact number of times in the dividend.

. Q How is the remainder written?

A. We write the remainder above a short horizontal line with
the divieor beneath it, and annex the expression thus
formed to the integral part of the quotient.

. Q. Can the remainder be a8 great as the divisor ¢

A. The remainder cannot be as great as the divisor.

.- Q. How many modes are there of expressing the division of‘

one number by another$

A. We have three ‘modes of expressing the division of one
number by another, viz.: by writing between the two
numbers the rign of division, + or either of its parts :
or —. Thus, if we wish to express the division of 1798
by 16, we may do it thus, 1798+-16, or thus 1798 : 16, or
thus 1788,

. @. What is the distinction between short division and long

division ¢
A. It is short division when the divisor is not greater than 12
- and long division when the divisor is greater than 12.

Give the rule for short division. (See Art. 50.)

Give the rule for division when the divisor can be broken
ué> into two factors, neither of which is greater than 12,
_(Bee Art. 51.)
Q. In this last rule, when there is a remainder after either
division, how is the correct remainder found §
A. To find the true remainder we multiply the first divisor
by the last remainder and add in the first remainder.

Give the rule for long division. (See Art. 52.)

Q. In long division, how can you tell how many times the
divisor is contained in the part of the dividend under
consideration ¢

A. By asking how many times the first figure of the divisor
will go into the first figure, or first two figures, of the
dividend.

. Q. How can you tell when the figure put in the quotient is too

large or too small ¢

A. If it be too large, the product of the divisor by it will be
greater than the part of the dividend used ; if too small,
the remainder will be greater than the divisor.

Q. How do we prove division ?

A, To prove division we multiply the divisor and the quotient
together and to the product add the remainder, if there
beany. The result should be the dividend.

Q. How do we divide by 10, 100, 1000, &c. ¥
A. We divide by 10 by cutting off the ﬂ%ht-‘hand figure of the
dividend : by 100, by cutting off the last two digits to
the right ; by 1000, by cutting off the last three digits, &o.
4
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SECTION IL

DECIMAL CURRENCY, TABLES OF MONEY,
WEIGHTS, AND MEASURES, REDUCTION,
AND COMPOUND RULES.

DECIMAL CURRENCY.

1. The denominations of Canadian money are dollars
and cents, and 100 cents make 1 dollar. The following
explains the mode of writing and reading sums of money
expressed in the decimal currency :

$7:00 isread 7 dollars.

$9-20 ¢ 9 dollars and 20 cents.
$16'89 ¢ 16 dollars and 89 cents.
$417-28 ‘¢ 417 dollars and 23 cents.

423 dollars and 17 cents is written $423-17
94 dollars and 99 cents ¢ $9499
6149 dollars and 67 cents “ £6149°67

2. Dollars are converted into cents by annexing two
ciphers.
Thus, $69 = 6900 cents. §479 = 47900 cents.
$17 = 1700 cents.  $2161 = 216100 cents.

3. Cents are converted into dollars by cutting off the
two right-hand figures. These figures are cut off by placing
a small dot between the second and third figures from the
right-hand side. When thus cut off, the figures to the left
g{ the dot are dollars, those to the right of the dot, cents,

hus :—
71934 cents = §719-34
4290 cents = $42-90
291671 cents = $2916-71

ExERCISE.
1. Read §17-42; 271400 ; $91619 ; $666-66.
2. Road $79°40 ; $916-874 : $1:04 ; $79-00.
3. Read $712:20 ; $98°89} ; $11°10 ; $617-083.
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. Write down in figures ninety-three dollarg forty-seven cents.
. 'Write down six hundred and nine dollars and twelve cents.
. Write down four hundred and thirty dollars and eight cents,

. Write down seven thousand and seventy dollars and seventeen
cents.

1
8. How many cents are there in three dollars?
9

. How many cents are there in seventeen dollars and ninety-
elght cents ?

10. How many cents are there in $6194-17¢

11. Reduce $471-29 to cents,

12. Reduce $17°43 to cents,

13. How many dollars are there in 16714 cents ¢
14. How many dollars are there in 9009 cents?
15. How many dollars are there in 6714927 cents?
16. Reduce 17147 cents to dollars and cents,

17. Reduce 6147 cents to dollars and cents.

18. Reduce 98765 cents to dollars and centa.

(=

'

4. To reduce old Canadian money (pounds, shillings,
and pence) to the new or decimal currency :—

RULE.

Multiply the pounds by 400, the shillings by 20, and the
Jarthings in the given pence and farthings by .

Add the three products together, and the sum will be the
answer in cents.
thel;f)g;g;l:ﬂ:; 1r‘z’l.ult.iply by & by multiplying by 5 and dividing

ExaMpLE 1.—Reduce £79 4s. 114d. to dollars and cents,

OPERATION.
79 x 400 = 81600 = cents in £79.
4 x 20 = 80 = cents in 4s.
47 x b+12= 19 = cents in 114d.

Sum = $316°99+% = dollars and cents in £79 4s. 114d.

ReAsON.—£1 = $4 — 400 cents; 1s. = 20 cents; and
12 farthings = 5 cents, or one farthing = & of a cent.

ExaupLe 2.—Reduce £217 11s. 93d. to dollars and
cents,
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OPERATION.
217 x 400 — 86800 = cents in £21%.
11 x 20 = 220 = centsin 11s.

38 x 5~-12= 15% = cents in 94d.
Sum = $870-35% = dollars and cents in £217 11s. 94d.

ExERcise 15.

. Reduce £719 16s. 42d. to dollars and cents.

. Reduce £671 12s. 8d. to dollars and cents,

. Reduce £167 0s. 10}d. to dollars and cents

. Reduce £17 17s. 74d. to dollars and cents.

. Reduce £655 19s. 82d. to dollars and cents,

. Reduce £777 11s. 3d. to dollars and cents,

. Reduce £111 11s. 11d. to dollars and cents.

. Reduce £567 8s. 91d. to dollars and cents.

. How many dollars aud cents are there in £57 8s. 51d. ¢

. How many dollars and cents are there in £704 193, 113d., ¢

© © 0T O LoD

[y

5. To reduce dollars and cents to pounds, shillings, and
pence, old Canadian currency :—

RULE.

Divide the dollars by 4, and call the quotient pounds.
Reduce the dollars in the remainder to cents, and to them
add the given cents; then divide the number of cents thus
obtained by 20, and call the result shillings. Lastly, mul-
tiply the remaining cents by 8, and divide the product by
b; the quotient is pence.

ExaurLE 1.—Reduce $279°10 to pounds, shillings, and
pence.

OPERATION.
$279 + 4 = £69 and a remainder of §3.
$3:10 = 810 cents, and 310 + 20 = 15 shillings and a re-
mainder of 10 cents.
10 x 8 = 80 = 5 = 6d.
Hence $279°10 = £69 15s. 6d.

Reason.—$4 = £1; 20 cents=1 shilling; and &
¢ents = 3 pence.
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ExampLE 2.—Reduce $71:297; to pounds, shillings, and
pence.

OPERATION.

$71 + 4 = £17 and a remainder of $3.
$3-29% = 329%; cents <+~ 20 = 16 shillings and a remain-
der of 9% cents.
97 x 8 — 28% =+ b = 54d.
Hence $71:29{ = £17 16s. 58d.

Exercise 16.

1 Reduce $719 40 ; $917°10 ; $69°70, and $417-95, to pounds, shillings,
and

2. Reduce $171 11 $190°09 ; $1674-23, and $777-17, to pounds, shil-
lings, and pence

3. Redu?w 44 ; $111-26 ; $70°07, and $191-82, to pounds, shillings,
and pence.

4. How many pounds, shillings, and pence are there in $714:23? in
$21-17¢ in $16°16 2 in $7934'98

6. Since the denominations of decimal money increase
according to the scale of ten, the foregoing rules are ap-
plicable, without any alteration, to the addition, subtraction,
multiplication, and division of dollars and cents.

ExamprLe 1.—Add together $719-42, $917-87, $429-84,
and $91876.

OPERATION, Here the sum of the first or right-hand
$719'42  column is 19, and we put down the 9 and carry
917-87  the 1; the sum of the second column with the
42984 1 carried is 28, we set down the 8 and carry the
91878  2; the sum of the third column with the 2 car-
~—~——— ried is 35, we set down the 5 and carry the 8,
$2985'89  &c.

ExaMpLE 2.—From $9147'86 take $871:94.

OPERATION.
$9147-86 Here we say 4 from 6 and 2 remain; 9
871'94 from 8 we cannot, borrow 1 from the 7 in the
—  third column ; then 9 from 18 and 9 remain ;
$8275'92 1 from 6 (or 2 from 7) and 5 remain, &c.
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ExampLe 3.—Multiply $67-42 by 247.
OPERATION.
6742 Here we consider the $67°42 as being 6744
247 cents, i. e., we pay no attention to the sepfn'ut_.ini§
— point in the muitiplicand, and merely point o
47194 the two right-hand figures in the product, for
26068 cents.

13484
$1666274
ExampLE 4.—Divide $7149-80 by 19.
OPERATION.
19)7149°80(376:301% Here we divide without regard-
87 ing the separating point, except
144 that, when we bring down the first
183 figure to the right of the point in
=19 the dividend, we place a point in
114 the quotient.
5.8
5.7
10
Exampre 5.—Divide $7194-76 by $29-34.
OPERATION.
29-84)7194-76(2458%% Here we divide without re-
5868 garding the separating point, i. e.,
13967 we consider the question as being
11436 how often is 2934 cents contained
—_— in 719476 cents. We get as a re-
15316 : T
146 - 70 sult 245447 times, or 245 times
T with a remainder of $6-46.

ExErcISE 17.
1. What is the sum of $749:86, $614-91, $0167 2918* g
$614-29, und $29-781 ! » S916T'14, $918°40, $21°T4,

2. What is the sum of $888'77, $916-66, $1147-98 . -
PSR Til ol $ , $1147°98, $91867-42, $1910-19,
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3. Add together $617°49, $74-27, $23-32, and £9 8s. T}J
4. From $6714'98 take $982:49,

i From $4216°23 take $243?'86.

6. What is the difference between $914-71 and £471 16s, 1034.?
7. What is the difference Letween £29 18s. 9d. and $649-321¢
8. Multiply $671-21 by 48.

"9, Multiply £519°26 by 789.

310. How much is 529 tirues $16'83 1

11. Divide 8614973 by 67.

12. Divide $18793'67 by 149.

13. Divide $1714'86 by $71-42.

14. Divide $9167'42 by $147-83.

16. Purchased a horse for §147-80, a carriage for £217-20, harness
for z36.‘.’;'27, ai:d a saddie for $23:87; what did the whole cost
me

16. What is the twenty-seventh part ot $916:74 ¢

17. Dividg §67l'90 equally amorg 18 pergoas ; what is the share of
each ?

18. I went out to make purchases, hoving with me £71 16s. 73d.
I bought and paid for grocerier, £17-80 ; dry goods, #21'63 ;
furniture, $12376 ; and Looks, $37-26. Iow much change
did I bring home ?

19. What is the cost of 17 tons of hay at $17°45 per ton ?

20. From $723-86 take $297-42 ; multiply the result by 63 and divide
the product by 217.

21. In 1858 the exports of Canada were as follows: Produce of the
mine, §314823 ; produce of the fisheries, 8718296 ; pruduce
of the forest, §9447727 ; arimnis ai.d their products, $2462765 5
agricultural produets, $7904400 ; manufactures, $325376 ; other
articles, $112538 ; and goods not reported (est:mated) $1443044,

hat was the total value of the Cauadian exports for
18587

22. The imports into Canada for the ycar 1858 amounted to
$29078527 ; how much did the Canadian imports cxceed the
exports in 1858 ?

23. If the population of Canada be 2954600, what was the value ~f
the imports for each individual in 1858 ?

EXAMINATION QUESTIONS.
Note.—The answers to these questions are found as indicated
after cach question.
1. What are the denoiainations of Canadian money? (Art. 1.}
2. What are the JCanadian silver coins? (Table on next page.)
3. What is the diameter of the Canadian cent? (Table on next
page.)
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4. How many cents are equal in weight to 11b. Avoirdupois ?
(Table below.)

5. Why is Canadian and United States money called decimal?
(4ns. From the Latin word decem, * ten,” because the orders
increase in a tenfold ratio; i. e., 10 mills make 1 cent, 10
cents 1 dime, 10 dimes 1 do]far, &c.)

6. How are dollars converted into cents? (Art. 2.)
7. How are cents converted into dollars? (Art. 3.)

8. Give the rule for reducing old Canadian currenoy into dollars
and cents. (Art. 4.) Give the reason for the process.

9. Give the rule for reducing dollars and cents to old Canadian
currency. (Art.5.) Give the reason for the process.

10. How do?we add and subtract, multiply and divide dollars and
cents
(Ans. We regard the dollars and cents as 8o many cents, and
then proceed as in the simple rules.)

TABLES OF MONEY, WEIGHTS AND
MEASURES.

CANADIAN DECIMAL MONEY.

100 cents (c.) make 1 dollar, marked $.

Nore.—The coins are a five-cent piece, a ten-cent piece, and a
twenty-cent piece, all of which are silver ; and a one-cent piece,
‘which is bronze, .

The one-cent piece is exactly one inch in diamet: d 1 t
weigh 11b. Avoirdupois. v ameter, and 100 cents

OLD CANADIAN CURRENCY.

TABLE.
4 farthings make 1 penny, marked d.
12 pence “  1shilling, *“ -

6 shillings ‘1 dollar, $.
4 dollars ¢“ 1pound, * £.

ENGLISH OR STERLING MONEY.

TABLE,
4 farthings (qr.) make 1 penny, marked d.
12 pence ‘“ 1 shilling, ¢ S.
20 shillings “ 1 pound, ¢ £

Nore.—The Guinea is equal to 21 shillin, i
to 20 shillings sterling, 4 gs and the Bovereign
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UNITED STATES MONEY.

TABLE.
10 mills (m.) make 1 cent, marked ct.
10 cents ¢“ 1dime,

d.
10 dimes ¢“  1dollar, “ §.
10 dollars “ leagle, “ E

AVOIRDUPOIS WEIGHT.

TABLE,
16 drams make 1 ounce, marked oz.
16 ounces * 1 pound, “ b,
16 pounds * 1 quarter, “ qgr.
4 quarters * 1 hundredweight, ¢ cwt,
Y0 cwt. ¢ 1 ton, “oot,

My nr—This weight is used in weighing heavy articles, as meat,
grocersy, vegetables, grain, ete,

TROY WEIGHT.

TABLE.
24 grains (grs.) make 1 pennyweight, marked dwt,
20 pennyweights ¢ 1 ounce, 0z.
12 ounces “o1 pound “ 1b.

Nore.—Troy weight is used in weighing the precious metals
«nd stones ; also in scientific investigations.

APOTHECARIES’ WEIGHT.

TABLE.
20 grains (grs.) make 1 scruple, marked ser. or .
8 acruples ‘1 dram, “  dr. or 3.
8 drama - ‘¢ 1 ounce, “ oz or %.
12 ounces “ 1pound, ¢ b

Nore.—Apethecaries and Ph ?slcians mix their medicines by
this weight, buy they b.\y and well by Avoirdupois.
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LONG MEASURE.

TABLE.
12 lines (1.) make 1 inch, marked in.
12 inches ¢ 1 foot, “ o ft.
8 feet “ 1 yard, “ yd,
5% yards ‘“ 1 rod, pole, or perch,  rd. orper.
40 rods or perches * 1 furlong, ¢ fur.
8 furlongs ¢ 1 mile, “ m,
8 miles ¢ 1 league, “ lea.

Nore.-—The degree, or 360th part of the circumference of the
earth, is about 69 miles.

4 inches make 1 hand (used in measuring horses),
18 inches ¢ 1 cubit.
3 feet ¢ 1 pace.
6 feet ‘“ 1 fathom.
120 fathoms ¢ 1 cable-length.

SQUARE OR LAND MEASURE.

TABLE.

144 square inches make 1 square foot, marked sq. ft.
9 square feet ‘“ 1square yard, *° sq. yd.

80% square yards ‘° 1 square rod, “  sq. rd.
40 square rods “ 1 rood, “ oo
4 roods ¢ 1 acre, “ A

640 acres “ 1square mile, ‘ sq.m.

Note.—Square Measure is used in measnring surfaces, as, for
exampie, in estimating the work of painters, plasterers, pavers,
etc. ; also in measuring land.

In measuring land, Gunter’s chain is used. Tt is divided
into 100 links.

7,54, inches make 1 link, warked 1.
100 links or 4 rods 1 chain, “ e
80 chains ‘1 mile, “m

10000 square links “ 1 sq. chain, «“ sq-. c.
10 square chains  ** 1 acre, “a,
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CUBIC OR SOLID MEASURE.
TABLE.
1728 cubic inches (cub. in.) make 1 cubic foot, marked cub.
ft.

2% cubic feet make 1 cubic yard, marked cub. yd.

40 cubic feet of round timber make 1 ton, marked
50 cubic feet of hewn timber ton.
128 cubic feet of firewood make 1 cord, marked c.

A pile of cord-wood 4 feet high, 4 feet wide, and 8 feet long,
contains 128 cubic feet,or1cord. Oun ‘e foot in length of such a pile
18 called a cord-foot; it is equal to 16 solid feet, and is consequently
equivaleut to the elghth part of a cord.

CLOTH MEASURE.

TABLE,
2% inches (in.) make 1 nail, marked na,
4 nails ol quarter “ooqr
3 quarters “ 1Flemishell, “ TFle.
4 quarters “ 1 yard, “ yd.
5 quarters “ 1Englishell, ¢ E.e
6 quarters ‘“ 1Frenchell, * F.e

Nore.—~The Scotch ell contains 4 qliarters 1} inch.

DRY MEASURE.

TABLE.
2 pints (pt.) make 1 quart, marked qt.
4 quarts ¢ 1 gallon, ¢« gal,
2 gallons “ 1 peck, “ pk.
4 pecks 1 bushel, “ bu.
86 bushels ¢ 1 chaldron, “  ch.

Nore.—This measure is used in buying and selling vegetables,
fruits, graine, &o.
~LIQUID MEASURE.

TABLE.
4 gills (gill) make 1 pint, marked pt.
2 pints 1 quart, “o gt
4 quarts ¢ 1 gallon, ¢ gal
814 gallons ¢ 1 barrel, ¢ bar.
-2 barrels ‘. 1 hogshead, ¢ hhd.
2 hogsheads ** 1 pipe, ¢ pi

2 pipes ¢“ 1 tun, ¢ tun,
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TIME MEASURE.

TABLE.
60 seconds (sec.) make 1 minute, marked min,
60 minutes ¢ 1 hour, “ h.
24 hours ¢ 1 day, ¢od
7 days “ 1 week, ¢ wk.
4 weeks ¢ 1 lunar month, ‘  mo.

13 lunar months or
12 calendar months or + make 1 civil year, marked yr.

865} days (nearly)

The names of the months and the number of days in each are

as follows ©
First mogth, January, has % dz‘t‘ys.

Second February, “

Third ¢ March, €31 ¢
Fourth “  April, “o30 ¢
Fifth ¢ May, “ 31 ¢
Sixth ¢« June, “« 8o «
Beventh ¢ July, 31 «
Eighth ¢« August ¢ 31 @
Ninth ¢ Septemi}er, “ 3o ¢«
Tenth ¢ QOctober, ¢ 31 ¢

Eleventh ¢ November, * 80 ¢«
Twelith ¢ December, ¢ 81 ¢

The number of days in the respective months may be recalled
by recollecting the following well-known lines :
Thirty days has September,
Apg‘il, June, and November ;
February has twenty-eight alone—
All the rest have thirty-one ;

But leap-year coming once in four,
February then has one day more,

The number of days in each month may also be recollected by
counting the months on the four fingers and the three intervening
spaces. Thus, January on first finger, February on space between
first and second fingers, March on second finger, April in second
space, May on third finger, June in third space, July on fourth fin-
ger, August on first finger, (since there are no more spaces,) Sep
tember in first space, &c. Now, when counted thus, all the
months having 31 days come on the fingers, and February and all
having 30 onty, fall into the spaces.
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CIRCULAR MEASURE.

TABLE.
30 seconds (') make 1 minute, marked ’.
60 minutes ‘ 1degree, ¢ °,
30 degrees ¢ 1 sign, “ooa

12 signs or 36y degrees *  the circumference of
a circle, marked c.

isye.—Thio, which is sometimes called Angular Measure, is
[l by astropomers, navigators, and surveyors for measuring
ailes, and fey reckoning latitude and longitude.

MISCELLANEOUS TABLE

12 imavidual things make 1 dozen.
12 Qizen eeeenerennnns ¢ 1 gross.
12 gross .ceveveueennas 1 great gross.
20 individual things 1 score.

24 sheets of paper. ¢ 1 quire,
[13

B0 quireS.ceeseaeenees 1 ream.
200 pounds......sesse. “ 1 barrel of pork or beef.
196 Leveenns ¢ 1 barrel of flour.

& % i 1 stone.

BOOKS.

A jheet totded into two leaves is called a folio.
t¢  folded into four leaves is called a guarto, or 4to.
¢ folded into eight leaves is called an octavo, or 8vo.
¢ folded into twelve leaves is called a duodecimo, or
12mo.
% folded into sixteen leaves is called a 16 mo.
% folded into eighteen leaves is called an 18mo.

REDUCTION.

7 Reduction s the process of changing a number from
one denomination 1 another without altering its value.
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8. Reduction Ascending is the process of reducing a
number from a lower to a higher denomination.

9. Reduction Descending is the process of reducing a
number from a higher to a lower denomination.

RULE FOR REDUCTION DESCENDING.

10. Multiply the highest given denomination by that
quantity which expresses the number of the next lower con-
tained in one of its units, and add to the product that number
of the next lower denomination whick is found in the quan-
tity to be reduced.

Proceed in the same way with the result, and continue
the process until the required denomination is obtained.

ExampLE 1.—Reduce 427 miles to yards.

OPERATION.
Here we first multiply by 8,
427 = miles because each mile is equal to 8 fur-
8 longs; next we multiply the furlongs

3416 = furlongs by 40, to reduce them to perches,
40 because each furlong is equal to 40

186640 = perches perches ; lastly we multiply the

perches by 54, to reduce them to
5% ’

—— yards.

683200

68320

751520 = yards.

ExampLE 2.—Reduce 6 bushels 3 pks. 1 gal. 1 gt. to
quarts,
OPERATION.

2 bush. 3 pks. 1 gal. 1 gt.
2—'27= pks. in 6 bush. 8 pks.
Eiji: gals. in 6 bush. 3 pks. 1 gal,
;2_1 = qts. in 6 bush. 8 pks. 1 gal. 1 gt.
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Here we first multiply the 6 bushels by 4 to reduce to
pecks and add in the 3 pecks given; next we multiply the
resulting pecks by 2 to reduce them to gallons, and add in
the 1 gallon given, &c.

ExErcise 18.

. Reduce 47 cords of wood to cubic feet.

. Reduce 6497 1bs. Avoir. to ounces.

. Reduce £97 16s. 8¢d. to farthings.

. Reduce 127 a. 2 1. 17 per. 19 yde. 8 ft. 121 in. to inches,

. Reduce 569 tons 4 ewt. 3 qrs. 17 1bs. 4 oz. 7 drs. to drams,
. Reduce 4 pipes 1 hhd. 1 brl. 19 gals. 2 qts. to quarts.

. Reduce 17 miles 7 fur. 7 per. 2 yds. 2 ft. 4 in, to lines.

. Reduce 5° 17’ 49" to seconds.

. "Reduce 2 ch. 17 bush. 2 pks. 1 gal. 1 qt. to pints.

. Reduce 9 French ells 1 qr. 3 na. 1} in. to inches.

. Reduce 17 weeks 4 days 9 hours 29 min. 17 sec. to seconds.
. Reduce 29 E. 9 dollars 6 dimes 2 cents 4 mills to mills,

. Reduce 17 Ibs. 9 0z. 16 dwt. 11 grs. to grains.

14. Reduce 37 cub. yds. 9 cub. ft. 1111 cub. in. to inches.

15. Reduce 129 1bs. 4 oz. 2 scr. 11 grs. to grains.

16. How many square feet are there in 127 square perches?
17. How many inches are there in 127 Eng. ells 1 qr. 2 pa. ?
18, How many cub. ft, of wood are there in 17 cords 63 cub, ft.?
19. How many quarts are there in 714 gallons?

20. How many scruples are there in 71 1bs. 11 oz. 3 drs.?

21. In 16 cwt. 1 qr. 19 1bs. how many ounces are there?

22. In 11 miles 2 ft. how many inches are there ?

23. In 123 acres 17 per. how many square yards are there ?
24. In 27 years 16 days 4 min. how many seconds are thero?
25. In 161 days 14 hours how many hours are there %

26. In £1978 17s. 93d. how many farthings are there ?

27. How many pints are there in 17 bush. 1 pk. 1 gal. ¢

28. How many grains are there in 9 1bs. 17 dwt. ?

29. Reduce 9 8q. m.1a. 0r. 9 yds. to square inches.

30. Reduce £171 11s, 14d. to farthings.

BEREBewupoprwen

RULE FOR. REDUCTION ASCENDING.

11. Divide the given number by that nwmber which it
takes of the given denomination to make one of the mext
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hugher. et down the remainder, if any, and proceed in
the same manner with each successive denomination till you
come to the one required. The last quotient, with the several
remainders annexed, will be the answer required.

Exanpre 1.—How many pounds Apoth. are there in
16719 scruples ?

OPERATION. Here we divide the scr.
8)16719 scr. by 8 to reduce to drams,
NEEH3 because every 3 scruples
8)§_§'13l drs. make 1 dram. We thus
12)896 oz. 5 drs. obtain 16719 ser. = 6578

581bs. 0 0z. 5drs. drams. Next we divide

the drams by 8, because

every 8 drams are equal to 1 oz., and we thus find the

given number of scruples to be equal to 696 oz. 5 drs. 0

ger.  Finally, we divide the ounces by 12, and thus obtain
58 1bs. 0 oz. b drs. for the answer.

ExaMpLE 2.—Reduce 719864 pints to bushels.

OPERATION.
2)719864 = pints.
4)359982 qts. O pts.
2)89983 gals. 0 qts. O pts.
4)44991 pks. 1 gal. 0 gts. O pts.
11247 bush. 8 pks. 1 gal. 0 gts. O pts. .Ans.

ExERrcisE 19.

. Reduce 71989 inches to miles, furlongs, &e.

. Reduce 6142 minutes to weeks, days, &e.

. Reduce 81427 grains to pounds, ounces, &c., Apoth. weight.
. Reduce 9141762 cubic inches of wood to cord-feet, &c.

In 7177 pints how many chaldrons, bushels, &o. ?

. In 914 cubic feet how many cubic yards ¢

In 61479 inches how many French ells, qra. &ec.t

. In 89 days how many weeks, &e. ?

. How many tons, cwts., &c., are there in 1714964 drams?

. How many acres, roods, &c., aro there in 1714961 inches ¥

OIS T R WINR M
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11, How many tuns are there in 171439 quarts ¢
12. How many years, (each 365} days,) days, &o,, are there in
171491642 scconds ¢
13. Reduce 171496894 farthings to pounds, shillings, and peace.
14. Reduce 2987149 mills to eagles, dollars, dimes, &-.
15. Reduce 21111496 inches to roods, square perches, &e.
<8. Reduce 17498 cubic feet of woud to cords.
17. Roduce 919817 pence to pouuds, shillings, &c.
~18. Reduce 999 dwt. to pounds, &c.
19. Reduce 1771 gallons to bushels.
20. Reduce 91666 Flemish ells to French ells,
21 How many cwts. qrs. and 1bs, are there in 17149 Ibs. §
22 How many miler, fux, per. &t., are there in 17110 feet ¢
23 . How many degreés, min. and sec. &c., are there in 1111111 geo. ¢
24 Reduce 867789 cubic inches to cubic yards, &c.
25 Reduce 7891427 grains to pounds, Apoth.
26 Reduce 678846 grains to pouuds, Troy.
27 Reduce 208714 drams to pounds, Aveir.
28 In 61479867 square inches how many acres, roods, &:¢. ¥
29" In 91999 yards how many leagues §
80, In 714986 inches how many fathoms?

COMPOUND ADDITION.

12. Compound Addition is the addition of applicate
numbers of more than one denomination.

RULE.

Set down the addends under one another so that units
of the same order shall be in the sams vertical column.

* Begin at the vight-hand side and add the first column
divide the sum by the number of that order which make one
of the neat higher; set down the vemainder, §f any, undst,
the column d, and carry the quotient to the negt cobumng
Proceod thus through all the columns to the lasts

5
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ExampLE 1.—Add together 9 weeks 4 days 17 houis
11 min.; 6 wks. 3 days 11 hrs. 49 min.; 9 wks, 2 days 0
hrs. 53 min. ; and 17 wks. 5 days 21 hrs. 85 min.
OPERATION.
wks. ds. hrs. min, Here the minutes added up amount
9 4 17 11 to 148, which we divide by 60 in order
6 8 11 49 to reduce them to hours; this gives 2
9 2 0 53 hours to carry to the next column and
17 5 21 85 28 minutes to set down in the column
~—————————  of minutes, and so on.
43 2 3 28

ExaMpLe 2.—What is the sum of £917 16s. 44d. ; £216
11s. 114d.; £160 14s, 7d.; £916 7s. 93d.; £100 0s. 93d. ;.
£70 17s. 113d.; and £16 16s. 93d.?

OPERATION.
£ s d Here the farthings added amount to 12,
917 16 44 which we divide by 4 to reduce them to
216 11 113 pence; this gives us 3 pence to carry and
160 14 7 no farthings to set down. The pence col-
916 7 9% umn, with the 3 carried, amounts to 63,
100 0 9} which we divide by 12 to reduce to shil-
70 17 11% lings; this gives us 8 pence to set down
186 16 94 under the colun added and 5 shillings to
———————— carry to the shillings’ column, and so on.
2399 6 3

ExErcise 20.
@ @) @
£ s 4 miles far, per. yds. Ibs. oz. drs. scr
179 11 43 63 7 16 2 16 11 4 1
96 2 04 19 6 11 4 9 8 5 0
297 8 11% 7 0 36 5 126 7 4 2
9 010} 29 2 6 23 91 8 7 1
607 19 2% 11 6 22 43 9 0 2 0
99 17 8% 63 7 2 1 21 4 6 2
() (O] )
cwt. qrs. lbe. oz. ds, ft. in. bush ks, I8
91 2 22 12 y27 2 1 9 p1 g\‘1
16 1 24 ki 16 1 2 17 1] 1
9 0 11 15 98 2 6 19 1 0
66 1 2 7 7 1 10 37 1 1
20 0 1 [ 9 2 8 96 1 0o
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Voo

®) (9)
cords cord ft. cub, ft, 8. I. per. ds. qrs. na. in.

-17 0 156 207 3 16 y6 q2 1 ! 2
19 7 11 096 0 9 7 3 3 1
29 (] 8 11 2 39 6 2 1 2
37 4 14 27 3 16 7 1 3 1%

aoy an az
1bs. oz. dwt. grs. Is. qts. pts. 8q. per. 8q. yds. 8q. ft.

16 4 2 17 g?12 1 pl e 11’)7 q2§ 4 6
93 11 17 23 18 0 1 98 18 7
16 10 16 14 100 1 1 81 30 6
27T 0 9 12 9 1 o 27 21 2

(13) as as)

wks. days hrs, £ 8 d qre. 1bs. oz. drs.
27 4 23 129 6 113 16 24 11 14
19 [} 17 17 14 2% 93 10 14 ki
n 4 9 93 11 7 27 21 13 14
21 3 12 16 19 2% 21 16 15 2
19 b 14 9 2 93 9 2 10 11

(16) an (18)
fmg. ells grs. na. ks, gals. qts. oz. dwt. grs,
8"27 1 1 p12 1 q0 127 14 gr6
43 2 2 6 1 1 93 ] 21
91 3 2 12 1 1 91 17 17
16 1 3 19 1 1 127 12 18
as (20) @n
. d, T. per. yds. yrs. wks. days
127 19 8 127 16 20 27 50 2
67 4 113 19 17 30 93 16 4
91 16 2% 63 27 16 11 2 6
127 11 4% 47 35 9 23 14 0
63 12 104 68 10 26 67 47 5
(22) 23)

Tos. oz drs. scr. grs. a, r. per. yds. ft. in.
16 11 7 2 17 21 2 7 7 27
98 2 3 1 19 43 8 387 8 6 126

12 10 4 0 16 12 2 4 6 1 107
46 11 b 2 16 86 0 13 271 6 23
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)
lea. miles fur. per. yds. ft. in. lines
14 2 7 23 4 1 10 7
16 1 3 16 2 0 6 10
7 1 6 33 5 2 6 4
17 2 6 17 3 2 7 11
16 2 7 15 2 2 8 9

COMPOUND SUBTRACTION.

13. Compound Subtraction is the subtraction of appli-
cate numbers of more than one denomination.

RULE.

Set the subtrahend under the minuend so that units of
the same order come in the same vertical column.

Begin at the right-hand side and subtract the first term
of the lower line from the corresponding term of the upper
line, if possible; but if not, increase the term of the upper
line by the number of units of that demomination which
make one of the next higher; then subtract and set the re-
mainder under the first column and carry one to the given
@rber of the next denomination contained in the subtra-
hend.

Proceed thus through all the columns to the last.

ExampLe 1.—Subtract 27 miles 7 fur. 6 per. from 93
miles 2 fur. 7 per.

OPERATION.
miles fur. per.  Here we say 6 per. from 7 per. and 1 per.
98 2 7 remains, and we set down this remainder
27 7 6 under the column subtracted. Next, 7 fur.
————— from 2 fur. we can’t; and since 8 fur.
66 83 1 makel mile, we increase the 2 fur. by 8;
. then 7 fur. from 10 fur. and 3 fur. remain.
Again, adding 1 to the 7, we say 8 from 8 we can’t; buf
8 from 13, &ec.
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ExaMpLE 2.—From 27 lbs. 4 oz. 7 drs. 2 scr. take 9 lbs,
6 oz. 16 grs.

OPERATION.
Ibs. ‘0z. drs. scr. grs. Here 16 grs. from 0, we can't;
27 4 %7 2 0 16 from 20 and 4 remain; 1 from
9 6 0 O 16 2 and1 remains; 0 from 7 and 7
remain; 6 from 4, we can't, but 6
17 10 7 1 4 from16,i.e 4+ 12and 10 remains,

&ec.
Exgrcrise 21.
1) @ 3)
days hrs. min. miles fur. per. qrs, lbs. oz
147 20 6 167 0 3 13 13 6
49 16 4 93 7 21 11 2 1
(4) (%) (6)
gals. qts. pts. a. r. er. £ 8 d
729 0 p0 472 1 pl7 279 0 1}
247 1 1 93 3 27 114 17 11}
o ® )
1bs. oz. dwt, yds. qrs. na. hrs. min. sec.
176 3 4 176 3 2 274 52 9
97 5 17 97 3 3 98 57 14
(10) a1) 12)
cords cord ft. cub. ft o0z. drs. scr. fur., per. yds
276 4 14 47 6 1 16 23 4
98 6 15 19 7 2 11 23 B
a13) 14) a5)
cwt. qrs. lbs. bush. pks. gal rs, wks, days
167 2 20 126 1 0 63 42 6
8 1 24 68 1 1 93 47 2
(16) an a8y
r. per. yds. £ s. d. oz. dwt. grs.
127 30 20 167 4 3 214 6 2
67 31 26 109 17 8% 193 7 17
a9 (20) @n
£ 8 d. cub. yds. cub.ft. cub.in. hhds. bar., gal,
211 14 6 146 7 1200 173 1 2
186 14 11 93 21 1467 91 0o 27
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22) (23). (24) .
drs. scr. grs. Flem. e. qrs. na. 8q. per. B8qQ.yds. sq. ft
167 0 7 16 0 0 167 14 3
93 1 19 9 2 3 119 27 1

COMPOUND MULTIPLICATION.

14. Compound Multiplication is the multiplication of
«pplicate numbers of more than one denomination.

16. When the multiplicand does not exceed 12:—

RULE.

Set down the multiplier under the right-hand term.

Multiply every order of units in the multiplicand in
succession, beginning with the lowest, by the multiplier, and
divide eaoh product, so formed, by the number of that de-
nomination which makes one unit of the next higher : write
doun each remainder under units of its own order, and carry
the quotient to the next product.

ExampLe 1.—Multiply 6 hrs. 40 min. 17 sec. by 8.

OPERATION.
brs. min. sec. Here we first multiply 17 sec. by 8
6 40 17 which gives us 136 sec. = 16 sec. to set
8 down and 2 min. to carry; 40 min. x 8 =
———————— 320 min. and 2 min. carried make 822 min.
53 22 16 =22 min. to set down and 5 hours to
carry, &c.

: ExampLe 2.—Multiply 7 Ibs. 4 oz. 38 dr. 2 scr. 16 grs. by
\1.
OPERATION.

lbs. ez dr. ser. grs. Here 16 grs. x 11 =176 grs.

7 4 3 2 16 =16 grs. to set down and 8 scr.

11 to carry; 2 scr. x 11 =22 scr.

and 8 scr. carried, make 80 scr. =

8 1 3 0 16 O scr. to set down and 10 drs. to
carry, &c.
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ExERCISE 22.

Find the value of—
1. 5 days 4 hrs. 17 min. 4 sec. x 8,
2. 6 qra. 17 lbs. 4 0z. x 11.
3. 22 bush. 1 pk. 1 gal. 1 qt. x 6.
. £179 14s. 112d. x 12.
. 11 gal. 1 qt. 1 pt. x 11.
167 1bs. 7 0z. 10 dwt. x 5.
. 29 miles 6 fur, 17 per. x 10.
164 years 11 days 17 hours x 7.
. 46 cub. feet 319 cub. inches x 11.
10,111 cords 7 cord ft. 7 cub, feet x 12,
ﬁs% r. 16 per. 4 ydas. x 8.
12,49 cwt. 1 qr. 23 1bs. x 12,
15#4£127 16s. 83d. x 9.
14, 11l per. 4 yds. 2ft. Tin. x 7.
16. 19 8q. per. 7 yds. 8 ft. x 3.
16. 179 yds. 2 qrs. 1 na, 21in. x 11,
17. 16 1bs. 11.0z. 2 drs. 1 ser. x 10.
18. 14 qrs. 14 1bs. 11 0z. x 4.
19. 278 miles 6 fur, 11 per. x 2.
20. 64 weeks 17 hours 38 minutes x 11,
21, 17 pecks 1 gal. 1 qt. 1 pt. x 7.
22. 109 cwt. 2 gre. 11 1be, x 12.
23
24

FECRCR-SUR S

=]

. £169 17s.-114d. x 9.
. T4 a. 2r.7per. 4 yds, x 9.

16. When the multiplier is a composite number, none
»f its factors being greater than 12:—

RULE.

Multiply the given multiplicand by any one factor, then
multiply the resulting product by a second factor, this second
product by a third, if there be any, and so on. The last
product is the one sought.

ExampLe 1.—Multiply 7 bush. 1 gal. 1 gt. by 490.
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bush. pks. gals. gts. - Here the factors of the multiplier

OPERATION.
70 1 1
10
71 2 0
500 3 1

306 2 0 2

o | o

490, are 10 x 7 x 7, and, ‘according
ta the rule, we multiply the given
quantity by any one of them as 10,
then the product by a second factor,
and this last product by the third.

ExawpLE 2.—Multiply 8 miles 7 fur. 1¢ per. 4 yds. by

2.

OPERATION.

miles fur. per. yds.
5 7 19 4

9
83 38 17 38

8
427 3 20 2

Here the factors of the wultiplier.
are 9 and 8. We first multiply the
given multiplicand by 9, and then multi-
ply the result by 8. :

Norte.—We might have first maultiptied by
8 and then the result by 8, and we d
have obtained the same resnlt,

EXERCISE 28.

Find the value of—

. 63 miles 4

. 43 hours 1

E:gpwdaapmwu

. £74 198, 42d. x 16.

. 75 1bs, 4 0z. T dwt. x 18,

. 16 days 4 hours 17 min. x 21,
37 Flem. ells 2 qrs. 1 na. x 36

fur. 7 per. x 56.

. 71 gals, 2 qts. 1 pt, x 7.

9 min, 36 sec. x 84,

. 16 a. 3 r. 17 per. x 108.

910z, 6 drs. 2 scr. 19 gra, x 12L
. £116 11s. 113d. x 42,

. 115 8q. per. 4 yds. Tft. x 144,

. 93 owt. 3 qrs. 17 lba. x 99,
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18. 16 years 110 days 11 hours x 50.

14. 29 cub. yds. 17 cub. ft. 1110 cub. in, x48.
15. 126 bush. 1 qt. 1 pt, x b4.

16. £27 16s, 03d. x 100,

1TW74 per. 4 yds, 2 ft. 11 in. x 600.

18. 93 hours 17 min. 57 sec. x 1100.

19, 5a. 2r. 7 per. 9 yds. x 560.

20. £63 14s. 9¢d. x 8100.

17. When the multiplier is not a composite number
and is greater than 12:—

RULE.

Resolve the multiplier info two or more composite
aumbers.

Find the product of the multiplicand by each of these
separately, and add the results together for the required
product.

Nore.—If the multiplier is not greater than 100, we resolve it
into tens and wundts; if greater than 100 and less than 1000, into
hundreds, tens, and wnits; if greater than 1000 and less than
10000, into thowsands, hundreds, tens, and units, &o.

Thus 89 =80+9; 76 ="70+6; &c.
147 = 100+40+7; 747 — 700 =40+7: &c,
6497 = 6000 +400+90 + 7 ; 9162 =9000+100+60+2 ; &o.

Exampre 1.—Multiply £71 16s. 43d. by 79,

OPERATION.
£ 8. d. Here the given multiplier, 79
11 16 43 70— 9, and the factors of 70 are
10 10 x 17, &e.

718 8 114
7

5027 7 83 = %0 times the multiplicand.
646 17 6a= 9 ¢ «

678 15 33 =19 ¢ «
ExampLe 2.—Multiply 16 cwt. 2 qrs. 17 Ibs. by 867.
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OPERATION.
ewt. qrs. lbs cewt. qrs. lbs,
16 2 17 x 7= 116 2 19 =1 times mult.

10

166 2 20 x 6 = 1000 “0 20 =60 ¢
10

1667 0 0x8=13336 0 0=800 ¢

Sum = 14452 3 14 =2867 *
ExERCISE 24.

Find the value of—

. 4 bush. 1 pk. 1 qt.x 718.

. £16 14s. 11%d. x 867.

. 9 days 4 hrs. 17 min. x 263.

, 47 yds. 2 ft. 7 in. x 83,

. 61bs. 4 0z. 7 dwt. x 197.

. 7a. 4 per. 3 ft. x 985.

. 16 yds. 3 qrs. 1 na. x 1149,

. 23 0z. 7 drs. 2 ser. 16 grs. x 6472,

. £9 11s. 4}d. x 8298,

. 78 cwt. 1 gr. 16 1bs. x 67.

. Multiply 7 miles 4 fur. 16 per. 2 yds. 2 ft. 6 in. by 647.
. Multiply 17 Eng. ells 4 qrs. 2 na. 1 in. by 217.

. Multiply 6 cwt. 1 qr. 17 1bs. 4 oz. 7 drs, by 982.

. Multiply 8 a. 2 r. 14 per. 17 yds. 6 ft. 117 in, by 2345.

. Multiply 11 years 217 days 23 hours 47 min. 18 sec. by 567.
. Multiply 2 cords 7 cord ft. 14 cubioc ft. by 103.

. Multiply 7 bushels 1 pk. 1 gal. 1 qt. 1 pt. by 3218.

. Multiply 67 1bs. 4 oz. 5 drs. 1 scr. 11 grs. by 975,

. Multiply £174 16s. 01d. by 780.

. Multiply 23 Ibs. 11 oz. 16 dwt. 11 grs. by 359.

© O =T O O B N

P = S
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COMPOUND DIVISION.

18. Compound Division is the division of applicate num-
pers of more than one denomination.

19. Compound Division is divided into two cases:

1st. When the divisor is an abstract number.
2d. When the divisor is an applicate number.

20. When the divisor is an abstract number and not
greater than 12:—

RULE.

Set the divisor to the left of the dividend.

Then, beginning at the left-hand side, divide the first
term by it, put the quotient under that term, reduce the re-
mainder, if any, to the next lower denomination, and to the
number thus obtained add the given number of that lower
denomination.

Divide the number thus obtained by the divisor, as be-
Jore; and so on.

21. If the divisor is composite :—

RULE.
Divide, as in Rule 1, by each factor in succession.

22. If the divisor is not composite and is greater than
12:—

RULE.

Proceed as in Rule 1, but write the quotient to the right
of the dividend.

Exampre 1.—Divide 679 lbs. 4 oz. 7 dwt. by 11.

OPERATION. Here we say 11’s in 67, 6 and 1 over;

Ibs. o0z dwt. 11’s in 19, 1 and 8 over; 8 lbs. = 96

11)679 4 7 oz and 4 oz make 100 oz.; 11’s in 100,

——— 9 and 1 over; 1 oz. =20 dwt.and 7
61 9 27 dwt make 27 dwt., &e.
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Exaxprr 2.—Divide £175 16s. 9d. by 84.

OrERATION.
£ s a Here the factors or
N9 16 8 the divisor are 7 and 12,
and we divide by each,
12)26 18 9...6 rem. as in Example 1. From
—_— the two partial remain.
2 2 9...9 rem. ders we obtain the true

remainder by the rule in
7 x 9=638 + 6 = 69, true rem. Art. 51, Sec. IL

Then £2 2s. 9¢3d. Ans.

ExampLE 3.—Divide 723 yds. 2 qrs. 1 na. by 1268

OPERATION.

yds. qrs. na. yds. qrs. na.

146) 728 2 1 (4 38 3is
584
139
4
558
438
120
4
481
438

48

ExERCISE 25.
Find the value of—

1, £978 68. 44. + 4, , 6. 200 8q. per. 7 yds. 8 ft. +- 8.
2. 127 ewt. 2 qrs. 17 1bs. +-11. 7. 1111bs. 7 0z. 4 dr. 2 ser. + b
8. 172 days 16 h. 29 min. + 7. 8. 69 gals. 1qt. 1 pt. +-12.

4. 614 bush. 1 pk. 1 pt. + 8. 9. £9176 14s. 93d. + 8.

5. 4179 miles 7 fur. 9 per. + 6. 10. 786 cwt. 1 qr. 16 1bs. + 10.
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11. £196 7s. 8d. + 24. 22. 479 c. 7 c. ft. 11 cub. ft. + 89,
12. 149 fur. 17 per. 4 yds. + 35. |23, 7171° 17/ 19”7+147,

13. 1479 hrs. 47 miu, 16 sec. + 81.| 24, 1467 French ells 1 qr. 2 na
14, 1890 Ibs. 7 oz. 12 dwt. + 108. 1in, + 267.

16. 679 aq. per. 7 ft. 107 in. + 132.| 25. 916 miles 6 fur. 4 yds. + 67.
186. 3 qrs. 19 1bs. 110z. 7drs. + 72.|26. £1911 17s. 04d. + 161.

17. 1167 yrs. 119 days 12 hrs.+144. | 27. 9134 lbs. 4 oz. 17 dwt, + 963
18. 987 0z. 7drs. 1scr. 16 g¥a, +-97. [ 28. 7149 bush. 1 qt. 1 pt. + 417,
19. 1679 r. 4 per. 7 ft. 96 in. + 117.129. 2716 days 14 hours 17 min.
20. 7967 wks. 4 days 17 nee. + 916, 9 sec. + 603,

21. £96749 16s. 113d. + 137, 30, 4000 cwt. 19 Zvs. 11 oz, + 347,

23. When t*e divisor is an appucate number the quo-
dent is an abstract number, and means so many times, and
we proceed according to the following

RULE.
Reduce hoth the divisor and the dividend to the lowest

denomination mentioned in either, and then proceed as in
commnon division.

. ExampLk 1.—Divide 73 oz. 4 dwt. 17 grs. by 9 oz. 7
wt.

OPERATION.
¥3 oz. 4 dwt. 17 grs. = 35158 grs. ‘Here we reduce
9 oz, 7 dwt. = 4488 grs. both the dividend
4488)35153(7313%. Ans. and the .divisor to
31416 grains, that being the
—_— lowest denomination
84737 contained in either,

, We then find that the
livisor, 4488, is contained in the dividend 7 times, with a
cemainder, 38737, and according to the methods already
explained, we set down this remainder above a line with the
livisor beneath it. We may, however, read the answer, 7
times with a remainder of 3787 grains or 7 oz. 15 dwt, 17
gruins yet to be divided.
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Examprr 2.—Divide £793 16s. 53d. by £17 14s.'9d.
OPERATION.

£793 168. 53d. = 762069 farthings.
£17 14s. 9d. = 17028 “
17028)762069(441333%. Ans.
68112
80949
68112

12837

EXERCISE 26.

Find the value of—
. 139 days 4 hours 16 min. + 23 hoars 14 min. 42 sec.
. £4967 0s. 03d. + £63 17s.
. £1192 17s. 8d. + £9 17=. 43d.
986 cwt. 2 qra. 17 lbs. + 6 cwt. 1 qr. 17 1bs. 9 oz.
426 a. 1 r. 23 per. + 2 a. 8 per. 17 yds. 4 ft.
71 fur. 16 per. 8 yds. 1 ft. + 27 per. 3 yds. 2 ft. 7 in.
. 1122 cords 3 cord ft. + 12 cords 11 cubic ft.
. 111 1bs, 4 oz, 7 dwt. + 9 oz. 7 dwt. 17 grs.
. 1468 Eng. ells 2 gre. 1 na. + 73 Flem. ells 1 na. 1in.
. 476 bush. 1 gal. 1 pt. + 3 bush. 1 pk. 1 qt.

OISR

-
o

11. Divide 6 1bs. 4 oz. 1 dr. by 1 0z. 7 drs. 1 scr. 7 grs.

12. Divide £9 4s. 73d. by 3s. 1134.

13. Divide 7 acres by 17 sq. yds. 6 ft. 4 in.

14. Divide 927 miles 4 fur. 7 per. by 6 miles 3 inches.

15. Divide 11 years 47 days 1 hour by 23 weeks 2 days T hours,
16. Divide 167 bush. 1 pk. by 9 bush. 1 qt.

17. Divide 17 tons by 14 cwt. 3 qrs.

18. Divide 126 yds.1 qr. 2 na. by 17 French ells 1 qr. 11i1..

19. Divide 963 miles 420 yds. by 7 fur. 63 yds.

20. Divide £1111 11s. 113d. by £12 13s. 4}d.

ExERrcISE 27.

Miscellaneous Problems.

1. Reduce 1789 Flemish ells to feet.

2. Add together 971bs. 4 0z. 7 dwt. ; 16 1bs. 1 0z. 16 gra. ; 43 bs. 7
dwt. 9 grs.; 19 1bs. 4 oz. 11 dwt.’; and 11 oz. 5§ grs.
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8. Express 714, 1111, 2764, 91671, 813471, and 31917169 in Roman
numerals.
4. Divide £179 6s8. 113d. equally among 11 persons,
5. A sovereign weighs -about 123 grains ; what is the weight of
£7500 in gold ?
6. Ruad the following numbers:
1002000047006
900011110011110011
16714967904
711300400200
7. Bound travels at the rate of 1120 feet per second ; the flash of
a cannon, fired on one side of & river, is observed by a person
standing directly opposite on the other side 11 seconds before
he hears the report. How many miles, fur., &c., is the
river in width ¢
8. The new Canadian cent is exactly 1 inch in diameter and 100
weigh exactly 1 1b. Avoirdupois ; what would be the weight
and worth of that number of cents which would reach com-
pletely round the earth, the circumference being 249024 miles?
9. How long would it require to count $794671 in twenty-cent
pieces, at the rate of 108 coine per minute ¢
10. If a person spends upon an average $2°17 per day, how much
does he spend during the year
11. What is the weight of 3 dozen silver forks, each weighing 4 oz.
1dwt. 6 grs. ¢
12. Bought 1 Ib. of tea for 75 cents, 3 1bs. of coffee at 14 cents per
1b., 6 1bs. of rice at 5 cents per 1b., 27 1bs.of sugar at 11 cents
er 1b., 13 ITbs. of raisins at 15 cents per lb., and a barrel of
our for $7-20 ; how much have I to pay for the whole?

13. Write the following expressions in common figures : XI, LD,
MMMCCCXXXIII, MMDCLX(C, LXXXMXXLIV,

CDLMDCCIX, MXCMV, and MMVCMDCCIL

14. How many times can 167 be subtracted from 2714962

16. When the multiplier is 714 and the multiplicand 9187, what is
the product ¢

16. What is the ninth part of 67 a. 4 per. 17 yds. ?

17. Divide :£16 11s. among 3 persons, go that one shall have £4 2s.
more than each of the others.

18. Divide $744 among four persons, so that the first shall have
one-sixth of the whole, the second one-fourth of the re.
mainder, and the other two, each half of what then remaina.
‘What is the share of each ? .

19. I A has £176 4s. 53d. and B has $694°70 ; which has most, and
how much ?

20. A regiment of soldiers contains 1147 men; how much cleth
would it require to make coats for the whole, each coat
taking 4 yds. 1 qr. 3 na.?
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22.
23.

25,

21

28.
29.

31.
32.

4.

85.

36,

8%

389,
0.

41

MISCELLANEOUS PROBLEMS.

What s the weight of $7196'40 'in cent pieces, Canadiay
money ¢

Redure 7 miles 4 fur. 17 per. to fathoms.

The quotient is 749, the divisor 47; what fs the dividend ¢

. What is the difference between XMMCI and 16701 ¢

Tha minuend is 71467, the remainder 61794, what is the sab
wrahend ?

. Divide $679 among two persons, 8o that the first shall have

$146 more than the sccond. What is the share of each ?

What is the product of 714 + 16 +179 + 42 + 93, multiplied by
91467~ 234—946~—1127~80040 + 27—67+83?

How many bushels of wheat are there in 71496 lbs. ¢

Write down as ong numbet, six trillions seven millions ninety-
six thousand four hundred and five,

.. The sum of two numbers is 1746 ; one is 974, what is the other?

What is the cost of 23 pair of shoes at 6s. 11d. per pair?

A gallon of water weighs 10 lbs, and 2 cubio foot weighs 624
1bs. ; how many gallous are there in 748 cubic feet ?

. Two men, A and B, run arace. A gives B a start of 17 yards,

but gains on him at the rate of 2 feet in 6 yards’; how much
will A be in advance of B when B has run one mile? o

Divide $749°'60 among A, B and O, so that ‘A shall have as
much as B and C together, and B and C equal shares
‘W hat is the share of cach? .

2366 cublc feet of wood are to be divided among three charit
able institutions, so that as often as the first receives 2 cubio
feet the second shall receive 5 and the third 7 ; how many
cords does each rgceive

A farmer owned 247 acresof land and disposed of it as follows
he gavel a. 11 17 per, for a school ite, sold 17 a..28 per.,
gave 21 a. 1 r. to his wife, and divided the remninder equally
among his 3 sons ; how much did each son.reoeive?. -

If 17 seconds elapse between the. flash of lightning and the
arrival of the report; allowing sound to travel at tha rate
of 1120 fect per second, how far off is the thunder-cloud ¢

. The Loudon Times has a circulation of 12000 ?er day ; if it he

s0!d at 5d. per copy, éxpress in pounds, shillings, and pence,
and also in dollars and cents, tho sum realized by its sale far
one entire year (313 days). '

The greater of two numbers is 710 and their difference 2%,
what is the smailer number ?

The Jewish shekel weighed 219 graine Troy, and was worth
about 2s. 93d. Canadian currency ; what was the weight of
& talent, containing 8000 shekels, and what was the vaTue of
500 talents in dollars and cents ?

A wished to exchange 297 yards of cloth at £1 7s. 44d, per

ard with B for flour at $3'17 per barrel: how m
arrels of flour should he receive ¢ P ! o
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SECTION IIL.

GREATEST COMMON MEASURE AND LEAST
COMMON MULTIPLE.

GREATEST COMMON MEASURE.

1. A Measure of a number is any number that will ex-
actly divide it; that is, leaving no remainder.

2. A Common Mcasure of two or more numbers is any
aumber that will exactly divide each of them.

3. The Greatest Yommon Measure of two or more num-
bers is the greafest number that exactly divides each of them.

Thus 2, 3, 4, 6, 8, 12, and 24 are all common measures of 24 and
42, but 24 alone is tim grealest common measure, because it is the
greatest number that divides both 24 and 48 without a remainder.

Nore.—The Greatest Common Measure is usually indicated by
she initial letters G. C. M.

4. To find the G. C. M. of two numbers :—

RULE.

Divide the greater of the two given numbers by the
smmaller, then the divisor by the remainder; mext the last
divisor by the new remainder ; and so on until there is no ve-
mainder. The last divisor will be the G. C. M. required.

Note.—If the last divisor is unity, the given numbers have no
common measure ; i. e., they are prime to one another.

"ExaMpLE 1.—What is the G. C. M. of 1825 and 2555?

OPERATION.
1825)2555(1 Here we divide the greater
1825 number, 2555, by the less, 1825,
and thus obtain a remainder,
780)1825(2 780, which we now make the
1460 divisor, and 1825, the former
— divisor, becomes the dividend.
365)730(2 We find that 730 goes into
730 1825 twice, and gives a re-
— mainder, 3¢5; and so on. When
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865 is used, it leaves no remainder, and is therefore the
G. 0. M.

ExampLE 2.—What is the G. C. M. of 647 and 2'7502.

OPERATION,
64'7)2'750(4 Here, in following the
2588 rule, we find that the first
—_ divisor that will go into
162)647(8 the then dividend is 1; or,
486 in other words, the nymbera
— have no common measure.
161)162(1
161
1)161(161
161

ExXERCISE 28.
Tind the G. C. M. of the following numbers :

1. 1024 and 2240. 11. 11256 and 19899.

2. 1902 and 24409. 12. 5161 and 7756.

3. 1624 and 14500. 13. 87147 and 178871,

4. 8393 and 4609, 14, 1261 and 663.

5. 714 and 1176. 15. 918 and 1347,

6. 219 and 11476, 16. 187 and 265.

7. 184706 and 289913, 17. 1914 and 35786.

8. 2925 and 29484. 18. 21671 and 22111.

9. 27525 and 1725. 19. 82159 and 582.
10. 2254 and 71001. 20. 452 and 212.

LEAST COMMON MULTIPLE.

6. One number is said to be a multiple of another when
it exactly contains, as divisor, that other a certain number
of times.

6. A Common Multiple of two or more numbers is
any number that exactly contains each of them as wivisor.

9. The Least Common Multiple of two or more num-

bers is the least number that exactly contains each of them
as divisor.
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Thus, 6, 12, 18, 24, 30, 36, &c., are all common multiples of 2 and
3, but the Zeast common multiple of 2 and 3 is 6.

Nora.—The Least Common Multiple of two or more numbers
18 usually represented by the initial letters 1. ¢, m,

8. To find the L. ¢. m. of two or more numbers ;—

RULE.

Set down the given numbers in a line, and strike out any
that are exactly contained in any of the others.

Take any one of the uncancelled numbers as divisor, set
it to the left of the line, und strike out of each remaining
number the highest factor that is commmon to it and the as-
sumed divisor.

Write the uncancelled factors and numbers in a line,
anrd again strike out any that are exactly contained in any
of the others. Assume any one of the uncancelled numbers
in this second line as divisor, and proceed with it as before.

Proceed thus until no two numbers left in the new line
have any common measure but unity.

Then, to get the . c. m., multiply together all the as-
sumed divisors and all the numbers left in the last line.

ExamprLE 1.—What is the L c. m. of 6, 8, 10, 12, 15,
16, 20, 24, and 30 ?
OPERATION.
20)6..8..10. .12..13..16..20..24..80
4) 4.. ..6..3

l.e. m. =20 x 4 x 3 =240.

Here, after arranging the given numbers, we strike out
6, 8, and 12, because they are exactly contained in 24, an-
other of the given numbers. Fora similar reason, we strike
out 10 and 15 (i. e. because they are exactly contained in
80). Next we assume 20, one of the remaining numbers,
as divisor. The highest factor of 16 that is also a factor of
the assumed number 20 is 4, and we accordingly divide 16
by 4, and for a similar reason we divide 24 by 4 and 30 by
10. The uncancelled factors are now 4, 6, and 3, of which
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38 is exactly contained in 6, and we therefore strike it out.
This leaves 4 and 6, of which we assume 4 as divisor, and,
as this contains 2, a factor of 6, we divide the 6 by 2. Then,
multiplying the 8, remaining, by the assumed divisors 4 and
10, we get 240 for the 1. c. m.

ExampLE 2.—What is the 1. ¢. m. of 16, 24, 28, 30, 32,
36, 40, 44, 45, 48, and 50 ?

OPERATION.

40)18. .24..28..30..82..86..40. .44, .45. .48, .50
6).. .. 4.. 9.. ..11..9..6..5
7. .. 2.. .. ..11..8.. ..5&

Thenl. c. m. =40 x 6 x 7 x 2 x 11 x 8 x 6 = 554400.

Here we strike out at once 16 and 24, since they are
contained exactly in 48. Then we assume 40 as divisor, of
which 4, one of its factors, reduces 28 to 7, 36 to 9, and 44
to 11. Also 8, another factor, reduces 32 to 4 and 48 to 6.
Also 10, another factor, reduces 30 to 8 and 50 to 5. Alse
6, another factor, reduces 45 to 9. Next we strike out 3
and 9 in the second line, since they are each contained in 9,
another number in that line, &c.

ExERCISE 29.
Find the 1. ¢. m. of—

1. 6,9, and 30. 9.123,4,5,6,7,8 and 9.

2. 30 and 55. 10. 3, 6, 9, 12, 48, 21, 24, and 16
3. 1, 21, 85, 4, and 20, 11, 8, 21, 63, 40, 160, 240, and 306.
4. 2,9, 16, 35, 56, and 63. 12, 16, 41, and 38.

5. 2,4, 6, 8,10, 12,16, 18,and 20, | 13. 9 and 16,

6. 8,9, 11, 22, 72, 32, and 99. 14. 112, 200, and 72.

7. 6, 10, 14, 18, 22, 28, and 32, 15. 90, 36, 63, 12, and 1.

8. 5, 10, 15, 20, 25, 30, 35, and 40. | 16. 3, 5, 7,9, and 11.
17. 2,4, 6, 8, 10, 12, 14, 16, 18, 20, 92, 24, 26, 28, 30, and 32.
18. 25, 17, 44, 60, 63, 55, 9, 11, 28, 70, and 4.

19. %120, 396, 252, and 540,
20, 15, 12, 128, 30, 16, 4, 320, and 96.
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SECTION IV.
VULGAR AND DECIMAL FRACTIONS.

VULGAR FRACTIONS.

1. A Fraction is an expression representing one or more
of she equal parts into. which any quantity may be divided.

O::e third is written......% Four ninety-eighths is

Ope fifth is written....... 1 WritteN.ovirueerenes gy

Oxe seventh is written...t Seven hundred eleven-

Six sevenths is written...$ hundredths is writ-

Nineteen twenty-sevenths ten........ ceeneecennee T
is written..oeeeerenn o3 &e.

2. If a quantity be divided into 8, 5, 7, 11, &e., equal
parts, then one of these equal parts is called one third, one
JSifth, one seventh, one eleventh, &c., as the case may be.

3. Every fraction is expressed by two numbers, called
terms, written one above the other and separated by a line.

4. The number written below the line is called the De-
nominator, because it shows the denomination, i. e., tells
into how many equal parts the quantity is supposed to be
divided.

6. The number above the line is called the Numerator,
because it numerates or tells how many of these parts are to
be taken.

6. Every fraction expresses the division of the numera-
tor by the denominator, and the little horizontal line which
separates the two terms is derived from and stands for the
gign of division.

Thus, 2 means either the  part of 2 or 2 times the 3 part of L
{2 means either the 2 part of 13 or 13 times the g part of 1, &c.

7. Since every fraction expresses the division of the nu-

merator by the denominator, it fclows that—
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The value of the fraction is the quotient obtained sy
dividing the numerator by the denominator, and hence,

Multiplying the numerator of a fraction by any number,
multiplies the fraction by that number.

Multiplying the denominator of a fraction by any number,
divides the fraction by that number.

Multiplying both numerator and denominator of a fraction
by the same number, does not affect the value of the
fraction.

Dividing the numerator of a fraction by any number, divides
the fraction by that number. |

Dividing the denominator of a fraction by any number,
multiplies the fraction by that number.

Dividing both numerator and denominator of a fraction by
the same number, does not affect its value.

8. Fractions are divided into two classes, Vulgar and
Decimal.

9. A Decimal Fraction is a fraction in which the denom~
inator is 1, followed by one or more 0s.

10. All other fractions are Vulgar or Common Frac-
tions.

Nore.—The word *vulgar” is here used in the sense of * com-
mon,”

11. There are six kinds of Vulgar Fractions— Proper,
Improper, Mized, Simple, Compound, and Complez.

12. A Proper Fraction is one in which the denominater
is greater than the numerator.

A Proper Fraction may also be defined to be a fraction
whose value is less than 1.
Thus v, §, 3%, i&, &c., are proper fractions,

13. An Improper Fraction is a fraction whose denomi:
nator is not greater than its numerator.

An Improper Fraction may also be defined to be a frao
tion whose value is equal to or greater than 1.

Thus §, 32, 1, 1 385 13 3, 23, &c., are improper fractions.
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14. A Mixed Number is a number made up of a whole
axmber and a fraction.
Thus 168, 1934, 113, 9992, 63, 2%, &c., are mized numbers,

15. A Simple Fraction expresses one or more equal
parts of unity.

Thus $, 2, &, 33, &, 483, &c., are simple fractions.

16. A Compound Fraction expresses one or more eqrial
parts of a fraction, or, in other words, is a fraction of a
fraction.

Thus § of 3, $ of § of }} of § of {2, &e., are compound fj ac-
tions.

17. A Complex Fraction has a fraction or a mixed num-
ber in its numerator or in its denominator, or both.

4 .164 3¢ } 10
Tb“s‘(‘—;t, 7, 9% 9, },&o.,are complex fractions.

18. Any whole number may be made a fraction by
placing 1 beneath it for denominator.

Thus 6 = §, 17 =37, 11 = 33, 217 = 2}2, &e.

EXERCISE.

1. Read the following fractions : 1%, 6383, X302, %, 7839 oo

£ Read the following fractions. 7, 1l $§, 217y%, 603y
1137985

8. Read the following fractions : £, 497, 112, 42 0,83, 21, 1888

¢. Read all the proper fractions found in the above.

5. Read all the tmproper fractions.

8. Read all the mized numbers.

7. Write down on your slate any six proper fractions.

B. Write down on your slate any six improper fractions
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9. Write down on your slate any six mixed numbers.
10. Write down on your slate any six decimal fractions.
11. Write down on your slate any six simple fractions.
12. Write down on your slate any six compound fractions.
13. Write down on your slate any six complex fractions.
4. Express 7, 9, 4, 23, 17, 34, 109, and 207 as {ractions.

REDUCTION OF VULGAR FRACTIONS.

19. To reduce an integral number to a fraction having
8 given denominator:—

RULE.

Whité the integral number as a fraction having 1 for
denominator, and multiply both numerator and denominator
of the resulting expression by the given denominator.

ExanrLE 1.—Reduce 128 to a fraction having 20 for
denominator.

OPERATION.
123 128 x 20 2460
93 — —° e 2 .
123 1 , and 19 30 Ans.

ExampLE 2.—Reduce 17 to a fraction having 29 for
denominator.

OPERATION.
17 17 x 29 493
1M == txad 290
7 1,and T %25 = 29 Ans.

ExErcise 30.
1. Reduce 7, 9, 27 and 40 to fractions having 11 for denominator.
2. Reduoce 2, 207, 440, and 9 to fractions having 109 for denomins
tor.
-8. Reduce 22, 47, 69, and 100 to fractions having 93 for denomine
tor.
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4 Re({uoe 217, 613, 927, and 4 to fractions having 13 for denomina-
or.

5. Reduce 27, 304, 617, and 93 to fractions having 248 for denom-
inator. '

6. Rec}uccte 209, 407, 789, anﬁ 5 to fractions having 611 for denom-
inator.

20. To reduce a mixed number to an improper frac-
tion : — :
RULE.

»Multipgly the whole number by the denominator of the
fraction, to the product add the given numerator and place
the sum over the given denominator.

ExampLE 1.—Reduce 7§ to an improper fraction.

OPERATION.  Here we multiply the whole number, 7, by

% the denominator, 9, and to the product, 63,
9 add the numerator, 4. This gives 67 for the
—_ numerator, beneath which we write the given
ar denominator, 9.

ExampLE 2.—Reduce 16714 to an improper fraction.

OPERATION.

167 x 19 = 8173 and 3173 + 14 — 3187;
hence 16744 = 2141, Ans.

ExErcise 31.
Reduce the following mixed numbers to improper fractions :

1. 168, 6. 2738 1L 6. 16. U144
2. 9. 7. 18644, 12, 20974r. 17 2144k
3. 143 8. 200zh5. 13. 617333, 18. 63}

4. M3 9. 718419, 14. 41731, 19, 2345345,
5. 16125, 10. 914, 15. 617048k, 20. 19194

21. To reduce an improper fraction to its equivalent
mixed number:—
RULE.
Divide the numerator by the demominator, and. the
Juotient will be the required mized number.
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ExampLE 1..—~Reducé 1444 to a mixed number,
OPERATION.
1714 — 1714 + 9 = 190%. Ans.
ExauprE 2.—Reduce 14}}£ to a mixed number.
OPERATION.
14548 = 14716 - 109 = 1851}5. Ans.

ExErcisSE 82.

Reduce the following improper fractions to their equivalen®
mixed numbers :

1. Ll 6. 290, 11. 121363 16. 417438,
2. 1694 g, 14ss 19, 113 17. 81421
8. 21724 8 21a48) 13 4547 18. Ligar,
4, 2628262 9 2179 14, 123 19. 24347,
B. 1k, 10. 14821, 15, 322, 20. L2345

22. To reduce a fraction to its lowest terms :—

RULE.

Divide both numerator and denominator by their yreatest
common measure.
Exampre 1.—Reduce 3§1% to its lowest terms.
OPERATION.
By Art.4, Sec. IIL, the G. C. M. of 1512 and 23876 is 216.

Then 1512 + 216 =17, and 2376 +- 216 = 11; hence }§}3
:-111- Ans.

ExampLE 2.—Reduce 3441+ to its lowest terms.

OPERATION.
The G. C. M. of 481 and 26377 is 13.
Then 481 +18=37, and 26377 + 13 = 2029; Yence
73ty = 28ly. Ans.
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ExERoISE 38.
Reduce the following fractious to their lowest terms :
1. 3548 4. $411. 7. 3873, 10. 12,
2 4388 5 SR 8BS 1L A
8. 435t 6. 73k 9 H 12. $3485

Norg.—A fraction can sometimes berednced to itslowest terms,
and the work may almost always be materially lessened, by divid-,
ing both numerator and denominator by any number which will
go into each of them without a remainder. In order to facilitate!
;his mode of reduction, it is necessary to remember the folowing

acts :
1st. Any number that ends in 5 is divisible by 5.
2d. Any number that ends in 0 is divisible by 10, 5, or 2.
8d. Any number that ends in an even number is divisible by 2.
4th. When the two right-hand figures are divisible by 4, the whole
is-divisible by 4.
5th. When tbe three right-hand figures are divisible by 8, the whole
number is divisible by 8.
6th, When the sum of the digits of a number is divisible by 9, the
sum itself is divisiblc by 9 or by 3.
Yth. When the sum of the digits of a number is divisible by 3, the
number itsclf is divisible by 3. '
8th. When the sum of the digits standing in the even places is
equal to the sum of the digits standing in the odd places, the
number is divisible by 11.
Thus the number 7416 is divisible by 4, because 16 (the last two
digits) is divisible by 4.
——is divisible by 8, because 416 (its last three
digits) is divisible by 8. :
——is divisible by 9, becaure the sum of its
digits (7+4+1+6=18) is divisible

by 9.
—is %visible by 8. because the sum of its
digits (T+4+1+6=18) is divisible

by 3.
Bo also the nuinber 4567321 is divisible by 11, since the sum of the
digite in the odd places,1+ 3 +6+4=14=2+ 7+ 5:the
sum of the digite in the even places.

23. To reduce two or more fractions to equivalent frac-
tions having a common denominator:— ‘
RULE.
Find the least common multiple of all the denominators.
Multiply both terms of each fraction by the quotient ob-
tained by dividing this least common multiple by the denom-
inator of the fraction.
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ExamrLe 1.—Reduce 3, %, 4, %, %, and %, to equivalent
fractions having a common denominator.

OPERATION.

The least common multiple of the denominators, 4, 7, 9, 8,
2, and 3, is 504.
Then 504 + 4 = 126, the multiplier for both terms of the
1st fraction. h
504 = 7 = 472, the multiplier for both terms of -the
2d fraction,
504 =~ 9 = 56, the multiplier for both terms of the
3d fraction.
504 = 8 = 63, the multiplier for both terms of the
4th fraction.
504 -+ 2 = 252, the multiplier for both terms of the
5th fraction.
504 + 3 = 168, the multiplier for both terms of the
6th fraction.
And the fractions are 13§, 234, 234, 134, 154, and 338
ExampLE 2.—Reduce %, 2, ¢, and %, to equivalent frac-
tions having a common denominator.

OPERATION.
The 1. ¢. m. of 7, 5, 9, and 10 is 630.

Multiply both terms of the 1st fraction by 90 (i. e. £*2),
i « 2d. by 126 (i e. n{»ag,
“ “ 3d “ by 70 (i e L32)
« « 4th  “ by 63 (i e. 2%Y),
and the fractions become #49, 238, 254, and $43.

ExERrcisE 84.
Reduce to equivalent fractioi:s having a common denominatop

1. %7 %j %v and "110_- 1. %» %) %’ and %'

2. %7 ;1{1 '3» %’ and % 8. %a ’3, _xﬁo‘v 'H?» '}%1 and H‘
8. 'lls'y '9"7 ‘3, %1 and ‘131' 9. +J§a +%7 and +3

49 4 % o oand H. | 10, 42, 5, 14, and V.

6. %‘%1 '19'0" 'lAZS'a %%7 'g'v and % 1L '19"6) Jl“i'a 'll:%) and H-

6. ’}y i‘v %1 %’ %v and T%* 12. %y %1 Tﬁl'a %a %, Ha and ﬂ._
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24. To reduce a compound fraction to a simple one :—

RULE.

Multiply all the numerators together for a néw numer-
meor, and all the denominators together for a new denoms-
aafor.

Nore.—Before applying this rule, we may cast out or cancel

all the factors that arc common to a numerator and a denominator
of the compound fraction.

Exampre 1.—Reduce 18 of 4 of 2 of % of 3 to a
simple fraction,

STATEMENT.
S opZordop22oplh  Ox4x3x22x385
11 7 b5 27 "16 1l1x7xb5x27x16
CANCELLED.

2 2 B
_ ﬁxﬁlxﬁx?{&_x_ﬁ_é‘_l
TIIx"xPx2ix1B 8

9 8
3 4

Here 6 and 27 contain a common factor, 8, which is cast
out, and these numbers thus reduced to 2 and 9. Next,
this 2 reduces 16 to 8, and the 9 is reduced to 3 by the
third numerator, which is thus cancelled. Again, 11 can-
cels 11 (the first denominator) and reduces 22 to 2, and this
2 reduces the 8, before obtained from the 16, to 4. Next,
this 4 js cancelled by the 4 in the numerator. Again, 7
cancels the 7 in the denominator and reduces the 35 in the
numerator to 5, and this 5 cancels the 5 in the denominator.
AH the numerators are now reduced to unity, as also all the
denominarors but the fourth, which is 8. The resulting

. Ix1x1x1x1 .
fraction is therefore S XX X2 ; but as 1 is nevercon-
Ix1x1lx38x1

sidered as a multiplier or divisor, we write the result simply

as &

Ans.
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ExampLE 2.—Reduce - of ¢ of 2 of §§ to a simple frac.
tion.

STATEMENT.
il f4 f3 f55— Tx4x8x585
%6 %5 %20 T11x6x56x20
CANCELLED.

i #
_ Tx4x3xBp T 1
= IxprBxp = 2x5— 100 4™
2 b

Note 2.—If any term of the compound fraction be a mixed
number, it must be reduced to it equivalent improper fraction
before applying the rule.

ExXERCISE 35,

Reduce to equivalent simple fractions.

1. Yofdof #5 of 43 of Z. | 7. 6% of 9% of } of § of 3%

2. pofpofsof 1§ of 24 | 8. 272 of & of 1 of 343

8. 2 of 1 of 1% of % of 32. ! 9. % of 8% of 63 of o5.

4. 28 of  of & of % of 22, |10, $of & of Fof 4 of § of &

B. 2 of 4 of 274 of }. 11. 23 of 33 of 4} of b3 of 63.

6. 4 of 8% of 48% of 4. 12. 8% of 8% of 9% of 1} of
34 of o

26. To reduce a complex fraction to a simple one :—

RULE.

Reduce both numerator and denominaior to simple frae.
tions.

Then multiply the extremes or outside numbers together
{or a new numerator, and the means or intermediate nwm«
ers together for @ new denominator.
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Exaa2LE 1.—Reduce g to a simple fraction.
1
H_ 3 _9x11_99 .,
-1—1;'-- J_T— 2% T —1—4—714. Ans.

Nore,~Factors that are common to one of the extremes and

one of the means, are to be struck out or cancelled.

= 6'136' Ans.

4
ExawxrLe 2.—Reduce %;—% to a simple fractior,
81 9 1
tp I1_BLx AT _fTxy 68
W3~ " JIx99 10 T 10
™ 10.

EXERCISE 36.
Reduce tu equivalent simple fractions:

L 4. 1.
2 23 64
3 T 3
2. 5. 8.
3 9 43
11 33 9
6. 9.
hd 2 6%
& Tof 9
2y

6. To reduce a denominate fraction from one denomi-

- nation to another:—

10,

11.

12z,

4
e

27
43

6t
3}
s
2
2
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RULE.

If the reduction be from a lower to a higher denomina-
tion multiply the denominator, but if from a higher to a
lower denomination multiply the numerator, as in reduction

of whole nupbers.
ExampLe 1.—Reduce % of an hour to the fraction of a
week.

OPERATION,
7 h 1
’l' = — = —
T b= e = e T T Tk
1
4—05. Ans.
Or b lefly,

1
F o= — = . X
¥ a. TTx947 = 408 of a week. Ans.

ExaupLE 2.—Reduce 1 of 2 of ¢ of 35 oz. to the frac
on of a pound Avoir.

OPERATION.
4 of  of § of 35 0z. = 4 oz. (by Art. 24.)
4 oz = ——m =L
Then 4 oz = %16 = & b, Ans.

ExampLE 8.—Reduce Z of an acre to the fraction of »
yard.

OPERATION.
Z of an acre=7—X4x§OX3i* of a yard

33880 67
= —— of a yard = —‘—1@ Ans.

1 ExampLE 4.—Reduce % of 1% of 3% of 43 of 25 furlon
ko the fraction of £ of 3 of § of ¥ foet: . © &
OPERATION.

% of 4 of 2% of 43 of 25 furlongs = 4 of a fur.
2 of § of § of 7 feet = % of a foot.

4x40x 54 %"
Then 4 of a fur. = ———31}— —ﬁ = 4400 — fraction of
% of a foot. Ans.
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ExErcisE 37,

1. Reduce iI; of a day to the fraction of a week.

2. R™luce 3t of a cwt. to the fraction of a quarter.

8. R duce % of §# of § of a yard to the fraction of an ell
Flewish. i

4. Reduce 4 of § of 14 of a mile to the fraction of a

"~ “perch.

5. Reduce £ of % of 3} inches to the fraction of a linear
yard,

6. -Redued % of § of i% of 6 oz. to the fraction of } of % of
Fri-aseruple.

7. Reduee +%; of i of & of 2%

%
4 of % of % of a bushel.
8. Reduce % of v of 6% shillings to the fraction of one

of a pint to the fraction of

pound.
9. Reduce 5 of 4% hours to the fraction of a week.
10. Reduce £ of a lb. to the fraction of 4 of 3 of 4 of

6%
9%
—— of adwt.
T 9
11, Reduce § of 4% of % of 43 of an acre to the fraction

of % of a square yard.

12. Reduce %—% of -3% of —;—- of § of a farthing to the fraction

of a pound.

27. To reduce one denominate number to the fraction

of another :—
RULE.

Reduce both quantities to the lowest denomination con-

fained in either.
\-Then place that quantity which is to be the fraction z‘f

the other as numerator, and the remaining quantity as de-
rominator.
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Exavrre 1.—Reduce 4 1bs. 2 oz to the frastton of 9 lbs,
% oz. 11 dwt.
OPERATION.

4 1bs. 2 oz. = 1000 dwt.
9 lbs. 7 0z. 11 dwt. = 2311 dwt.

Therefore 4 lbs. 2 oz. is ;%—2(1) of 91bs. 702 11 dwt.

ExampLE 2.—Reduce 16s. 43d. to the fradtion of £91
98, 11d.
OPERATION.

16s. 448d. = 787 farthings.

£91 9s. 11d. = 87836 farthings.

81

847836

ExERCISE 88.

1. What fraction is 2 hours 17 minutes of 1 week 17
hours ?

2. What fraction is 19 lbs. 7 oz. 21 grs. of 11 Ibs- ¥ 0z 9
dwt, ?

8. What fraction is 6 per. 16 yds. 2 ft. 11 in. of ¥ roods
14 perches?

4. What fraction is 3 qrs. 1 na, 1in. of 3 Eng. e. 1 qr.
2 na.?

8. Reduce 217 weeks 2 days 4 hours 7 min. to the fraction
of a year.

6. Reduce 2 gts. 1 pt. to the fraction of 7 bush. 1 p2.

7. Reduce 1 Ib. 1 oz. to the fraction of 8 cwt. 3 qrs.
17 lbs.

8. Reduce £176 18s. 73d. to the fraction of £3-7 19s.
11d.

9. What fraction is 17 farthings of 6s, 114d.?
10. Reduce 27 square yards to the fraction of an ac.e,
11. What fraction is 7 drs. 1 ser. 17 grs. of 7 1bs. 4 0=. 7 drs.?
12, Reduce  of % of § of £7 8s. 81d. to the fraction of $ of

;oflg’ofssvs.&}d.

Therefore the answer is
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18. Reduce % of 3 of § of 35 of 1 qr. 17 Iba. to the fraction
of 3 of % of 1§ of 6 cwt. 1 qr.

14. Reduce & of § of 1?605 of 6 roods 17 per. to the fraction

of Iy of § of 2% of % of 9 acres 11 yds.
18. Reduce } of 74 of 8% of 1 of 1£ of 17 cord-feet to the
fraction of 1% of 5% of § of 3 cords 56 cubic ft.

28. To find the value of a denominate fraction in terms
Of lower denominations :—

RULE.

Consider the numerator as so many units of the given
denomination, and divide by the denominator.

ExampLE 1.—What is the value of 13 of a mile?

OPERATION.
11 miles +- 13 (Art. 22, Sect. IL) = 6 fur. 30 per. 4 yds. O
ft. 8¢ in. Ans.
ExaMpPLE 2.—~What is the value of }§ of a cwt. ?

OPERATION.
17 cwt. + 29 = 2 qrs. 8 lbs. 9 oz. 143§ drs. Ans,

ExERCISE 89,
Find the value of the following fractions:

1. 4 of a week. 7. 3 of $ ofa £
. hel.
2 fofgof ;;“ € 8. 7} of 8% of 2—3){ of an acre.
ve . Y
8. §of 4 of 5 of a bhd. 9. 14 of 9% of #5 of a mile.
4. {; of 8% lbs. Troy. 10. % of % of § of 35 cwt.

. ¥ of § of & Ib. Apoth.
5. % of Off—t-ofan acre.| -1 ::i:o § of o Ib. Apo
12. 5 of 3% of #rof $of a £.

6. } of P of 63 of {4 of a 7%
French ell.




100 ADDITION OF FRACTIONS.

ADDITION OF FRACTIONS.
RULE.

29. Reduce the fractions to a common denominator, add
the numerators together for a new numerator, and beneath
their sum write the common denominator.

Reduce the resulting fraction, if it be an improper frac-
tion, to a mixed number.

Note.—~If any mixed numbers occur among the addends, add
the fractions separately, and to their sum add the sum of the inte-
gral portions.

ExampLE 1.—Add together 4, %, %, %, and .

OPERATION.

By Art. 23, these fractions, reduced to a common de-
nominator, become

_99__*__7—2_ 1 456 +_8§ 3_2__60+72+45+84+32_
120 7 120 T 120 ' 120 ' 120 120
293
— 3_
120 = 2H%. Ans.

ExaMPLE 2,—~What is the sum of 6§--19:%+493-+17%
+231%?

OPERATION.
63-+194+98+17§ 4281}
= 6+19+94+17+284+-F 4+ +3+5+11
641949417423 = 4.
9 = - R
2644224+ 2314528+ 572
Then 74 + 25§% — 76§85, Ans.
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ExERCISE 40,
Find the value of :—

i+ E+E
L i+ +3 A+

+i+8+3+ 10
$ 4+ 13+ 2% + 95

. 6} -+ 113 + 196} +295.

. 8%+ 143+ § + 4+ 16§

. 196‘:’,-.-}- 16],'% + 20]"(.

. 2004 + 763L + 9163,

. 17} + 191§ + 2045 + 2130

. 6% + 63 + 113 + 9} + 163,

.3of $4+Fof§+ § of 6%

. 3of fof 4 9%+ 63 + % of § of §3.

. 78+ 9% + 153 .+ 204 + % of 3 of § of .
. 63 4- % of £ of 10 4 & of -f; of 242 4 16,
. 11131} + 223 + 83 ~- 3 of 2 of § of 4.

. 67% + 89:% + 901% 4 101434,

84 9% 16}

I
\ 1}of§of4+6&qf99+18§+§%.

REPRTRRL S SR PV E RS TTY

13 " 3%
44 5 %
FRRGET
SUBTRACTION OF FRACTIONS,
RULE.
30. Reduce both of the fractions to a common denomi-

sator.

Subtract the numerator of the subtrahend from the nu-

werator of the minuend, and beneath the difference write
the common aenominator.
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Note.—In the case of mixed numbers, it frequently hapgens
that the fractional part of the subtrahend is greater than the frac-
tional part of the minuend. 'When this occurs, instead of reducing
both quantities to improper fractions and then applying the rule,
it is much better to borrow one from the integral part of the min-
uend, and, considering it as a fraction having the common denomi-
nator, add it to the fractional part of the minuend.

Exaupie 1.—From 1§ take ;.
OPERATION.
19— R = 399— MY =204510 = A Ans.
ExaupLE 2.—From 11% take 9}3.
OPERATION.
113 —Q-%g}i fgx&l%i:s.%% = 10 + 13§—931 = 10382 —
ExampLE 3.—From # of 1§ of 1} take 5.
OPERATION.

% of 1§ of 1} — i = 3§ — &b = }48 — & = 98-
Ans.

EXERCISE 41.

Find the value of :
1y — 4. 6. 1116} — 229444,
2. fof4 ~%of §. 7. 1145 — 143,
8. & of 6% — § of 23.
4. 169% — 23811, 8. 1964 — —iﬁ of Lli-.
5. 2297 — 6735 & %

9. % of 4 of 183 of 23% — ¥ of 1 of f 3L,
104954 At d O ®
11. 16} +14%+16%+20%~— 17+
12.4}0f—%——-§—0f%

18 3 of § of § of 163 — 11} + 7§ + 1145 — %.
14. 96§ — & of § of § of 63 + i + 18} — 1714.
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o8 9 8
15. Hof,?%\_ﬁ f'8—§_.

16. 4} of 6} »f 15 —% of 8§ of 11.

MULTIPLICATION OF FRACTIONS.

RULE.

31. Reduce all mixed numbers to improper fractions,
and complex and compound fractions to simple ones. Can~
cel the factors that are common to a numerator and a denom-
inator of the resulting fractions.

Multiply all the reduced numerators together for a new
numerator, and all the reduced denominators together for &

new denominator.
Reduce the result, if necessary, to a mized number.

ExaMprLE 1.—Multiply 2 by 4§.
IxB=3x& =+ Adns.
Here we cancel the first denominator and reduce the
second numerator to 3.

ExampLE 2.—Multiply together ¥4, 4, 3}, and §§.
STATEMENT. CANCELLED.

v i1
ﬂ-x%x%xﬁ—ﬁ-:l—ixg 7.7

Exampre 8.—Multiply together %, i, 6%, 9%, 2§, and

83.
STATEMENT.

$x P x4 xAE x Exgh,

CANCELLED.

48

3 <58
B

7 x = 1152. Aps.

=

T
#3 2x8x4x48
X T

= 1

QD
~N[Re

ng
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Exawmpre 4.—Multiply together t}3, 1875 43, § of § of
%7 and 2 of 1} of 25.
STATEMENT.
Thy X 300 x 48 x 2L x 168,
CANCELLED,
3 3

1 205 4%)(21)(165 205 ¥8x8x%x38
*TTFB 1; I 1T

5535
=Trg = 016

EXERCISE 42,

Find the value of—

IxExAxdrx9.

¥ x 1.

8 x 23 x4 x 8L

. 6% x4 x 77T x4}

3x 73 x4t x 3.8,

. 9% x A x 2 x 7 x 3%,
1

. Six%x]%x-@.

. 8 of 4 of (3+%) x T of &

. 273 x 984,

. 161}x8}x‘}%x10%
(13 + 63 x (91 =74

43 61
. 711_>< 3 x % or 3% of 93.
16

8. 6% of 83 x 9% o¥ &

© 0 T OO O

[ T
N = O

b
[
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14. $of 3of § x § x $$ x 693.
1. (42 — 23) x 24 of 43 of (73 — 6}).

16. Gl—of:i a'_x%}xll-}.

17, Multxply#of—ﬁrof 9% by 7 x $ x 15
18. What is the product of 2 x # x % x 5 x 64 x

19. Fin(dkthe Silue of (6% + 43 + 93) x (65; )
3% — 2%).

20. What is the product of (83 — 2} + 81y — 7%) x
6F—25+2+3) x (3 of11§+§»)9

1.
ax
+

"'lwl —

%x

DIVISION OF FRACTIONS.
RULE.

82. Reduce compound and complex fractions to simple
ones, and whole and mized numbers to improper fractions.

Invert the terms of the divisor, and proceed as in mul-
tiplication.

‘Exaupre 1.—Divide & by -4

OPERATION,
Hfr=9 x =%, Ans

ExanupLE 2.—Divide 4 of {I; by % of 8%.

OPERATION.
gof r+Froff=8+H=4 x 3= 4ns

ExamriLE 8.—Divide 84 by 8-%.

OPERATION,

84 8 =82+ =51 x =2} .AM.
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ExampLE 4.—Divide {% of & of

DIVISION OF FRACTIONS.

ilj" slbyﬁofg 3,

STATEMENT.
Fr x o x MR x 3+ x 38 x 3
TERMS OF DIVISOR INVERTED.
= % fr X W x 3 x 4 x B X

CANC ELLED

=1£x4x 12)(

1 2

Bpp 22 AT 245 $_38s

4 77 S T
24

_55 Ans.

8

EXERCISE 43.

Find the value of—
e+

2 of 2+ 48

7§ + % of § of 63.
S$oft+3off.

3% of 81 < 6% of 5%.
$of 8§ of 93 + X
. 4 e
. % of 83 0of 63 = 48 of 21,
. (3 of § of 83) + (3 of 42 —

R N N R

- et
»

i
<>

. 9% of 8% of 6% +

. 8% 0f 63 of 4 x § of $ of 15 x ¥ + 6% of

% ¢ 8%
61° 44

8 (+2+4—H+oft
sty

10. 8% of 43 of 63+-3% ofi—i.
11. 4} <+ 63 of % of 4}.
12. 9i~of%-'-6aL ofsl
1)

8%
73

33. To multiply an integral denominate number by s

fraction: —

RULE.

Multiply the denominate number by the numerator <f the
fraction, and divide the result by the denominator.
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Exawrre.—How much is 3 of } of § of 4% of 4 days
91 hours 7 minutes?

QPERATION.

Woftofdof430f4d 21h Tm =+ 0f4d.21h.7Tm.

_44d.21h.7m x38

= i =14d. 7h, 56 m. 275 sec. Ans.

34. To divide an integral denominate number by a frac-
tion :—
RULE.

Multiply the derommate naumber by the denominator of
the fraction and divide the result by the numerator,

ExaupLE.—Divide 7 Ibs. 4 oz. 7 dwt. by & of 43 of 6}

of1

i1y
OPERATION,
7 b. 4 oz. 76ﬂ.-'»§of4}of6}of-1—15—i='l Ibs. 4 oz
dwt. 33 = 'ﬂ’i’-‘.i"%‘m‘ 19 41bs. 7 oz 19 dwt.
2% grs. Ans.

EXERCISE 44.

Find the value of—
. § of & of £1 16s. 8}d.
. 8% of 8} of 35 of H of 4 bush. 1 pk. 1 pt.
, 1 of § of 63 of 5% of 44 of 6 Ibs. 4 oz. Avoir.
. 44 of # of 5 of 6} acres.
3 of 4 of 11 cwt. 1 qr. 11 bs.
$ of % of 1} of 8 acres 1 rood 27 per.
62 of 1} of & of £6 11s. 43d.
. 6} of 11} of 2} of 3% of 7 miles 4 fur. 17 per.
. } of I of 8 Ibs. 5 oz. Avoir. + 6§ of 1} of 6 Ibs. 11 0z.
. 23 of  of 6 lbs. 11 oz 4 drs. 1 scr. 16 gra.

ot B 0N M

S0 ®WI®

(=3
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11. 43 of 5} of Iy of f; of 4 yds. 8 grs. 2 na.

12. 7% of ﬁ; of 6-& of 2 qrs. 17 Ibs. 4 oz.

18. % of 6} of % of 21 bush. 3 pks.
14. 8 of 8} of % of 1§ of% of 7wk.4( 3h,
8

15. 21 1bs. 11 oz. 7 dwt. =+ § of § of 174.
16. 4 acres 6 per. 5 yds. <+ b} x % x 3§,

17. £169 4s. 113d. + 8} of 6} of 113.

18. 11 cwt. 2 qrs. 17 1bs. x 63 of 4% of 37.

DECIMALS.

36. A Decimal Fraction is a fraction which has 10, 16w,
1000, 10000, &c., for its denominator.

Thus v, &%, 255 rsde rorsos &¢., are decimal fractions.

36. In writing decimals it is customary to omit the de-
nominator, and to place a dot, called the decimal point, be-
fore the numerator.

Thus is written *7; &% is written ‘11; 27 is written ‘027
i35 is w’xf?tten ‘0643 ; ,ﬁ,wx_zﬁis written '00009,‘}_’1? !

317. The orders to the right of the decimal point are
named as follows: tenths, hundredths, thousandths, tenths
of thousandths, hundredths of shousandths, millionths,
tenths of millionths, &e.

38. The periods to the right of the decimal point are
nemed as follows: thousandths, millionths, billionths, trills
tonths, quadrillionths, &c.

39. In order to read any decimal, we proceed according
to the following
RULE.

Point off into periods of three figures each, commenein
at the decimal point, and thus ascertain the name <
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vder of the extreme right-hand figure. Then find by sim-
vle numeration, from right to left, how many of that order
tre indicated.

ExaMpLE 1.—Read ‘0000006174

Here pointing off the given expression, it becomes
*000,000,61%7,4, from which we learn that the denomination
s that of tenths of billionths, and the expression represents
:ix lt;gousand one hundred and seventy-four tenths of bill-
onths.

ExaMPLE 2.—Read 417°:00000007146174.

Here pointing off, we get 417°000,000,0 1,404, -. &
the right-hand digit is that of hundredths of trillionths,
end the decimal part is 7146174 hundredths of trillionths.
Hence the whole expression is read—Four hundred and
seventeen, and seven millions one hundred and forty-
#ix thousand one hundred and seventy-four Ahundredths of
trillionths.

EXERCISE 45.

Read the following expressions:

1. “27; ‘043; -007; -6914; ‘008196 ; 00071425,
2. 6'7: 93-42; 147-1894; 2170000009

8. 71-00089; 167-193; 91-0008674.

4, 567438'78:000914786; 71300400-00000060040%7.

40. To write any decimal, we proceed according to the
bllowing

RULE.

Ascertain how many places to the right of the aecimal
point the given denomination comes.

Then if the given digits do not occupy all of these
places, insert between them and the decimal point the requi-
site number of ciphers.

ExaMpLE 1.—~Write down seventy-eight tenths of thou-
sandths.
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Here, since tenths of thousandths occupy the jfourth
place to the right of the decimal point, and since the given
digits, 78, are only #wo in number, we must insert the two
ciphers between the decimal point and the 7, and the num-
ber is then written

*0078.

ExampLE 2.—Write down seven hundred and four
thousand and ninety-one hundredths of trillionths.

Here, since the periods to the right of the decimal point
are thousandths, millionths, billionths, trillionths, &c., we
find that trillionths occupy the 12th place, and consequently
hundredths of trillionths the 14th place to the right of the
decimal point. Now the given number, 704091, only con-
tains siz digits, and consequently we must insert between
the decimal point and the 7 the difference between 14 and
6, i. e. 8 ciphers, when the expression becomes—

*00000000704091.

ExERcISE 46.

‘Write down the following numbers :
1. Nine hundredths; seventy-six tenths of thousandths; four
hundred and forty-seven milliontha.
2. Beven hundred thousand and sixteen hundredths of billionths,
3. Fi;'e mhillicms twenty-nine thousand and eleven tenths of trill.
onths,
4 Eiightt)i;seven thousand four hundred and three tenths of mill.
onths,
5. Seven hundred and nine thousandths.
6. Four hundred and ninety-six thousand seven hundred and
nineteci, and eleven thousand and four tenths of millionths

7. 8even millious six hundred and ninety-one thousand and six,
and fourteen millions seven hundred thousand nine hundre&
and thirty trillionths,

8. Express as & decimal 17 tenths + 17 thousandths + 17 hun.
redths of thousandths.

9, Exiprellsls decimally 749 units + 2 tenths + 49 tenths of milk
onths.

10. Exnresa as a decimal 7207 hundredths + 704 millionths,
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41 To multiply a decimal by 10, 100, 1000, &c., we
remove the decimal point 1, 2, 8, &c. places to the right;
and to advide by 10, 100, 1000, &c., we remove it similarly
to the left.

Thus, ‘006 x 10 =06; "006 x 100 = -6; 008 x 10000 =
60, &ec.
867 -+ 10 = 0867 ; 867 ~+ 100000 = 00000867, &c.

Nore.—Affixing ciphers to a decimal, i. e. writing them to the
right of it, does not alter its value, thus, 79, *790, and ‘79000 are all
equal, each representing % ; but prefixing ciphers to a decimal,
1. e. writing them between the decimal point and the left-hand
figure of the decimal, divides the decimal by 10 for each cipher
thus prefixed.

ADDITION AND SUBTRACTION OF
DECIMALS.

RULE.

42. Write the numbers to be added or subtracted, so that
the decimal points shall be directly under one another, and
groceed as in addition and subtraction of whole numbers,

eing careful to place the decimal point in the answer in the
same vertical line with the others.

ExamprLE 1.—Add together 78:647, ‘0078, 9-816, 4:278,
967-4278, and ‘0091,

OPERATION.

78-647 Here we begin at the right-hand side, as in
*0078 simple addition, and proceed as follows: 1 and
9-816 8 make 9 and 8 make 17, set down 7 ar._ .y
4-278 1; 1 and 9 make 10 and 7 make 17, &c.
067-4278
*0091

1060-18567
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Exawpre 2.—From 71:0047 take 9:000816/7.

OPERATION.

71-0047 Here we say 7 from 0 we can't, but 7
90008167 from 10 and 3 remain; 7 (i. e. (;_ and 1

-0038833 carried) from O we can't, but 7 from 10
62:0033833 and 3 remain; 2 from 0 we can't, but 2
from 10 and 8 remain; 9 from 7 we can’t, but 9 from
11, &e.

EXERCISE 47,

Find the value of —

1. 18716+ 967+ 3471+ 271+ 6987149 + 23:006'7.

2. 278714+ 61-9134 + 217-8167 + 23°7146 + 678-906 + 12:98678.
8. 216-714763+ 29+ 9867+ 910986 + 7-81645+ -09868.

4. 26:1111+11-22222+ 84-546 4+ 17°19186 + 11-127 + 816°7142,
5. 0167+ 9'9+ 898+ 7'614 + "0986 + 17+ 19°11 + 963714,

6. 9°64+9111-77+ 967-769+ 463 + 7°0009 + 8:61-+911-1257.

7. 167-914—6°8147. 10. 1111-116—22-22222.
8. 9161°0098—7149-16716. 11. 279-00906—117-916.
9. 71'0916714—-27-1471, 12, 627-4—91-7469.

MULTIPLICATION OF DECIMALS,

RULE.

43. Multiply the given decimals as though they were

. whole numbers, and mark off in the product as many

decimal places as there are in the multiplier and multipli-
cand together.

ExamprLe 1.—Multiply 748 by -067.



DIVISION OF DECIMALS. 118

OPERATION.

143 Here, when we multiply 743 and 67 together,
‘067 we get as the product 49781, but since the deci-
5201 Mmal places of the multiplier and multiplicand
4458 nhumber siz, we must have six decimal places in
— the product, and, in order to make the requisite
049781 number, we have to prefix one cipher.

ExampLE 2.—Multiply 569 by 30°8.

OPERATION,

569 x 308 = 175252, and, since the decimal places of the
multiplier together with those of the multiplicand num-
ber three, we place the point so as to have three places
in the product, and this gives us 175252 for the
answer.,

ExXERCISE 48.

Find the value of—

1. 78417 x 9. 7. 27T x 1'4 x 1'19.

2. 27'1 x 34, 8. 342 x 061 x 0079,
8. 21716 x 2°06. 9. 41°1467 x 6°1 x 2°7.
4. 11007 x -00678. 10. 8008 x 66 x 20-02.
5. 116791 x 8:100004. 11. 1012 x *00719.

6. 11°111 x 9-7116. 12. ‘2 x 7 x 06 x ‘041.

DIVISION OF DECIMALS.

RULE.

44. Divide as in whole numbers, merely remembering to
place the decimal point in the quotient direcily after the
unit’s figure of the dividend has been brought down.

Nore.—When the divisor contains decimals, before dividing

remove the decimal point to the right of the divisor, and also
remove it as many places to the right in the dividend.

8
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ExampLE 1.—Divide 716-198 by 614.

OPERATION.
614)716-193(1°16643, &c. Here we divide as in whole
614 numbers, but, when we have
—_ brought down the unit’s figure,
1021 which in this example is in
614 the first step of the division,
—_— we place the decimal point in
4079 the quotient. After bringing
3684 down the last figure in the
— decimal, we may continue the
3953 division by bringing dows
8684 ciphers. (See Art. 89.)
2690
2456
2340
1842
498, &c.
ExampLe 2.—Divide 7'43 by *0079.
OPERATION,

743 <+ 0079 = 74300 = 79 = 940'5068, &c.

Here, since the divisor contains decimals, we remove
the decimal point to the right of it, and also as many places,
i. e. four places, to the right in the dividend; this gives us
74300 = 79.

456. The following will illustrate the mode of thus pre-
paring numbers for division when the divisor contains
decimals :

67'9 + ‘9 == 679 = by 9.

2709 =+ ‘0047 = 270900 + 47.

27-14678 +— 247 = 2714678 + 247.
114-00672 <+ 6°0437 = 11400672 - 60437,
278 + *0147 = 2780000 + 147.

2614789 -+ 27°1434 = 26147°89 + 271434.
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Exzrcise 49,
Find the value, each to three places of decimals, of :

1. 781+ 1071 7. 967104 + 12'046.
2. 91'142 + 1-8, 8. 91'671 + -000916,
‘8. 61:123 + -0146. 9. 88 + 0641,

4. 9-1234 + 000716 10. 7147-12 + 1127,
5. *0467 + ‘01471, 11. ‘817 + -9147.

6. 918 + 914°71, 12. 213 + 91'614.

REDUCTION OF DECIMALS.
46. To reduce a vulgar fraction to a decimal :—

RULE.
Divide. the numerator by the denominator.
ExampLe 1.—Reduce  to a decimal.
OPERATION,
o1 __
875 Ans.
ExampLE 2.—Reduce 44 to a decimal.
OPERATION.
14 =~ 31 = *451612903. .Ans.
ExErcise 50.
Reduce the following fractions to their equivalent decimals,

1. 4 and §. 6. 11 and &%,

2. &, 4, and . 7. &% and 348,

8. 13, &, and $§. 8. % and $$1.

4. }3%, 14, and 5. 9. $1§14 and 1§34

6. $1 and 351 10. 212 and $3332858%

47. Sometimes in making these reductions the division
never terminates, but a figure or set of figures constantly
recurs. Thus in the first part of Example 1, the figures
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%‘Bin the last part the figure 4, constantly
is case the decimal is called & repeater or cir.

ecimals which do not terminate, i. . which con.
same digit or set of digits constantly repeated,
epeating or Circulating Decimals.
0. The digits or set of digits which repeats, is called
a repetend, period, or circle.

Note.—The terms period and circle are used only when the
repetend contains vwo or more digits.

60. A Single Repetend is one in which only a single
digit repeats.

Thus, ‘3333, &e. ; ‘7777, &c. ; *88888, are single repetends.

61. A Single Repetend is expressed by writing the digit
that repeats with a dot over it.

Thus, ‘333, &o., is written 'é; 711, &eo., is written °7.
62. A Circulating Decimal or Compound Repetend ig
one in which more than one digit repeats.

Thus, *347347347, &o. ; 202020, &oc. ; ‘123412341234, &c., are cir-
culating decimals or compound repetends.

63. A Circulating Decimal is expressed by writing
the recurring period once with a dot over its first and last
digits.

Thus, 347847, &o., is Written 347 ; 2020, &c., 20; ‘12341234,
&c., 1234,

64. A Pure Repetend or Circulating Decimal is one in
which the repetend commences #mnmediately after the dec-
imal point.

656. A Mixed Repetend or Circulating Decimal is one
which contains one or more ciphers or significant figures
between the repetend and the decimal point.

Thus 'é, "'7, 1are pure repetends._
"1891.7, '0:'}72.3, -002 are mixed repetends.
'12, 043, 61376 are pure circulating decimals.

'1:.5'13, '673'20.5, “071786 are mixed oirculating decimals,
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56. To reduce a pure repetend to its equivalent vulgar
fraction: —

RULE.

Write the period itself for numerator, and for denomi-
rator as many 9's as there arve digits in the period.

Thus, 7 =§; 42 = $3 = §%; 716 = 534
2107 = 338%; 4131 = §33} = #Afr.
57. To reduce a mixed repetend to its equivalent vulgar
fraction :~—

RULE.

Subtract the finite part of the mized repetend from the
whole, and write the remainder as numerator ; then for
denominator write as many 9's as there are digits in the
sircle, followed by as many O's as there are digits in the
finite part.

Nore.—The finite part of a mixed repetend is the part be-

wween the decimal point and the first digit of the circle. The
drcle or repeater is the infinite part.

ExauprLE.—Reduce '41.7‘, '125.54, and 7161423 to their
«gquivalent vulgar fractions.

OPERATION.
417 — 4= 413 = 1st numerator.
1234 — 12 = 1222 = 2d numerator.

7161423 — 716 = 7160707 = 3d numerator.

Also 1st decimal contains 2 digits in the circle and 1 in
the finite part, therefore the denominator of the 1st
fraction is 990.

Similarly the denominator of the 2d fraction is 9900,
and of the 3d fraction 9999000.

Fhevefore ‘417 = 433, 1284 = 3833 = &% 7161428
= §5§858%.
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ExERCISE b1.

Express the following pure and mixed repetends as vulgar
fractions :

1. 1; 18; and 4. 7. 67145 12716

2. -21; +347; ‘2178, 8. ‘0186 ; ‘142,

3. -19867473; 21, 9. 12347; -1218.

4. 126 ; -2id. 10. -16714; -9; ‘86,

5. *2134 , 216 ; 2114, 11. 27-43 ; 17-816.

6. 12345 -1678. 12. 467-12345 ; 16-16161.

68. In order to add, subtract, multiply, or divid py-e
or mixed repetends :—

RULE.

Reduce them to their equivalent vulgar practions, and
then add, subtract, multiply, or divide these fractions.

ExaMPLE 1.—From 976 take 4'9ié.

OPERATION.

976 = 9§ = 033, and 4-918 = 4398 — 4
Then 933 — 4115 = O3 o 4383 o bt ath ¥ A,

Exaurie 2.—Divide '927 by ‘012345,
OPERATION,

027 = §38 = 133 = 53, and ‘012845 = AARRE = 8354
Then £} + s858v = & x 24440 = 83940 = 1585, Ans,
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ExkRrcise 52.

Find the value of—
1. 9+ 65 6. '; x 12 x 67
2. 912 + 125, T. 61 x 9id.
8. 614 — 2714, 8. 671 x 6713,
+, 7-9186 — 2:34%. 9. 614 + 2768,
6. 75 + 1'23 + 7181 10. 1647 + 3521,

69. To reduce a given denominate number to the deci-
mal of another given number of a higher denomination :—

RULE.
Divide the lowest denomination named by that rumber
vhich malkes one of the next kigher denomination.
Annex this quotient to the wumber of the next higher
denomination given, and divide as before.
Proceed thus through all the denominations to the one
required, and the last resuit will be the one sought.

ExampLE 1.—Beduce 2 pks. 1 gt. 1 pt. to the decimal
of a bushel.

CPERATION.
2)1 Here we first reduce the 1 pt. to thz deci-
416 mal of a qt. by dividing by 2; this gives us

2)_03—53 1 pt. = -5 of a qt., and to this we prefix the
4)2'1875 given quarts, 1. Then we divide the 15
546875 quarts by 4 to reduce them to the decimal of
a gallon, to which we prefix & 0, as no gallona

are given; and so on.

60. Sometimes we must first reduce one quantity to a
fraction of the other, and then reduce the resulting fraction
to its decimal by Art. 44.
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ExaxpLe 2.—Reduce 4s: 113d. to the decimal of £2 118

4s. 113d, _ 239 farthings _ 239
Here, by Art. 25, o 1is. — 2448 farthings 2448 °

Then 239 -+ 2448 = -09763. .Ans.

ExXERCISE 53.

Reduce :
, 2days 7 hrs. to the decimal of a week.
7 oz 4 dwt. 9 grs. to the decimal of a pound.
. 16 1bs, 7 oz. 3 drs. to the decimal of a cwt.
. 116 days 14 hours to the decimal of a year.
. 1 rood 17 yards to the decimal of an acre.
8 qra. 1 na, 1in. to the decimal of a French ell.
. 16s. 114d. to the decimal of a pound.
. £9 14s. 83d. to the decimal of £77 0s. 9d.
. 2 days 17 min. to the decimal of 7 weeks 4 days.
. .3 fur. 17 per. to the decimal of 2 miles 4 yds. 1 ft.
. 17 Ibs. 4 oz. to the decimal of 181bs. 7 oz. 5 drs. 1 ser.
. 2 roods 27 yds. to the decimnal of 29 per. 29 yds.

© 0 Mo B

I

61. To find the value of a given decimal of a denond
nate number :—

RULE.

Multiply the given decimal by the number of units of
the next lower denomination that make one of the given de.
nomination.

Point off as many decimal places as there were in the
multiplicand, and the integral portion, 7° any, will be
units of that lower denomination. The decimal part
may be reduced to a still lower denomination; and so on.
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ExaMpLE.—Find the value of ‘27625 of a lb. Troy.

OPERATION.

27625 = decimal of ¢ lb.
12

8:81500 = oz. and decimal of an oz.
20

6:30000 = dwt. wad decimal of a dwt.
24

7°20000 = grs. and decimai of a gr.
Then 8 oz. 6 dwt. /'2 grs. Ans.

ELere we first multiply by 12, because 12 oz. make 1 Ib.,
and we thus get 331500 oz. Next we multiply the deci-
mal *31500 by 20 to reduce it to dwt., &c.

ExzRCISE 54,

Find the value of -
1. “146785 of £1. 2 533625 of a rood.,
2. *71463 of a week. 16 9914 of £1.
8. 2147 of a pound Apoth. 1. 6714 of £3 4s. 7§d.
4. *6143 of a mile. 12. 9-1467 of a year,
5. ‘016147 of ar acre, 17, -12345 of $2-78.
6. 214617 of = Freneh oll, 14 65265 of 27 8q. yds. 2 ft.
7. 9-2645 of ap hoar., 15, 7-46725 of Tcwt. 2 grs, 171bs,
8. 4°7177 of a hhc, _C. 6°4715 of £7 Ts. T§d.

EXERCISE 55,
Miscelianeous LProblems.

1. ‘Reduce £297 4s. 33d. tc dollars and cents, and divide the result
by ‘0005,

2. ¥ind the least common multiple =f 9, 11, 18, 15, 21, 22, 42, 36, and
60.

8, Add together $78-90, $427-43, $209-17, $80°43, and $17-90, and from
the sum subtract £183 15s. 11}d.

& Reduce , £, &, 2, and ; to equivalent fractions having a com-
mon denominator.
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10.

11
12.

13.

14.
15.
1.
17,

18,
19.

BRRE

. How much is 726 times £2 4s. 10}d. ¢
. How many times would a carriage wheel having a circumfa.»

ence of 13 ft. 7 in, revolve in going from Toronto to Stonéy
Oreek, a distance of 44 miles ¢

. Divide $749870 among A, B, and O, so that A shall have just

$749'83 more than each of the others.

., In 1858 the value of the horses imported into the different pu,.s

of Canada was as follows : Clifton $6880, Coaticook $9775,
Morrisburgh $6750, Prescott $58877, Stanstead $9105, Toronto
$8750, Windsor $9880, other ports $58712 ; what was the total
value of the horses imported into Canada in 1858 %

In the same year the value of the horned cattle imported inta:
Canada was as_follows : Coaticook $2702, Dundee $3587,
Montreal $3830, Potton $2156, Sault Ste. Marie $3158, Wind,
sor $10688, other ports $25561 ; how much did the value of
the horses imported into Canada in the year 1858 exceed
that of the horned cattle imported in the same year ¥

‘What is the difference between ¢ of 3} of 63 of $28:28 and ‘7 of
2'4 of 37 of 3§ of £6 11s. 53d. ¢

Express 704, 1111, 9876, 23471, and 9142371 in Roman numerals.

‘Write down as one number geven hundred billiona four thou-
sand and twenty, and six millions two hundred thousand
and nineteen tenths of trillionths.

27 x 45 x 64 x 117 x 28 x 116 x 93 x 144

26x 729 % 184 x 2Tx 12x 13 *
Find the value of 2} + } of § of J; of 87} + § — § + 83 — 4}.
Reduce 2 days 4 hours to the decimal of 8 weeks 3 daws.
‘What is the Greatest Common Measure of 17810 and 832941
Reduce "'I, 't')::), '60045, and 27146 to their equivalent vulgar

fractions.

How many square inches are.there in 2a. 1 r. 17 per. ¢ yds, ¢
‘What is the value of *7149625 of a mile ¢

Find the value of

. Find the value of ‘7 of a per. + ‘626 of a yd. + ‘713 of a ft. +

‘01 of an inch.

. Which the greatest and which the least of 1%, &, &
. Express 3} ells Flem. as a fraction of a yard.
. A farmer at a fair sold 220 sheep at $3-78 each, and bonight 13

cows at £11 11s. 7d. each ; h ' 4’4 l'e <arry
govs ¢ ; how much money aid l'e <arry
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+° In the year 1858 there were imported into Canada 20735 doz.
eggs valued at $2487; in the same year there wers exported
from Canada $23525 doz. eggs valued at $66860 ; how many
more eggs were exported than imported durinsthat year, and
what in each case was the average value per doz. eggs?

25. 'What is the 1. ¢. m. of 6, 10, 16, 20, 24, 28, 32, 36, 40, and 44 ¢
26. How many times 123 is 746 times 193¢
27. The quotient is 794 and the divisor 83, what is the dividend -
8. Divide 749 1bs, 4 oz. 7 drs. Avoir. equally among 19 persons
what is the share of each ?
29. Divide 346 a. 1 r, 17 per. by 2 a. 8 . 27 per. 9 yds.
80. Reduce 2 bush. 1 pk. 1 qt. to the fraction of 11 bush. 3 pks.
8l. .4Add togﬁther $947-60, $207-90, $274:33 and £217 4s. 74d., and di-
vidé the sum by 299.
63 x 47 x 21 x 121 x 264 x 625
82 Hfind the value of — o Fox 48 x 517 40
SECTION V.
RA#T10, BIMPLE PROPORTION, COMPOUND
PROPORTION.
RATIO.

A. The Ratio of one number to another is the guotient
ariging from the division of the former by the latter.
Thus, the ratio of 16 to 4 is 16 =~ 4 =4,
the ratio of 27 to 8 is 27 + 8 = 8%, &e.
2. The Ratio of one number to another is commonly
expressed by writing a colon between them.,
Thus, the ratio of 16 to 4 is expressed by 16 : 4.
the ratio of 27 to 8 is expressed by 27 : 8.
8. The Ratio of one number to another may also be ex-
vrowed by writing them in the form of a fraction,

Thus, the ratio of 16 to 4 may be expressed by L8,
he raiic or 27 tv 8 may be expressed by 3.
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4. The two numbers that constitute the ratio are calleq
the terms of the ratio; and the first term is called the ante.
cedent and the other the consequent of the ratio.

5. If the antccedent is equal to the consequent, the
ratio is called a ratio of equality.

If the antecedent is greater than the consequent, tha
ratio is called a ratio of greater inequality.

If the antecedent is less than the consequent, the ratig
is called a ratio of less incquality.

6. A Simple Ratio is the ratio of any one number to any
other number.

7 A Compound Ratio is a ratio produced by compound-
ing or multiplying together the corresponding terms of two
or more simple ratios.

8. The value of a ratio is found by dividing the ante.
cedent by the consequent.

9. Ratios are compared together by comparing their
values together.

10. Ratios are compounded together by multiplying
together all the antecedents for a new antecedent and all
the consequents for a new consequent,.

Note.—Before multiplying the antecedents together for a new
antecedent and the consequents together for a new consequent
we cancel any factor that is common to an antecedent and a con
sequent,,

ExaupLe 1.—What is the ratio of 27 to 3?
OPERATION,
27+-8=19. Ans.
ExampLE 2.—What is the ratio of 83 to 69
OPERATION.
83 = 6=132 Ans.
ExAMPLE 3.—What is the value of the ratio of 94 to hey

OPERATION.
94 - '71 = 13'428. Ans.
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ExampLE 4.—What is the value of the ratio of 17 to 239

OPERATION.
17 = 23 =.0-739. Auns.

ExampLE 5.—Point out which is the greatest and which
jhe least of the following ratios—7 : 4, 94 : 5, 27 : 16.

OPERATION. _
7: 4= T+ 4=14%5.
94: 5=98+ B5=19
27: 16 = %7+ 16 = 1'68.
Therefore 93 : 5 is the greatest and 27 : 16 the least.
ExanpLE 6.—Find the ratio compounded of 6: 7, 9: 4,
11:18, 12: 55, and 5 : 27.

STATEMENT; CANCELLED,
4
6 9 11 12 5 _6_ 9 It 12 B
7X4XEXE—5-X§?_EXZXEX;BX2—”'_.
mw 3
7—21-3 = =6:91. dns.

ExXERCISE 56.

1. What. is the ratio of 7-4? 19:32 26:2? 144 :6% 29:2% 16.3?
2 ‘V};at is the ratio of 27:43% 11:19? 26 .77 28:71 120:27
7:.181%

Find the value of— .
3.7:2;9:14,63:7;29:3; 19:27; 34:6.
4.91:7;16:3;28:5; 111:7; 222:11; 167:29.

Compare together the following ratios, and point out which is

the least and which the greatest :
5. 9:17, 16 : 33, and 47 : 79.
6. 11.38,17:5, 38 '11, and 164 : 55.
7. 49 : 5,176 :16'4, 267'4 - 25°9, and 8:°89.

Compound together the following ratios:
8.7:4,11:23,114:9, and 9: 14.

‘9. 6:11,12:17, 8} : 44, 27. 121, and 5% 6.
10. 15:4,16:7,9:20, 70 - 27, and 6: 5.

11. 8:7,6:5,4.3,2:1,and 21 .32,

12. 2 3,4:5,6°7,8:9,and 1623,
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SIMPLE PROPORTION.

11. Simple Proportion enables us to find a fourth num-
ber which shall have the same ratio to the third of three
given numbers that the second of these numbers has to the
first : hence proportion consists in an equality of ratios.

12. In every simple proportion three terms are given te
find the fourth, and this fourth term must be of the same
name or denomination as the third.

13. Proportion is expressed by writing the sign :: be,
tween the two equal ratios that compose the proportion.” -
Thus, the proportion existing between 7, 21, 19, and 57 is ex-
pressed thus—7:21::19: 57,and is read 7is to 21 as 19is to 57.
14. The two outer terms of a proportion are called thq
extremes, and the two intermediate terms the means.
Thus, in the above example 7 and 57 are the extremes, and 2}
and 19 the means.
15. In every proportion the product of the extremes ig
equal to the product of the means.

us, in the following examples we have
9:54:: 2:12,and 9 x 12=054 x 2.
7:21::19:57 and 7 x 57 =21 x 19.
16: 8::12:24,and 16 x 2} = 8 x 12.

16. Since 1st term x 4th term = 2d term x 3d term, w
2d terin x 3d term

1st terin

That is, the 4th term of every proportion is found by
multiplying together the 2d and 3d terms and dividing their
product by the first term.

follows that the 4¢A term =

ExaMpLE 1.—What is the fourth proportional to 7, 11
and 23 ? ’

OPERATION.

7 :11::23: Ans. Hence 4tk term or Ans. = u ;‘23 = 86+%.
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Exaxpie 2.—Find a fourth proportional to 24, 105,
and 40.

OPERATION.

85 b

105X 40 _ 195 x 49
24— u
3

£4:105::40: . Ans. Hence Ans. =

=2 x5 =175.

ExaurLe 8.—Find a fourth proportional to 30, 76,
nd 99,

OPERATION.
38 383
A8 x 88 x 88
80:76::95: Ans. Hence dns. = 63;9 =—= 2504,
19
5
Exgrcise 67,
Finad the fourth proportional to the following numbers :

1. 17, 21, and 40. 13. 11 lbs 147 1bs., and £16 48,

-w 91, 7, and 46. %d

3. 11, 3, and-17. 14. 3 cwt., 20 cwt., and $66-87.

4. 9,47, and 29, 15, 9mlles, 17 m)les, and 16 days.

5. 6, 23, and 42. 16. 21 acres, 47 acres, and 11

6. 111, 21, and 18§, wks.

7. 9, 10, and 11. 17. 17 bushels 29 bushels, and

8. 13, 14, and 65. £6 75, 4d.

9. 1728 109, and 72. 18. 211acres,] acre, and $749640,
10. 253, 16, and 11. 19. 62 miles, 3miles, and $421°40,
11. 9, 891, and 100. 20. 7 months, 23 months, and
129 days, 21 days, and $61-50. $656-70.

17. In the preceding exercise the first three terms of
the proportion are given in their proper order, but very
generally in proportion the pupil is required to make
the statement himself, and this is done according to the
following —
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RULE.

1. Reduce the two numbers which are of different names
‘rom the answer to the lowest denomination contained in
either of them.

I1. ‘Set the number which is of the same kind as the
answer in the third place, and, when the answer is to be
greater than this third term, write the greater of the other
two numbers in the second place ; but when the answer is
to be less than the third term, write the smaller of the other
two numbers in the second place.

IIL. Multiply the second and third terms together, and
divide their product by the first term.

Proor.—Multiply the answer by the first term, and the
product should be the same as that obtained by multiplying
together the second and third terms.

ExampLE 1.—If 11 men can mow a field in 23 days, in
what time will 5 men mow it ?

OPERATION,
5:11::23: Ans. Here, as the answer must be days,
11 we place the 23 days as the 3d term.
5)253 Then, since it is evident that 5 men

———— will require more days to mow the
50% days.  fielq than 11 men, that is, since the
answer must be greater than the third term, we place 11,
the greater of the two remaining numbers, as the second
term.
ExampLe 2.—If 16 bushels of oats cost $670, what will
96 bushels cost ?

OPERATION.

6
16:96::$670: Ans. Here, since the answer must be
6 money, we put the $6°70 in the
- third place; then, because the an-
_ $40°20 Ans.  swer must evidently be greater than
the third term, 96 bushels costing more than 16 bushels, we
put 96, the greater of the two remaining wumbers, in the
second place. Lastly, before applying the rule we cancel
by dividing the first and second terms by 16.
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ExampLe 8.—If 9 acres of grass will pasture 21 cows,
how many cows will 6 acres pasture ?

OPERATION.
g 2 7 Here we put 21, the number of
9:6::21: Ans. cows, in the third term, since the an-
2 = 14, , swer is to be cows; next, since the ana
e Ans swer will be less than the third term, 6
acres pasturing fewer cows than 9 acres, we place 6, the
smaller of the two remaining terms, in the second place.

ExampLe 4.—If 6 lbs, 4 oz 7 drs. Avoir. cost $169-40,
what will 1 Ib. 11 oz. Avoir. cost ?

OPERATION.

6 1bs. 4 oz. 7 drs. = 1607 drs.
11b. 11 oz. = 432 drs.
1607:432::$169'40: Ans,
432
83880
50820
67760

1607)73180-80($45°638. Ana.
6428

8900
8085
8658
808'5
6230
4821
14090
12:856
1284

Exanpie 5.—If £2 6s. 8. pay for 17 days' work, for
fiow many days will £9 11s, 4d. pay?

9
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OPERATION.

£2 6s. 8d. = b560d.
£9 11s. 4d. = 2296d.

10 41
70 287
880 2296::1'7: Ans.
41
0
68
10)697

69 days. Ans,

ExaumpLe 6.—If 8% barrels of apples pay for 9% bush
els of wheat, how many bushels of wheat can be purchased
for 17% barrels of apples?

OPERATION,
8%:17¢:: 9% : Ans.
or 22 : 83 . 102 Anps,
Hence the Ans. = 82 x 102 - 23
or § x A4 x oy = 3838 — 5057, Ans.
Here, after making the statement, we reduce the terms
to their equivalent improper fractions, invert the first term

or divisor and connect it to the other two by the sign of
multiplication.

ExampLe 7.—If 4% days’ work cost 21% shillings, what
will 175 days’ work cost ?
OPERATION.
42: 175 :: 212 : Ans.
or §2: 183 108 4pg,
54
B 198 108 193 x 54

Hence Ans. = —=-x — =270
E T R TH Sl vEva Tt o
11

ExERrcISE 58.

1. If 28 men can dig 27 acres in a week, how many acres can 42
men dig in the same space of time§ -
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2. What will 65 1bs. of sugar cost if $1:30 pay for 13 lbs. ¥

8. How many men would gerform in 125 days a piece of work
which 100 men can perform in 145 days?

4. If 2 person can finish a journey in 100 days, travelling 10 hours
per day, how many days would he take to do it if he trav-
elled on’]y 6 hours per day ?

. If 13} yards of cloth cost $12'90, what will 4% yards cost ¥

A bankrupt's effects amounted to $7149, which Eaid his credit-
‘ors 80 cents in the $ ; to what sum did his debts amount$
‘What will be the cost of 16714 feet of clear timber at $18:70 per’
thousand ? .

8. Wl;]atswill be the tax on $7149:70 at the rate of 1} cents on
the 37

9. If § of a person’s income is $7194-60, what is his income ¢

10. What is the cost of 127 acres of land if 871 acres cost $8671°40%

11. If 702 yds. of muslin cost £48 2s. 4}d., what will 540 yds. cost?

12. If a ship has water sufficient to last a crew of 35 men for 6
months, how long will it last a crew of 20 men?

13. What is the tax on £1749 16s. 83d. at 3s. 4d. in the £1

14, If 24 a. 1r. 17 per. cost $763-80, what will 7a. 1 per. 9 yds. cost?

15, If the railway fare for 100 miles is $3-75, what ought it to be
for 63 miles ?

16. How much must be given for 276 bushels of wheat at the rate
of $7-90 for 7 bushels ¢

17. A bankrupt’s debts amount to $71911'40 and his effects to
$53069-80 ; how much can he pay in the $2

18. What will be the cost of draining 247 a. 1r. 27 per. when 17 a.
1. 36 per. cost £111 17s. 84 2

19. If 18 barrels of flour can be bought for $97-80, what must be
paid for 27 barrels ¢ :

20. There are two numbers in the proportion of 7to 8 and the

. larger number is 291 ; what is the smaller?

21. What will be the cost of 71 ewt. 1 qr. 17 1bs,, if $2160 pay for
3cwt. 2qr. 261bs. ¥ (Allowing 112 lbs. to the cwt.)

Q2. If 3% yds. of linen cost $2:21, what will 7§ yds. cost ¥

23. A besieged town containing 15000 inhabitants has provisions
sufficient to last 5 weeks ; how long will the provisions last
if 7000 of the inhabitants be sent away ¢

24. If a stick 7 feet high cast a shadow 5 feet in length, what is the
height of a spire that casts a shadow 129 feet in length ¢

25. How far can a man travel in 27 days at the rate of 149 miles in
4 days?

26. If a ?erson steps over 4 yds. in 5 paces, to how many yards
will 729 of his paces be equal ¢ ’

o o

bl
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27, There are two numbers in the proportion of 6 to 11 and the
smaller is 20, what is the larger ¢

28. At 29 cents per 1b., what will be the cost of 174 Ibs. of raisinst

29, How much land at $4-75 per acre must be given in exchange for
248 acres at $3+60 per acre ?

80. If 43 1bs. of nutmegs cost £3§, what will 27§ 1bs., cost

81. If B}a'cres of land cost $674%, for how much land will $23.%

8,

pay

82. If 4:32 1bs. of coffee cost $1°17, what will 9-78 1bs. cost ?

33. What will 93 1bs. of spice cost when $17§ pays for 1987 1bs. ¢

84. If 11 cows make 29 pounds of butter per week, how much ma}
be expected from 27 cows ¢

85, If 7Tmen put up 200 perches of fencing in 2 days, how long
would they take to put up 900 perches {

86, If :100 stock is worth $95¢%, how much can be purchased for
100 ¢ .
8%. W&‘;t 9wi'll 16 1bs. 4 0z. 2 dwt. cost if 11 oz. 11 dwt. 11 grs, cost
‘90

38. If the rent of 73 a. 14 per. be £17 4s. 9d., what will be the rent
of 33a.1r. 23 per.

39. If } of 3 of # of 174 1bs. cost § of & of $38:60, what will 62 of
3 of § of 8} lbs. cost ?

40. Two numbers are to one another as 11 to 29, and the greatex
of the two is 107, what is the smaller {

COMPOUND PROPORTION.

18. Compound Proportion is an equality between a
compound ratio and a simple ratio.

19. Compound Proportion is also called the Double
Rule of Three, because all questions in compound propor-
Ition, when worked by simple proportion, s ‘quire fwo or
more statements.

20. In questions in Compound Proportion, $ve or more
terms are given to find another term; that iy three or
more ratios are given, one of which is imperfect \r wants a
term.

21. Questions in Compound Proporti
the followiae — pound Proportion are s Ved by
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RULE.

Write, in the third place, that term which is of the same
kind as the answer.

Of the other quantities, take each pair of corresponding
terms, and, having first reduced both to the same denomina-
tion, arrange them as in simple proportion.

Then multiply together the third term and all the second
lerms, and divide the result by the product of all the first
terms. The quotient will be the answer, in the same denom-
ination as the third term.

Note.—Before thus multiplying and dividing, be careful to re-
duoe, by cancelling, all the terms as much as possible.

ExaupLe 1.—If 10 men in 7 days can earn $78'43, how
much can 17 men earn in 3 days?

OPERATION.
0:1171.. 4o .

7: 8] $78:43 : dns. Here we set $78°43 in the 8d

17 term, because the answer is to

B4901 be money. Next we take the

7843 other terms in pairs, first for in-

——aT stance, the numbers referring to

18338 3% men, and of these we place the

_° greater in the second place, be-
%70)3999-98($5'7°1418 cause, leaving the time out of
350 consideration, and regarding only
499 the men and the wages, it i3 evi-
490 dent that the answer must be
v greater than the third term.

33 Again, for a similar reason, leav-
—_— ing the men out of consideration,
2:93 we place 3, the least of the re-
2-80 maining terms, in the second
130 place. Lastly, we multiply to-
70 gether the $78:43, the 17, and
600 the 8, and divide their product

by 70, which is the product of
—_ the two first terms.
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ExanmpLE 2.—If 20 men can build 405 yds. of wall in 2
days, how many men will it require to build 522 yds. ip
days?

OPERATION.
STATEMENT. CANCELLED,
29
405 : 522 b5 . f
5:5822]..60 . ' .
g 27'..20.Ans. g: 2 ¢ 20
3

Then 8 x 29 = 87. Ans.

Here, since the answer is to be men, we place 20 men
in the third term. Next, we take the two numbers referring
to length of wall, and, leaving the time out of consideration,
arrange these as in simple proportion. Afterwards, we take
the two numbers referring to time, and, leaving length of
wall out of consideration, also arrange these as in simple
preportion.

ExERCISE 59.

1 If 24 men can dig 7 acres in 12 days, how many acres can 17 men
dig in 22 days?

2. If a family of 11 people spend $490 in 7 months, how much will
o family of 7 persons spend in 16 months?

3. If 120 reams of paper make 5000 copies of a book of 15 sheets
how much paper will be required for 4000 copies of a book o
11 sheets 1

4. If 21 men can mow 93 acres in 5 days, how long will 7 men re-
quire to mow 16 a, 8 r. 20 per.?

6. If 50 men ean dig an excavation in 7 days, working 11 hours per
day, how many days will 24 men require when they work
only 8 hours pcr day ?

6. If $750 %]ain $204 in 23 months, how much will $467 gain in 7
months?

7. If a wall 79 feet 16ng, 4 feet high, and 2 feet thick be built by 17
men in 11 days, what length of wall 5 feet high and 3 feet
thick can be buils by &4 men in 33 days? '

8, If 3 men can cradle 34 acves of wheat in 5 days, how many men
will it require to cradic 24 a. 82 per, in 6 days?

9. If a ditch 36 feet long, 8 feet deep, and 4 feet wide hé dug by 32
men in 4 days, in what time Wi 43 meL dig a litay 841 foet
long, 6 feet deep, and 8 feet wide
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4.

15.

16.

17.
18,
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If 34 men can saw 90 cords of wood in 6 days v hen the days
are 9 hours long, how many cords can 8 me~. saw in 36 days
when the days are 12 hours long ¢

If 5 compositors in 16 days, each 11 hciirs long, can compose 25
sheets of 24 pages in each sneet, 44 lines In'a page, and 40
letters in a line, in how many days, each 10 hours long, can 9
compositors comgose 36 sheets of 16 pages to a sheet, 50 lines

' to a page, and 45 letters toa linc?

. If 243 men in £} days of 11 hours cach, dig a trench of 7 degrces

of hardness, 232} yards long, 33 yards wide, and 24 yards
deep, in how many days, of 9 liours each, will 24 men dig a
trench of 4 degrecs of imrdness, 35Ty yards long, 53 yards
wide, and 8} yards deep ¢

If 60 men can dig a trench 500 fect long, 36 wide, and 40 deep,
in 24 days of 8 hours eacl, how wany men will be requ’rred
to dig a trench 550 feet long, 68 wide, ana 90 deep, in 44 days
of 9 hours each ¢

If 9 1bs. 6 0z.4 dwt. of silver make 5 dozen forks, each worth
11s. 4§d., hownany forks, each worth 7s. 834d., can be made
out of 11 1bs. 11 oz. 17 grs. ¢

If 279 bushels of potatoes feed 4 cows for 60 days, how many
bushels will be required to fecd 27 cows for 200 days ¢

If 7-3 acres of land are trenched by 23 men in 27°9 days, work-
ing 11'4 hours per day, how many acres of land may be
trenched by 48 men in 1656 days when they woik 94 hours
per day?

If the wages of 11 men for 11 days be $111-11, what will be the
wages of 16 men for 16 days ?

If a block of marble 8 fect long, 4 feet wide, and 2 feet thick,
woigh 8550 1bs., what will be the weight of another block of
marble 6 feet long, 6 feet wide, and 4 feet thicl ?

If a rectangular vat 8 feet square and 24 feet deep hold 10000
1bs. of water, how many pounds of water will a rectangular
vat 10 feet long, 8 feet wide, and 2 feet deep, contain ?

If 14 oz. of wool make 2} yds. of flannel 1% yds. wide, how many
ounces of wool will be required to make 17§ yds. of flannel
$ yds. wide?

If 20433 yds. of cloth 1§ yds. wide make coats for a regiment of
soldiers containing 847 men, how much cloth 2} yds. wide
will be required to make coats for another regiment which
contains 981 men ¢

If 8 men can cradle 97 acres in 4 days of 73 hours each, how
many acres will 14 men cradle in 34 days of 93 hours each?

23, If$450 %:]ain $24 in 12 'months, what printipal will gain $97 in 4

4.

months #

If 24 horses eat 64 bushels of oats in 9 days, how many bushels
of oats will last 29 horses 27 days ?
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SECTION VL
PRACTICE.

1. Practice is a short method of finding the value ot
any quantity of merchandise, the value of a unit of any de
nomination being given.

2. An Aliquot Part is an exact or even part.

Thue 20 cents ig an aliquot or even part of $1 ; 2 oz. is an aliquot
part of 11b. ; 6 months, 4 months, 3 months, 2 months, 1 months,
and 1 month, are aliquot parts of 1 year.

TABLE OF ALIQUOT PARTS.

Parts of a Parts of | Partsofa

Parts of 81. month. Parts of £1. 1s. owt.:b:f 112

bOcts. = 3|15 days= ${10s. = }[6d. = %56 Ibs.= }

83%F = 310 = 3| 6s.8d. = 3{4d. = 3|28 Ibe.= }

25 =37 =13 & = 38d. = %[16 Iba.= ¥

20 =15 =} 45 = poq = 4{141s.= 3}

163 = % 3 =v9 8s.4d. = ‘b 11}d. -— i 8 lbs.:-l]z

123 =142 =15| 28.6d. = Bf;4 = 7 1bs. =

8% ='%f 1 =':§L6 2s. ='l(f —

6 = 1s. 8d. =& Parts of a qr.

Norte.—Th T T

B =g ali((l’;gt part: 1s. 4d. ='l175' | of 28"):'_.

4 =75 f}t;eax,g';a;: 18.3d. =5 14 1bs.= %
2  =gg|th fal lo. =g —

5% nilling.—Se| Ly Tlbs.= 4,
4th column, 83 Ibs.= %
12 Iba, =%

¢ Although we allow but 100 1bs, to the cwt. in Canada, it is
often necessary to make calculations with the old ecwt. of 112 lbs.
This arises from the fact that the latter is still in common use in
Great Britain, several of the Btates of the American Union, &c,
The aliguot pti4< of the new cwt. of 100 Ibe, are the sameo as the
aliquot parts of $1.
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ExampLe 1.—What is the cost of 47 cows at $83'40
vach?

OPERATION.
$33'40 x 47 =§1569-80, Ans,
ExawrLe 2.—What is the value of 1678 1bs. of tea at
$1'50 per Ib. ?

50 cts. 4}| $1678 = value of 1678 @ 81.
839 — 113 Y3 @ -50

$BT = « @ $150
Exampre 8.—Find the price of 2164 articles at $187%

OPERATION.
B0 cts. [4]$2164 = price of 2164 articles @ $1  each.
25 % 1082 — t [13 113 @ -50 [1%
12_* * 541 - (13 {3 [13 @ -25 (13
270-50 — 113 3 133 @ -12.‘} (13
34057.50 — 3 “ & @ $1.87i “

Exampie 4.—Find the value of 978 sheep at $3-79
each.

OPERATION,
50 cts. 13| $978 = value of 978 sheep @ $1  each.
20 cts. |1 8
32934 —_ “ w @ $3 «
489 = " {3 @ .50 [1%
Scta, |} 19560= ¢ “ @ 20 ¢
4 ots. [} 4890 = ¢ “ @ 05 ¢
89.l2= " 13 @ -04 [13
$370662= “ “ @ $3719 “

Nore.—In all questions similar to the preceding, where the
value of one article is given to find that of a certain number of
articlas of the same denomination, the shortest and simjilest mode
of proceeding is to multiply the price of one article by the given
number of articles. Thus :—

EXAMPLE R.—Ans, = $1'50 x 1678,
ExaMpLE 8.—Ans. =$1.873 x 2164,
ExsupLr 4.~Ans. = §3°79 x 978,
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ExampLE 3.—Find the value of 1679 lbs. 14 oz. 12 dra.
Avoir, at $169°40 per lb.

OPERATION.
8oz, 4816940 x 1679 = $284422-60 = value of 1679 Ibs.
4oz, '3| 8470 156164 == ¢ ¢ 14 oz, 12 dra
20z, '$| 4235 ORAETRTRI— & 1670 1bs. 14 o% 12 dra
Sdrs. (1] 21175 $284578763 = 1679 1bs. 14 o%. 12 dra,
ddrs. . $ 5293
PL_266
$156164

ExaMpLE 6.—Allowing 112 lbs. to the cwt., find the
value of 229 ewt. 8 qrs. 17 lbs. of tallow at $6-20 per cwt.

OPERATION.
2qr. {39620 x229 = $1419-80 = value of 229 cwt.
1 t‘;’ 37310 = valueof 2 qr. 659= « “ 3qr.17lb
141b. |§] 1'56 = * of1qr. $1426'39= * 220cwt. 3qr.171b,
21b. || 175 = ¢ of M41b.
11b. |4 1107 = ¢« of 2Ib,
‘0563 = ¢ of 11b.
$5°591

ExampLE 7.—What is the value of 29 lbs, 7 dwt. 10 grs,
of gold at £3 1%s. 113d. per oz.?

OPERATION.
29 1bs, = 348 ounces.

b5 dwt. } | £317s. 113d. x 348 = £1356 2s. 3@. = value of 29 lba.

23 dwt. | 3 19s. 643 = value of 6 dwt.
6 grs. |5 9s. 8%3 = « 2 dwt. 12 grs.
lgr. | % 1133 = ¢ 6 grs.
1482 = ¢ 1gr.
£1 10s. 433% = “  f7dwt 19 grs.
Then £1856 2s. 8d. = value of 29 lbs.
110s. 4333d = « 7 dwt. 19 gra.
£1857 128, 7335d. = ¢ 29 lbs. 7Tdwt. 19 gra.

ExaurLE 8.—What is the price o 7149 tons of hay at
£2 18s, 9d. per ton?
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OPERATION.
10s. |} £714g = value of 7149 tons @£1 per ton.
| £14298 - @ [ @£2 «
2s.6d.'} 8574108s. = “ “ @  10s. “
1s.3d.'y)  89312s.6d. = “ “ @ 2. 6d.
|  44616s.3a.= « “ @ 1s.3d «

£1921218s. 9d. = “ “ @£213s.9d, ©
ExampLE 9.—Find the price of 7149% acres of land at
$2%7-43 per acre.

OPERATION.
$27-43 x 7149 = $196097-07 = value of 1149 acres.
$27°43 x 83+-8 = 10288 = « « 2 of an a.

$196107-3855 = ¢ * 71493 acres.

EXERCISE 60.
Find the value of—

1. 229 at $2-75. 7. 217} at $914-70.

2. 743 at $3-81, 8. 618 at $42°713.

8. 7114 at $97-86%. 9. 9073} at $16°93.

4. 213 at £2 168, 4d. 10. 2043 at £2 7s. 83d.

5. 821 at £0 1s. 13d. 11. 6042 at £93 18s. 7d.

8. 7147 at £12 12s. 244. 12. 90427 at £16 4s. 944
13. 617 Ibs. 4 oz. Avoir. at $91-43 per 1b.

14. 2171 a. 2 r. 17 per. at $9-70 per acre.

15. 114 bush. 1 pk. 1 gal. 1 qt. at 374 cents per bushel.
16. 209 lbs. 7 dwt. 16 grs, at $1-71 per oz.

17. 614 yds. 2 qrs. 1 na. at $2-73 per yd.

18. 16 a. 1 1. 4 per. 7 yds. at £2 17s. 6d. per acre.
19. 29 wks. 4 days 11 h. at $7°40 per week.

20. 167 milee 7 fur. 6 per. at £9 3s. 6d. per mile.
21. 217 1bs. 4 oz. 6 drs. 2 scr. at £9 6s. Td. per oz.
22. 9167 sheep at £1 3s. 6d. each.

23. 21791 bushels of wheat at $1-40 per bushel.

24. 1673,% 8q. yds.of painting at 2s. 34d. per gq. yd.
25, 437 a. 9 per. 7 yda. of land at $21°40 per acre.
26. 97 cub. yds. 4 ft. at $0-73 per cub. yd.

217. 6145 cwt. of iron at $1°23 per cwt.

28. 23 1bs. 4 oz. 7 dwt. 11 grs. at 114d. per dwt.

29. 216 cwt. 2 qrs. 19 1bs. at $96:°71 per cwt.*

80. 179 cwt. 1 qr. 23 1bs. at £9 14s. 113d. per cwt.*

* Allowing 112 lbs. to the cwt.
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SECTION VII.

PERCENTAGE, COMMISSION, BROKERAGE
INSURANCE, STOCKS..

PERCENTAGE.

1. Percentage or Per Cent. means a certain allowance
or rate per 100. Per Cent. is a contraction of the Lain
per centum, and means, by the hundred.”

Thus, if a person purchase 100 barrels of flour and some of
them become worthless through being damaged, he is said to have
lost 1 per cent., 2 per cent., 3 per cent., 7 per cent., 156 per cent., or
29 per oent,, &c., of his flour, according as his loss is 1, 2, 3, 7, 15,
or 29 barrels.

2. When the rate per cent. is given, the rate per unit is
found by dividing by 100, or what amounts to the same
thing, removing the decimal point two places to the left in
the number that expresses the rate per cent.

ExampLE 1.—What rate per unit is equivalent to 6 pex
cent. ?
Ans. 6 -+ 100 = -086.

EJ;AMPLE 2.~What rate per unit is equivalent to 8% per
cent.,
Ans. 8% -+ 100 = 875 -+ 100 = -08Y5.

E;unru: 8.- -What rate per unit is equivalent to 23 per
cent,
Ans. 28 + 100 = 28,

ExampLe 4.—What rate per cent. is equivalent to ‘249
per unit ?
Ans. 243 x 100 = 243;.

ExaMPLE 5.—What rate per cent. is equivalert te -078

per unit ?
Ans. *075 x 100 = 75 = 7}.
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BxAMPLE 6-~—What rate per unit is equivalent to 12:63
per cent. ?
Ars. 12:63 + 100 = *1268.

ExERrcISE 61.

‘Wat rede per unit is equivalent to—
1. 9 per cent. ? 44 per cent.? 6. 8 per cent. ? § per cent.?
2. 87 per cent. ¥ 20} per cent.? | 7. § per cent.? 2§ per cent.?
8. 6°2 per cent. ¥ 8} per cent. ? 8. } per cent. ? 9§ per cent.?
&, 111 per cent.? 147 per cent.$ | 9. 162 per cent. ? *98 per cent.?
\. 93 per cent. ¥ 63,4 per cent.?| 10, 1472 per cent.? 2612 per
cent. §

‘What rate per cent. is equivalent to—

11 07 per unit? *61 per unit$ 17. -014 per unit? ‘016 per unit ¢
12. 1:47 per unit ? ‘066 per unit ¢ |18. '0095 per unitf 1217 per
13. °8725 per unit 1 22 per unit? 19 _00';;;” er unit? 185 per
14. 1111 per unit ¥ 1107 per unit?| ke pe
15. 1°06 per unit? ‘007 per unit? |99 -0005 per unitf 2776 per
16. 675 per unit? 036 per unit ? unit ¥

3. To find the percentage on any given number :—

RULE.

Multiply the given number by the rate per unit expressed
decimally.

ExaMpLE 1,—What is 16 per cent. of $674?

OPERATION.

16 per cent. = 16 per unit.
$674 x 16 = $107-84. Ans.

ExaMpLE 2.—What is 7 per cent. of 8478 acres of
merd ¥

OPERATION.

3478 « ‘07 = 59311 acres = 593 a, ¢ r. 17 per. 18 yds. 1
ft. 50§ in.
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ExaurLe &,—What is 11 per cent. of 947 bushels o
apples ?

OPERATION.
47 x 11 = 104-17 bush. Ans.

Exampui 4.—How much is 23 per cent., of $6147-307

OPERATION.

23 per cent, = "23 per unit.
$6147°80 x 23 = $1413'994. Ans.

EXERCISE 62.

1. How much is 27 per cent. of $609)°50

. What is 874 per cent. of 1234 ¢

. 'What is 6 per cent. of $89-40¢

How much is 174 per cent. of $2993:40

. What is 8} per cent. of 204 a. 2 r. 14 per.

How much is "7 per cent. of 29 bush. 2 pks. ?

. What is *72.per cent. of 429 1bs. 11 0z. 6 dwt. ¥

‘What is 15 per cent. of 227 weeks 4 days 11 hours

. What is 6 per cent. of £93 14s. 73d. ¢

. What is 29 per cent. of $294740%

. From 16 per cent. of $294 take 29 per cent. of $39-17.

. Add together 7 per cent. of $94:80, 11 per cent. of $1129, anc 173
per cent. of $1296'42.

13. A person purchases ahouse for $7429 upon the following agrce-
ment :—He is to pay 15 per ceut. of the purchase moncy
down, 17 per cent. in 6 months, 29 per cent. in 15 months, 9
per cent. in 20 months, and the balance at the expiration of
two years ; what are his several payments, upon the suppo-
sition that he pays no interest ?

14. A farmer works 227 acres of land, which he crops as follows :—
20 per cent. in wheat, 18 per cent. in grases, 17 per cent. in
peas, 19 per cent. iri oats, and 8 per c¢nt. in root crops, the
rest being fallow ; what number of acres does he sow to each
orop and howmuch is in fallow 2

15. A regiment went into the ficld 1147 strong, and after the battle
it was found that 23 per cent. had been killed or wounded.
and 7 per cent. taken prisoners ; what was the number Killed
or wounded, and what the number taken prisoners?
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COMMISSION AND BROKERAGE.

4. Commission is the percentage charged by agents or
eommission merchants for their services in buying cv selling
goods, collecting accounts, &c.’

6. Brokerage is the percentage charged by money-
dealers, called brokers, for negotiating notes, mortgages,
bills of exchange, &c., or for buying or selling stock.

6. To compute commission or brokerage :—

RULE.

Muitiply the given amount by the rete ger unit expressed
decimally.

ExayxpLE 1.—What is the commission on $749:40 at 18
per cent. ?
OPERATION,

18 per cent. = *18 per unit.
$7494Q x ‘18 = $184'592. Ans.

ExampLe 2.—What is the commission on $198°87 at 22§
per cent,?

OPERATION.

22§ per cent. = -2275 per unit.
$198°37 x 2945 = $45°129175. Ans.

ExaMPLE 8.—A broker purchases stock to the amount
of $9867-30; what is his brokerage at the rate of 2} per
sent. ?

OPERATION.

2% per cent. = 02125 per unit.
$9867:30 x ‘02125 = $209:680125. Ans.

: Exexcise 63.
1, What is the commission on $79-80 at 43 per cent, §
2, What is the commission on $016:80 at 73 per cent.
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8. 'What is the brokerage on $10800 at 1 per cent.?

4. What is the brokerage on $8877'66 at 3} per cent, ¢

2 What is the brokerage on $678:80 at 5 per cent. ¢

6. What is the commission on $6719'60 at 8} per cent. ¥

7. What is the commiseion on $47-80 at 25 per cent. ¢

8. To wh:;t. does the brokerage on $7664:32 amount at 44 per
cent.

9.

0.

1

. To wh:;t does the commission on $234'566 amount at 28 per
cent.

. What is the commission on $5565-56 at 18} per cent. ¢

. An agent sells 617 bushels of wheat at $1-70 per bushel ; what
is his commission at 12} per cent.

12. A commission merchant sells goods to the amount of $1122-30 ;

what is his commission at 334 per cent. ¢

13. A broker purchases stock to the amount of $8765'40; what ia
his brokerage at 3} per cent. ¢

14. An agent purchases silks to the amount of $7800 ; what is his
commission at 7 per cent. ?

15. An agent collects debts to the amount of $807-80 ; what is hiy
commission at 15 per cent. ?

16. A commiesion merchant sells 7400 barrels of flour at $7:873
pertb?rrel; to what does his commission amount at 8} per
cent.

17. An agent gells a farm for $7450 ; what is his commission at 2}
per cent. {

18. A broker negotiates a mortgage for the sum of $1140; what is
his brokerage at 3% per cent. ¢

INSURANCE.

7. Insurance is a written agreement by which an indi-
vidual or an incorporated company becomes bound, in con-
sideration of a certain sum paid in advance, to exempt the
owners of certain kinds of property, as houses, household
furniture, merchandise, ships, &e., from loss by fire, hip.
wreck, or other calamity.

8. The Written Instrument, or contract between the
parties, is called a Policy of Insurance.

9. The sum paid for the insurance is called the Premium,
and is usually & certain per cent. on the sum for which the
property is insured.
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10. Houses, merchandise, furniture, &e., are usually in-
snd against risk of fire for the year, or other specified
time.

Note.—The rate of insurance on dwelling-houses, stores, goods,
household furniture, &c., varies from $ to 2 per cent. per annum
on the sum insured, according to the churacter and position of the
tenemont. Vesscls are insured for the voyage or the year.

11. The premium to be paid on a policy of insurance ia
computed by the following

RULE.

Multiply the sum to be insured by the rate per unit ex-
pressed decimally.

ExampLE.—If I insure my house and barn for $7480,
what premium must I pay at 1% per cent. ?
OPERATION.

1% per cent. = *0175 per unit, i. e. 1§ cents is the charge
for insurance on each §.

Then $7480 x 01756 = $130°90. Ans.

ExERreIsE 64.

Compute the insurance on—

1. $789-48 at 2} per cent. 4. $8740 at 4 per cent.
2. $8167°60 at 23 per cent. 5, $1888 at 2 per cent.
3. $8900 at 3} per cent. 6. $11247°60 at 1} per cent.

7. I wish to insure my house and furniture to the amount of
$4780 ; what premium must I pay at 1} per cent. 2

8. What must I pay for insuring a cargo of wheat worth $27490
from Toronto to Liverpool at 2 per cent. ¥

9. What premium of insurance, at 2§ per cent., must I pay on
property valued at $8790 ?

©. What must T pay for insuring my house and barns to the
umount of $17496:50 at § per cent. §

10
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BUYING AND SELLING STOCKS.

12. Stock is a term used to denote the Capital of mon-
eyed institutions, as Banks, Railroad Companies, Gas Com-
panies, Insurance Companies, Manufactories, &e.

13. Stock is usually divided into portions of $100 or
£100 each, called shares, and the different individuals own-
ing these are called shareholders or stockholders.

14. The nominal or par value of a share is its original
cost or valuation,

15, The market or real value of a share is the sum for
which it can be sold.

16. The rise and fall in the value of stock is reckoned
at a certain per cent. on its nominal or par value.

17. When stocks sell for their original cost or valuation,
they are said to be at par; when they sell for more than
their original valuation, they are said to be at a premium or
advance, or above par ; when they do not bring their orig-
inal cost or valuation, they are said to be at a discount, or
below par.

Nore.—Par is a Latin word, and means_equal or a state of
egualzty. Stock is at par when a hundred-dollar share sells for
$100; it is above gar when it brings more than $100, and delow par

when it will not bring as much as $100.

MENTAL EXERCISE.

1. When stock is selling at a premium of 17 per cent., what is $1
stock worth in money ¢

$100 stock =$117 money, therefore $1 stock = $1°17 money. Ans.

2. When stock is selling at a discount of 9 per cent., what is the
worth of $1 stock ¢

$100 stock = $91 money, therefore $1 stock = $0-91 money. Ans.

3. Whﬁn ?{t?ck is 44 per cent. above par, what is the value of $1
stoc

$100 ;tock =$104'50 money, therefore $1 stock = $1:045 money.
ns.
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4. When stook is 94 per cent. below par, how much must be paid
for §1 ptock ?
$100 stock = $80'26 money, therefore $1 stock = $0'0025
money. Ans.
5. When stock is 74 per cent. above par, what is $1 stock worth t
6. When stock is 19 per cent. below par, what is $1 stock worth ?
7. When stock is 8} per cent. above par, what is $1 stock worth ¢
8. When stock i8 at par, what is $1 stock worth ¢
9. When stock is at a premium of 344 per cent., what is the worth
of $1 stock ¢
10. When stock is at a discount of 2 per cent., what is the worth
of $1 stock 1

18. To find what sum must be paid for a given amount
of stock :—

RULE.

Find the worth of $1 stock and multiply it by the
amount of stock.

19. To find what amount of stock a given sum will
purchase :—
RULE.
Divide the given sum by the worth of $1 stock.
ExaMpLE 1.—What is the worth of $749:80 stock when
it is selling at a premium of 8% per cent. ?
OPERATION.

$100 stock — $108-78 money, therefore $1 stock is worth
$1-0875.
Then $1°0875 x 749°80 — $816-4075. .Ans.
ExampLE 2,.—What amount of stock at 74 per cent. dis-
count can be purchased for $1200?

OPERATION.

Here $100 stock — $92'50 money, and hence $1 stock is
worth $0-925.
Then $1200 + $0-925 = $1297°297. Ans.
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10.

EXERCISE 65.

. How much stock can be purchased for $793 when it is selling

at a premium of 174 per cent. ?

. What is the value of $9476 stock at 0} per cent. discount ¢
. If I own 9 shares of stock in the Metropolitan Water Works,

the Ea.r value of each share being 8125, and sell out when the

stock is at & premium of 8 per cent., what do I receive for
my 9 shares ¢

‘When Upper Canada Bank stock is selling at a premium of 3}

er cent., what must I pay for 17 shares, the par value being
£111'216 per share ?

. When the stock of the Ontario and Huron Railway is 23 per

cent. below par, how much should I pay for $6470 stock #

. When the stock of the Hamilton Gas Works is selling at a

premium of 6% per cent. I wish to invest $2000 in it ; what
amount of stock do I receive?

. 'When stock is 27 per ceut. above par, whut amount can be

purchascd for $7000 ¢

. When stock is 8 per cent. below par, what is the value of

$6140 stock ?

. When Grand Trunk Railway stock is selling at 13 per cent,

premium, what must I pay for 27 shares, the par value being
$25 per share ¢

‘When Montreal Bank stock is selling at a premium of 13§ per
cent., how much should I get for $11120 ¢

SECTION VIIL

SIMPLE INTEREST, COMPOUND INTEREST,
DISCOUNT, PARTNLRSHIP.

1. Interest is the sum allowed for the use of money,

and is usually reckoned at a certain rate per cent. pes
annum.

2. The sum lent is called the Principal.
3. The sum paid for the use of each hundred dnllars w

called the Rate Per Cent.
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4. The whole sum received for the use of the principal
i8 called the Interest.

5. The Amount is the sum obtained by adding together
the principal and the interest.

Thus, if T lend $270 for a year on the agreement that I am to re-
ceive interest at the rate of 7 ger cent., (per annum understood,) at
the end of the year I receive back the $200, and in addition $14 for
(ntevest. Here,

$200°00 is the principal.
7°00 is the rate per cent.
0°07 is the rate per unit.
14-00 is the interest,
214'00 is the amount = principal + Interest.

6. Interest is either Simple or Compound.

—t

SIMPLE INTEREST.

7. Money is lent at Simple Interest when the interest is
pot added to the principal so as to bear interest.

8. Simple Interest is computed according to the follow-
ing general

RULE.

Multiply the given principal by the rate per unit éx-
pressed decimally, and the product by the time  The result
will be the interest.

Norx.—If the time consists of years, monthe, and days, we may
ex;]n-ees it decimally and then use’it as multiplier ; or we may mul-
tiply by the years and take aliquot parts for the months and days.

ExaMpPLE 1.—What is the interest on $759-80 at '7 per
tent. for 1 year?

OPERATION.
$759°80 x ‘07 = $53°186. Ans.
ExampLe 2.—What is the interest on $777'40 for 7
fears at 6} per cent. per annum?
OPERATION.
$777°40 x 0625 x 7 = §$340-1123. Ans.
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ExampLe 8.-What is the interest of $667"7 for 8 years 8
months 20 days at 54 per cent. ?
OPERATION.

$66%7%7 = principal.
‘055 = rate per unit.

83385
83385
6 mo. |1|336%7°285 = interest for 1 year.
8
2037880 = “ 8 years.
2mo. [}| 1886176 = 6 months,
15 days |}{ 61-20583= ¢ 2 months.
6 days (3| 15'30146= ¢ 15 days.
5:10048= ¢ 5 days.

$3203'10526= 8 yrs. 8 mo. 20 daya.

ExERCISE 66,

Find the interest of—

1. $974 for 1 year at 11 per cent.
2. $1678-90 for 7 years at 9 per cent.
8. $142:70 for 16 years at 8 per cent.
4. 38080 for 22 years at 7 per cent.
5. $67-49 for 6 years at 2§ per cent.
6. 3208-60 for 11 years at 3§ per cent.
7. $800 for 6 years 5 months 18 days at 8 per cent,
8. $7400 for 9 years 11 months 24 days at 63 per cent,
9. $9680°80 for 14 years4 months at 8 per cent.
10. $476-76 for 10 years 8 months at 53 per cent.
11. $8900 for 8 years 7, months 28 days at 113 per cent.
12. $8160 for 9 years 16 days at 73 per cent,
13. $412'90 for 6 years at 4} per cent,
14. $127:40 for 3 years 3 months 3 days at 12§ per cent,
15. $80-63 for 478 years at 2:97 per cent.
16. $106-70 for 11113 years at 13'47 per cent.

9. Since the legal rate of interest in Canada is 6 per
cent. when not otherwise specified by direct agreement,
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it i8 important to have some simple rule by which interest
at 6 pér cent. can be computed.

10. To find the interest of $1 for any number of months
at 6 per cent, :—

RULE.
Divide the number of months by 2 and call the quotiend(
cents.

ExamMpPLE 1.—What is the interest of $1 for 8 months at
6 per cent.?

8 + 2 =4 cents. Ans.

ExameLe 2.—What is the interest of §1 for 7 years 8
months at 6 per cent. ?
77 years 3 months — 87 months, and 87 <+ 2 = 43} cents =
$0°435. Ans.

ExaMpLE 3.—What is the interest of $1 for 11 years T
months at 6 per cent. ?
11 years 7 months — 139 months, and 139 <+ 2 = 69}
cents — $0°695. .Ans.

11. To find the interest of $1 for any number of days
at 6 per cent. :—

RULE.

Divide the number of dayk by 6 and call the result mills
or tenths of a cent.

ExaumpLE 1.-—~What is the interest of §1 for 18 daysat 6.
per cent. ?

18 -+ 6 = 8 mills = $0-003. Ans.

ExampLe 2.—What is the interest of $1 for 26 days at
6 per cent. ?
26 + 6 = 4} mills = §0°0043. Ans.
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ExaupLe 3.—What is the interest of $2 for 7 years |
months 27 days at 6 per cent. ?

7 years 4 months — 88 months, and 88 = 2 = 44 cents =~
$0-44 = interest for 7 years 4 months.

27 + 6 = 44 mills = $0°0045 — interest for 27 days.
Then $0-4445 — interest for 7 years 4 months 27 days

ExxERCISE 67.
‘What is the interest of $1 at 6 per cent. per annum for :

1. 8 mos.¥ 7mos.? 11 mos. ¢ 7. 4 years 6 months ?

2. 2 years 9 months? 8. 6 years 3 months 12 days¥
3. 18 years 4 months?t 9. 3 yeara 3 months 8 daysv
4. 5 years 11 months ¢ 10. 4 years 7 months 10 daya?
5. 11 years 1 month ? 11, 1 year 9 months 25 days?
6. 10 years 10 months? 12, 2 years 7 months 17 days?

12. To find the interest of any sum of money for sy
time at 6 per cent. per annum :—

RULE.

Find by the last two rules the interest of $1 for the
given time and multiply it by the given principal.

ExampLk 1.—What is the interest of $67 for 2 years 8
months 12 days at 6 per cent. ?

OPERATION.

Interest of §1 for 2 years 8 months 12 days = $0-187.
Then $0-137 x 67 = $9-179. Ans.

ExauPLE 2.—What is the interest of §714-71 for 8 years
\7 months 11 days at 6 per cent. ?

OPERATION,

Interest of $1 for 3 years 7 months 11 days = $0-216%.
Then §714°71 x 0-2165 = $154-97295%. Ans.

Ng’rn,-—When the number of days is not exactly divisible by

6, the interest for the days had beiter be written as mills and &

raction of a mill, and then the interest of #1 for the given time,
thus expressed, used for multiplier, as in the last example,
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ExERCISE 68.
TFind the interest at 6 per cent. per annum of :

1. $1904 for 7 years 9 months.
2. $274:80 for 4 years 11 months,
8. $671°90 for 2 years 2 months 12 days.
$213-27 for 3 years 3 months 3 days.
$49-73 for 4 years 4 months 4 days.
$619-80 for 5 years 5 months 5 days.
$27-60 for 6 years 6 months 6 days.
$47-32 for 7 years 7 months 7 days.
$222-22 for 8 years 8 months 8 days.
10 $345'67 for 9 years 9 mouths 9 days,
11. $789-23 for 10 years 10 months 10 days,
12 $809 for 11 years 11 months 11 days.
13. $207'40 for 3 years 24 days.
14. $98-20 for 1 year 28 days.
15. $76°42 for 2 years 7 months 15 days.
16. $9146°70 for 2 years 5 months 20 days.

coaag e

COMPOUND INTEREST.

13. Money is lent at Compound Interest when the in-
terest, as it falls due from time to time, is added to the
principal; the sum thus obtained constituting a new prin-
cipal for the ensuing year, balf-year, quarter, &c., as the
case may be.

14. To compute the Compound Interest on any sum of
money for a given number of payments:—

RULE.

Find the interest on the given principal for one period,
i. c., ONE YEAR, HALF YEAR, 67 QUARTER, as the case may be,
and add it to the principal.

Then find the interest on this amount for the NEXT
PERICD and add $t to the principal used for that period, as
before.

Proceed in this manner with each successive year or

period of the proposed time,
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Then the last result will be the amount of the given
principal, at the given rate for the given time. Subtract
the given principal from this, and the remainder will be the
Compound Interest required.

ExaMpLE.—What is the compound interest of $700 for
2 years at 4 per cent. half-yearly?

OPERATION.

Here, since the interest is half-yearly there are four pay-
ments.
Interest of $700 at 4 per cent. = $28.
Then $700 + 28 — $728 — principal for 2d half year.
Interest of $728 at 4 per cent. = $29-12.
Then $728 + $29°12 = $757°12 = principal for 8d half
year.
Interest of $757-12 at 4 per cent. = $30-2848.
Then $757-12 + $30-2848 — $787°4048 = principal for 4th
half year.
Interest of $787-4048 at 4 per cent. — $81°496192,
Then §787:4048 4 $31°496192 = $818°90 = amount at end
of 4th half year.
From $818:90, the amount,
Take $700°00, the principal.

The remainder, $118-90, is the compouad interest,

EXERCISE 69.

‘What is the compound interest of :

. $1000 for 8 years at 7 per cent. per annum ¢
. $800 for 4 years at 6 per cent. per annum ¢
. $800 for 5 years at 6 per cent. per annum ?
. $600 for 2 years at 4 per cent. half yearly ¢
. $250 for 2 years at 3} per cent. half yearly ¢
. $880 for 1} years at 2 per cent. quarterly ¢

Oy Ot 00O

‘What are the amount and compound interest of:
. $500 for 3 years at 7} per cent. per annum ¢
. $400 for 2 years at 4} per cent. half yearly ¢
. $71490 for 2 years at 2¢ per cent. quarterly ¢
10. $794'60 for 1} years at 4} per cent. half yearly ¥

@w 00 =7
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DISCOUNT.

16. Discount is an allowance made for advancing the
payment of a note, a mortgage, or other security, before it
becomes due.

Thus, if I hold a note for any sum payable in two months and
wish to obtain the money for it at once, I take it to my banker,

who, after deducting his charge for advancing the money, pays me
the balance,

16. The present value of a sum due at some future
time, is what remains after deducting the discount.

17. The true discount on a note or other security is the
interest on its present worth at the given rate per cent. and
for the given time ; but the bank discount (i. e. the discount
as computed by bankers) is the interest on the sum named
in the note, &c., at the given rate and for the given time.

18. To compute the ¢rue discount on a note or other
security :—

RULE.

Divide the sum for which the note, de., is drawn by the
amount of $1 for the given time, and at the given rate.
The quotient will be the present worth. The discount is
Jound by subtracting the present worth from the given
sum.

ExauprLe 1.—What is the present worth of a note of
$409, due 8 months hence, at 7 per cent. discount ?

OPERATION.

%7 per cent. per annum = 1§ per cent. for 8 months.
1% per cent. = $0°0175 = interest on $1 for 8 months at
7 per cent. per annum,
Hence amount of $1 at given rate and for given time
= §1'0175.
Then $409 +- 10175 = $401°965. Anas,
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~ Exampre 2—What is the discount on a note for
$794:63, due 27 days hence, discounting at 8 per cent. ?

OPERATION.

Amount of $1 at 8 per cent. per annum for 27 days =
$1-005917.

Then $794:63 + $1°005917 = $789°955 = present worth.

And $794°68 + $789'955 = $4'675 = discount.

ExErcise 70.

What is the discount on :

. A note of $740 drawn for 3 months, dircount at 7 per cent. ?

A note of $90 drawn for 2 mdnthe, discount at 9 per cent. ¢

. A note of $250 drawn for 6 mouths, discount at 6 per cent. ¢

. A notf 'of $714-20 drawn for 11 mouths, discounting at 11 per

cent.

. A notie?of $011'40 drawn for 5 months, discounting at 8 per
cent,

. A notte?of $671'43 drawn for 4 months, discounting at 7 per
cent,

. A bill of $947-60 drawn at 2 years, discounting at 4 per cent.?

. A bill of $88893 drawn at 1 year 4 months, discounting at 7
per cent.?

. A bill of $7146°90 drawn at 47 days, discounting at 10 percent.

10. A bill of $710 drawn at 2 months, discounting at 7 per cent. ?

11. A bill of §1100 drawn at 1} months, discounting at 7 per cer.t.?

12, Abmto?f §6714-83 drawn at 23 -months, discounting at 6 per

cent.

[ I - T~ T N N

©

BANK DISCOUNT.

19. As already remarked, the bank discount on any
sum is the same as the interest on that sum, and hence to
compute bank discount :—

RULE.

.. Add 3 days to the time which the note has to run before
it becomes due, and calculate the intcrest Jor this time af the
grven rate per cent.

Nore.—The 8 days added are the days of grace, or the 3 days
which, by mercantile usage, are allowed to elayse, after a bill falls
due, before it is payable. Bankers always add these 3 days to the
time for which they compute discount.
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ExampLe 1.—What is the bank discount on a bill of
$840, due 69 days hence, discounting at 7 per cent. ?

OPERATION.

Interest of $840 at 7 per cent. for 1 year = $58°80.
69 + 3 = 72 days, and 72 days = % of a year (360 days).
Hence bank discount = } of $58:80 = $11-76. Auns.

ExampLe 2.—What is the bank discount on a note of
$4171, due 3 months hence, discounting at 7 per cent. ? -

OPERATION.

Interest of $4'71 for 1 year at 7 per cent. = §32-9%.
l'ime for which discount is charged = 3 months 3 days.

8mos.| 1 [$32:97 Interest or bank discount for 1 year.

8 days|+5| 8'2425 ¢ “ 3 months.
27417 “ “ 3 days.
$8:56172 ¢ “ 8 mos. 3 days.

ExErcisE 71.
Find the bank discount on :

1. A note of $700, due 42 days hence, discounting at 7 per cent.,

2. A bill of $840, duc 57 days hence, discounting at 8 per cent.

8. A bill of $790, due 4 months hence, discounting at 5 per cent.

4. A note of $614-30, due 2 months hence, discounting at 7 per
cent,

6. A bill of $217°20, due 7 months hence, discounting at 9 per
cent.

8. A note of $84'80, due 20 days hence, discounting at 10 per cent.

SIMPLE PARTNERSHIP.

20. Simple Partnership, called also Single Fellowship
any Partnership Without Time, enables us to distribute the
protits and losses of a firm or company equitably among its
partners when they 2wploy their shares for the same period
of time,



158 SIMPLE PARTNERBHIP.

21. The whole money employed in the business is called
the capital or stock.

22, The profit or loss belonging to each member is
calculated according to the following

RULE.

As the whole stock is to each man's share of the stock,
5o is the whole gain or loss to each man's share of the gain
or loss.

ExampLE.—A and B enter into partnership as grocers,
with a capital of $14000, of which A contributes $8500 and
B the remainder. They gain $4740; what portion of this
must each receive ?

OPERATION.

Whole stock : A’s stock :: Whole profit : A’s profit.
That is, $14000 : $8500 :: $4740: A’s profit, which is equal

———-—$8522 o 04740 = $2877°857.

Again, whole stock : B's stock :: whole profit : B's profit.
Or $14000 : $5500 :: $4740: B's profit, which is equal
$5500 x 4740
—foo0— = 81862 142,

Nore.—After A’s profit has been found by the rule, B's may
be determined by subtracting A’s share from the whole profit.

EXERCISE 72.

1. A, B, and C enter into business with a capital of 7000, of which
A contributes $2700, B $4200, and C the balance, and they
gain $1700 ; how must this be divided among them$

2. B and C together own a ateamhoat worth $29000, of which B
contributed $17400 and C the balance  After paying all
expenses for running her during the scagon, they find that
they are losers to the amoant of $904-70 ; what portion of this
loss must each rustain ¢

8. Three persons rent a pasture for the summer; the first puts in
21 cows, the second 17 cows, and the third 47 cows. The
rent is $307 ; what portion of this must cach pay ?

& Three persons are to share $7493 in the following manner, viz. :

as often as A gets $4 B gets $7 and C gets $0; what is the
share of each ¥
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5. A gentleman bequeathed $7500 to his three sons in proportion
of 14, 2, and 6} ; what was the share of eagh? propo

8. Two persons, A and B, enter into business with a capital of
$8900, of which A contributes $4700 and B the rest. They
gain $3200 ; what is the share of each ¢

%. Three persons have gained $9000, and agree to divide it in the
following manner : as often as A takes $3 B takes $4'20 and
C $7°49 ; what is the share of each{

8. A vessel worth $14900 is entirely lost, § of it belonging to A, }
to B, and the balance to C; what isthe loss of each, $4250
being received as insurance ?

9. Divide $4942 into three parts which shall be to one another as
4 3 and 3.

10. A merchant failing, owes A 37490 and B $2080, but to meet
these demands he has only $7490 ; how much should each
oreditor receive

COMPOUND PARTNERSHIP.

23. Compound Partnership, called also Double Fellow-
ship or Partnership With Time, enables us to divide the
profits or losses of any business fairly among the several
partners when their stocks are invested for unequal terms.

24. Problems in Compound Partnership are solved ac-
cording to the following

RULE.

Multiply each man’s stock by the time he continues it in
trade ; then say, as the sum of the products is to each par-
ticular product, so is the whole gain or loss to each man’s
share of the gain or loss.

ExamprLe.—Three persons enter into partnership; A
puts in $790 for 8 months, B $1146 for 7 months, and C
$966 for 10 months. They gain $880; what portion of
this should each receive ?
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OPERATION.

$ 790 x 8= $6320
1145 x 7= 8015
966 x 10= 9660

Sum = $23995

: 6820 x 880
. 3 . . ?, 1 T ———————
$23995 : $6820::$880 : A’s share, which i 55595
= $231-7816.
8015 x 880

. .o + R, 1 i — e et
$23995 : $8015::$880 : B's share, which is 23905

== $293-9445.
4880 : Us th hich i 9860 x 88
$23995 : $9660:: § : O's share, which is —g0—
= 83642738,

Nors.—When two shares have been found, the third may be
found by subtracting their sum from the whole profit or loss. 8¢
when there are four partuers, and three shares have been found by
the rule, the fourth may be obtaincd by subtracting the sum o
these three from the whole profit or loss, &c.

EXERCISE 73

1. Two persons contract to make a road for £4600. A furnishes 40
laborers for 87 days and B 36 laborers for 62 days ; wbat part’
of the $4600 should each receive ¢

2. Three persons enter into busincss as hardware merchants, . A’
uts in $2000 for 7 months, B $1800 for 11 months, and C
lﬁ?o,fur 12 months ; if they gain $2400, what is the share of

each

3. Two men undertako to drain a field for the sum of $2400. A
furnishes 10 men for 34 days and B 15 men for 36 days, and
they have to pay $400 out of the $2400 for material ; how
much of the remaining $2000 shouid each receive ¢

4, Three persons rent a pasture for $120. A puts in 27 cows for
4 months, B 20 cows for 5 months, and C 24 cows for 3}
months ; what portiou of the rent should each pay ¢

5. Four persons begin business with a capital of $10000, of which
$2400 belong to A, $3000 to B, $2000 to C, and the balance to
D. A allows his contribution to remain in.11 months, B 4
months, C 9 months, and D 12 months, and they gain $ﬁ300"
how should this be divided among them % ) s
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6. A, B,and C, in partnership, have made $850; what are their
respective shares of this, supposing :A's capital in the busi-
ness to have been $700 for 8 months, B’s $1000 for 11 months,
and C'e $600 for 1 year and 5 months?

Y. A commenced business with a capital of $10000, and at the end
of 7months B enters into partnership with him and brings
in a capital of $7000, at which time A withdraws $4000 of his
stook. At the end of the year they have gained $3000 ; what
portion of this should each receivet

A builds a steamer which costs him $35000 ; 2' months -fter
ghe is launched, B buys from him $11000 worth of stock in
it, and in 3 months more C purchases $4000 worth of stock
also from A, They run the boat for 7 months and gain
durhh;g that time $0700; what portion of this belongs to
eac

SECTION IX.

PROFIT AND LOSS, BARTER, EXCHANGE OF
CURRENCIES, AND ANALYSIS,

PROFIT AND LOSS.

1. Profit and Loss enables us to ascertain how much
we gain or lose on any mercantile transaction, and algo how
much we must increase or diminish the price of our goods
in order to make a certain gain or loss per cent.

CASE L

2. To find the total gain or loss ona certain quantity
of goods when the prime cost and selling price are given :—

RULE.

Find the difference between the buying and the selling
price of a bushel, 1b., yard, de.

Muliiply the gain or loss bushel, ., yard, dc., by
the numbg;'?qf' busghela, ibs., or gzda, and the result will be
the whole gain or loss.

11
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ExaMpLe 1.—What do I gain if I buy 704 barrels o
flour at $4-25 and sell it again at $4-93 per barrel ?

OPERATION.

From $4:93 the selling price,
Take $4-25 the buying price.

The remainder $0-68 is the gain per barrel.
Then $0+68 x 704 = $47872, the whole gain.

Exaxere 2.—If T buy 1640 bushels of oats at 87} centa
per bushel and sell them at 353 cents, what do I lose on the
tfansaction ?

OPERATION.

From 874 cents, the buying price,
Take 85} cents, the selling price.

The remainder 2} cents = the loss per bushel.
Then 23 cents x 1640 = $36-90. Ans.

ExERCISE 74.

&, If I buy 209 yards of fdannel at 62} cents per yard, and sell 1t
again at 70 cents, wh' ¢ do I gain on the transaction?

2. If I purchase 8900 bushels of wheat at $1:29 and sell it again at
$1-42, what do I gain on the transaction?

3. Suppose I sell 780 cedar posts at 12§ cents each, which I bought
.at 16 cents each, what do I lose on the transaction?

4. Bought 1142 thousand bricks il{$4‘92 per thousand and sold
them at $5°47, what is my entire gain?

5. Bought 17 cwt. 2 qrs. 11 Ibs, of butter at 18 cents per 1b. and
sold it at $23 per ecwt. ; what is my entire gain ?

6. Bought 1143 1bs, of maple sugar at 11 cents per lb, and sold it
at $18-60 per owt., what i3 my entire gain?

7. If I purchase 63 tons of hay at $17'43 per ton and have to sell
it at $1294, what is my eutire losa 9

8. If I purchkase 47 sheep at $3-374 each and sell them at $4-17,
what is my entire gain?
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CASE II.

8. 7o find at what price an article must be sold, so as
to gain or lose a certain percentage, the cost price being
given:—

RULE.

Find the gain or loss per unit, and hence how much must
be reccived for each dollar of the buying price.

Then multiply this by the whole cost price. The result
will be the selling price.

ExanpLE 1.—Bought a quantity of wheat at $1°60 per
bushel, and desire to sell so as to gain 14 per cent.; what
must I charge per bushel ?

OPERATION.

T want to gain $14 on $100, or 14 cents on $1.
Hence my selling price mustbe $1-14 x 160 = $1:824, Ans.

ExampLE 2.—Bought a quantity of lumber for $7437-80;
for what must I sell it so as to gain 16 per cent. ?

OPERATION.

For every $100 I pay I want to get $116, therefora for every
$1 paid away I require to receive $1-16.

Hence I must sell for $1°16 x 748780 = $8627:848. Auns.

ExampLE 8.—Bought a quantity of flour for $7190 and
agree to sell at a loss of 6 per cent-; what do I get for the
whole ?

OPERATION.
For every $100 I paid I agree to take $94, therefore for $1
paid I receive-$0-94.
Therefore I get for the whole $0-94 x 7190 = $6758°60.

ExERCISE 75.

1. Boyght a quantity of tea at $203 ; for what must I sell it in arder
to gain 10 per cent. ¥
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2. Bought a quantity of leather for $890; for what must I sell it in.
order to gain 17 per cent. ¢

8. Bought 630 bushels of wheat at $1:23 per bushel, and agree to
sell it at a loss of 8 per cent.; what do I receive for the
whole ? :

4. Bought 950 saw logs at 44 cents each; for what must I sell the
lot in order to gain 33 per cent. ?

6. Bought 411 barrels of flour at $5-22 per barrel ; for what must
sell the whole in order to gain 124 per cent, ¢

6. Bought 512 dozen brooms at $2:80 per dozen, and agree to sell
at a Joss of 15 per cent.; what do X receive for the whole?

7. Bought 64980 dozen eggs at 7 cents per dozen, and sell-go as
to ga;n 24 per cent.; what do I receive for the whole lot of
eggs

8. Bought 908 tons of coal at $5°22 per ton, and agree to gell at a
loss of 14 per cent.; what do I get for the whole?

CASE IIIL

4. To find the rate per cent. of profit or loss when' the
buying price and the selling price are given:—

RULE.

Find the difference between the buying price and the sell-
ing price ; this will be the whole gain or loss.

Then say, as the buying price is to 100 so is the whole
gain or loss to the gain or loss per cent.

ExampLE 1.—If I buy a house for $2700 and sell it for
$3050, what is my gain per cent. ?

OPERATION.
From $3050, the selling price,
Take $2700, the buying price.
The difference, $350, is the whole gain.
Then $2700 : $100:: $350 : the gain on $100, i. e., the gain
per cent.

. 100 x 350
Hence gain per Cent. = —oh05 = 124%. Ans,
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ExampLE 2.—Bought a quantity of wood for $790 and
sold it for $750 ; what was my loss per cent.?

OPERATION.
§$790 — $750 = $40 = whole loss.

Then $790: §100:: 40: 1207—;0{(—) = by per cent. Ans.

ExERCISE 76.

‘1. Bought hay at $24 per ton and sold it at $26'25; what was my
gain per cent.?

2. Bought 279 barrels of pork at $17'80 per barrel and sold the

- whole for $5570 ; what was my gain per cent.?

3 Bouﬁht 212 barrels of apples at $2:30 per barrel and sold the

whole for $600 ; what was my gain per cent. ?

4. Bought 93 barrels of cider at $7°40 per barrel and sold the whole
for $651 ; what was my loss per cent. ?

8. Bought 205 horses at an average cost of $93-40 each and sold the
whole for $20987 ; what was my gain per cent. ?

6. Bought a farm for $7400 and sold it for $6250 ; what was my
loss per cent.?

CASE 1V.

b, To find the cost price when the selling price and the
gain or loss per cent. are given :—

RULE.

As $100 + gain per cent. (or $100 — loss per cent.) is
to $100 so is the selling price to the cost price.

ExaupLE 1.—What sum did I pay for a carriage which
1 sold for $317, gaining 11 per cent. ?

OPERATION.
$100 + $11 = $111.

Then $111: $100 : : $317: m;lil_” — $285:585. Ans.
1
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ExampLE 2.—Sold a quantity of butter for $2147,
losing thereby 7 per cent. on the transaction; what did it
cost me ?

OPERATION.

$100 — 7 = $98.

Then $93: $100: : $2147 : %32147 = $2308602. Aris,

Exzrorse 717.

1. What did I pay per bushel for wheat which I sold for $1:70 at
a gain of 18 per cont.?

2. What did I pay for a quantity of shingles which I sold for
$324, gaining 29 per cent. ?

8. Sold 3856 bushels of clover sced for $1780, losing thereby 11 per
cent. ; what did it cost me per bushel?

4. What did I pay for butter upon which I lost 14 per cent. sell-
ing it at 8% cents per 1b. ?

6. Sold a grist-mill for $9490 and gained 43 per cent. on the transe
action ; what did I pay forit?

0. An agent sells 209 barrels of flour for me a¢ $6°72 l1’)e1' barrel
Now this was 11 per cent. above the cost price, but I have
to pay my agent 20 per cent. for commission ; what does the
flour stand me per barrel ¢

1. Bold a horse for $145 and gained 9 per cent. on the transaction ;
what did the horse cost me?

8. What did I pay for two-inch draining tiles which I sold for
$12 per 1000, gaining 31 per cent. ? )

BARTER.

6. Barter enables two parties to make an exchange of
lgoods at prices agreed upon so that neither shall suffer
0s8.

7. Questions in barter are solved by the following

RULE.

Find the value of the commodity whose price and guan-
tity are given.
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Divide this by the price of the other commodity and the
guotiont will be the quantity ; or divide by the quantity and
the quotient will be the price.

ExampLE 1.—How much tea at $0-85 per lb. must a
farmer receive for 211 bushels of turnips at 23 cents per
bushel ?

OPERATION.

211 bushels of turnips at 23 cents = $48-53.
Then §48°63 +- $0°856 = 57094 lbs. = 57 1bs. 14 oz.

ExaMpLE 2.—A has 307 yards of linen at 63 cents per
yard and barters it with B for 20 cwt. of sugar; what does
B get per Ib. for his sugar ?

OPERATION.

807 yards at 63 cents = §193-41.
20 cwt. of sugar = 2000 lbs.
Then $193-41 + 2000 = $0-0967 = 9875 cents. Ans.

Exercise 78.

1. A has 207 1be. of sugar at 11 cents per 1b., which he barters with
B for 344 lbs. of tea ; what does the tea stand B per 1b. 2

2. A farmer delivers 293 dozen eggs at 10 cents per dozen and takes
in payment 47 lbs. of raisins at 18 cents per Ib., 9 Ihs. of Joaf-
sugar at 14 cents per Ib., 23 1bs. of rice at 6 cents %)er Ib., and
the balance in nails at  cents per 1b, ; how many Ibs. of nails
does he receive

8. A grocer had 91 1bs. of figs at 27 cents per Ib., and bartered them
with a dry-goods merchant for drugget at 43 cents per yard;
how much drugget did he receive?

4, A farmer has 9 cows which he values at $3370 each and bar-
ters them for 84 sheep; how much does he give for cach
sheep ?

5. B has 98 yards of silk worth $1:78 per yard'a-d harters it with
C for 23 yards of broadcloth and $14:20 in money ; what does
the cloth cost him per yard?

6. A farmer has 409 lbs. of cheere which he barters with a neigh-
bor for €07 Ihs. of pork at $4:90 per cwt. ; how much does he
receive per 1b, for his checsc ¢



168 CURRENCIES.

%, A farmer carries to a grist-mill420 bushels of wheat, worth #1'38
) per bushel, and reoeives in payment $207-50 and 119834 bs,
of flour; how muoh does the miller charge per owt. for hia
flour. ’
8. B has 423 Ibs. of sugar which is worth 11 cents per Ih..and he
barters it with C for golden syrup worth 23 cents per quart ;
how mueh syrup does he receive?

EXCHANGE OF CURRENCIES.

8. Table of Currencies in Canada and the United States,
In Canada, Nova Scotia, New Bruns-

Wick, &C.eerirreriraiienns cetenenas $1 = bs. or £2.
In New York, North Carolina, Ohio,
and Michigan........ creeseasensanenes $1 = 8s. or £3.

In New England, Virginia, Kentucky,
Tennessee, Indiana, Illinois, Mie-

sissippi, Missouri........ cereaararans $1 = 6s. or £5.
In Pennsylvania, New Jersey, Dela-

ware, and Maryland......... creeees $1 = 7s. 6d. or £3.
In Georgia and South Carolina......... $1 = 4s. 8d. or £55.

Nore.~These pounds, shillings, and pence are not coins, but
are merely the denominations employed in keeping aceounts. Thel
remaining States use the Federal money exclusively.

9. To reduce dollars and eents to old Canadian Currens=
¢y, or to any State Currency :—

RULE.

Mlultiply the given sum by that fraction of £1 which ex-
presses the value of $1 ; the product will be pounds and deci-
mals of a pound.

Then reduce the decimals to shillings, pence, and far
things.

ExanprLe 1.—Reduce $207:43 to old Canadian Currency.

OPERATION.

$1 = £1. Then $207'43 x } = £51-8575.
And £51'8578 = £51 17s. 1id. Ans.
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ExiupLe 2.—Reduce $294-80 to Kentucky currency.

OPERATION.
$1 = £7;. Then $294°'80 x %; = £88:44,
= £88.8s, 93d. Ans.

10. To reduce old Canadian Currency or any State
Currency to dollars and cents :—

RULE.

Express the given sum decimally and divide it by the
value of $1 expressed as a fraction of a pound. The
gqudtient will be dollars and cents, de.

ExampLeE 1.—Reduce £227 8s. 44d. old Canadian Cur.
rency to dollars and cents.

OPERATION.
£227 8s. 43d. = £327:41979,
Then 22741979 + } = 227°41979 x 4 = $909879. Ans.
ExaupLE 2.—Reduce £411 6s. 74d. Michigan Currency
to.dollars and cents.

OPERATION.

£411 6s. 74d. = £411-83125.
Then 411+83125 + § = 41133125 x § =$1028'328. Ans.

11. To reduce dollars and cents to sterling money :—
RULE.

Divide the given sum by the value of £1 sterli:zq
(84:867). The result will be pounds sterling and decimals
of a pound.

Then veduce the decimal to shillings and pence.

ExanrLe 1.—Reduce $1479-83 to sterling money.

OPERATION.
$1479-88 +- 4867 = £80405383 = £304 1s, 0:%d.
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12. To reduce sterling money to dollars and cents :—

RULE.

Ezxpress the given sum decimally and multiply it by the
legal value of £1 sterling ($4-867).

ExamprLe 2.—Reduce £29 4s. 7d. sterling to dollars
and cents.

OPERATION.

£29 4s. 7d. =£29-229166.
Then £29°229166 x 4-867 = $142:25835. Ans.

ExErcise 79.

. Reduce $714-93 to old Canadian cwrrency.

. Reduce $914-90 to North Carolina currency.
. Reduce $611-20 to New England curreucy.

. Reduce $43'92 to Ohio currency.

. Reduce £293 17s. 4d. old Canadian currency to dollars and
cents.

Reduce £294 11s. 113d. New Jersey currency to dollars and
cents.

. Reduce £247 2s. 54d. South Carolina currency to dollars and
cents.

. Reduce £89 11s. 10}d. New Brunswick currency to dollars and
cents,

9. Reduce $994-70 to sterling money.
10. Reduce $896'03 to sterling money.
11. Reduce $1020°11 to sterling moncy.
12. Reduce $89-74 to sterling money.
13. Reduce £29 14s. 111d. sterling to dollars and cents.
14. Reduce £294 16z. 24d. sterling to dollars and cents.
15. Reduce £411 16s. 7d. sterling to dollars and cents.
16. Reduce £843 9s. 0d. sterling to dollars and cents.
17. Reduce £294 11s. 10d. Delaware currency to dollars and cents,
18. Reducc $2947-80 to sterling money.
19. Reduce $1291'10 td New York ourrency.
20. Reduce £470 19s. 83d. sterling to dollars and cents.

[ -

o

[ 4
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ANALYSIS.

13. Analysis in arithmetic is the process of solving
problems independently of set rules, by tracing the relations
of the given numbers, and reasoning from the given number
Jo unity and from unity to the required number.

Nore.—Many of the preceding operations are worked by the
apalytical method, as, for example, Percentage, Insurance, Com-
maission, &c.,but it has been thoughf advisable to illustrate, at this
point, the mode of applying the method to a variety of other
problems.

Exanpre 1.—If 7 bushels of peaches cost $28, how much
will 12 bushels cost ?
OPERATION.

If '7 bushels coat $28, 1 bushel will cost 4 of $28, that is, $4.
Now, if 1 bushel cost $4, 12 bushels will cost 12 times $4,
that is, $48. Ans.

EXAMPLE 2.—; of 88 are how many times 5 ?

OPERATION.

v of 88 is 8, and therefore ; of 88 is 8 x 7= 58, and &
is contained in 56 11} times. Amns.

ExavpLe 8.—A person bought a horse and paid $72
cash, and. this was 8 of the price of it: what did it cost ?’

OPERATION.

If 472 is P of the price, $72 =+ 6 = $12, must be - of
the price, and therefore the price is $12 x 11.=
$1382. Ans.

{zsurrE 4.—If 28 men can do a piece of work in 43
in bow many days can 21 men do it?
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OPERATION.

If 28 men require 42 days, 1 man will require 28 times 42
days.
Then, if 1 man requires 28 times 42 days, 21 men will re-

. . 28 x 43
quire the gy part of 28 times 42 days, that is, i

= 56 days. Ans.

ExampLE 8.—A can do a piece of work in 7 days which
B can do in & days; in what time can they do it if they
work together ?

OPERATION.,

If A can do the whole work in 7 days, he can do 4 of the
work in ‘1 day; and if B can do the whole work in &
days, he can do % of it in 1 day.

‘Then, since A does 4 and B } in one day, they will together
do ¥ 4 1, which is 4% of the work, in 1 day; and to
do the whole work, they will require as many times,
4% of a day as 4% is contained times in 1.

.Then the time required will be 1 + 33 =1 x =1 =
213 days. Ans.

ExampLe 6.—A, B, and C can together do a piece of
_work in 80 days, A alone can do it in 75 days, and B work.
ing alone can do it in 80 days; in what time would- O
working alone do it ?

OPERATION,

A, B, and C can together do it in 80 days, therefore in 1
day they can do 4; of the work. »

A working alone requires 75 days, therefore in 1 day he
can do & of the work; B working alone requires
80 days, therefore in 1 day he can do ¢; of the work.
Hence A and B working together will do & + & =
)-%iz;‘dof the work-in 1 day, but A, B, and C do 5
in 1 day.

Therefore C must do the difference between o and y#by,
that is, #5 — y¥¥v = rv'os = 7o
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And, since O does 7% in 1 day, to do the whole work he
wouldrequire 1 + 735 = 1 x 4§2 = 439 — 183¢ days.
Ans.

ExampLE 7.—A grocer mixes together 7 lbs. of sugar at
9 cents per lb., 4 lbs, at 12 cents, and 6 lbs. at 10 cents;
what should he charge per Ib. for the mixture ¢

OPERATION.
7 lbs. at 9 cents will come to 63 cents.
4 lbs. at 12 ¢ “ 48 «
6 lbs. at 10 ¢ “ 60 ¢
17 171

<Therefore the mixture contains 17 Ibs. of sugar and is worth
171 cents; but if 17 lbs. be worth 171 cents, 1 lb,
should be worth 5 of 171, that is, 171 =+ 17 = 108
cents. Ans,

ExampLE 8.—In a certain school 4 of the scholars are
at -arithmetic,  at writing, 4 at geography, and the rest,
which is 88, at play; how many scholars are there in the
school ?

OPERATION.

The sum of %, %, and 1 = {&f;, therefore the number at
play must be the whole minus &, that is, 1§% —
% = %

But the number at play is 38, and hence 38 is &5 of the

It vaho}quchool. . vich i 2

38 is &, is 5 of 88, which is 2.

If 2 is T'{;f’f?f i. A whole school, will be 2 x 106 =

210. Ans.

Exzampre 9.—Two persons start at the same time in op'
-posite directions to walk from Toronto to Hamilton, a dis-
tance of 388 miles. A travels from Toronto at the rate o_f, 5
.miles per hour, and B from Hamilton at the rate of 4 miles
per hour; when and where will A and B meet ?
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OPERATION.

It is evident they approach each other at the rate of & -+ 4

bt b e
IS I TR =

15.

16.

17,

18.

19.

‘20,

= 9 miles per hour, and hence the ¢ime will be 88 —+
9 = 4% hours. Next, A travels 4% hours at the rate,
of 5 miles per hour, therefore they will meet 4% x"
5 = 21} miles from Toronto, or 4% x 4 = 16§ miles
from Hamilton.

ExEercise 80.

. How many times 3 are % of 77¢
. How many times 5 are § of 497

How many times 7 are & of 130 ¢

. How many times 9 are 2 of 701

How many times 12 are § of 547

. 72 i8 % of how many times 52

. 121 is 31 of how many times 102
. 48 is § of how many times 71

. 78 is % of how many times 11%
. 3 of 25 is § of what number #

£ of 42 is & of what number?

. % of 81 is & of what number?
. 1% of 99 is § of what number
. If 8 cows give 44 Ibs. of butter per week, how much may be

expected from 11 cows?

1f$27 pqay for 9 barrels of apples, what will 23 barrels of apples
cost -

If 13 days’' work cost $7-80, for how many days’ work will
$19-80 pay ?

A can do apiece of work in 9 days which A and B working
together can do in 4 days ; in what time could B alone do it ?

A can do a niece of work in 10 days which B could do in 7
days, and C in 12 days ; if they all three work together at it,
in what time can they finish it {

A, B,and C can together do a piece of work in 15 days. A

alone can do it in 35 days and C alone in 42 days. In what
time could B working alone finish it %

A person bought a cow and paid $10'5 cash, and this was jof
3 of 3§ of the price ; how much did he give for the cow ?
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21. A person bought a farm and paid $1000 casgh, and this was
.‘qt‘,?§ of & of 3§ of the price; what did the farm cost
m

23, A Tariner mixes 27 bushels of wheat worth $1-40 per bushel

with 11 bushels worth only $1-10 ; what is the mixture worth
~ per bushel? .

23.°A wine merchant mixes 15 gallons of wine worth $4:80 per

“gallon with 12 gallons at $3-70 and 10 galions at $290 ; what

£ 1228 the mixture worth per gallon ?

24, Having counted my sheep I found that § + 2 + 3 of them num-
bered 80 ; how mauy had I in my flock?

25. A post is } of its length in the ground, § in water, and 9 feet
above the water ; what is the length of the post ?

26. A and B started at the same time to walk in opposite direc-
tions around an island 100 miles in circumfercnce, A walk-
ing 3 and B 3} miles per hour; when and where will they
meet ?

21. A and B start from the same point, and at the same time, and
in the same direction, to walk round a circular island 60
miles in circumference, A travelling at the rate of 5 and B atb
the rate of 3% miles per hour ; how many miles will A travel
before he overtakes B?

98, What number is it that the } ard $ and } and } of which make
1 M

04§

29. What number is that § of which exceeds & of it by 2°?

80. A certain number is divided by 4 and from § of the quotient b
is subtracted; the remainder is then divided by 11, 7 is
added to the quotient, and the sum multiplied by 3 ; now ¢
of ;bof % of this product is 11}; what was the original
number ?

SECTION X.

SINVOLUTION, EXTRACTION OF SQUARE ROOT
AND OF CUBE ROOT.

INVOLUTION.
1. A power of any number is the product obtained by
wultiplying that number by itself one or more times.

Thus 25 =5 x 5 is a power of 5; 81==3 x 3 x 3 x 3 ia a power
of 3; &ec.
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2. The number which, being multiplied once or oftener
by itself, produces the power, is called the roo: of that
power.

Thue 5 is the root of 25, since 6x5=25; 3 is the root of 81,
since 3x3x3x 3 =81

3. The powers of a number are called the first, second,
third, fourth, fifth, &c., according as the root is taken once,
twice, thrice, four times, five times, &c., as factor.

Thus 81 is called the fourth power of 8, because 3 is taken 4
times as factor, in order to produce 81,

4. The second power of a number is also called its
square, because a square surface, the length of one of
whose sides is expressed by a given number, will have its
area expressed by the second power of that number.

6. The third power of a number is also called its cube,
because if the length of one side of a cube be expressed by
a given number, the solid contents of the cube will be ex-
pressed by the third power of that number.

TABLE OF SQUARES AND CUBES.

Roots... 1 2 3 4 5 6 7 8 9
Squares. 1 4 9 16 25 386 49 64 81
Cubes... 1 8 27 64 125 216 843 512 729

6. The index or exponent of a power is a small figure
written to the right, indicating how often the root has
to be taken as factor in order to produce the given power. .

Thus,2 =2 = 2= First power of 2.
2=2x2 = 4= Second power of 2.
B=2x2x 2 = 8= Third power of 2.

24=2x2x2x2 = 16 = Fourth power of 2.
28 =2 x 2 x 2x 2x 2=32= Fifth power of 2.

7. The process of finding a power of a given number by
multiplying it into itself is called involution.

8. To involve a number to any required power :—

RULE.
Take the given number as factor as often as indicated
by the index of the vegquired power and Jfind the product of
these factors.
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12 Nore.—T0 involve fraotions, we multiply both numerators and
minalors as above ; {o involve mized numbers, we reduce them
"B improper fractions and then procecd as above.

ExanpLE 1.—Whas is the 5th power of 49
OPERATION.
=4 x4 ¢ x4x4=1024. Ans.
ExanpLE 2—Whas 1s the 3d power of 219

HOPERATION,
(_gi)l=(161)a___151 x 3 x il = 11 x 11 x 11
bxbxbd
=135 = 10%%.  Ans.

Exercise 81.
Find the value of—

1, The square of 11. 11, The third power of 1.

2. The cube of 23. 12. The fourth power of 11.
3. The square of 279. 13. The siwth power of 9.

4. The cube of 81. 14. The fifth power of §.

6. The fourth power of 6. 15. The square of 1225.

6. The fifth power of 5. 16. The square of 48317,

7. 'The sixth power of 4. 17. The cube of 43,

8. The seventh power of 3, 18. The cube of 29.

9. The eighth power of 2. 19. The fourth power of 23.
10. The ninth power of 3. 20. 'The tenth power of 3.

EXTRACTION OF THE SQUARE ROOT.

9. To extract the square root of a number :—

RULE.

1. Point off the given number into periods of two figures
vack, beginning at the decimal point.

1. Find the highest square contained in the loft-hand
period, and place its root to the vight of the number, in the
Place occupied by the quotient in division.

12
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1IL. Subtract the square of the digit put in the root from
the left-hand period, and to the remainder bring down the
next period, to the right, for a new dividend.

IV. Double the part of the root already found for a
TRIAL DIVISOR.

V. Find how many times the trial divisor is contained
in the dividend, exclusive of the right-hand digit, and place
the figure thus obtained both in the root and also to the right
of the trial divisor.

VI. Multiply the divisor thus completed by the digit last
put in the root ; subtract the product from the dividend,
and to the remainder bring down the next period for a new
dividend.

VIL Again, double the part of the root already jfound
for a new TRIAL DIVISOR ; proceed as in V. and VL., and
continue the process until all the periods are brought down.

Note.—To extract the square root of a fraction, extract the
square root of the numerator and of the denominator separately,
if they be complete squares; if not, reduce the fraction to its
equivalent decimal and extract the square root by the rule. To
extract the square root of a mixed number, reduce the fractional
part to a decimal attached to the whole number and then extract
the square root.

ExamprLE 1.—What is the square root of 576 ?

OPERATION.

Here we place a point between the 7 and
576(24  the 5 and thus divide the number into two

4 periods. Then the highest square in 5, the
44)176 first period, is 4, the square root of which, 2,
176 we place in the root. Next we subtract the

4 from 5 and bring down the next period, 76,
which gives us 176 for the next dividend. Then we double
the 2 in the root for a trial divisor and ask how often this
4 will go into 17 (the dividend exclusive of the right-hand
figure) ; obviously 4 times; next we place this 4 both in,
the root and in the divisor, multiply the complete diviser
thus formed by the 4 and subtract.
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ExawpLE 2,—What is the square root of 82264 ?

OPERATION.
322644 = 8226235294

$226-235294(56-7999, &c.
25

106) 726
636

1127) 9023
78 -89
113-49) 11- 3452
10 - 2141

113-589) 1-131194
1022301

118 -5989) 10889300
10223901

685399, &c.

"Here, after reducing - to a decimal and annexing it
to the whole number, 3226, we mark off both ways from
the decimal point into periods of two figures each. Then
the highest square in 32, the left-hand period, is 25, the
square root of which is 5, and we accordingly put 5 in the
root; next we subtract the 25 from the 32 and bring down
the next period, 26, which gives us 726 for a new dividend.
Then we take twice 5 = 10, for a trial divisor; find how
often 10 will go into 72, apparently 7 times; but when we
try 7 we find that it is too great, and therefore we try 6,
which we put both in the root and in the divisor. Next we
multiply the 106 by 6 and subtract the product, 636, from
%726, and to the remainder bring down the next period,
which gives us 90-23 for a new dividend. Next we take
twice 56 = 112, for a trial divisor, and find that it will go
into 902 seven times, and we accordingly place 7 both in
the divisor ,nd in the root, multiply, subtract, and bring
down, &c.
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EXERCISE 82,

Find the square root of :
1, 1296, 11. 9812347801,
2. 3969. 12. 671291423,
3. 15876, 13. 918767.
4. 53361, 14. 4293.
5. 142884. 16, &, 28, 123, &%
6. 998001. 16. 75 7
7. “244036. 17. 4283,
8. -395641. 18. 629%.
9. 75625, 19. 1127896}.
10. 11397+4849. 20. 213798°12317.

EXTRACTION OF CUBE ROOT.

10. To extract the cube root of a number is to find »
number which, taken three times as factor, will prowuce the
given number :—

RULE.

I. Point off the number into periods of threc figures
each, beginning at the decimal point.

II. Find the highest cube contained in the left-hand
period and place its root to the vight of the number, in the
place occupied by the quotient in division.

II1. Subtract the cube of the digit put in the root from
the left-hand period, and to the remainder bring down the
next period to the right for a new dividend.

IV. Multiply the square of the part of the rwot already
JSound by 300 for a TRIAL DIVISOR.

V. Find how many times the trial divisor is contained
in the dividend and put the figure thus oblained in tha
root.

VI Complete the TR1AL DIVISOR by adding fo it :

1st. The part of the root previously found x the
last digit put in the root x 30 ; and
2d. The square of the last digit put in the root.
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VI Multiply the divisor thus completed by the digit
last put in the root ; subtract the product from the dividend
and to the remainder bring down the next period for a new
dividend.

VI .Again multiply the square of the part of the root
alteady found by 300 for a new TRIAL DIVISOR; find what
digut to place next in the root, as in V.; complete the di-
visor by making the two additions to the trial divisor de-
scribed in VI.; multiply, subtract, and bring down as
directed in VIIL, and continue the process until all the
periods are brought down.

Nore.—To cxtract the cube root of a fraction, reduce it to a
decimal and then extract the cube root, unless both numerator
and denominator bo complete cubes, in which cuase extract the
cube root of each., To extract the cube root of a mixed number,
reduce the fractionadl patt to a decimal, anuex to the whole num-
ber, and then extract the cube root as directed above.

ExamMpLE.—What is the cube root of 429172932007 ¢
OPERATION.

429172932007(1543. Ans.
343
14700 86172 = 1st dividend.

1050
25

st trial divisor =172 x 300
18t increment = T7Tx5x30
2d 3 — 52

1st,complete divisor

;7;.’: 78875 = product of comp.
div. by 5.

2d trial divisor = 752 x 300= 1687500 7297932 = 2d dividend.

lstincrement =75x 4x30= 9000
i DR = 41= 16
2d.complete divisor = 1606516 6786064 = product of

comp. div. by 4,

8d trial divieor=7542 x 300= 170554800 511868007 =3d dividend.

18t inerement =T54x3x30= 67860
2a £ = 8= 9
3d complete divisor — 170622669 511868007 = product of

. comp. div. by 3.

. AAffer pointing off, wo find that the highest cube number ¢on-
tahﬁginit’he lefg-hand period is 343, of which the cube root is 7.
‘We therefore place 7 in the root and subtract 343 from the first
ariod;” ‘I'liis gives us a remainder of 86, to which we bring down
he next period, 172, and thus obtain 86172 for a new dividend.



182 MISCELLANEOUS PROBLEMS.

Next we take 7, the part of the root already found, squarait 4nd
multiply the 49 thus obtained by 300. This gives the first trial
divisor, 14700, which we find will go into the dividend 86172 (mak-
ing due allowauce for the increase of the divisor) 5 times. -

Next we complete the divisor by adding to it

18t, 7x 5 x 30 =1050, and 2d, 52 = 25, which gives us 15775 fora
complete divisor. This we multiply by 5, the digit last put in the
root, subtract the product 78875 from the 1st dividend, and to the
remainder, 7297, bring down the next period, 932, &c., &o.

Exercise 83.
Extract the cube root of :

1. 32768, 11. 991026-973.

2. 658503, 12, -915498611,

3. 13824. 13 &% e Tib TP
4. 250047, K. %

5. 970299, 15. 9, 1, 1.

6. 1953125, 16. 4279867143,

%, 15813251, 17. 8163.

8. 48228544, 18. 917167y

9. 245314376. 19. 8111471%.

10. 686128968, 20. 274,

ExERcISE 84.
Miscellaneous Problems.

1. Divide $799470 equally among 29 persons.

2. The difference of two numbers is 127 and the greater is 249,
what is the smaller

8. Reduce £294 6s. 4§d. to dollars and cents and divide the result
by 9.

4. Dgﬁucg;o 29 per cent. from $429-80 and divide the remainder by
0°20.

o

. Find the value of 2§ + 4% + 4 of $ of 41 + 2 — 6.
6. What is the simple interest of $943:70 for 112 years at 93 pet
oent. per annum ¢

9. Re&uce ';I, '452, 2357 and 876 to their equivalent vulgar frae-
ons,
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8. Bought 729 barrels of flour for $2916 , for what must I
per barrel in order to gain 28 per cent, ¢ ust I sell i

9. Jof$ of } of 63 is § of how many times 8 ¢
10. Extract the cube reot of 86172:1913.

11, Jn IBE8 there was exported from Canada $376951 worth of
dried and emoked fish, $279404 worth of pickled fish, $19592
worth of fresh fish, and $38936 worth of fish oil ; what was
;,helts,oégtl value of the fish and fish oil exported from Canada

n

12 Wé]zzgi ;s the value of 27 Ibs. 4 oz. 6 dwt. 17 grs. multiplied by
13, Reduco 2§, 421, 28212 and 2321 to their lowest terms,

14, What is tne value of *714625 of a milc?

15, Divide 90-278 by -002693.

16. If 1} of a vessel cost $6294;%, what will (% of the vessel cost?
17. Find the price of 914 lbs. 7 oz. 5 drs. Avoir. at $11°49 per 1b.

18. What is the hunk discount, and what the true discounton a
note for gilées due 6 months hence, discounting at 7 per cent, ¥

19 A, B,and C can do a piece of work in 10 days, A working
alone can do it in 28 days, and C working alone can do it im
32 days ; in what time can B working alone do it ¢

20. What is the squar. root of 149,% #

21, From the upper end of Lake Superior to the mouth of the St.
Lawrence is about 2000 miles ; what time would a vessel re-
quire to make this voyage with an average speed of 6} miles
per hour?

22. What is the difference between £219 8s. 113d. and § of 44 of §
of 312 of 24} times $976:53 %

23, Divide 978 acres 2 r. 1 per. 7 yds. by 8 a. 3r. 27 per. 2 yds.

24. Express 27, 393, 4700, 78904 and 9136718 in Roman Numerals.

25, What is the ratio compounded of 19:4, 11:5, 12:9}, and
33:171

26

. ¥ind the G. C. M. of 27051 and 15013
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21

28.

20.

30.

3l

32.

34.

38.
39.
40.

41

42

43.

If 4 men or 6 women or 8 boys could do a certain pieoce of work
in 56} hours, in what time couid 1 man, 2 women, and 5 boys,
working togcther, perform it ¢

24 men can cut 400 rods of drain 3} feet deep in 8 days, work-
ing 10 hours per day ; how many rods of drain 4 féet deep
can 32 men cut in 21 days working 9 hours per day#

Reduce £789 14s. 83d. sterling to dollars and cents, and express
$2084-70 in sterling money.

What is the amount and compound interest of $800 for 2 years
at 43 per ecent. half-yearly ¢

Taking the population of Toronto as 50000, that of Hamilton as
22000, that of Kingston as 15000, and the whole population of
Canada West as 1600000, what percentage of the entire popu.
lation of Canada West belongs to each of these cities ¢

Find the 1. ¢. m. of 12, 18, 20, 24, 60, 72, 80, 88, 96, and 100,

. Express as one number, nine_hundred and one trillions forty

bilifons seven thouzand and eight, and nine million thirty
thousand and seventeen hundredths of trillionths,

A, B, and C begin buriness with a ca%ital of $7900, of which A
contributes $2700, B $2300, and C the balance. How should
the profits, which amount to $2470, be divided among them ¢

Bought 796 bushels of wheat at $1:20 per bushel and sold the
whole for $1000 ; what was my gain per cent. ¢

. Reduce 9146714 inches toacres.
. Reduce $2967-80 to New England currency, and reduce £39 8a.

1131, Maryland currency to dollars and cents.
Find the value of '14672 of 17 bushels 1 pk. 1 gal.
Extraat the cube root of 71493

A cistern has two pipes by one of which it can be filled in 40
minutes and by the other in 25 minutes ; it has also a dis-
charging pipe by which it can be emptied in 80 minutes.
Now if the cistern be empty and all three pipes be opened,in
what time will it be filled ¥

Divide 71'413 by ‘91487 and give the quotient true to three dect:
mal places.

Multiply the difference between 43 a, 2r. 7 per.and19a. 8
27 per. 18 yds. by 378.

Reduce 278 yds. 3 qr. 1 na. 2 in. into inches,



46.

17

1.

62
63.

b8.

56.

b7,

68.

59,

60.
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. Reduoe # of 3} of 6} of 8} of 9-"of—gifof ‘9 of § of ‘683 to a

i 13 17
simple quantity.

. What is the cost of 23 a. 3 r. 30 per. at $47'80 per acre ?

‘What is the worth of $2400 stock in the Great Western Rail-
way when it is selling at a premiun of 8} per cent.?

How many paces each 2 feet 5 inches in length will a man
make in walking from Hamilton to the Falls of Niagara, a
distance of 50 miles ?

. Sold my farm for $7890, which was 16 per cent. more than it

cost me ; what did I give for it?

‘What is the interest of $894-80 for 7 years, 3 months, 20 days
at 6 per cent. per annum

. A can do a certain piece of work in 24 days and B can do it in

30 days ; now if A works alone at it for 7 days, in what time
will A and B working together finish it %

Express 21bs. 3 oz. 4 dwt. as a fraction of 11 1bs. 7 oz. 9 dwt.
4 grs.

Divide £493 168. 43d. by £8 11s. 7d.
Find the . o. m. of 5, 8, 11, 14, 16, 20, 22, 176, 616, and 42.

. My agent sells for me 419 barrels of flour at $5'34 per barrel;

to what does his commission amount at 11} per cent. ?

B has 47 bushels of barley worth 73 cents lger bushel and bar-
ters it with C for 69 bushels of oats. ow much does he
allow per bushel for the oats ¢

‘What must I pay for insuring my house and furniture to the
amount. of $4250, the premium of insurance being 1} per
cent. ?

Three persons rent & pasture for $200. A puts n 207 sheep for
4 months, B 109 sheep for 5 mouths, and C 43 cows for 43
months ; what portion of the rent should each pay, allowing
1 cow to be equivalent to 5 shecp ?

If a grocer mixzes 23 Ibs. of tea at 80 conts with 19 Ibs. at 75,
30 [bs. at 40, and 42 1bs. at 60 per 1b. ; what is the worth of 1
1b. of the mixture ?

Distribute $1100 among A, B, C, and D, so that A may have as
much as B, O as much as A and B together, and D as much
as A, B, and C together.

If 25 men can dig a trench 36 feet long, 12 feet wide, and 6 feet
deep in 9 days working 10 hours per day, how many hours a
day must 15 men work in order to dig a trench 48 feet long,
8 feet wide, and 5 feet deep, in 12 days?
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MENTAL ARITHMETIC.

SUGGESTIONS.

The following exercises will be found to be too difficult, in most
instances, for beginners, Before entering them, the pup)i is su
poeed to have been thoroughly drilled in problems of an eaaier
scription, as, for example, those given in the body of the book, at
tho commencement of each of the simple rules, under the head of
Mental Exercises. Wherever the teacher finds the exercise too
much advanced for his class, he must break down the difficulty by
proposing'numerous easier questions, of hie own construction, in-
volving the same principle.

The recitation shoul(}) be generally conducted with the tu:t-boch
closed. The teacher should read out the (Froblem slowly and dis-
tinctly, and but ence, and the class should be required to solve it
mentally and in perfect silence, and without giving any sign or sig-
nal when they are ready to answer. After a space of time sufficient
for the solution of the problem has elapsed, the teacher gives a
signal upon which those who have completed the process raise the
hand. -One of these is then required to give the result. The
teacher ascertains how many agree with it, and calls upon some
one of them to solve and analyse it for the clags. Then another
problem is proceeded with in the same mauner. Occasionally, es-
pecially in review lessons, the class may be allowed to recite with
open books.

The pupil should be required to adhere to the form of analysis
given, unless the teacher can devise a better for him. In the same
nt(:ihm: g uniform phraseology in the solutions should invariably be
adopted.

n order to secure the attention of the entire class, no intima-
tion by word or glance should be given as to the member of the
class to be called upon for an answer or solution ; 8o that eve
one considering himeelf liable to be selected for that purpose, shall
ooncentrate his mind upon the question.

Finally, the instructor of youth should always remember that
Mental Arithmetic, a8 a branch of school study, is not designed to
be merely a means of dazzling and bewildering the adult public by
the rapidity with which pupils are trained to solve certain
clasxses of problems, but as a mental training of the very
highest character, Ita ay be said to be threefold, viz, :
In the first place, toe pupil to solve mentally and with
facility the majority o ems that arise in the business of
every-day life, and which otherwise he could work only by tedious
Pprocesses on his slate ; in the second place, to familiarize him with
the Erocesses employed in written arithmetic, to render that part
of the study of numbers clear to his comprehension, and to make
him in a manner independent of mere book-rules; and in thy

third place and primarily, to cultivate his powers of analysis ang
his ability to concentrate his attention ona given subjeot,—in a

word, to develop and invigorate the most ifgortant of his intellec-
tuul facultiea,
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Exgrcise L

1. How many are 8 and 7% 9and 12¢ 8 and 177 19 and 71 23
and 11%

2. How many are 12and 117 11and 17¢ 13 and 141 17 and 197 18
and 151

8, How many are 23 and 719 38 and 47¢ 63 and 29% 20 and 819 47
“and 88¢

¢. How many are 123 and 471 276 and 931 489 and 297 714 and 881

5. How many are 643 and 293¢ 216 and 4177 278 and 9331 429
and 276 ¢

6. How many are 1478 and 976 % 2913 and 579¢ 287 and 91631
v. ‘How many are 4016 and 71899 9612 and 3407% 9161 and 7868 ¢
8. How many are 19 and 18 and 271
9. How many are 28 and 143 and 7291
10.. How many are 493 and 7816 %
11. How many are 9167 and 2347 ¢
12. How many are 7+19+23+47+98+127+246%

ExEercise II

‘1. From 17 take 8 and how many remain? From 81 take 43 and
how many remain ?
‘From 128 take 48 and how many remain? From 217 take 109
and how many remain {
How many are 43—271 93—421 67—43¢ 128—89 ¢
How many are 768—400% 203150 ¢ 671—428% 678—434¢
How many are 47—29% n89—43% 676—"T1% 801—476¢
How many are 893—473 1 981—6717 493—3399 781—407%
How many are 471—89 1 96—23 % 471—426 § 711—1891
How many are 8146—23% 7167~ 931 91462171
How many are 8371—986% 6242—565 7 9167—8147%
How many are 9187—8674 ¢ 9321—2961 8174961
11. How many are 784—27~98—423—111
12. How many are 9867—2143—478—916—276—431

BEoompoee
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Exerorss- II1.

How many are 9+8+17+43—11+14—72 +18+9—17+2¢

How many are 11—3+ 8—2+63—47+129—117 ¢

How many are 27+43—19—21+87—83+14+29+146—1091

How many are 809+476—347—217+401%

How many are 9167—434—297—27—64—9-+ 8+ 91+ 76+ 120~718%
How many are 1679—816+278—3+ 78—93+217+4111

Exeroisg IV,
Commit to memory the following i—

EXTENDED MULTIPLICATION TABLE.

13timesll4 times | 15 times 16 times |17 times | 18 times | 19 times™
2are 26 2 — 28|2 — 30 2 — 32(2— 34|2—~ 36{2— 38
3— 393~ 42{3 — 45 3 — 48|13 — 51|3 ~ 54|83 — 57
4 — 5214 — 56(4 — 60 4 — 644 — 68[4~—~ 72|14~ T6
5— 65,5— 0|5~ 75 5~ 80|5— 85[5— 9|5 — 95
6— 78'6-— 86— 90 6~ 966 — 102{6 — 108|6 — 114
7 — 9117~ 08|7 — 105 7 — 112|7 — 119}7 — 126|7 ~ 133
8 —104!8 — 112|8 — 120 8 — 1288 — 136|8 — 144|8 — 152
9—117i9—126 9 — 135 9 — 144 |9 — 153|9 — 162(9 — 171
1. How many are 17 times 8? 9 times 14? 11 times 197 14
times 17?
2. Hm{;l;mny are 23 times 99 T times 207 8 times 416% 9 times
2
8. How many are 16 times 43? 22 times 37? 44 times 23% 16
times 19% )
4. How many are 83 times 72¢ 96 times 439 34 times 977 162
times 419 ¢ )
6. How many are 47 times 467 35 times 29% 483 times 13t 21
times 498 §
6. How many are 717 times 25% 101 times 102% 227 times 4687
. 7. What is the product of 16x91% 17x83% 4267x 8% 7134x 3¢
8. What is the product of 9137x 8% 21674 x11% 764x26?
9. What 1s the product of 217x17? 4679x9% 2763x3 ¢
16. What 18 the product of 9187x 6% 8888 x 779 8967 % 543
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ExERrcIsE V.

1. Wha ; of 87 } of 19?7 & of 437 & of 671 } of 4721

t is
3 of 863
2. W«?z?,%%’ 3 of 897 } of 8167% % of 81497 4 of 8167¢ } of
8. ngrét?is §of 896% }of 2347 } of 801679 4 of 8871% g of
'3 -wla;g’is $of 96717 3 of 587% 5 of 896781 & of 837 /& of

6. What is the quotient of 98 + 77 463 + 92 7896 +- 87 9163 + 6 ¢
8. Wll}’a;: is the quotient of 278 + 4% 8167 + 117 671 + 129 9187 +

1 Wha;‘ii?s the quotient of 2678 +- 89 6149 + 18¢ 714 +20% 914
-+~

8. What is the quotient of 7786 4+ 45% 3769 4+- 277 8767 + 88%
9. What is the quotient of 7198 + 632 420 +19% 6789 + 14¢
Jo. What is the quatient of 123459 + 96% 67143 + 90¢ 217654 4+ T7%

Exercise VL
1, 8 times 9 and § of 9 are-how many times 10%
ANALYSIS.

8 times 9 are 72, and of 9 is Ttimes § of 9; 3 of 8is 1,
therefore § of 9 i3 7 times 1, which is 7.

"Therefore 8 times 9 and  of 9 arce 72 and 7 which make 79,

Then 10 is contained 7.& times in 79.

Therefore 8 times 9 and 7 of 9 are 7% times 10,

2. 4times 5and  of 5are how many times 6% 7% 8¢

8, 7times 11 and & of 11 are how many times 7¢ 8% 101

4, 68times 8-and } of 8 are how many times 3% 57 91

5. 11times 8 and § of 9 arc how many times 10% 9?7 4%

6. 10 times 5 and § of 25 are how many times 77 87 10%

7. 8times 7and # of 28 are how many times 9% 117 12¢

8. 12times 9 and I of 63 are kow many times 107 117 131

9. 8times 6and & of 30 are how many times $ of 167 § of 151?
0. 7times 4 and § of 44 are how many times 7 of 211 ¢ of 6567
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Exercise VIL
1. What is } of that number of which 121is & ¢

ANALYSIS.

If 12 is & of a certain number, ¢ will be the } of 12, which
is 2.

If 2i8s & of a certain number, 11 times 2, which is 22, wik
be that number.

Then 3 of 22 is equal to 3 of 22x 3=31 x3=93.
" Therefore 93 is  of that number of which 12 18 &.

2. What is y& of that number of which 21 is § ¢

8. What is 2 of that number of which 811is §7

4, What is } of that number of which 86 is % 7

6. What is # of that number of which 18is &1

6. What is § of that number of which 51 is 3}

7. What is § of that number of which 77 is 311

8. What is 43 times that number of which 80 is & §

Exsrcise VIIIL
25 i8 § of how many timer 91

-

ANALYSIS.
If 25 is § of a certain nnmber, } will be } or 25, which 1s 5
If 1 of a number is 5, the number must be 5 x 7, which s 36
Then 35 +9=g. ‘f;
Therefore 25 is § &2 times 9,
2. 8418} of how many times 1087297 11%¢
3. 63 is % of how many times '4'{?_".8? 5% 122
4. 21is Z of how many times 119 6% 59
5. 961is § of how many times 57 7% 13¢
6. 121 is }} of how many times 12% 10%
7. 105 is § of how many times 5¢ 11¢
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Exercise IX.
1. &% orad is y% of how many ninthe of 542

ANALYSIS.

% of 44 i8 9 tlmes & of 44; & of 44 is 4, therefore 2 of
44 16 9 times 4, which is 36, RS jofbdise. T

Then 36 is 7%; of how many 6's.

If 36 is f; of a certain number, & will be 2 of 36, which
ie 52 ; and if 53 is ¢ of a certaln number, that number
will be 10 times 53 which is 613,

Then 513 divided by 6 equals 82.

Therefore % of 44 is y%; of 84 times } of 54.

2. $ of 34 is § of how many times £ of 16?

8. § of 48 is § of how many times } of 911

4. & of 77 is 7 of how many times & of 88%
6. # of 91 is y of how many times § of 30¢

6. § of 104 is # of how many times 7 of 56 ¢
%. §.of 63 is £ of how many times % of 150?
8, yr of 121 is % of how many times ¢ cf 212

Exercise X.

. What will be the cost of 17 sheep at $4:20 each ¢
. What will be the cost of 11 horses at $79-80 each?

., The sum of two numbers is 493 ; the greater is 284, what is the
smaller?

The multiplier is 40, the product 9840, what is the multipli-
cand ¢

What is the difference between $278'80 and $127-63 ¢
What is the ninth part of $2987-801

‘What is the product of 783x 721

How many are § of 6391

8 times 6 and # of 20 are how many times 7% 8% 9°?

7 times 11 and & of 33 are how many times 12? 10?7 8¢
. What is § of § of that number of which 34 is 37 ¢

SoPaSe B M

-
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12. 'What is § of 2 of that number of which 27 is # ¢

13. 42 i8 § of how many times 5% 77 119

14. & of 55 is } of how many times & of 18 ?

15. 3 of 4 times 6} is § of how many times 3 of 3 of 2 times 15¢
16. ¢y of 6 times 9} is § of how many times # of 4 of 6 times 83 ?

Exgrcise XL
1. If § of a barrel of apples cost $1-80, what is that per barrel?

ANALYSIS.

If § cost $1°80, 4 will cost # of $1-80, which is $090.
If # cost $0°90, the whole barrel will cost 3 times 3089,
which is $2°70.

Thereforc if § of a barrel of apples cost $1°80, the whole
barrel will cost $2:70.

. If % of a Ib. of tea cost 44 cents, what will 1 1b. cost ¢

. If 3 of a day’s work cost 8% cents, to what will 4 days’ work
amount ?

. If § of 6 1bs. of coffee cost ¢ of $2, what will & of § Ibs. cost $
How much will § of a barrel of flour cost, if 2 cost $160?
. How much will a basket of peaches cost, if § cost $2:70?

. How much will 4 stone of meal come to if § of a stone cost 23
cents?

H%;v 2:3;1011 will 6 cords of wood amount to if @& of 2 cords cos$

Sod

$

Exgrorse XII

Nore.—The teacher must thoroughly explain how fractions are
added, subiracted, reduced, multiplied, and divided.

}. What is the quotient of T} + 631

SOLUTION.

T=3and 63 =23, Thon T} +63=32 422 =38 x
W= == o
2. What isthe value of  + 4 — 3¢

SOLUTION,
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8. m;;v;?ﬂ%r aregof f?3of2of§?30f 2 of % of 251 § of § of
7

4 Wé]:r;;?e value of § + 273 +' & 95 + &1 9 + 829 163 + 81

6. Wgal;;:gthe value of & — 4 774 — 21762 — 272 113 — 727 2%

6. ‘6 are how many fourths 1 2} are how many sevenths? 6% are

how many elevenths ¢

7. 43 i8 & of what number$ 22 is % of what 2 i
whgft o At ] % 18 y5 of what number? 52is  of

8. 13'i5 6 times what number t1lis 4 ti t
pees what num! is 4 times what number 717 1s 12

9. 63 i8 ¢ of what number? 29 is 7 of what number? 16 is 3 of
what number ¢

10. What is the product of §x 3x $x3$x 34763 x 32703 x 2} 9
11, What is the quotient of 83 + 4 of $ of § of 2187+ § of & ¢

12. What is the value of $x % + 517*9 63x 3} +83%

Exgrorse XIII.
1. If 11 sheep cost $37, what sbould 9 sheep cost?

ANALYSIS.

Since 11 sheep cost $37, 1 sheep should cost & of $37,
which is $3:% ; and if 1 sheep cost $3,%, 9sheep should
cost 9 times $3y%, which is $30:%.

Therefore if 11 sheep cost $37, 9 sheep should cost $3043..

2. If 8 cords of wood cost 27 dollars, what will 17 cords cost ¢
If 3 barrels of flour cost 22 dollars, what will 11 barrels cost?
If 7 days’ work amount to 17 dollars, to what will 3 days’ work
.. amount ¢-
If 9 acres of land cost 57 dollars, what will 13 acres cost#
If 11 men do a piece of work in 40 days, in how many days
can 7 men do it?
. If 8% tons of hay be bought for $105, what would be the cost of
" 9% tons?
13

.ol o

S &>

-3
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8. At $7 for 11 bushels of barley, what would be the cost of 21
‘bushels ¢ ‘

9. At 6 1bs. of tea for $5, how many 1bs. can be had for $231
10. If $8 pay for 7 days’ work, for how many days will $29 pay?

Exercise XIV.

1. If.8 horses consume 83 bushels of oats in 2 weeks, how many
bushels would 5 horses consume in 3 weeks?
ANALYSIS,

If 3 horses consume 8§ bushels, one horse will consume

} of 83, which is 2}f bushels. If 1 horse consume
23] bushels in 2 weeks, in one week he will consume,

§ of 217, which is 11§, If a horse consume 13} bush-
els in 1 week, in 3 weeks he will consume 8 times’

17, which is 4;% bushels ; and if one horse consume

4,2, bushels, 5 horses will consume 5 times 4%, which

is 213 bushels. Therefore, &c.
2. If a certain quantity of provisions would last 16 men 43 days.

how long would 4 times the quantity last } the number o
men §

8. If 5 men can accomplish a piece of work in 73 days, in what
time can 3 men finish # of the work ¥’

4. If T men in 4 days working 10 hours per day canbuild a certain -
length of wall, how many hours per day must 11 men work
in order to build the same length in 3 days?

8. If $60 pay 7 men for 9 days’ work, how many dollars will pay
11 men for 11 days’ work ?

6. If 24 men can mow 66 acres of grass in 2 days, how many aocres
can 14 men mow in7 days ?

ExErcise XV.
1. What number is that of which §, 4, 3, and } added together
make 55 %
ANALYSIS.
$ri+3+ =0+ + B+ 8=
I% of a certain number is 55, % of the number will
be #y of 55, which is ¢} or §.  ©° ‘
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If 2; be ’P the number itgelf. will be 60 times &, which is
423. Therefore if 55 s the sum of '}, {, %, and §, the
namber itsélf is 42§,
2 Having counted my books, I found that 4, §, and  added to-
gether amounted to 6590 ; how miany had 1§ |

3. After paying away 3 of my money and then § of the remainder
Ihad {t}o remainivng : how much had I at first § !

4 If to § of B's age you add 14 years, thie sum will' be 1. times
his age ; how old is het y ! %

5. If from 4% of C’s age you subtract 5} years, the remainder will

. be i of his age : how old ishe ¢ ’

8. If to '} of the cost of my house you add $200, the sum ‘will be ¢
the cost'of my house ; what was the cost of the house ¢

Y. If from my age you subtract 4, }, and } of my age, the remain-
der will be l}%ears; how old am I; !

8 A boy beini
than '} of his'mother’s age, and that 12 years before that time
his mother was 2 years more than half as old as her father,
who was then 72 years of age ; how old was the boy ?

asked his age, replied that it was 2 years more

Exercise XVI.

1. Aoan do a plece of work in 4} days whioch B can do in 5§
days ; in what time could they do it working together ¢

ANALYSIS,

If A oan do the whole work in 43 days, in 1 day be
would do 2 of it ; and if B can do the whole work in 5
days, in 1 day he would do § of it.

Then since A does iand B ¢ of the work in1 day,
working together, they would do § + ¥, which is §33.

Then, if they do 33% in 1 day, they will require as many
times 1 day as 334 is contained times in1, which is 43,
and this is equaf to 28% days. Therefore, &c.

2. A van do a piece of work in 7 days which B can do in 6 days,
in what time will they do it working together ¢

8. A oan dig a certain garden in 4 days which Becando in6and
C in § days; in what time will they finish it working to-
gether ?

4, A can do a piece of work in 30 days which B can do in 25, C in
20’113“% Dpin 156 days ; in what time will they finish it work-
ing together ?

5. A and B can cradle a field of wheat in 10 days, which A alone
could do in 17 days ; in what time could B alone do it ¢
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A, B, and C can finish a certain amount of work in 20 days
which A could do alone in 40 days and C in 60 days * in what
time could B working alone finish it?

Exercise XVIL

What is the value of 7896 bushels of oats at 37% cents per
bushel ¢

ANALYSIS.

8734 cents i8 § of $1; 7896 bushels at $1 would amount €6
$7896. Then, since 374 cents is 3 of &1, 7896 bushels 4t
37% will amount to § of 37896 ; § of $7896 is 3 times 3 of
$7896, } of $7896 is $987,and 3 timep $987 is $2961
Therefore, &c.

‘What is the value of 798 bushels of wheat at $1:50 per bushel §.

. What is the value of 916 lbs. of tea at 75 cents per 1b,?

. 'What is the value of 2718 yds. of cotton at 20 cents per yd.?

. What is the value of 3612 doz. eggs at 163 cents per doz. {

. 'What is the value of 5780 yds. of linen at 873 cents per yd.

. 'What is the value of 75667 bush. of oats at 50 cents per bush. !
. What is the value of 719 days’ work at 33} cents per day ?

‘What is the value of 5796 yds. of drugget at 62§ cents per yd.?

. 'What is the value of 478 ft. of chesnut lumber at § cents per

foot ?
‘What is the value of 7864 1bs. of butter at 12} cents per Ib, ?

. What is the value of 1160 bushels of turnips at 40 cents per

bushel §

Exercise XVIIL

. How much is 8} per cent. of $949?

ANALYSIS.

83 per cent. is iso%, which is y4;, and g5 of $049 is $794.
Therefore, &ec.

How much is 20 per cent. of $555-50 %

How much is 66 per cent. of $540°33?

How much is 10 per cent. of $89 %

How much is 12§ per ceut. of $978¢

How much is 50 per cent. of £429:60?7

How much is 6} per cent. of $727-20 ¢

8. How much is 25 per ceut. of $593'40 ¢
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Exercise XIX.
1. What is the premium of insurance on 3764 at 8 per cent. ?

ANALYSIS.

‘8 per cent. is 8 times one per cent.
1 per cent. of $764 is $7:64.
Then 8 per cent. of $764 is $7-64 x 8, which is $61-12,
2. What is the commission on $480 at 11 per cent. ¢
3. 'What is the brokerage on $9806 at 12 per cent, ¢
4. What is the brokerage on $5980 at 2 per cent. ?
5. What is the commission on $578 at 18 per cent. $
6. What is the commission on $789 at 30 per cent, ?
7. What is the commission on $5986 at 77 per cent, ¢
8. What is the premium of insurance on $7890 at 2 per cent. ¢
9. What is the premium of insurance on $860 at 4 per cent. ¢
10. What i3 the premium of insurance on $6790 at 3 per cent.

Exercise XX.

L At 4 per cent, for 7} years what fraction is the interest of the
‘principal ¢

ANALYSIS,
If the interest for one year be 135, for 7} years it will be 73
times r&5, which is 3% or 3.
Therefore at 4 per cent. for 7§ years the interest equals 35
of the principal.
2. At b per cent. for 5 years what fraction of the principal is the
interest ? ) '
8. At 8 per cent, for 3} years what fraction is the interest of the
principal ¢
4. At 8 per cent. for b years what fraction of the principal is the
interest ¢
6. At 7 per cent. for 10 years what fraction is the interest of the
principal 2
6. At 0} per cent, for 4 years what fraction is the interest of the
principal ¢
7. At 6 per cent. for 4 years 2 months what fraction is the interest
-of the principal
8, At 8} ﬁer cent, for 6 years what fraction is the interest of the
principal §
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ExgroisE XXI.
1 Whattis the interest of $748'60 for 8 yeara 4 montha.at-8.per
cent.

ANALYSIS.

8yrs.4m, =8} years and 8} x 185 = 1 = $, and hence the
interest i8 ¢qual to } of the g prmclpal .4 of $748'60 is
$374-30.

Therefore $374:30 .18 the interest of $74860 for 8 yra. 4
months at 6 per cent,

2. What is the interest of $467:84 for 12 years 6 months at.8 per
cent. §

8. What is the interest of $916:70 for 5 years at 5 per cent. ¢
4. What is the interest of $543-20 for 3 years at 10 per cenk {
6. What is the interest of $943 for 4 years at 12} per cent. {
6. What is the interest of $789 for 3 yrs. 4 m. at 3 per cent: {
7. What is the interest of $47:23 for 7 years at 2% per cent, §

8, What is the interest of $47-89 for 8 years 4 months at 3 per
cent. ?

9. What is the interest of $896:80 for 9 years at 11 per cent. ¢
10. What is the interest of $1027-40 for 4 years at 23 per cent. ¢

‘ExErcise  XXII.
1. What is the interest of $560 for 5 years at 7 per cent. ?

ANALYSIS.

4.per cent. is ,—;—6 per unit and x b= A= ;—, -hence.the
interest is 7 of the principal, that is 7 times A; 75 of $560
is $28. 'Therefore ge interest is 28 x 7, whfcil is :3186

2. What is the interest of $840 for 8 years at 10 per cent. §
8. What is the interest of $1100 for 7 yeara at 20. per cent. ¢
4. What is the interest of $760 for 9} years at 4 per cent. ¢
5. What is the interest of $640 for 8 years at 8 per cent. ¢
6. What is the interest of $500 for 7 years at 7 per cent. ¢
7. What is the interest of $1000 for 4 years at 6} per cent. ¢
8. ‘What is the interest of $890 for 6 years at 5 per cent. §
9. What is t,he interest of $720 for 9 years at 4 per cent.?
10. What is the interest of $880 for 2 years at 5§ per cent.
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Exercise XXIIL
L."What is the interest of $108 for 1 year 2 m. at 8 per cent. ¢

ANALYSIS. *

The interest of $1 for 14 montha at 6 per cent. is 7 cents.

Therefore the interest on $108 will be 108 times 7 cents or

.7 punea 108 cents or 7 times $1-08 cents, which is $7:56.
2.“Whatis the interest of $700 for 17.months at & per cent. §

8. ‘W] hatﬁ is the interest of $890 for 2 years 4 months at 6 per
cent,

4. Whattix; the interest of $763 for 8 years 4 months at 6 per
‘cen

5. Whatt i;; the interest of $420 for 5 years 2 months at 6 per
. cent.:

6. What is the interest of $810 for 5§ months at 6 per cent. §
%.' What is the interest of $703 for 7 months at 3 per cent. ?
8. What is the interest of $809 for 11 months at 12 per cent. ¢
19, ‘What s the interest of $670 for 8 months at 18 per cent. §
10. What is the interest of $893 for 4 months at 8 per cent. ?

Exzrcise XXIV.

1 Wha o 2% - prinoipal will in 6 years at 34 per cent. amount to
f
ANALYSIS.

At 3% per cent. for six years the interest is } of the
priucipal, and the amount, which is equal to the prin-
cipal added to the interest, is equal to § + 3 = § of the
principal.

If ¢of the principal is $720,3 of the principal is } of
$§20) whicg is $120 ; and if $120 is }, the whole prinoi-
pal is $120x 5, which is $600.

“‘Therefore, &e.

2. ‘What principal will in B years 4 m. at' 6 per cent. amount to
$2061
-8, ‘What - principal will in 9} years at 9 per cent. amount to $760¢

4, What principal will in 4 years at 5 per cent. amount to $468 ¢
5. What principal will in 84 years at 7 per cent. amount to
$656°55 1 _

* See Rule, page 151



200 MENTAL ARITHMETIC.

6. What prinocipal will in 6 years 3 m. at 8 per cent. amount to
$5673-40 ¢

7. What principal will in 8 years at 5 per cent. amount to $735¢
8. What Erincipal will in 7 years at 7} per cent. amount to
$843-20 7 et

9. What principal will in 12 years 6 m. at 8 per cent, amount to
$643-28 ¢ RS

10. What principal will in 1year at 33} per cent. amount to $063-24 ¢
11. What principal will in 7 years at 10 per cent. amount to $561 ¢
12 What principal will in 6 years at 5 per cent. amount to$678:20¢

Exercise XXV,

1. Bought a cow for $25 and sold it for $29: what was my gain
per cent, §

SOLUTION.

Since I bought for $25 and sold for $29, my gain was $29-
— $25, which is $4.
If I gain $4 on $25, on $1 I shall gain g of $4, which is
5% of a dollar ; and if I gain $,% on $1,%on $f00 I shall
in 100 times $,%, whioh is $§16." Therefore my gain is
16 on $100, or 16 per cent.

2. Bought barrels at 12 cents each and sold at 16 ; what was my
gain per cent.?

3. Bought hutter at 16 cents per Ib. and sold it at 21 cents ; what
was my gain per cent, ¢ '

4. Bought a cart for $45 and eold it for $60 ; what was m& gain
per cent. ?

& Bought wood at $3-50 and sold it at $4'26 per cord ; what was
my gain per cent. §

6. Bought oats at 38 cents and sold them at 44 cents per bushel ;
what was my gain per cent. ¢

Y. Bought hay at $18 and sold it at $16 per ton ; what was my loss

-per cent. ?

8. Bought a horse for $160 and sold it for $145 ; what was my logs
per cent. §

9. Bought wheat at $1:20 and sold it at $1'50 ; what was my gain
per cent.?

10. Bought Tumber at $9-50 and sold it at $11-25 per 1000 ft.; what
was my gain per cent. { :
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ANSWERS TO THE EXERCISES.

ExERrciSE 4.
1.9;18; 33; 44; 99; 478;330; | 4. 333;10000; 90000 ; 6000 ; 5977;
4T 21027 , 40444,

2. 777; 206 ; 843 ; 910; 1001; | 5. 1899 ; 2222 ; 4505 ; 9604 ; 888,

#1400, 6. CCII XLVII; XCI;

3 102, 511; 1639 ; 3030 ; 2858 ; LXXX; XX; LXXVII;
301, Cl; X CXI DCVI.

7 CDXXXVII CMVIII ; DL(,CX(;IX DCCLXIII H
CDXCVII ; DLCCXXIX DCbeXVII (/MX(/IX
DCCCLXXXVIIL

8. MMCCXXXIII ; MMMCCXXXII ; MMMCCCXXXIII;

MVCCCXXI; MCCXXXIV; vnoLxxvm
¥ VMMMDLCLXV

9. Mxom_xcm ; XXVDOLXXI ; DCCOXCMCCCOXLVII;
CMXMMCCCXLII ; XVMDCCXIIL

10. CXCMCMXIX ; XXMXCXXXIV ; XXMMMCDLXXVI;
CMXMMCCCXLYV ; MDCLXXVMMMCMXLII;
MMMCDLVMDCCXIIL

EXERCISE b.

1. 879, b. 38904. 9, 5647,
2. 8785, 6. 997688. 10. 95878.
3. 9536. 7. 796. 11. 89746,
4, 6424, 8. 25734. 12. 3499.

EXERCISE 6.

1. 189930. 11. 670614. 22. 345482,

2. 19168. 12. 1108958. 23. '746456.

3. 2062862, 13. 1563804. 24. 1069843784.

4. 203883. 14. 28140244, 25. 864.

5. 176268. 15. 32287760. 26. 320 bushels.

6. 63665, 16. 5586789, 27. $29431920.

7. 181220. 17. 98536. 28. 20213174 bushels.

8, 113092. 18. 172686. 29. 4035 bushels.

9. 1171791, 19. 11347. 80. 8638 prs. of shoes.

10. 8726390, 20, 26132. 31. In the year 1877,
21, 46429,
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1. 51144002
2. 3410630.
3. 600002.

. 664072,

. 802909,
10817.
172723.

. 7263073,

. 1719034

. 730139,
8084031.

. 70850871,
10. 4613839.
11. 950017022,
12. 581259463.
13. 61374.

©OAD O P 0N

. 142982742,
. 27545684"

. 364538876,
335719585,

. 5512592526,
. 6154158486,
. 98863888,

. 8884480482,
. 16714913450
. 86476405301

COPIS O IO

[

. 34553616,
. 77003136,
. 19287909,
.- 2587424,
. 5807538,
9909537.

R N

EXERCISE 7.
4, 1050
5. 9333333
6. 100113,
7. 102512

EXERCISE 8.

14. 701353,
15. 406082.
16, 640214
17. 3389386,
18. 6342926,
19. 384.

20. 18294,
21. 1260000,
22, 111

23. $1072.
2. $662.
25. $3826.
26. 922,

ExERCISE 9.
11. 51497984052,
12. 629399344,
13. 2375628 ; 1683762 ;
3167504 ; 9502612,

14. 6730338929 ;
6548058776 1
7367578623
9004818317

15. 18537 ; 30895 ;
43253 ; 55611
74148,

ExEerciskg 10.
7. 103235616.
8. 90260486,
9. 8058876.
10. 57054464,
11. 99249624,
12. 101037948,
13. 43529688,

!

27.
28.
3L
82.

a7.

39.

41.
42.

1%.
18.

. 611808,
9. 204104053,
10.

400340.

26994838,
8656000,
68024.
71152,

. 2644,
. ' 2686.

744985,

. 56867,

796098.
717258,
28518,

. 632967,

, 608715905

489101185
65897272 ;
41922954,
8576628,

17221284,

. 612784,
. 4400078056
{21

4998 ; 7854 ;
42&4 ; 35705

. 439455324,
. $7208.

. $3024.,

. $78960.

. 969024,

. 37878,
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1. 165404178.

2. 72532864.

8. 572161070.

4. 7099800912.

6. 52588916400.

6. 57857715882,

7. 712820916328.
8. 2607973180020.
9. 64311091624800.

1. 35734934

2. 20715224,

8. 2285244

4. 260094393.
5. 1646084053,
6. 165924514,
7. 30602382,

8. 10163522,

9. 22233344.%.
10, 283755923 %

1. 446857

2. 313

8. 113416}
4. 1121648,
B. 3980733,

6. 20676134
7. 61004075k

1. 80280335,
2. 1813385,
8. T3S

Exercise 11.

10. 12107036926863.
11. 82660927680268.

19.
20.

12. 89432071615610683 | 21.

13. 656650012,

14, 749188440,

15. 656178570630,
16. 2964622653999,
17. 131141615220,
18. 11017864680,

ExERCISE 12.

11. 762130564%.
12, 128456790123
13. 45731454,

14, 2382103

15. 8086522,

16. 1400000,

17. 13500674,

18, 1285947

19. 12576258}
20. 9999909.%;.

Exercise 13.

8. 8182838485,

9. 1043420283,

10. 146204035184,
11. 8386800r35.

12. 111117485

13. 58066232.

14. 119123 bushels,

ExXERCISE 14,
4. 10073838,
5. 3105636}3.
6. 363006}9.

22.
23.
24.
25.
26.

21
22,

26.

27.

16.

208

1803308780.
4321 bushels.
$23002.
$95367.
115200 per
501296,
2977593

1081,

7407407,
13717421,

. 83479685 .
. 285714284,

167274753}

. $126.

67% bushels.

. 161.

1640433 bushels.

. 60771} bushels,
. $3643.

. 60 lbs.

. 12890933,

. $15882%.

. 81632382

3366805,
11345859
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10.
1L
12.
13.
14
15.

=

1

2

00 =3 MO N M

o O 00N =

100245y,
828:8%%
2867728
576255
91874163.
8050.

. $2879°2732.
. 82686534
. $668175%.

£179 178.; £229 5s. 6d.;
£17 8. 6d.; £104 9s. 9d.
£4216s. 63d.; £47 108, 52d.;
£418 11s. 13d.; £194 85.103d.

. $12116:12,
. $08166°53.
. $752:80%.
. $5732-49,
. $1778°87.
. $972:66§.
. $529'57.

. $32218-08

. 6016 cub. ft.
. 103952 oz.

. 93922 far, .

. 800453965 in.

291454023 dra,

. 2472 qts.

18. 9258

17. 328738,

18, 38603%.

19. 205;32,.
20. 8473181,
21. 4228 days.

ExERcISE 15.
4. $71°524.
5. $2623-94%.
6. $3110'25.
7. $446'383.

ExErcisk 16.

ExErcise 17.

9. $409696-14,
10. $8903-07,
11, $01-7882.
12, 81261835,
18. 24,75,
14. 62,228,
15. $452'14,
16. $33-958,.

Exercisg 18.

7. 13608552 lines,
8. 19069".
9. 5738 pta.
10. 503 in.
11. 10661357 sec.
12, 209624 mills.

ANSWERS- TO THE EXERCIBES.

22. 83818 acres.

23.

67223238,

24, 19832823838,

25.

886523283,

26, $2339.

8.
9.
10.

17.
18.
19.
20.
21.
22.
. $0-84.8 a8 00

$2260-75%.
$229-69%.
$26810-99.%.

3. £111 2s. 23d.; £27 16s. 33d.;
£17 10s. 43d.; £47 198, 134. -
4. £178 11s. 13d.; £5 5s. 103d:}
£4 0s. 93d.; £1983 1s. 10§d..

51685
$86°873.
$296°65.
2123-80312
222728969,
$6349558.

. 102635 grs.

. 1742935 cub. in.

. 745011 grs.

. 34575 sq, ft. 108in,
. 57284 in,

. 2239 cub. ft,



19.
20.
2.
22.

1
2.
3.
4.

o

EEoomoppw

12.
13.

ANSWERS TO THE EXERCISES,

205
2856 qts. 23. 595834} 8q. yds. | 27. 1112 pts.
20721 ser. 24. 853437840 sec. 28 52248 grs.
26304 oz. 26. 3878 hrs, 29. 86136690704 sq.1n.
696984 in. 26. 1899734 far. 80. 164695 far.
ExErcISE 19.
1 mile 1 fur. 3per. 3 yds. 7in.  16. 136 c. 90 c. ft.
4 days 6 hrs. 22 min, 17. £3832 11e. 6d,
14 lbs. 1 oz, 5 drs. 7' grs. 18. 4 Ibs, 1 0z. 19 dwt.

41¢0. 2c¢. fi, 10cu. ft. 642 cu. in.

. 31 ch. 6 bush. 2 pk. 1 pt.

33 cub. yds. 23 cub. ft.
1138 F. e. 8 qrs.

. 12 wks, 5 days.
, 3tons 6 cwt. 3 qrs. 24 1bs. 1

oz, 4 drs.
1r. 3 per. 22 yds. 4 ft. 101 in.

. 48 gal. 0 qt. 1 pt.

226 sq. per. 7 yds. 5 ft. 36 in.
100 wks. 4 days 3 hrs.

19.
20.
21
22.

23.
24.
25.

. 170 tuns 19 gal. 8 gts. 26.
5 yrs. 158 days 14 hrs. 34 | 27.
min. 2 sec.

. £178642 11s. 113d. 28.

. 298 E. $7 1 dime 4 cts. 9mills. | 29.
3 a.1r. 18 per. 15 yds, 2 ft.

16 in, 30.

ExERrcise
£1290 0a. 23d. 14.
195 miles 6 fur. 16 per. 2 yds. | 15.
1ft. 6in. 16.
281 1bs. b 0z. 6 dra. 17.
212 cwt. 2 gqrs. 121bs. 15 0z. | 13,

. 160 de. 2 ft. 1in, 19.
179 bu. 1 pk. 1 gal, 20,

. 104 c. 4 c. ft. 21.
433a. 2r. 22.

. 28 yds. 2 qrs. 2 na, 2in.

. 164 1bs. 3 oz 6 dwt. 18 grs. | 23.

221 busl. 1 pk. 1 gal.
45833 F. e.
8 tous 11 cwt. 1 qr. 24 1bs.

3 miles 1 fur. 36 per, 5 yds.
11t

308° 38’ 31",

14 cub. yds. 8 ft. 781 in,
1370 1bs, 8 drs. 2 ser. 7 grs.
117 Ibs. 10 oz. 5 dwt. 6 grs.

11 cwt. 2 qrs. 16 lba. 13 oz.
10 dra.

9a.3r. 8 per. 6yds.1ft, 75in.

17 lea. 1 mile 2 fur. 7 per. 1
ft. 6 in.

9920 fa. 2 ft. 2in.

20.

£266 148, 94d.

159 qra. 2 1bs. 2 0z.

178 Eng. ells 4 qrs.

51 pks. 0 gal. 3 qts.

440 oz. 10 dwt. 14 gr8.

£478 58, 13d.

321 r. 28 per. 9 yds, 2 ft. 36 in.
2923 yras. 27 wks., 8 days,

287 1bs. 0 oz. & drs. 2 scr. 8
grs. .

281 a.1 1. 11 per, 20 yds. 1 ft.
103 in.

. 73 lea. 2 miles 7 fur. 27 per.

2 yds. 2 ft. 10 in. 5 lines.
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Exgrcise 21.
1, 98 days 4 hrs. 2 min. 13, 74 cwt. 0 qrs. 21 lbe.
2.:13 miles 0 fur. 16 per. 14, 62 bush. 3 pks. 1 gal.
8. 1qr. 15 1ba.- 11 oz, 15. 69 years 47 weeks 4 days.
4, 481 gal. 2 qts. 1 pt. 16. 59 r. 38 per. 24 yds. 2 ft.36in,
5. 378 a. 1. 30 per. 17.- £57 68. 64d.
6. £164 2s. 13d. 18. 80 oz. 18 dwt. 9 grs.
7. 78 1bs. 9 oz. T dwt. 19, £84 19s. 64d.
8. 78 yds. 3 qrs. 3 na. 20. 52 cub. yds. 12 ft. 1461 in,,
9. 175 hrs. 54 min. 65 seo, 21. 82 hhds. 0 bar, 24 gal. 2 qt.
10. 177 0. 5 c. ft. 156 cub. ft. 22, 73 drs. 1 scr. 8 grs.
11. 27 oz. 6 drs. 2 scr. 23. 6 Flem. e, 0 qrs. 1 na.
12. 4 fur. 39 per. 4 yds. 1 ft. 6 in. | 24. 47 eq. per. 16 yds. 7 ft. 36 in.:
ExERcISE 22.
1. 41days 10 hrs. 16 min. 32sec. | 13. £1150 10s. 23d.
2. 73 qrs, 14 1bs. 12 oz. 14. 783 per. 1 yd. 0 ft. 1 in,
8. 134 bush. 1 pk. 1 gal. 2 qts. | 15. 67 8q. per. 23 yds. 6 ft.
4. £2156 19s. 9d. 16. 1975 yds. 3 qrs. 0 na. 1% in;:
5. 125 gal. 0 qt. 1 pt. 17. 169 lbs. 4 oz. 7 drs. 1-s6r.’
6. 838 1bs. 1 oz. 10 dwt. 18. 58 qrs. 8 lbs. 12 0z.
7. 298 miles 0 fur. 10 per. 19. 557 miles 4 fur. 22 per.
8. 1148 years 81 days 23 hrs. 20. 705 wks. 1 day 1 hr. 68 min,
9. 608 eub. ft. 53 in, 21. 123 pks. 1 gal. 2 qts. 1 pt.
10. 1343 c. 1 c. ft. 4 cub, ft. 220 1316 cwt. 1 qr. 7 1bs.
11. 211 r. 9 per. 1yd. 6 ft, 108in, | 23. £1529 1s. 92d.
12, 233 cwt. 3 qrs. 11b. 24. 670 a. 3 r. 24 per. § yds. 6 ft.
108 in,
ExEercise 23.
1. £1199 10s. 4d. 12. 9298 cwt. 0 qr. 8 1bs.
2. 1356 1bs. 6 0z. 6 dwt. 13. 815 years 44 days 4 hours.
8. 839 day=a 17 hours 57 min. 14, 1423 cub. yds. 9 ft, 1440 iy
4./1321 Flem, ells 0 grs. 3 na. 15. 6806 bush. 2 pk.-1 qt.
5. 8557 miles 1 fur. 32 per. 16. £2780 6s. 3d.
6. 5515 gal. 0 qt. 1 pt. 17. 44942 per. 2 yds. 1 ft.
7. 3639 Lours 26 min. 24 sec. 18. 102629 hours 5 min.
8. 1820°a. 1 1. 36 per. 19. 3105a. 2r. 6 per. ] (8. 4f%.
9. 11116 oz 4 drs. 2 scr. 19 grs. 12in. '
10. £4897 1s. 44d. 20. £51629012s. 6d,
11. 16582 8q. per. 22 yds. 4 ft. 721n..




1. 8073 bush. 8 pks, 1 gal. 2 qts.-
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ExERcISE 24.

, £14519 10s. 93d.

. 2413 days 22 hours 31 min.

, 8072 yards 1ft. 5 in.

. 1253 1bs, 4 oz, 19 dwt.

6919 a. 2 r. 30 per. 25 yds. 7
ft: 7210,

. 19317 yds. 2 qrs. 1 na.

. 155274 oz. 1 sor. 12 grs.

. £79392 16s.104d.

. 4918 cwt. 1 gr. 22 Ibs.

11, 4885 miles 7 fur. 5 per. 1yd. 2

ft.

12. 3889 Eng. ells 2 na., 1in..

13. 6307 cwt. 16 lbs, 5 oz. 10
drs.

14.-20146 a. 1 r. 6 per. 16 yds.
0 ft. 45 in,

15. 6675 years 146 days 11 hours

) 69 min. 6 sec.

16. 307 c. 3 ¢. ft. 2 cub. ft.

17. 23883 bush. 2 pks. 3 qts. -

18. 65706 1bs. 2 drs. 2 sor. b gra.

19. £136344 16s. 3d.

20. 8610 1lbs. 8 oz. 8 dwt. 18
gre.

EXERCISE 25.

1, £244 118. 74d.
2. 11 owt. 2 qrs. 10 lbs. 10 oz.

3

23¢ drs.
. 24.days 16 hr. 4 min. 8% sec.

4. 76 bush. 3 pks. 1 qt. 0§ pt.
5. 696 miles 5 fur. 8 per. 2 ft. 9

BEowuao

1.

in,

, 06 sg. per. 22 yds. 7 ft. 24 In.
., 221bs. 8 0z. 7 drs. 1 ser.

.5 gals. 3 qts. 0} pt.

. £1147 18. 10,5d.

0. 79 ewt. 2 qrs. 14 1bs. 1 oz

95 drs,
£83s. 732d.

12. 4 fur. 10 per. 4 yds. 1 foot 03

14.
16.

16.

in.
. 18 hrs. 16 min. 82§ sec.
171bs, 6 0z. 1 dwt. 955 gT8.
5 sq. per. 4 yards 8 feet
35:5% in.
11b. 5 0z. 035 drs.

17. 8 yrs. 38 days 21 hrs. 2 min.
5 sec.

18. 10 oz. 1 dr. 1 scr. 859 grs.

19, 14 r. 14 per. 1 yard b6 feet
3195 in.

20. 8 wks. 4 days 21 hrs. 18 min,
4313 sec.

21. £826 18s. 5d. 33§ far.

22, 5 c. 3 c. ft. 23§ cub. ft.

23, 48° 47/ 383/,

24. 5 French ells 2 qrs. 3 na.
2rdsw i,

25. 13 miles 5 fur. 18 per. 2 yds.
2 ft. 643 in.

26. £11 17s. 534. 328 far,

27. 9 1bs. 5 0z. 16 dwt. 11383 grs.

28. 17 bush. 1 gal. 1.%% pt.

29. 4 days 12 hours 7 minutes
23393 sec.

30. 11 cwt. 2 qrs. 2 Ibs. 12 oz,
11335 drs.
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EXERCISE 26.

1. 76335484, 8. 1421138 15. 243493
2. 1143438 9. 333%3%. 16. 183%%.
3. 1208148, 10. 14523;. 17. 234
4. 153285%Y- 11. 39351 18. 41614
5. 207%251%%. 12. 46168 19. 1067334
6. 103855 13. 19172488, | 20. 87 83%%.
7. 924349 14. 154333534,

ExErcisE 27.
1. 4025% ft. { 2. 176 lbs. 9 oz. 6 dwt. 6 grs.

3. DCCXIV; MOXI; MMDCCIV : XCMDCLXXI;

">

10.
11,
12.
13.

14.
15.

. 7a.1r. 31 per. 18 yards 6 ft, | 27. 9566172,

. 3 wks. 4 days 13 hrs. 10 min.

DCCCXMMMCDLXXI ; XXXMCMXVMMCLXIX.

. £16 6s. 15,d. | 5. 160 1bs. 1 oz. 17 dwt. 12 grs.
, One trillion two billions forty-seven thousand and six ; nine

hundred quadrillions eleven trillions one huudred and ten
billions eleven millions one hundred and ten thousand and
eleven ; sixteen billions seven hundred and fourteen milliang
nine hundred and sixty-seven thousand nine hundred and
four ; seventy-one billions three hundred millions four hlm-
dred thousand and two hundr ed.

. 2 miles-2 fur. 26 per. 3 yds. | 17. One £8 5s. and each of the

2 feet. others £4 3.
.7881%9”8%25 2 cwt. 24 1685 1 18 1st $124, 2d $155, and 8d
. and 4th each $232:50,

19. A $10-197

19:%% sec. 20. 5089 yds. 3 qrs. 1 na.

$792-05. 21 8 to

. 11 cwt. . 21 1bs.
12 1bs. 2 ox. & dwt. 6 oz n;, drf; 3qre

. 62 dra.

$1411. 22. 66463 fathoms.
100015 50600 ; 33335 26500905 | 93 33003
89044 ; 450001709 ; 1094000 ; " .
1004900702, 24. 4600.
1625321, 25. 9673.
6545238, 26. $412'50 and $266-50.

36 in. 28, 11913 bush.
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£9. 6000007096405.
80, 772

31. £719%. 1d.

82, 4875 gals.

83. 217 yards 2 feet.

84. A $374.80 and B and C each
$187.40.

85, 1st receives 338 cub. ft., 2d
946 cub. ft., and 3d 1183

cub, £t

1 6.
2. 317,
8. 116.
4 11
5. 42.
6. They have none.
1. 20,

g2

0 1o e
[
8

4. 5040.
6. 720.
6. 3168.
7. 110880,

L i, 41, 3 44
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86. 69 a. 13 per. 10 yds. 108 in.
37. 3 miles 4 fur. 33 per, 5 yds.

6 in.

38. £78250 or $313000.

ExERCISE 28.

8. 117.
9. 75.
10. 1127,
11. 201.

12. They have none.

13. 23.
14, 13.

EXERCISE 29.

8. 4200.
9. 2620,
10. 1008.
11. 50400.
12. 12464,
13. 144,

14. 25200.

-

Exerorse 80.

2. 158, L4545, 4138% 18b

8. 2448, 4331, S47, 2349

4. 3§31, 1982, 13081, 4%

5. ﬂleigﬂﬁ, lﬁgﬂ'y W’ 2%%24‘

6. 13780, 48577 453073, 3RS,
14

39. 413.
40. 114 1bs, 156 dwt, ; $837600,
41, 512335 barrels.

15.
16.
17
18.
19.
20.

15.
18.
17.
18.
19.
20.

8.

17.

58.

They have none,
97,

4,

1260.
8465.
1441440,
69300,
166320,
1920,
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Exgrcise 31.

1. 148, 8. 43381,

2. 3aL, 9, 440331

8. 133, 10. 1548,

4, 348, 11. §%.

5. 8481, 12, 23011,

6. Bf8, 18. BTAL8,

4, 8438, 14. 2332,
EXERCISE 32.

1. 174, 8. 1801%34.

2. 154, 9. 2547.

8. 1282, 10. 1574%.

4, 610753%. 11. 1048133

5. 8743 12. 634

6. 28%, 13. 943%.

7. 17383 14. 9.
Exercise 88.

1. . 5. 1241,

2. Ffstr 6. 338+,

3. §33% 7. s

4. 34, 8. §%.
EXERCISE 34

1. 43, $5, 4§, and 3.

2. 353, 338, 453, 438, and %

8. ﬁaﬁ, H%» 11!0'6" 126 a.nd '2915

4' %%%7 3601 %%a %%%v 3 01 a’nd 2%%

5. 184, 183, &% Hs, 188, and 443

8. 1, B, Hn &% of. md e

15.
16.
17.
18.
19.

20.

15,
16.
117.
18.
19.
20.

10.
11.
32

ANSWERS TO THE EXERCISES.

435,
811§3%.
267043
12334
109443-
21484,
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7. 38, 48, and &5
8. 136, 333, 344, 423, 143, and 348

9. §383, 1168, and 3444.

10. 1848, $843, #535, and 3348
10, 143, 318, 183, and 338,
12. 3555, 4843, 2548, 4038, 4838, £448, and §345.

N
-

ol NS
FRes

1. 4 of a week,
2. 4§ of a qr.

8. % of Flem ell.

4. 1265 pe~

< e

. 335%%.

- vH85%5%%.
. 4

- Hi338%.

D ek

& o co

5.
6.

7
8

b
6
7

8.

1

e

Exzercise 35.

1.
8.
. 19}
. 133

ExERCISE 86.

. 21
. .
. 398

ExErcise 37,

ExERCISE 38.

6. iz
7. s+
8. E4% .
9. &%.

0. z%io-

9.
10.
11.
12.

11,
12.
13.
14.
15.

211

7.
Ex S
1110333,
63.

. &
10.
11
12.

134,
15
Pits.

. w35y ofa weeks,
10.
11.
12,

22930,

seosof a £,

P IR
LI
&
ENCTLLE
$15.



212 ANSWERS TO THE EXERCISES.

- I N R

e

Ll

ST 001

ExERCISE 89.

1 day. 8. 85 a. 2 r. 20 per.
. 1 pk. 1 gal. 9. 13 miles 2 fur,
., 1bar, 10 gals. 2 qts. §33 pt. 10. 2 ewt. 2 qrs. 16 1bs. 10 oz.
9 oz. 10§ drs.
. 6 per. 7 yds. 0 ft, 823 in. 11. 2 oz. 3 drs. 2 sor. 169§ gra,
. 2 na. 18% in. 12. 1s. 035d.
. 68, '

Exzeroise 40.

263 8. 18804 165. 1888,
13933, 9. 80491383, 16. 85033583,
k. 10. 518 17. 4378344
13444, 11. 53943 18. 81
243493. 12. 163k, 19. 5&fy
38333 13. 54333, 20. 56533

. 23319985, 14. 5044,

ExERrciSE 41.

by, 6. 886%%t. 12. 522835,
4. 7. 914%. 18. 8384%.
133 8. 195182, 14. 85841
. 14543, 9. 53%. 15. SAA0%8.,
161, 10. 23353. 16. 15837%.
11. 40:%%%.
EXERCISE 42.
A 5. 611, 9. 271218,
Ar. 6. 139 10. 19033.
25 7. 905 11. 43123,
8789, 8. 14, 12, 270434,
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18. 9553, 16. 4135284 19. 2113443,
14. 144, 17, 1%2, 20. 72%25%’»%
15. 29f. 18, 16,
&Y
# EXERCISE 48,
1. H# 6. 40, 11. 23,
2. &4 7. 2. 12. 2648
8. 834, 8. b%%. 13. 4885,
4. 123, 9. 14443, 14. 128,
5 1 10. 52%§%. 15. 277342,
, ExERrcISE 44.
1. £25s. 85d. 11. 25 yds. 2qrs. 1na 1}in.
2. 17 bush. 2 pks. 8 qts. 03 pt. | 12. 2cwt. 101bs. 14 0z, 11 drs,
8. b Ibs. 14 oz. 43 drs. 13. 33 bush. 3 pks. 2qts. 1} pts.

4. 1r. 81per. 12yds. 8ft. 975 in.
6. 3 cwt. 24 Ibs, 9 oz, 22 drs.
6. 2 a. 23 per. 25 yds. 831} in.
7. £313s. 1044d. 31 far,
8. 477 miles 7 fur. 30 per. 4 yds.
1034 in.

9. 191bs. 7 oz, 15 drs.

10. 261bs. 9 oz. 6 drs. 6§ grs.

14,

16.
16.

17.
18,

b wks. 5days 20 hours 9 min,
1242 sec.

11b. 9 oz. 18 dwt. 22 grains.

8a. 2r. 5 per. 11 yds. 8 ft,
63 in,

£12 68. 24d.

2 cwt. 2 qrs. 6 1bs, 15 oz.
6528 drs.

EXERCISE 45.

1. Twenty-seven hundredths ; forty-three thousandths; seven
thousandths ; six ‘thousand nine hundred and fourteen
tenths of thousandths; eight thousand one hundred and
ninety-six millionths ; seventy-one thousand four hundred
and twenty-threc hundredths of millionths.

2. Bix and seven tentbs ; ninety-three, and forty-two hundredths ;
one hundred and forty-seven, and one thousand three hun-
dred and ninety-four tenths of thousandths; two hundred
and seventeen, and nine tenths of millionths.
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3. Beventy-one and eighty-nine hundredths of thousandths ; one
hundred and sixty-seven, and one hundred and ninety-fhree
thousandths ; ninety-one, and eight thousand six hundred
and seventy-four tenths of millionths,

4, Five millions six hundred and seventy-four thousand three huns
dred and seventy-eight, and nine hundred and fourteen thou-
sand seven hundred and eighty-six billionths ; seventy-one
millions three hundred thousand four hundred, and eix
hundred thousand four hundred and seven trillionths.

EXERCISE 46.

1. *09; 0076 ; -000447. 6. 496719°0011004.
2. *00000700016. %. 7681006+000014700930.
3. 0000005029011, 8. 171717,
4. 0087403 9. 749-2000049.
5. 709, 10. 72-970704.
EXERCISE 47.
1. 1742-4186. 5. 1027-3333. 9. 43-94457.
2. 1274-05148. 6. 114789156, 10. 88:85938.
8. 10185°628493. 7. 161-0993. 11, 161-093086.
4. 916-01238, 8. 2011'84264. 12. 535°6531.
EXERCISE 48.
1. 705'753. 5. 9460:07567164. 9. 677-686149.
2. 9214, 6. 107-9055876. 10. 1058113058,
3. 4473496, 7. 44982, 11. -00727628.
4. 07462746, 8. -001648098. 12. ‘0003444.
ExERCISE 49,
1. 72922, 5. 3114, 9. 137-285,
2. 11684. 6. 1:003. 10. 6341,
8. 4186506 7. 80-284. 11. -898.
4. 12742-178. 8. 100077-5109, 12. 2:324.
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ExERcisE 50.

L 286745 4. 6. -063 ; “1560802139087435.

2. '54;18; 1. 7. 544809228039 + ;

e 315862068965 +.

8. -023076 ; ‘18 95, R

4. oo0s ; -SToRMTOMI00NRRE ; | T oons s 61O

¢ ! 6315 | 9. 8600372449908+ ;

. 346938775510+ 170280154849 +
8. ‘BATI004%3 ; 10. 12°52041176470585€3 ;
-4419551934826883 + 1249999886093 +

ExERCISE B1.

L ¥ %% 7. §843; Sy

2. 355 348 - 8. 18185 %

8. A% e 9. 8 Al

4. 7fy; 188 10. &85 15 55

5. #55%; 3% #53. 11. 2748 17484

6. s 858 12. 46Ty 5 1674
ExgrcoIisE 62

1. 153 4. 53R3%. 7. 13945

2. 9443, 5. 158%5. 8. 4bAiids.

8. 8138%. 6. i 9. FAs.

10. {édfdy

ExERCISE 53.

1. ‘32738005, 5. *25351239. 9. ‘0379585,

2, 8015625, 6. '56018. 10. +2137993.

3. *16449218. 7. 8479166. 11. '8826025.

4. *31918771. 8. -12687. 12. 2:7001379.



216 ANSBWERS TO THE EXERCISES.

ExERCISE 54.
1. 2s. 114, 9136 far. 9. 3r.13 per. 13 yds. § ft. 784 in.
2. 5 days 3 min. 28'224 sec. 10. £9 18s. 33d. ‘44 far.
8. 21bs. 1 0z. 6 drs. 672 grs, . | 11. £2113s. 103d. ‘828 far.
4. 4 fur, 36 per. 3 yds. 6-048 in. | 12. 9 years 53 days 13 hrs. 58
min. 19-92 sec.

6. 3. 26 per. 17 yds. 5 ft.

124-31808 in. 13. $0-343101.
6. 2 F. e. 3 na. 114318 in, 14. 17 8q. yds. 6 ft. 129-492 in,
7. 9 hours 15 min. 52} sec. 15. 2 tons 1T cwt. 1 qr. 2:38075-
8. 4 hhds. 1 bar. 13 gals. 2 qts. Ibs.

1-7208 pts. 16. £47 158. 43d. 049 far.

1.

12.

13.
14,
15.
16.
17.

18.
19.

»

EXERCISE 55.

. $2377883'3333 + 5. £1628 4s. 14d. 8. $168720.
13860. 6. 17103,5%5. 9. $117099.
$78+6425. 7. A $2999'45% and
110, $113-645.
15 115 HY B and O oact | HIOOH
395,338 $2249-624.
DCCIV ; MCXI; MXDCCCLXXVI; XXMMMCDLXXI;
MXCXLMMCCCLXXI.
700000004020°0000006200019.
22816. 20. 4 yds. 2ft.2:566in.  27. 65902,
12:5. 21. Greatest & and |28. 39 Ibs. 6 0z. 158
0902177+ least % drs.
- 22. 27% yds. 29. 118-5904002,
23. $252:053. 30. 3.
%’ k%3] ng_fl') 37
27315 2. 602790 d?lz.;107 31. $7°688151.
14791572 in. $119and $107. | 59 g
25. 110880.
6fur. 28 per. 4 yds.
1 ft, -024 in. 26. 11708%.

EXERCISE 56.

. 1%, 63, 18, 24, 144, 5. 3. 35, 642, 9, 96, 703, 56
. 6, 13, 3%, 4, 644, 213 438, -‘;’53' 56, 15857, 20181,
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B. Greatest 4779, leact 16 - 83,
6cGreatest 11 : 8, least 164 : 55.

10. 12 ' 1.

7. Greatest 176 : 16°4,ieast 8 : -89, | 11. 12 : 5.
12. 2048 : 7245,

811:16.

1. 120.
2. 3%
s 4%
4. 1518
5. 161.
6. 8.

7. 123,

1. 40a.2r.

2. $6°60.

8, 116 men.

4. 1663 days,
5. $4'0514.

6, $8036-25.

7. $312'5518,

8. $125-11975.
9. $16787-40.
10. $1264'3717.
k1. £370s. 854,
1& 104 mouths.
13. £20112s, 933d.
W. $219-77

1. 9,4 acres.
8. $712-72+%.

8.

EXERCISE b7.

70.

9. 42

10.
11,
12.
13.
14.

15.
16,
17,
18.
19.
20.
. $413-2421,
22.
23.
. 108 ft. 7 in.
25.
26,
2n.
28.

8.

38

9900,
$143-50.
£217 25, T3d.
$445-80.

ExEercIise 88.

$2:3625.

$311-48.

$0-7379.

£1584 1s. 103334,
$165:0375.

2545,

$4-4789.
93 weeks.

1005 miles 6 fur,
583} yds

533,

$60-46.

EXERCISE 59.

64,5 reams.

4. 2313 days.

9. 27 -187,

16.
16.
17.
18.
19,
20.

29,
30.

81
32,
33
34,
36.
36.

37.
38.
39.

40.

5.
6.

217

303 days.
241} weeks.
£10 17s. 2§3d.
$35°527.
$20-3903.
$186-30,

184 a.01. 2634 p.
£5 138, Td.

2a. Or. 81323% per.
$2-648.

. $8:2776,

1% bs,

9 days,
$104-5627
$811-652.
£1717s. 64554,
$1-8214,

4033.

2045 days.
$38:65138.
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. 2528 ft,

8.
9.
10.
11
12.

[
(=4

@@‘l@@hb’pl—l

LR R R

7 men.

36 days.
169,% cords.
12 days.
132 days.

. $629°75.

$2830°83.

. $696211-61.

. £599 198,

. £2906 14s. 514,
. £00134 1s. 103d.
. $199175°923.

. $26418-40.,.

. $15871-024.

. £487 168, 43d.

. 095 045,
. 037 ; 2025,

“062; 082

. 11151447,

. *0975 ; *6316.
. 08 ; 005,

. 00375 ; 02625,

. $1644-516.

2. $1079-75.

. $5°5875.

13. 136 men,

14. 110§53892.

15. 62774 bushels.
16. 713841 acres.
17. $235°07°8;.

18. 192374 1bs.

EXERCISE 60.
11. £56622 7s. 35d.
12. £14693 168, 935%
13. $56435-16%.

14. $21064°587%;.

15, $42:9035,

16. $4280-3333.

17. $167775.%.

18. £46 15s. 10323d.
19. $219:3143.

20. £15408s. 82.d.

ExXERCISE 61,
8. 002 ; ‘09875,

. 9. “162; -0098.
10. 1472 2612,

1L 7; 6L

12. 147, 53, .
13. 871 ; 220,

14. 111 ; 1107,

EXERCISE 62.

4. $624'72.

5. 17a.1r. 22 per. 11
yds. 7 ft. 2544 in.

ANSWERS TO THE EXERCISES.

19. 10000 Ibs.

20. 9333 oz.

21. 1622182242 yds.
22. 182415 acres.
23. $5456-25.

24. 1953 bushels,

21. £24338 4. 93,
22. £107714s, 6d,
23, $30507-40,

24, £191 14s. 7d.
25. $9353-03858.

26. $70-9122.

27. $75541.8.

28, £274 10s. 7834,
20. $20954-124%,.
30, £1740 6s. 3}83d.

15. 108; -7
16. 674 ; 8.
17. 12512,
18. '95; 1217,
19. 3; 134,
20. 2 ; 278,

6. 1 gal. 2 qts. 13%
pts.

7. 31be. 1 0z, 2 dwt.
22333 grs.
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8. 84 wka, 1 day 27
min,

9. £512. 5ad.
10. $854-746.
11. $35°6807.
12. $357°6995.

1, $3'591.

2. $71-062,

3. $162.

4. $288°52395,
b. $33-944.

6. $587-05¢.

1. §21-71015.
2. §179°684.
8. $284-80.

8. 9927

1. $676-3326.
2. $8576°78,
8. $1219-21875.
4. $1956-845562.

1. $10714,
2. $1057-707.
3. $182:656,
4. $124:432,
5. $10°1235.
8. $77°44273.

13. $1114'35;$1262+93;
$%g4'41; $668-61,

3

14, 45'4a.wheat; 4086
a, grass ; 38:59 a,
peas ; 4313 a,

EXERCISE 68.
7. $11-95.
8. $344-4444.
9. $65°6768.
10. $104-165625,
11, $1311313.
12. $374°10,
EXERCISE 64.
5. $7°653.
6. $140-59¢.
7. $65:7124.
8. $714"74

ExERcCISE 65.
5. $5693-60.
6. $1882:3529.
7. $5511'81102.
8. $5648°80.

EXERCISE 66.
7. $418:863.
8. $4617-2913.
9. $4162-744.
10, $202-4128.
11. $6669-4376.
12, $5633°50.

219

oats ; 1816 a,
root crops; 40'86
@. fallow.

263,8%; Kkilled or
wounded ; 80,28
taken prieoners,

16.

13. $328703.
. $546,

15. $136:17.
16, $4807683,
17. $186:25.
18, $38-474.

9. $186-78%.
10. $163-094375.

9. $683-4375.
10. $9797-3568..

13, $120°773%4.
14. $51888955.

15. $11-44671858.
16. $159-7214818%
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ExERCISE 67,

1. $:04;$°035; $:055. | 5. $0-665. 9. $0-1955,
2. $0°165. 6. $0°65. 10. $0-2766,
3. $0°98, 7. $0°265. 11. $0°10016.
4. $0-355. 8. $0-377. 12. $0-15783.

EXERCISE 68,

1. $885:36. 7. $10-7916. 13, $38-1616.
2. $81:066. 8. $21-585804. 14. $6:350263.
8. $886908. 9. $115°85069%. 15. $12-03615.
4. $41-60495¢. 10. $202:735454. 16. $1356:7605.
5. $12-962053. 11. $514-31488}.
6. $201°9515, 12. $579-018163.

EXERCISE 69.
1. $225-043, 6. $111-0229, 9. Am’t = $871-0362
2. $209°9815. 7. Am't = $621-1484, Inter. = $1561362,
3. $304-403. Inter. = $121-1484. |10, Am’'t = $906-7706
4. $101-9151. '8, Am’t = $477-0074. Inter, =$1318 1708
6. $36'8807. Inter. = $77-0074.

ExXERCISE 70.
1. $12-7278, 5. $29-40. 9. $90-858]
2. $1-3301. 6. $15:3095. 10. $8:1879.
3. $7-2816. 7. $70°1926. 11. $9-5416.
1. $65°4188, 8. $75-8843. 12. $77:4363.

ExzrcisE 71,
1. 36125, 3. $1349%, 5. $11°5650,
2, $11-20. 4. $7°625175. 6. $0°605§.
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ExERCISE 72.
1. A’sgain =$656'713. 6. A’s share==$1689-8823,
Bs * = 1020. B's ¢ = 15101183,
Cs % = 2428, .
7. As ¢ = “08.Z28:.
2. B'aloss —=$542:82. B’s « _’18379 :’
C's “ = 36188, ® = DI,
i T Cs « = 458883518,
8. Firat =3$75°84}13.
Al —
Second = 610, 8, A'sloss =$5325.
] [ —
Third = 16915, Bs ¢ =21,
i} t -—
4. A’s share—$1498-60. Cs = 8196.
B's * = 2622'55. 9. 31011628y ;  $1618'438% 5
Os « = 337185, and $2512°0434. ,
5. $1381'573] ; $1973'68:5; 10. A should have $535'8'17“-‘1,,‘° ;
$4144-7333. e and B §2131'82,828,.
ExERrcIsE 78.
1. A’s share—$2031'022¢3. B’s share=—$342'4653.
Bes % = 2568907343 C's * = 5136983
2. A’s share—$633'96}3. D's ¢ = 89041,%.
U ps « = 8966028. 6. A's share—$198'50§9.
Cs ¢ = 869'433}. B's ¢ = 3899238,
8. A’s share=$772"72,%. Cs “ = 3615655
Bs & = 1227-274%. 7. A's share=$2222-223.
4. A’s ghare=$44-383%. Bs ¢ = mTMTT3.
B'a ¢ = 41'094§. 8. A's share=$7205"713.
Cs © = 34527 Bs ¢ = 217756%.
5. A's share=$763-42}4. Cs ¢ = 816"71333.
ExERcISE 74.
1. $15:673. 4. $628-10. 7. $282:87.
2. $11-67. 5. $88:05. 8. $37°36¢.

8. $27-30.

6. $28'674.
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ExERCISE 75.
1. $322:30. 4. $555°04,
2. $1041-30. I 5. $2413'5975.
3. $712908. 6. $121856,
ExERcISE 76.
1

P

®

SO o R WD

Lol o L

. 93 per cent, 3. 23y§i3 per cent.
2. 12,%%3%% per cent. l

4. 5425 per cent.

ExERCISE 77.

$1-4408. 4. 103§ cts, per lb.
$251-1627. 5. $663636,
$5-6179, 6. $7-39805.
ExErcise 78
. 66 cents. 4. §361%,.
. 364 Ibs. 5. $6715%.
575 yards. 6. $0°072225.

ExERcISE 79.

. £178 148. T§d. 8, $358-873.
. £365 19s. 23d. 9. £204 7s. 63d.
. £183 7s. 23d. 10. £184 5s. 94.
. £17 11s. 48d. 11. £209 11s. 113d.
. $1175°463. 12. £18 8s. 9d.
. $785'50%. 13. $144-77804.
. $1059-09376.
ExEgrcisg 80.
7 times. 5. 4 times,
2 113 6. 26? [13
165 « 7.18} ¢
3 « 8. 68 «

ANSWERS TO THE EXERCIBES.

7. $5640'264.
8. $4668-6636.

5. 94317 per cent,
6. 1539 per cent.

7. $133-0275.
8. $9-1603 per 1000,

7. $3+00.
8. 202304 quarta,

14, $1434-84298
$2004°37255,
16. $4105-07115,
17. $785°577L.
8. £605 13s. bd.
. £516 8. d,

20, $2292°2809.

©

13 times.
10, 58,
11. 79},
12. 210.
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18, )5,

14 30§ lbs.
15 $69.

16 33.

17. 73 days.
18. 3,35 days.
19. 70 days.

1. 289,
2. 12167.
8. 71841,
4,7531441,
§. 1296,
6. 3125.
} 4096,

558

[ ]
-~

&
©

Il ol o
L858

w ¢
<B

5883

S oo

S

20. $105. 462 m., or 53}}
21. $7500. miles from where
22. $1-315;. they started.
23, $3-923¢. 217. 200 miles,
24, 84, 28. 100:%.
25. 25§ feet. 29. 88.
26. In 164% hoursand ! 30. 640.
—_—

ExERCISE 81.

8. 2187. 14, 22
9. 256. 156. 15600625.
10. 19683. 16. 23396569,
11, 343, 17. 7638,

12. 14641. 18, 24389.
13. 531441. 19. 5038%.
20. 59049.

ExERCISE 82,

8. 629, 14. 20-7304.

9. 275, 15. £, 8, 33, 5.
10. 106-759. 16. *7977, 1276,
11, 313-2486. 17. 20-698.

12. 2590°929. 18. 25-095.
13. 958:523. 19. 1062-024.
20. 462-383.
ExXERCISE 83,

8. 364. 14. 971, *965.

9. 626. 16. 1, *464, 4807,
10. 8-82. 16. '15°36.

11. 99°7. 17. 9-346.
12, 971, 18. 97:1568.
18 4 fn bt 19. 20002,

20. 8:0276.
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17.
18.

$10507°113%.
$39-1412;
$37-19807.

304¢ days.
12:2177.

1 wk. 6 days 19
hours 41 min,

19.
20.
21

32y% 8ec.
$7910°983.
109-708.

22.
23.

31. 3},14, and {—; per
cent.

32. 79200.

. 18480.
. $251-7144.
5b. 4959 centas.
. $53'125.
67. A’s share,
=$70°751234.
B's ¢ =$46'57.583.
Qg ¢ :382'67—;‘—;{-{.
58. 613 cents,
59. A and B have
each $137¢, C has
$275, and D $5650.

60. 975 hours per

224
ExERCISE 84.
1. $275673%. 10. 44-169.
2. 122. 11. $714883.
3. $1177-274. 12. 17223 1bs. 11 oz.
4. 29-91, 2 dwt. 214 grs.
5. 8s%5. 1B 448 8828
6. $1004°0968. 14. 5 fur. 28 per. 3
7. 5 18 O 3353 yds. 2 ft. 233 in.
8. $512. 15. 33597'4749.
9. § times 8. 16. $3471-38,87.
24, XXVI1; CCCXCIII; MVDCC; LXXVMMMCMIV ;
MXCXXXVMDCCXVIIL
26. 2178 : 85. 29. $3843'64226;
26. They have none. £613 58, 04d.
27, 4618 hours. 30. A't =$954:01488.
28. 11024 rods. Int.=$154'01488,
33. 901040000007008+00000009030017.
84. A’s share, 41. 78-07b.
—$844'175%. | 42. 8928 a. 3 r. 15 per.
B's do.=$719-113}. 2 yds, 2 ft. 36 in.
C’s do.=$906-7033. | 48. 10039} inches.
3b. 4332 per cent, l 44. 6393213,
86. 1 a.1r. 33 per.9 45. $1144-213.
yds. 3 ft. 86 in. 46, $2604.
87. £890 65. 93d.; 47. 1092413} paces,
$78-521. 48, $6801-7213,
38. 2 bu. 2 pks. 1 gt. | 49. $3922203.
1pt. 60. 94 days,
39. 19-26. 4 b1, 8384,
40, 311} minutes, \ 62. 672782,

THE END,

ay.
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JIMBAG & HOM

LOVEL™ '3 SVRIES OF SCHOOL'BOO}

T AVING ~ ‘ali the necessity aXisting for a SERIES
11 EDUCL L, wNAL WCGRKS, prepared and expressly adaj
for our CO! . 2 SCHOOLS, the Publisher was induce
attuinpt the ¢ prir  Dthis want, His efforts thus far haye |
crowned w'il. success; his Books having been most gens
weleomed i. the Schoals, and most favourai ly noticad by,
Press, ot By 'ml North America,
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