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PREFACE,

The importance of Arithmetic as a branch of in-
struction 18 universally admitted ; but, until a com-
paratively recent period, the results of teaching it
were very unsatisfactory, and not at all commensu-
rate with the time usually devoted to it in our schools.
This was not owing to any inherent difficulty in the
subject itself, but to the method of teaching it. The
rule was stated first, an example illustrating the rule
followed, and the reason of it came last. Now
exactly the reverse of this is adopted by all good
teachers. The examples and illustrations precede and
lead up to the enunciafion of the rule, whenevera rule
is considered necessary. But while the method of
teaching Avithmetic has undergone a complete change
no corresponding change has taken place in our ele-
mentary text-hooks. To remedy this duicet the fol-
lowing pages have been written.

We would call attention to the general features of
the work :

1. Tue UNiTArY SystEM.—In all our best schools
this system has already superseded the cumbrous and
illogical methods of our ordinary text-books. Its
advantages arve so great that it must soon become
universal. It has been defined as a methed of solving
arithmetical problems independently of rules by reason-
ing out cach step of the solution from some previous
one, until by a series of deductions, the result sought
is obtained. This system trains the pupils to habits
of neatness, exactness, and to logical habits of
thought ; but its chief advantage is its extreme sim-
plicity, dispensing with set rules, and enabling the
pupil to solve problems in Simple and Compound
Proportion, Simple and Compound Interest, Percent-
ages, Profit and Loss, Partnership, &c., by -one uni-
“orm, elegant, and simple process,
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2. ArrcaveeneNT.—The different subjects have been
arranyed with reference to cheir importance and their
<implicity ; the less difficult and more practical first,
1 the more intricate and less important afterwards.
‘hus, problems in Canadian Money, Bills, &¢., have
wen introduced immediately after Division, as
wing of greater importance than any other subject,
within the range of the pupils’ ability, at that stage of
their progress.

3. OraL Exercises.—Each subject has been elueid-
ated by Oral Exercises leading up to written work.
This arrangement will assist the pupil in arriving at
the reasons for the methods employed, and, to a cer-
tain extent, make him the author of his own defini-
tions and rules.

4. Ruris.—The rule is given as a convenient sum-
mary of the methods employed in the solutions of the
examples which precede it. The aim has been to
lead the pupil to derive his own methods of operation.

5. Exercises.—Special care has been taken in
framing and sclecting the exercises for the different
sections in order to obtain such as will not only
evolve thought on the pars of the pupil, but more
especially prepare him for the business relations of
life.

Toronto, May, 1878.

In the present revised Eilition a few alterations and
adlitions have been made, due mainly to suggestions
from eminent teachers. ‘The Sections on Multiplica-
tion and Division of Fractions have been rewritten
and it is hoped simpliied. At the end of the chapter
on Vulgar Fractions a page has been added illustrat-
ing the usual mode of eliminating $he signs +, —, x y
+,and “of.”  Such minor changes in the wording of
definitions, examples, &c., have been made as a care-
ful revision suggested.

Toronto, April, 1830,
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ELEMENTARY ARITHMETIC

ON THE

UNITARY SYSTEM.

CHAPTER L

Section I.—Deflnitions; Notation and Nu-
meration.

1. Arithmetic is the science of numbers and the
art of computing by them.

2, A Unit is & single thing regarded as a whole ;
as one, one boy, one dollar, one cent.

3. A Number is a unit or a collection of units;
one dollar is a wnit; jfive dollars is a collection of
units.

4. Incommon arithmetic, all numbers are expressed
by means of the significant figures,

1 2 3 4 56 7 8 ]
called one, two, three, four, five, six, seven, cight, niue,
and the figure 0, which is called a cipher or naught,
aunl which “has no'value in itself.

5. Numbers are considered as being either Ab-
stract or Concrete.

A Concrete Number is one applied to a par-
ticular unit ; as 5 men, 6 horses, 9 dollars.

An Abstra,ct Nuiaber is one not applied toany
particular umt ; as 3, 6, &

6. Similar '\ umbers are such as have the same
unit : as 6 boys, 8 boys, 10 boys.
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Exercise i.
1. How many units in 57 In5 books? In 9 pencils?
2. What is the unit of 52 Of 5 books? Of 3 balls !
3, State which are abstract and which concrete of the
following numbers :
6, 7, 8 bon's, 9 men, 3, 4, 5 apples, 2, 1 cent.
4. What is the unit of 8 miles? Y miles? 7? 6 cents?
5. Which are the similar numbers in the following :—
3 apnles, 7 ayples, 4 bays, 7, 6 apples, 9 boys, 2 cents, 4
girls, 5 cents, 9, 8, 5 girls?
NOTATION AND NUMERATION.
The Arabic System.

7. Notation is the art of writing in figures any
number expressed in words.

8. Numeration is the art of reading in words
any number expressed in figures.

9. All Nambers can be expressed in figures by
means of the nine siynificant figures and naught, as
follows :

1. All whole numbers under ten are ex-
pressad by means of the nine signifi--
cant figures.

2. The valus of any fizure is increased
ten-fold by writing a fizure on the
right of'it.

It follows that

L. Ten may be expressed by writing 1 and 0 on
its right, thus, 10; for the value of the 1 is in-
creased ten-fold by the naught which followsit.

Similarly,

Twenty, Thirty, Forty, Fifty, Six:y, Seventy, E ghty,
“inety, may be expressed thus:

20, 30, 40, 50, 60, 7u, 80, 90, respectively.

2. Numboars bstwsen ten and twenty, be-
tweaa twenty and th rty, &c., may be
expressed by an application of the preceding
statements, thus:
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Ex. Express ir. jigures the number seventy-eight.

We have first to express the number seventy and as
seventy is ten times seven, we write down 7 and then make
it seventy by writing some other figure after it.  Now, we
might use a cipher for this purpose, but since we have to
express eiyht b sides secenty, we write an 8 after the 7, and
t.en read the figures 78 as sceenty-ciyht.

Exarcise ii.

Write in figures :

1. Seven ; nine; four; twn,

2. Thivty-six ; el";hty-fuur:. twenty ; sixty-nine.

3. Furty-four ; seventy , ninety six ; sixteen.

4. Fourteen: twelve ; thirty-nine ; fifty-six.

6. Write as one number

four tens aud eight units; nime tens and seven
units ; three tens and s1x units ; six tens

6. Write in words the numbers expressed by the
following figures :

G. 7, 11, 15, 19, 50 84, 96, 98.
7. 71, 12, 28, €l, 44, 17, 2% 84,
8. 20, 37, 48, TG, 99, G, 50, 8.
9. 14, 35, 89, 78, b4, 4u, 50, I3.
10. 90, 80, 39, 28, 11, 19, 27, 3L

10. A Hundred may be expressed by writing ten,
10, aud then placing a O after it thus, 100 ; for the
vuue of the number 10 is increased ten-fold by writ-
ing a figure after it.

Similarly,

Numbers between one hundred and two
hundred, besween two hundred and three
huandred, &c., may be expressed by an ap-
plication nf the statements in Art. 9 thus:

Bx. Lot it be required to write Eiyht Hundred and
Seventy-etyht.
Since Eight Hundrcd may be expressed by 800, and
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Se renty-eight by 78, we are able to express Eight
Hi-adred and Seveuty Eight by 878, i.e., by substi-
tutiag the figures 7, 8, in place of the two ciphers in 800.

Exercise iii.

Write in figures the following numbers :

1. One hundred and forty-nine; three hundred and
eight'i‘ nine hundred and seventy-four.

2. Two hundred ; four hundred and twenty ; six hun-
dred and ninety-four.

8. Five hundred and sixty; nine hundred and eight;
four hundred and forty-four.

4. 7 hundreds, 3 tens and 5 units ; 9 hundreds and 6
tens ; 4 hundreds and 6 units.

5. 3 hundreds and nine units; 8 tens, 6 hundreds and
7 units ; 2 units, 7 tens and 5 hundreds.

Write in words the numbers expressed by the fol-
lowing figures :

6. 237, 371, 185, 199, 363
7. 570, 472, 807, 909, 990.
8. 363, 584, 760, 321,  999.
9. 304, 786, 475, 782,  700.
10. 506, 300, 407, 740, 397

11. Numbers which consist of more than three
figures are divided into periods, or groups of three
figures, counting always from the »ight hand side.

12. The nawmes of the periods commencing at the
right are Unus, Thousands, Millions, Billions, Tril-
{ions, &e.

13. The places in any period have the same name
as in the wnits period, and each place must be filled
with a cipher, if not occupied by a signiticant figure.

Bx. 1. Write in figures seventy-eight thousand and
stty-four.
Thousands | Units.
78 064
Ex. 2. Write in figures twenty millions, siz hun
red thvusand and seven.

Millions | Thousands | Units,
20 600 007
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Exercise iv.
Express in figures the following numbers:

1. Six thousand and six; four thousand three hundred;
nine thousand and eighty.

2. Three thousand seven hundred ; seven thousand nine
hundred and six; three thousand and eighty-four.

3. Sixty-four thousand and nine; eight hundred and
seven thousand and sixty-eight; seven hundred thousand,
three hundred and sixteen.

4 Four millions, thirty thousand and nineiy-seven ;
eizht hundred and nine millions, seven thousand and

hu‘ty mne ; ve hundred and eighty-six millions and
seven.

6. Eight billions; sixty-four billions, seven millions and
twenty-four ; four billions, four millions and four,

6. Four hundred and eight millions, three thousand and
nine ; seventy-four billions, seventy-fonr thousand and
four; five hundred billions and five hundred.

7. Eighty billions and seventy millions ; eight hundred
millions and eight; three hundred billions, three hundreo
thousand and nmety

8. Fifty-aeven billions, seven hundred millions and
eighty : eleven millious and eleven; nineteen billions and
fourteen thousand.

9. Seven trillions and seventy; four hundred millions
and one ; six hundred trillions six hundred billions and
six hundred.

10. Ninety-nine trillions and eight ; seven hundred bil-
lions, seventy millions and seven thousand ; sixteen tril
lions, sixseen billions and sixteen.

Write in words the numnbers expressed by the fol-
lowing figures :

11. 7077,83079,56950,473628.

12. 56418,781006,400507, 360004

13. 300071,901007,720007,182010.

14. - 3140006,50000600,3600010070.

16. 51636207640,70000000100,920070070070,

THE ROMAN NOTATION.

14, The system of Notation deseribed above is the
one in general use at the present time, and is called
the “AraBic Norarion” because it was introduced
into Europe by the Arabs, who had sotained it from
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the Tlindoos Another taethod was in use amnng
the Romans but is now only employed o dennte the
chapters and sections of hools, ete.  The following is
a brief description of this notation :

Ist. {nstead of figures being used to express num-
bers the foilowing fetters are employed, viz. :

I, V. X, G C, D, M, of which the simple
values are respectively ¢

I, 5, 10, 50, 100, 500, 1000.

nd. [F two characters of the same vdue are placed
side by side, or if @ character is fullowed by one of
less value than itself, the number denoted by the ex-
pression is the sum of their simple values, thus, XX
represents 20 ; X1 denotes 11.

3rd. If a character is followed by one of g-eater
zalue han itse’f, the number denoted by the expres-
sion is the difierence of their simple values, thus, 1X
represents 9 ; XL represents 40.

To write any wumber in Roman Numerals. Re-
solve she number intl its different parts
and always write down one part beore
proceeding to another, beginziny ab tHe
left hand sice.

Bx, Express i®77 in Roman numerals,

1877 =1000, 800, 70 and 7.
10006=M
800=DCCC

70=LXX

T=VII
Hence 1877=MDCCCLXXVIL

Exercise v.
Write in Roman numerals—
1, 19, 24, 49, 84, 99,
2, 187, 108, 781, 962, 999,
8. 1301, 1890, 1684, 1815, 1878.
Write in fizures—
4. XLIV, LXIX, XCIV, LXXI.
6. XCIX, CXXIX, CLXXVIL
¢ DLV, MDCLV, MDCCCXIX, MXQ
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Review Exerciso.

1. Drfine unit and number, and distingnish between
abstract and concrete numbers.  Give examnples.

2. Whence was the ordinary svstem of notation de-
rived?  What methods did the Romans adopt to repre-
sent numbers ¢

3. Express in figures the first hundred numbers with
their respective names.

4. Write the smallest and largest number possible with
the following five characters. G, 1, 2, 3, 4, and express
them in words.

5. Write the different ways in which each of the nine
digits can be made up of two less numnbers.

G. The number 27 is comvosed of 16 and 11 Write
all the vther two numbers which can make up the nuuber
27.

7. How many tens, how many hundreds, how many
thousands, and how many ten thousands are there in a
million of units !

Section II.—Addition.

James had 3 marhles and John gave him 2 more;
how many has James now 4

2. How many are 5 apples and 4 apples?

3. TTow many are 2 books and 3 books and 4
books ¥

4. John has 8 cents, his father aives him 5 cents
moré ; how much money has he now ?

5. How many are 2 bLalls and 7 balls and 5 balls?

6. Mary is 5 years old ; how old will she be seven
years hence ?

7. James bought 2 hooks ; for one he eave 9 cents
and for the other 8 cents; how much did he give for
both books ?

8. Jane spent 5 cents on candy. 9 cents on a slate,
and then had 6 cents left ; how much had she at #- =
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Oral Exercises.

1. How many ars £ and 97 15 and 91
. How many are 6amd 77 16and 7?7 46and 71
How many are 4 and 8? 24 and 81 84 and 81
. Ccunt by 2’s as far as 30.
. Count by 4's from 3 to 51.
. Count by 6's from 4 to 76
. Count by 7's from 4 to 95,
. How many are 17and 7? 27and 7?7 57 and 7?
. How many are 2 and 3 and 4 and 5 and 6 and 7 and
gand 97

10. How many are 6 and 8 and 9 and 4 and 6 and 7
and 8?

11. A farmer sold some oats for 7 dollars, and a ton of
%a.yhf?or 9 dollars; how many dollars did he receive for

ot

12. Paid 8 cents for raisins, and 9 cents for cloves ; how
many cents did both cost ?

18. There are 9 boys in one class, and 7 in another;
how many in both classes ?

14. If you work 8 examples in arithmetic to-day, and 7
to-morrow, how many will you work in both days?

15. There are 9 birds on one tree, and 10 on another ;
how many birds on both trees?

16. A lady sold 10 pounds of butter at one time, 12
pounds at another, and 8 pounds at another ; how many
pounds did she sell in all?

15. Combining two or more numbers of the same
kind, so as to make one number, is called Addition.

16. The number found by adding two or more
numbers together is called the Sum.

17. The numbers which are added together are
called Addends.

18. The sign of Addition, +, is called Plus, and
when placed between two numbers shows that they
are to be added.

NoTtr.—The following is a convenient mode of giving a class

actice 1n addition: Write the nine digits on the Black Board.

oint to a _ .igit. then tc anotler, etc., the pupils adding the
digits as they are pointed to. When the sun is sufficiently large
let the pupils write it on their slates. In this way ene sum on
the Board will serve for many examples.

DETD O OO
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1D. The simn, =, is cullul the Simm of Epeml’ity,
amd when pliwced between two numhers shows that
they are equal.  Thus, 2 + 3 = 5, and is read, 2 plus
3 equals 5.

20. Princinle. — Only similar numbers can be
adlded.  Thus, 4 cents anl 7 cents car be added to-
gathor, but not 4 ceuts and 7 marbles.

21. Aildition may be divided into two cases :

+. ddlition of numbers in which thz sum of any
eolwmn is less thm ten.

2. Addition of wnumhers in which the sum of any
column exceeds nine unuts of that colwmn.

Case I

22. Ty add any colam of Fizurss whdid
sun do23ndj exc2ad nine.
Ex. I. How many are 21 cents, 15 cents, and 12
cents 1
21 cents.
15 (13
12«

48 cents.

Write the numbers a3 above, placing nunits under units,
and gens under tews, and begin at the rizht to ad.l. Thus,
Zanld are 7, and  are 8, which we write in the place of
units; adding the tens we have 1 and 1 are 2, and 2 are
4, which we.write in the tens’ place. Hence the entire
sum is 48 cents. \

After a little practice the pupil should proceel as fol-
lows: 2, 7, 8; set the 8 in the units’ columa. Next, 1,
2, 4; set the 4 in the tens’ colunn.,

Exercise vi.

(n (2) 3
16 horses. 18 boys. 12 girls,
2p « 20 g «

10« 6O < 13 «
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(1) (5) (6 [l
421 812 241 45
132 23 134 163
495 413 593 121
(8). 9 (10) (11)
842 215 143 351
406 805 302 204
131 461 232 243
(12) (18) 14 (15)
240 650 513 408
401 122 106 871
857 1% 260 110
(16) (17) (18) (19)
92311 8213 4)21 1456
3914 2340 1045 61351
3034 4326 3923 2802
(20) (en (22) (23)
23241 81042 12304 21564
81402 24535 55242 50562
44235 32411 41452 9812

(24) (25) (26) (©7)
1234012 213456 413215 825231
311256 435230 234314 233608

8:33240 120303 14213 410150

Exercise vii.
Fractical Problems.

1. A boy spent 23 cents for a melon, 32 cents for
peaches, and 24 cents for pears ; how many cents did he
spend !

2. Of the trees in an orchard. 23 are peach trees, 10 are
plum trees, 12 are pear trees, and 43 are apple trees ; how
many trees are there in the orchard?

3. A farmer has 323 acres in cotton, 421 acres in corn,
123 arces in wheat, and 101 in oats ; how muany acres Las
he in cultivation }
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4. A gentleman paid 223 dollars for a buggy, 231 dollars
for a horse, 300 dollars for a carriage, and 40 dollars for
harness ; what did he p.y for all?

5. A mwan travelled on the cars for four days as follows:
the first day he went 313 iniles, the second day 242 miles,
the third day 220 miles, and the fourth day 214 miles;
how many miles did he travel in the four days !

G. A merchant bought four bales of cloth; the first
bale measured 305 yards, the second 213 yards, the
third 240 yards, the fourth 211 yards; how many yards
did he buy!

7. Four merchants loaded a freight train with cotton;
the first put on 213 bales, the second 232 bales, the third
312 bales. and the fourth 121 bades; how many bales
were put on?

8. A merchant went to Mbontreal and invested 5213
dollars in dry goods. 2431 dollars in groceries, 1000 dollars
in hardware, and 345 dollars in confectionery ; how much
did he invest !

9. Four men built a factory ; the first furnished 13214
dollars, the second 31423 dollars, the third 43230 dollars,
and the fourth 10122 dollars ; what was the cost of the
factory ?

10. The population of 4 cities is as follows : the first
contains 321213 persons, the second 213310 persons, tha
third 145245 persons, and the fourth 220130 persons;
what is the total population ?

Case IT.
23. To add wiasn the sum of any column
exceeds Nine Units of that column.

Ex. 2. Find the sum of 353 dollars, 369 dollars,
4003 dollars, 328 dollars, arrd 9 dollars,

358 dollars.

369
4908«
328 <«
9 43

5072 dollars,
For convenience in adding, write the numbers, placing
units under units, tens under tens, etc. Bedin at the
column of the lowest order; thus, 9, 17, 25, 34, 42 ; 42
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units = 4 tens and 2 units. Write the 2 under the units’
column and add the 4 tens with the column of tens ; thus,
G, 12, 17: 17 tens = 1'hundved and 7 tens. Write 7
under the columm of tens and add 1 with the column of
hundreds: thus, 4, 7, 10: 10 hundreds = 1 thousand
and 0 hundreds. Write 0 under the column of hundreds
and add 1 with the thousands’ column ; thus 5. Write
the 5 under the thousands’ column, making the sum 5072.

24. PROOF.—Begin at the top of the units’
column and add the several columns down-
wards ; if the two results agree the work
may be presumed to be correct.

Exercise viii,

" ()] (3) (4)
4% dollars 18 cents. b5 boys, 48 girls.
28 ¢ 16 13 ¢ 25 ¢
43« 44 84 ¢ AR
(5) (6) Y} ® (9 (10)
45 81 16 46 81 95
69 72 61 64 46 50
82 91 85 51 87 68

820 737 785 625 T2 167

23 (24 (25) (26)  (27) (28
4813 1122 229l 8574 4140 1357
5914 7914 5723 8333 2575 2468
6115 1234 2102 4680 4404 5555
7086 8024 6838 8391 3685 (UGG
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29 30 31 39, (33)  (85)
{E 78)8 ‘o$45.’)5 §7‘J¥) £04?L 8282 1185
2093 6521 8272 5260 6341 5C73
1112 6817 8228 3788 8161 9962
6762 7773 9561 5473 2827 9467
8104 6839 5587 2667 7214 5478

(5 (36) (57) (38)
43474 73422 77823 13536
28242 75628 21634 71882
07801 1820 18516 81385
84870 82578 33922 80246
22171 27225 14656 91257

(3¢ )

38827 28515554
565725 47224456
434958 31821745
307624 18714924
2330647 75584627

Find the sum

41,

1. A gave 27 dollars for a cow, 45 dollars for an ox,

Of 64724.6753 446354+ 4854.
Of 2762 + 875641733 +4578.

Of 161745743+ 7284+ 9621

Of 2650 + 4962 4 8705 + 9030.

Of 5005+ G0 + 7583 +4783.

Of 27845 + 67832+ T4281 + 68432,
Of 47823 468421 + 70070 + 60504
Of 127 + 6434 +7805 + G782,

Of 1048756+ 475+ 66782,

Of 756048044 7854+ 57400,

Of 1525960482016 + 57830,

Exercise ix.
Practical Problems.

and 150 dollars for a horse what did they all cost ?

2.A has 120 acres of land, B has 810 acres. C has 516
acres, and D has 715 acres, hew many acres have they

altogether ?

. 8. There are 81 days in January, 28 in February, 81
in March, and 80 in April: how many days are there in

these four months ?
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4. A man travelled 215 miles one week, 195 the next,
273 the next, and 378 the next; how far did he travel!

5. A weighs 127 pounds, B 215 pounds, C 176 pounds,
D 184 pounds, and E :34 pounds; what is the s of
their weights {

6. A farmer raised 576 bushels of corn, 918 bushels of
oats, 3 49 bushgls of wheat, and 2785 bushels of rye;
low many bushels did he raise in all?

7. A owns 214 acres of land, B owns 719 acres, C owns
2'3% acres, and D owns 372 awres; how any weres do
they own altogether !

8. A bought a horse for 168 dollars, and a_carriage for
376 dollars, and sold them s0 as to gain 89 dollars ; Low
much did he reccive for them?

9. In one book there are 725 pages, in another book
there are 327 pazes, and in another book there arve as
many as in both the former ; how many pages in all !

10. A merchant bought cloth for 755 dollars, silk for
859 dollars, muslin for 367 dollars, and ezlico for 255 Gol-
Tars ; how much did they all cost ?

11. A paid 325 dollars for o span of horses, and 248
dollars more than this for a carriage ; for how wmuch ust
Lie sell them both to gain 275 dollars?

12. A gains in one year 465 dollars, B gains 738 dollars
more than 4, an C gains as much as A and B together ;
how much did B gain! how much did C guin { Low much
did they all gain/{

Section TII.—Subtraction.

1. John had 3 cents, and bought an orange for 2
cents ; how many cents has he left?

2. Mary had 6 cups, but broke 3; how many has
she remaining?

3. A man, earning 10 dollars a week, s{;ent 6 dol-
lars for provisions ; how many dollars has he left ?

4. If a wmerchant has 12 barrels of flour, and he
sells 7 of them, how many barrels has he left ?

5. If you have 27 dollars, and spend 12 dollars,
how much will you have remaining?

6. How many ar« 6 apples less 3 apples?

7. How much is 6 lesx 3 + 6 less 41
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SUBTRACTION TABLE.

"1 2 3 4 5 6 7 8 9 10!
1{ 1 1 1 1 1 1 1 1 1 1
To0 1 2 38 4 5 6 7 8 9
2 3 4 5 6 %7 8 9 10 11
2] 2 2 2 2 2 2 2 2 2 2
! 0 1 9 3 4 5 6 7 8 9
3 4 5 6 7 8 9 10 11 12
3/ 3 83 3 3 3 3 3 3 3 8
0 1 2 "3 4 5 6 7 8 9
4 5 6 7 8 9 10 i 12 13
4] 4 4 4 4 4 4 4 4 4 4
0 1 2 3 4 5 6 7 8§ 9
5 6 7 8 9 10 11 12 13 14
6/ 5 & 5 b5 5 5 5 5 5 b
0 1 2 45 6 7 8 9
6 7 8 9 10 1L 12 13 14 13
6/ 6 6 6 6 6 6 6 6 6 6
0 1 2 3 4 5 6 7 8 9
7 8 9 10 11 12 13 14 15 16
L2 O S A S S S S S S A
01 2 3 4 5 6 7 8 9
8§ 9 10 11 12 13 14 15 16 17
g/ 8 8 8 8 8 8 8 8 8 8
0 1 2 38 4 5 6 7 8 9
9 10 11 12 13 14 15 16 17 18
9{ 9 9 9 9 9 9 9 9 9 9
0 1 2 3 4 5 6 7 8 9

Oral Exercises.

1. Subtract by 2's from 100 to 2; thus, 2 from 100 leaves
98, 2 from 98 leaves 96, and so on.
2 Sabtract by 3's from 100 to 1 ; by 4s from *09 to 0.
3. Subtract by 4's from 93 to 8; by 5's from 10.) to 0.
4. Subtract by 6's from 100 to 4: by 7's from 1 0 to 2.
6. Subtract by 7’s from 99 to 1; by 8's from 100 to 4.
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6. Subtract by 9's from 100 to 1; by 9's from 99 to 0.

7. Count by 4's from 3 to 39, and back again to 19,

8. Count by 5’s from 6 to 66, and back again to 26.

9. Yount by 7's from 18 to 53, and back again to 11,

10. Count by 8's from 25 to 65, and back again to 1,

11. Janeis 11 years old, and Mary is 7 years younger ;
what is Mary's age !

12. A grocer sold tea for 10 dollars, and thus gained 3
dollars ; what did the tea cost hin ¢

13. 1f 1 buy cloth for 7 dollars, at what price must I
iell in order to lose 4 dollars!?

14, John has 11 dollars ; he pays 2 dollars for books,
id 3 dollars for a hat ; how much money has he left ?

15. Mary has 9 dollars ; she pays 7 dollars for a dress,
nd then earns 3 dollars more ; how much has she now !

16. A boy having 12 apples, buught 6 more, and thea
s0ld 8 how many had he left?

17. James had 5 dollars, he earned 5 dollars more, and
then spent 6 dollars ; how much did he then have !

18. A merchant gave 8 dollars for a certain article, and
paid 4 dollars for carriage ; at what price must le sell to
gain 3 dollars!?

25. Finding the difference between two numbers is
ralled Subtraction.

28. The number found by takirg one number from
another is called the Difference or Remainder.

27. The number from which the other is taken is
called the Minuend.

28. That which is taken from the Minuend is
alled the Subtrahend.

29. The sign of subtraction, —, is called Minus,
and when placed between two numbers shows that the
one on the right of the sign is to be taken from the
one on the left of it. Thus, 6—2 is read 6 minus 2,
and means that 2 is to he taken from 6.

30. Principle.—Only similar numbers can be
subtracted ; thus, 4 boys from 7 boys; 6 cents from
8 cents, &e.

31. Subtraction may be divided into two cases :

1. When no fignre of the subtrahend isulgrcater than
its corresponding figure of the minuend.

2. When a fignre of the subtrahewd is greater than
B its corresponding figure of the minuend.
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Cace 1.

32.- To subtract when no figure of the sub-
trahend is greater than its correspoading
figure of the minuend.

Ex. I. A grocer bought 678 oranges, and sold S5 of
them ; how wany has he left ?
678 oranges.
335 ¢
243 ¢
Here we are required to find the difference between.678
and 335. We wiite the less number under the greater,
placing wnits under units and teas under tens.  Beginning
with the units we say  units fromn 8 units leave 3 units,
and we set the 3 in the units’ column helow.  Then 3 tens
from 7 tens leave 4 tens, and we set the 4 in the tens’
column.  Lastly, 3 hundreds from 6 hundreds leave 3
hundreds, and we set the three in the hundreds’ column.
Hence we have as the whole remainder 3 hundreds 4 tens
and 3 units, or 543,

Exerciss x.

(1) (2) (8) &) (5) (6)
625 456 763 617 767 898
813 215 512 215 123 432

(n () () 10 an 19
279 8  Ti6  T36 967 875
136 592 452 432 234 345

(13) (19 (15 (16)  (17)  ('8)
8763 9076 8749 5076 4872 763D
4321 4054 1546 8075 2342 8237

am @) @) (22 (23) (24
4769 4876 8275 8799 8501 5337
8257 2142 8351 92542 7230 1234
@) (26 @) @28 (29 80
784 82345 57596 72578 27397 (7385
831 22121 21331 41362 922315 24123
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(a1) (32) (38) (34) (35)
57597 67858 87578 96754 81296
21472 82721 21385 21423 20133

(36) (37) (88) (39) (403
258786 472580 87695 56728 98785
218123 212324 23512 21306 21342

[N (42) 43) (44) (45)
873967 873972 72557 95837 89976
212851 132421 51234 51321 82742

46. 814 from 678. 51, 1235 from 3768.
47. 425 from 658. 52. 8726 from 4969,

49, 254 from 576. bt 47:0from 87856,

48. 561 from 78). 53. 2532 from 8748.
60. 437 from 869. 55. 12545 from 68799.

Exercise xi.
Practical Problems.

1. In a school of 74 pupils, 81 are boys, how many girls
are there?

2. A girl had 75 cents and paid 81 cents for a slate;
how many cents has she left ?

3. A man bought a horse for 98 dollars, and sold it for
82 dollars ; what did he lose ?

4. Two parties played a ganie of base ball and made 87
runs. One party made 53 runs ; how many did the other
party make?

5. Jane and Susan together answered 87 questions in
geography Jane answered 43 of them ; how many did
Susan answer?

6. A gentleman bought a buggy for 225 dollars, and sold
it fur 268 dollars ; what was his profit ?

7. A man bought a horse for 265 dollars, ard 80ld it for
232 dollars ; how much did he lose ?

8. A man deposited 5237 dollars in the bank ; he after-
wards drew out #125 dollars ; how much remained?

9. A man dying left 27894 dollars to his son and his
daughter. The share ~f the son was 13452 dollars ; what
was the daughter's share
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Case IIL

33. To subtract when a figure in the Sub-
trahend is greater than its corresponding
figure in the Minuend.

Ex. 2. From 522 dollars subtract 285 dollars,
522 dollars.
285 ¢

237 «

We begxin at the right, but as we cannot take 5 wunify
from 2 w.its, we borrow 1 ten from the 2 tens, and adding
the L ten, = 10 units, to the 2 units, we have 12 wunits,
Then 5 units from 12 units leave 7 units, which we write
under the units’ column. Now, as we borrowed -1 ten
from the 2 tens, we left only 1 ten. As we cannot take 8
tens from 1 ten, we borrow L hundred from the 5 hundreds,
and considering the 1 hundred borrowed as 10 fens we
add it to the 1 fen, making it 11 tens; then 8 tens from
11 tens leave 3 tens, which we write in the tens’ column.
Now, as we borrowed | hundred from 5 hundreds, we left
only 4 hundreds : hence we say, 2 hundreds from -1 hun-
dreds leave 2 hundreds, which we write in the hundreds’
column, making the remainder 2 hundreds 3 tens and 7
units, or 237.

"There is another method of performing subtraction,
which depends on the following principle :

The difference between two muwmbers remains the same
when each of them is increased by the same number.

For example, 5—2=3. Now, if we add 10 to each,
we have 10—12 =3, as before.

In Ex. 2, if we add 10 units to 2 vmits we have 12 units,
Then 3 units from 13 units leave 7 units, which we write
in the units place. Now, as we added 10 units to the
minuend, if we add an equal number to the subtrahend
the difference will remain the same. But 10 umits = 1
ten. Adding 1 ten to 8 tens we have 9 tens: and as
we cannot take 9 tens from 2 tens, we add 10 tens, tnereby
making 12 tens; then 9 tens from 12 tens leave 8 tens,
which we write in the tens’ place. Since we added 10



SUBTRACTION. 21

tens to the mmuend., we must add an equal number to the
subtrahend, in order that the difference may remain the
game. But 10 tens = 1 hundred. Adding 1 hundred to
2 hundreds we get 3 hundreds ; and takm" 3 hundreds
from 5 handreds we get 2 hundreds, which we write in the
hundreds’ place. This is the method asuully employed.

34, PROOF.—Add the remainder to the
suotrahend; the sum will equat the minuend
ir the work is co.rect.

Exercise xil.

(U (2) (3) (4) (5) (6)
673 748 835 968 839 538
218 875 573 675 584 394

—_— e ee— e emeem

M ® o a9 an
63) 839 547 658 785 848
475 583 284 872 373 589

— e— e—— e e e

8) (149 (1) (8 (171 (18
524 752 845 307 456 450
836 587 579 138 387 382

0 @) 2y @) (@23 (@9
854 913 607 500 704 403
806 765 809 325 507 285

—— e e e emem e

(25} (26) (27) (28) (29) (30)
726 857 735 792 807 650
887 339 558 295 828 357

(B1)  (82)  (33)  (34)  (33)  (36)
8476 6385 6735 4076 4070 4135
2379 8527 2347 Bl 21¥7 1216

@7 (38)  (39)  (40)  (41)  (49)
§672 5283  BI75 2534  678) 7219
8728 92426 2836 1235 6376 1977

——— e G m—— D e
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(43) (44  (45) 46) (47  (48)
8522 7185 6347 B8I35 T35 4372
6243 1372 2563 2453 2876 2558

@49)  (50)  (51)  (52) (53)  (5%)
35672 43763 87258 78375 63527 53213
23828 24235 81365 88376 14238 28401

Exercise xiii.

Practicat Problems.

1. A horse was bouzht for 125 dollars, and sold for 117
dollars ; how much was lost by the sale !

2. A roll of carpet contained 156 yards, but 79 yards
were sold from it ; how much remained !

3. A house cost 5410 dollars, and was sold for 6000
dollars ; how much was the gain?

4. A man died in 1878 at the age of 75 years; when
was he born?

5. A town which ten years ago had a population of 3715,
has now a population of 6996 ; what is the gain!

6. Iwent toa store and bought a knife for 56 cents, and
gave tho storekeeper a four dollar bill[100 cents] to pay
for it ; how much change did he give me back !

7. Two little girls picked 7+ quarts of blackberries one
tummer ; if one picked 37 quarts, how many quarts did
the other pick?

8. Mr. Robinson’s horse and carriage cost four hundred
dollars ; what did the horss cost, if the carriage cost tweo
handred and twenty-five dollars !

9. Suppose a man’s income is 2453 dollars a year, and
his e?penses are 1917 dollars, how much can he save in a
year

10. Smith bought of Brown 875 acres of land for 23'00
dollars. For 50) acres of the tract he paid 11379 dollars ;
how many acres were in the remainder of the tract{ And
for what sum was it purchased !

Addition and Subtraction.

Exercise xiv.
Find the result of
1. 768 +276—-36 14284782,
2. 800+7844-468—266—363—248.
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1764 - 839+78G+724 - 868 ~ 256.
136 - 769 - 284 +96~+2065+372,
269 - 1846 + 368 - 27442976 +769,
769+ 735+308 - 784 - 369 — 249,
1869 ~ 2846+ 362 - 484430074249,
2845 +3624 - 78654784 +98768,

. T369 - 245 - 12456 485769 — 2572,
3004+ 2006 — 5008 - 360 1 +7:00.

Cwwasc A

[y

Exercise xv.
Practical Problems.

1. A man owing 1359 dollars, paid at one time 264 dol-
{ars :zmd at another 748 dollars ; how much doves he still
owe !

2. A man bought a farm for 6780 dollars ; he spent 1875
dollars for improvements and 977 dollars for stock. He
then sold the whole for 9000 dollars ; did he gain or lose,
and how much !

8. The sum of four numbers is 936287 ; the first is
23789, the second is 11892 less than the first, the third is
85416 more than the second ; what is the feurth?

4. What number increr sed by the difference between
1458 and 2362 will make che sum of 3641, 759 and T U8 {

5. A collector received 12:i0 dollars from four men ; from
the first he got 352 dollars ; from the second 67 dollars
more, and from the third 94 dollars less than this; how
much did he receive from the fourth !

6. At an election, in which there were two candidates,
the whole number of votes was 3644 ; the defeated candi-
date received 136) votes ; what was the majority ¢

7. A boy shot an arrow up the road 174 feet and "an-
other down the road 234 feet ; his little brother brought
them to Lim ; how far did he walk to get them ¢

& John and Jam:s play marbles, John hLas 24 at the
beginning and James 86. The first game John wins 4,
the next he wins 6, the next he loses 5, the next he loses
3, the next he wins 2 ; how many marbles has each now }

9. Find the final remainder in subtracting 51508 as
many times as pussible from 476209,

1J. From the ditference between 576 and 7852, take
the difference between 19101 and 134353,

11, The sum of two numbers is 8764 ; the difference of
the same two numbers is 1658 ; what are the numbers ¢
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Section IV.—Multiplication.

1. There are 5 oranges in each of three dishes; how
many are there altogether? 5 and 5 and 5 are how
many? Three 5’s or three-times 5 are how many ?

2. If theve are 3 berries in one cluster, how many
berries are there in 5 clusters? 3 +3 + 3 +3 + 3
is how many? ’

3. There are 3 feet in one yard, how many fect are
there in 2 yards? In 4 yards? In 6 yards?

4. There are 6 working days in 1 week, how many
working days are there in 2 weeks? In 5 weeks!
6+6+6+6+6 is how many?

5. What will 3 hats cost at 2 dollars each?

Since 1 hat costs 2 dollars, 3 hats will cost 2+2+2
dullars or 3 times 2 dollars, or 6 dollars, Hence 3 hats
will cost 6 dollars.

6. If John walks 3 miles an hour, how far will he
goin 4 hours? .

7. If a First Book costs 3 cents, what will 5 First
Books cost 1

8. What will 4 buns cast at 2 cents each ?

9. If little James takes 2 steps in a yard, how many
steps will he take in going 5 yards?

10. John bought 4 tops at 3 cents a piece, how
much money did he spend ¢

35. When any number is to be added to itself a
givéen number of times the work may be shortened by
a process ealled Multiplication.

338. The number resulting from the Multiplication
is called the Product.

37. The number to be added or repeated is called
the Mulriplicand.

33. The number denoting how many times the
Multiplicand is to be repeated is called the Multiplier.

39. The.Sign of Multiplication is formed by two
short lines crossing each other slautingly ; thus, x.

It shows that the second of the two numbers between
which it is placed is to be multiplied by the first, thus 4
times 8 is written 4 X 8.
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40. Principles.—
1. The Multiplicand may be either an abstract or

a concrete number.

25

The multipiier musv

always be regarded as an abstract number.

2. The Product is always of the same kind as
the Multiplicands. Thus 3 x3 cents are 9
cents ; 2 x 5 boys are 10 boys.

MULTIPLICATION TABLE.

Twice | Three Four { TFive Six Seven
times times | tiuncs times times
is 2] 118 8 1is 1is b] 1lis lis 7
41 2.. 6/ 2.. 8 2..17 2..12] 2..14
6{ 3.. 9/ 8..12{ 3,15 3.. 14| 3..21
8| 4..12) 4..16! 4,20 4..21] 4..28
10| 5..15) 5..20] 5..¢3, 5..30} 5..35
12( 6..18] 6..24{ G6..3 G..36! 6..42
14 7..210 7..28| 7..35] 7..42} 7..49
16| 8..24] 8..%2| 8..4)| 8..4% 8..66
L18] 9..27 9..26] 9..45] 9..51" 9..63
.20(10 ., 80{10 .. 40 10..E0 10,_(‘.011’)-, 70
2211 ,:383111 ..44 11..63{11.. G611l .. 27
To4i12 0. 36112 .. 4812, 60|12 .. T2112 . B4
Eight Nine Ten Eleven | Twelve
times times times times times
1is 8| 1is 9f 1is JOf 1 111 1is 19
2..16,°2.. 18| 2.. 20f 2.. 22| 2.. 24
8..24(8.. 27 8...80 3.. 83| 83.. 86
4..82] 4.. 86! 4..-401 4.. 44 4., 48
5..401 5.. 45| 5.. 5| 5.. 55| 5.. 60
6..48' 6.. 54, 6.. 60! 6., 66| G .. 72
7..5| 7.. 63| 7.. 70} 7.. 77" 7., 84
§..6i| 6., 72| 8.. 80| 8.. 88! 8. 96
9..72/ 9.. 81| 9.. 90} 9.. 98| 9..108
0..80{10.. 90{10,.100;10..110{10,. 120
1..83;11,, §9{11..110/11 .. 121|11.,182
2..96012 ., 108112 ., 120012 ., 182112 .. 144

Oral Exercise.

1 Multiply by 2 from 1 to 12; by 3 from 1 to 6.

[

w».

Muiiply by 4 from 8 to 9 ; by 5 from 12 to 4.
. Multiply by 6 from 3 to 10; by 7 from 12 to 5.

. Multiply by 8 from 12 to 2; by 9 from 1 to 11.
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6. What will b hats cost at 7 dollars each ?

If 1 hat costs 7 dollars, 5 hats will cost 5 times 7
dollars, or 35 dollars, ,

6. What will 4 pair of boots cost at 6 dollars a pair?

7. A sheep costs 7 dollars ; how much will 6 shez) cost
at the same rate ?

8.1 How much will 12 tons of coal cost at 6 dollars a
ton

9. A man can earn 4 dollars a aay ; ho much can he
earn in 9 days ?

10. At the rate of 8 marbles for 2 cent, how many can
be bought for 12 cents ?

11. What will 7 lead pencils cost at 7 cents each ?

12. If a man cuts 3 cords of wood in a day, how many
cords can he cut in twelve days ?

13. If 8 men can do a piece of work in 7 days, how
many days will it take one man to do it ?

14. How many dollars will buy 9 tons of hay at 12 dol.
lars a ton?

15. In ap orchard there are 12 rows of trees, and 11
trees in each row; how many trees are there in the
orchard ?

16. If a quantity of provisions will last 8 men 7 days,
haw many days will the same provisions last one man ?

17. 1f 12 bushels of apples are picked from each of 8
trees, how many bushels are picked from all ?

41. Multiplica' ion maybe divided into two cases:

1. When the Multiplier does not exceed twelve.

2. When the Multip ier exceeds twelve,

Case L

42 'Whaen the Multiplier does not exceed
twelve.

Ex. 1.—How many are 4 times 87 boys?

st Oparation. 2ad Opsration.
87 boys, 87 boys.
87 4
87 {3
87 ¢ 348 boys.

Sum 348 boys.
“In the first operation we find the result by Addition.
In the aacond operativa, wiich is much shurter
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write down 87 once, and we put 4, the numbver of times it
is to be taken, under the units’ figure of the Multiplicand.
Woe then begin at the right hand side to multiply by 4 ;
4 times 7 units are 28 units, or 2 tens and 8 units. We
write the 8 units under the units and add the 2 tens to the
product of the tens. We next take 4 times 8 tens. 4
times 8 tehs are 32 tens and 2 tens make 34 tens, or 3
hundreds and 4 tens. Then we write down 4 in the tens’
place and 3 in the hundreds’ place.

Exercise xvi.

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

Multiply 7432 8432 72312 92123
By 2 2 3 4
(5) (6) (7) (8) 9)
89 boys. 47 cents. 137 cows. 186 apples. 234 giils
5 6 7 8 9

Multiply

10. 815 by 6. ! 25. 6742 by 8.

11. 480 by 7. | 26. G040 by 9.

12, 614 hg 5. | 27. 61788 by 7.

13. 7842 by 8. 28. 60784 by 6.

14 6843 by 7 29. 85643 by 5.

15. 8742 by 5. 80. 170504 by 6.

16, 9764 by 8. 81, 633471 by 5.

17. 8973 by 6. 32, 863478 by 7.

18. 14068 by 5. 88, 785478 by 8

19. 18007 by 4. 84. 246353 by 9.

20 82709 by 8. 85. 786549 by 10.

21, 21876 by 7. 36, 832957 by 11.

22, 70095 by 9. 87. 987356 by 11.

23. 68799 by 6. 88, 757638 by 12,

4. TI873 by 9. 39. 895324 by 12.

Exercise xvii.
Practical Problems.

1. What will 4070 Iemuu‘! cost at 4 cents each !

9. Whit will 87086 cranges cost at b cents each?

3. A man paid 857 dollavs for a house; how much
ould he give for 7 such houses !
1. What will 3043 pair of boots cost at 5 dollars a
pasr !
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6. There are 56 sheep in one flock ; how many shee;
are there in 6 such flocks? What is the value of eac
flock at 7 dollars a head ?

6. A man bought 384 pounds of sugar; he sold 290-
pounds ; how much had he left? How much did he re-
ceive for what he sold, at 9 cents a pound? What is the
remainder worth at 8 cents a pound? At 7 cents a
pound ?

7. A merchant sold 378 kegs of nails at 9 dollars a keg;
82 hundred weight of iron at 7 dolars a hundred weight ;
what did each of the articles come to? What did both
come to? He paid away 1389 dollars; how much money
has he left ;

8. 1 have a book with 220 pages; there are G paragraphs
on each page ; there are 9 lines in each paragraph ; there
are 8 words in each line ; there are, on an average, 5 let-
ters in each word ; how many paragraphs are there in the
book! How many lines? How many words? How
many letters !

9. A grocer sold 37 pounds of rice at 8 cents a pound ;
46 pounds of sugar at 9 cents a pound ; what did the rice
come to! What did the sugar come to? What did both
come to! How much did one tost more than the other !

10. A man bought 137 pints of chestnuts at 8 cents a
pint ; 246 pints of peanuts at 9 cents a pint; what did
each cost? What did both cost? How much did ons
ocost more than the othet!

43. Tomultiplybythe factors ofa number
44. The Factors of a number are those numbers
which multiplied together will produce it. Thus, ¥
and 5 are the factors of 15.
Ex. 2.—Multiply 712 Ly 36.
86=6x%6, or 9X4, or 12X8.

749 742 742 742
86 6 9 12
4452 4452 6678 8904
2226 6 4 ’3
26712 26712 26712 26712

It is thus seen that the Multiplicand multiplied by the
Multiplier, gives the some product as whei multipiicd o4
any set of fuctors inbo awhich the Multiplier can be sy oten
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Exercise xviii.

Multiply
1. 478 by 25. 7. 2345 by 81.
2. 976 by 42. 8. 3764 by 64,
3. 1879 by 63. 9. 2978 by 45.
4, 1362 by 49. | 10. 3475 by 18.
5. 8936 by 54. l 11, 7649 by 24,
6. 4729 by 72. 12. 9365 by 144.

13. In one mile there are 1760 yards, how many yarde
are there in 56 miles?
14, If sound travels 1142 feet in one second, how far will
it move in one minute or 60 seconds

15. What will 72 bushels of wheat cost at 118 cents for
one bushel ?

16. Tf 27 men can do a piece of work in 17 days, how
long will it take one man to do the same work ?

17. What is the cost of 24 horses at the rate of 125
dollars each ?

18. If a yoke of oxen costs 135 dollars, what will 63
yoke cost ?

19. If a man spends 945 dollars in a year, how much
will he spend at the same rate in 21 years?

20. There are 1440 minutes in a day ; how many min-
utes are there in 28 days ?

Case IL

45, When the Multiplier exceeds Twelve.
Ex. 3. Multiply 479 by 57.
479

57
{st partial product 3353 = 7 times the Multiplicand
-ad ¢ “ o 2395 =50 ¢« o«
Entire “ 27303 =57 ¢«

Since 57 is composed of 7 units and & vens or 50, b
times the number must be equal to 7 times the number,
plus B0 times the number. 7 times 479 is 3353, the first
partial product We get 50 times 479 by first finding B
times 479 and then multiplying this result by 10. b times
479 is 2395 and 10 times “395 is 23950, the second particd
oroduct. We write this uniler the first product so that



30 ELEMENTARY ARITHMETIC.

units may come under units, tens under tens, &c., and
then we add the two partial products together. .

In actual practice we always omit the 0 and write the
second partial product as above.

46. PROOF.—Multiply the Multiplier by the

Multiplicand.

If the product is the same as

before, the work is likely to be correct.

Multiply

. 744 by 635,
. 895 by 336,
979 by 243
825 by 682.
973 by 745.
8462 by 781.
. 9643 by 683,
. 8532 by 763.
. 8984 by 133,
10. 4659 by 886.
11. 28352 by 345
12 41678 by 287.
13 34073 by 435.
14. 40735 by 628
15 29304 by 789
16. 90705 by 897
17 43445 by 678.
18. 37436 by 835
19 885558 by 789,
20 23567 by 697.

DONID TN

Exercise xix

21. 6484 by 6372.
22. 7856 by 3375.
23, 6748 by 6334.
924, 4878 by 3437
25. 8547 by 7733,
26, 85474 by 2547
27. 46837 by 3489
98. 56184 by 5474
29. 56664 by 4871
30. 25473 by 4487.
51. 73519 by 4735.
32. 81897 by 3456.
33, 21346 by 31452.
34. 47309 by 45233.
35. 25737 by 63252,
36. 43629 by 28516.
37 10786 hy 31672.
38 47396 by 73462,
39. 76418 by 54173,
40. 28354 by 31867,

4'7. To multiply when the Multiplicand, the
Multiplier, or both, contain ciphers.

Ex. 4. Multiply 2479 by 4006.

2179

4006

14874
9916

9930874

4006 times 2479 equals 4000 times
2479 plus 6 times 2479. 6 times 2479
is 14874 ; 4000 times 2479 is 9916000,
These partial products are written one
under the other as before. the 0=
being omitted.
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Exercise xx.

Multiply
1. 415 by 307. 6. 1684 by 4008,
2.7004 by 902, 7. 2002 by 4103,
3. 1364 by 5004. 8. 3678 by 7068,
4. 2769 by 708. 9. 9999 by 8008.
5. 9006 by 7036. 10. 3674 by 200901.

Ex. 5. Multiply 614000 by 700.

This result is the same as that ob-

614000 tained, by multiplying 614 by 7, and
700 then annexing to the right five

—_— naughts, which is the sum of the
429800000 number of naughts to the right of

both the multiplicand, 614, and the
multiplier, 7.

Exercise xxi.
Find the value

1. Of 743 x 600. 7. Of 18000 x 623,
2. Of 847 x 700. 8. Of 6400 x 640,
3. Of 9642 x 6300. 9. Of 650 x 650.

4. Of 1875 x 6340. 10. Of 83600 x 7500
5. Of 27 x 9000. 11, Of 9230 x 7000.
6. Of 6000 x 43. 12. Of 8000 x 61000

Exercise xxii.

Practical Problems.

1. In 1ream of paper there are 130 sheets ; how many
sheets are there in 947 reams !

2. If a cotton mill manufactures 637 yards of cloth in
one day, how many yards will it make in 807 days

3. At 125 dollars each what will 49 horses cost ?

4. A merchant bought 29 pieces of cloth; in each piece
there were 57 yards; how many yards were there in the
whole {

5. If 19008 pounds of hayare required for the horses
of a cavalry regiment for one day, how many pounds will
be needed for 206 days !

6. What would be the cost of constructing 3) miles of
plank road, at 3975 dollars a milo !

7. How many apples will an orchard containing 208
trees produce, if the average yield is 1269 apples for each
tree ?
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8, In 3 editions of 750 hooks each, how many pages are
there, if each book contains 4)7 pages? .

9. How many yards of sheeting are there in 57 bales,
each bale containing 25 pieces and each piece 43 yards?

10. In a cotton mill there are 29 looms ; each loom can
weave 42 yards daily. At this rate. how many yards can
be woven in 159 days?

11. A lot cost 420 dollars ; how much will 105 lots cust
at the same rate ?

12. A drover has 406 cows worth 30 dollars each ; how
much are they all worth 7

13. How much will it cost to build 807 miles of railroad
at 4060 dollars a mile ?

14. A contractor built 604 miles of railroad at 6500 dul-
lars a mile ; how much did he get for it?

15. If it requires 720 barrels of provisions to supply an
army for one day, how many barrels will be required for
365 days?

16. If one acre of land costs 9620 dollars, how muf;h
will 786 acres cost !

17. If it costs 98650 dollars to build one mile of railroad,
how much will it cost to build 2809 miles ?

18. There are 15 fields of corn ; in each field there are
97 rows, and 256 hills in each row ; how many hills are
there in the 15 fields?

19. How many yards of cloth are there in 43 bales,
each bale containing 72 pieces, and each piece 29 yards }

20. If a railway train goes 18 miles an hour, how far
will it go in 17 days of 24 hours each ?

Exercise xxiii.

Practical Problems involving the Previous
Rules.

1. 3 bought a house for 2960 dollars, and gave for it
98 cows at 24 dollars each, and the rest in money ; how
much money did he pay ?

2. Uue arny contains 4575 men, and another 86 times
as many, lacking 1936 men; how many men are there in
the second army ?

8. Mr. Peters has 2461 gallons of eoal' oil, Mr. Martin
has 1146 %gallmm, and Mr. Benson has 147 times as much
as both ; how much has Mr. Benson {

4. A farmer sold 129 cows at 37 dollars each. and re-
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ceivo}d in payment 2000 dollars ; how much yet remains
ue

5. B sold 76 hens at 73 cents each, 96 turkeys at 324
cents each, and received in payment 24000 cents; how
much remains due !

6. A's barn cost 2485 dollars, his house cost 3 times as
much, and his farm cost as much as both ; what was the
cost of the house! what was the cost of the farm ¢

7. A drover bought 36 horses at 145 dollars a head, and
96 cows at 28 dollars a head; which cost the most, and
how much ?

8. A's huuk contains 248 pages, with 2850 letters on a
page, and B's contains 325 pages, with 3465 lotters on a
page ; how many letters in A's book! how many in B's{

9 A man has 75 bags of apples, each bag containing
2 bushels ; how mach will he receive for them, at 125
cents a bushel !

10. A farmer sold 25 firkins of bLutter, each firkin con-
taining 126 pounds, and received for each pound 37 cents;
bow much did he receive for it all

11. Find the product of the sum and ditference of 784
and 397.

12. If 472 men cut 800 cords of wood in two days, how
long would it take une man to do it?

13. A farmer sold 129 cows at 29 dollars each, and re-
ceived in payment 2300 dollars ; how much yet remains
due?

14. A s barn cost 175 dollars ; his house cost 16 times
as much, and his farm cost as much as both ; what was
the cost of the house 1 what was tho cost of the farm?

15 A man bought 56 acres of land at 45 dollars an
acre, and 78 acres at (2 dollars an acre, and sold the
whole at 53 dollars an acre. Did he gain or luse, and
how much {

16. A merchant bought 1600 barrels of flour at 7 dollurs
a barrel ; he sold 900 barrels at 12 dollars a barrel ; and
the remainder at 5 dollars a barrel.  Did he gain or lose,
and how much?

17. 1f a house is worth 3230 dollars, and the farm on
which it stands 3 times as much and 450 dollars more,
and the stock on the farm twice as much as the house
laching 2368 dollars ; what is the value of the whole?

18. A has 4278 dollars more than B, and 1225 dullars
tess than C, who has 7364 doilars ; and D has ss much asg
A and B ¢ozether.  How much has D?

o
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19. A man invests in trade 450 dollars at one time, at
another 840 dollars, at another 1125 dollars, and at an-
othér 1640 dollars ; how much must be added to these
sums that the amount invested by him shall be jncreased
three fold ?

20. A man sold his house for 4500 dollars, and 250
acres of land at 75 dollars an acre ; he got in payment
5000 dollars in cash, 239 cattle at 25 dollars each, and
817 sheep at b dollars each ; how much is still due him?

Section IV.—Division.

1. John has 9 apples which he wishes to divide
equally among his 3 brothers ; how many apples can
he give to each?

Here we are required to divide 9 9 apples.
apples into 8 equal parts. If John
gives each brother one apple, it will —
require 3 apples, and 6 apples: would 6 Llst remainder.
be left. If,now,hegiveseach of them 3
another apple, it will require 3 more —
apples, and 3 apples would be left, If 3 2nd remainder.
he gives them one apiece a third time 3
there would be none left. Hence, it —
is plain that he can give each of his 0 8rd remainder.
brothers 3 apples. R -

In this example we see that 9 contains S three times,
for if we subtract 3 from 9 three times there is no re-
-mainder. A number, therefore, may e divided into
equal parts by subtraction.

Hence, we see that Division is simply a short
method of performing several successive subtrac-
tions of the same nurnber.

We might have obtained the result in a shorter way, as
follows : Since 3 times 3 is 9, we see that 3 is contained in
9 three times.

Hence, o find how many times one wwinber is contained
in a second, we have merely to find what number multiplied
by the first will produce the second.

2. How many times 2 horses are 6 horses?

3. How many times 3 cents are 12 cents?

4. How many times is 5 contained in 157

Since 3 times 5 is 15, 5 is contained 3 times in 16

5. How many times'is 6 contained in 30%-
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6. How many times 6 boys are 30 boys?

7. Three dogs have 12 feet; how many feet has 1
dog ?

8. How many times 4 feet are 12 feet !

9. A bush has 8 roses; how many times 2 roses
has it? How many times 4 roses?

10. How many times 9 boys are 27 boys?

11. A house has 12 doors; how many times 3
doors has it?

12. How many times 7 horses are 21 horses?

13. How many times is 7 contained in 284

14. How many times i3 4 contained in 201

15. How many times is b contained in 301

48, When it is required to find how many times
one number contains another the process is called
Division.

49, The number to be divided is called the Djvi-
dend.

50. The number by which we divide is called the.
Divisor.

51. The number of times the Divisor is contained
in the Dividend is called the Quotient.

52. When the Divisor does not go an exact num
ber of times into the Dividend, the excess is called the
Remainder.

53. The remainder, being part of the Dividend,
will always be of the same kind or denomination as
the Dividend.

54. The Sign of Division is a short horizontal
line, with a dot above it and another below it;
thus, =+. It shows that the number before it is to be
divided by the number after it. Thus 8 +2 =4 is
read, 8 divided by 2 is equal to 4.

55 Division frequently indicated by & line,

with the divided it and the divisor below it
thus  signifizs tc be divided by 3.
56 Division be divided into two cases :

1. When the divisor does not exceed twelve.
2. When the dimsor exceeds twelve,
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DIVISION TABLE.

4 in

1 1time 2 1 time 3 1 time 4 1 time

9 2times| 4 2times| 6 2times! 8 2 times
3 3 % 6 3 « 9 3 « |12 8
4 4 ¢ 8 4 ¢ 112 4 ¢ i6 4 «
5 5. ¢ |10 5 ¢« |13 5 ¢ |0 b «
16 6 ¢« 112 6 ¢ |18 6 ¢ |ut 6 ¢
77;( 147..’ 217(: 937“
Iss" 16 8 ¢« |24 8 ¢« [382 8 ¢
19 9 ¢« 118 9 ¢ |27 9 ¢« |36 9 ¢
11010 -« | 2010 ¢ 13010 “ |4010 «
T1111 ¢4 (2211 ¢ 3311 ¢ (4411
1212 ¢ (2412 ¢ 3612 ¢ {4812 ¢
5in 6 in 7in | 8in

5 1 time 6 1 time 7 1 time 8 1time

10 2 times | 12 2 times | 14 2times | 16 2 times
15 3 «“ J18 3 ¢« 121 3 ¢ 2L 3 ¢
20 4 13 24 4 13 28 4 o 32 4 (13
P95 5 ¢ |80 5 ¢ 35 5 ¢ |40 b ¢
‘30 6 136 6 ¢ 42 6 “ |48 6
185 7 « 42 7 ¢« 49 7 « lpg ¥
140 8 ¢ (48 8 ¢ Ip6 B M {64 8 «
45 9 B4 9 ¢ 63 9 ¢ 17z 9 «
5010 “ 6010 “ 57010 ¢ 18010
B5 11 « o6 I1 s igyip « {8311 «
6012 “ 7212 ¢ st12 ¢ 10613 «
9 in 10 in 11 in 12 in

9 1 time :lO 1time - 11 1time { 12 1 time

18 2times | 20 2 times' 22 2times | 24 2 times
27 3 ¢ 138 3 ¢ "33 8 ¢ |38 3 ¢«
36 4 140 4 ¢« 144 4 ¢ |48 4 «
45 5 “ 50 5 “ (B3 B < |60 b
(b4 6 ¢« 180 a4 « leg 6 « |n2 g «
P63 T ¢4 lwo 7 ¢ 77 7 ¢ |84 § v
72 8 ¢ |80 8 ¢ 18 8§ « fg§ § «
81 4 “ {90 9 « '99 9 « lcg Q <
90 1L ¢ 10010 “ 110 10 « 120 10 ¢
99 11 01 ¢ Ll o« 131 F
{105 12 "« 120 12 ¢ |32 12 ¢ 144 12 °

- —
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Oral Exercises.
L. 36 is how many times 4! How many times 127
2. How many times 7 is 981 Is 422 Is847 Is 357
3. How many times 9in 27! In457 In 637 In 99?
4. A farmer received 8 dollars for 2 sheep ; what was
the price of each?
Since he received 8 dollars for 2 sheep, for 1 sheep
he must get as many dollars as the number of
times 2 is contained in 8. 9 is contained 4
times in 8, because 4 times 2 is 8 ; hence 4 dol-
lars was the price of each sheep.
5. If a man walks 24 miles in 8 hours, how far will he
walk in 1 hour!
6. If 1 man can do a piece of work in 32 days, how
long will it take 8 men to do it ? ’
7. If 7 yards of silk can be got for 21 dollars, how
much will 1 yard cost ?
8. If 27 yards of cloth can be bought for 3 dollars, how
many yards can be bought for 1 dollar.
9. If 3 hats cost 9 dollars, how much will 1-hat cost?
How much will 7 cost ! How much will 12 cost !
10. How many times b oranges are 50 oranges ! Is the
result a concrete numnber, or ay abstract number !
11. If you can buy a lead pencil for 3 cents, how many
can you buy for 24 cents?
12. How many barrels of apples, at 2 Jdollars a barrel,
can be bought for 24 dollars?
13. If a man walks 3 miles an hour, how many hours
vill it take him o walk 18 miles ?
14 A farmer divides 84 bushels of apples equally among
12 men ; how many bushels does each receive 1
15. 72 cents are paid for 12 egys ; how much will 1 cost
1t the same rate?
16. How long will it take 12 men to perform a piece of
work that 1 man can do in 60 days?
17. A man planted an orchard of 120 trees and put 10
in each row’; how many rows are there in the orchard 1
18. How many men at 9 dollars & month can be hired 1
month for 81 dollars? )
19. If 6 barrels of flour cost 54 dollars, how much will
1 barrel cost ?
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Case 1.

57. When the divisor does not exceed
Twelve.

Ex. I. How many times is 7 contained in 9521
Divisor. Diviiiend. Quotient.

952 (136

7 We write the Divisor at
25 the left, and the Quotient
21 at the right of the Divi-
i dend, and begin at the
42 left to divide. 7 is con-

tained in 9 hundreds 1
hundred times and a remainder. We write the 1 hundred
in the Quotient, and multiply the Divisor 7 by the 1 hun-
dred. This gives us 7 hundreds, which we write under
the hundreds of the Dividend. We then subtract the 7
hundreds from the 9 hundreds and the remainder is 2
hundreds, or 20 tens. We add the 5 tens of the Dividend
to these 20 tens and set down the 25 tens. 7 is contained
in 25 tens 3 tens times, and a remainder. We write the
3 tens in the Quotient and multiply the Divisor by the 3.
This gives 21 tens, which we write under the partial Divi-
dend, 25 tens. We subtract, and the remainder is 4 tens
or 40 units. We add the 2 units of the Dividend to these
40 units and set down the 42 units. 7 is contained in 42
units 6 units times. We write the 6 units in the Quotient
and multiply the Divisor by the 6. This gives us 42 units,
which we subtract as before, and there is no remainder.

The working of the preceding example may be
shortered as follows : —

Divisor 7)952 Dividend. We write the Divisor to the

136 Quotient. left of the Dividend and
proceed as follows :—

7 is contained in 9, 1 time and 2 over. We place the 2
before the 5 and thus make 25. 7 is contained in 25, 3
times and 4 over. We place this 4 before 2 and thus make
42. 7 is contained in 42, 6 times.

When the Divisor does not ecceed 12 the multiplication
and subtraction are performed mentally, the quotient only
being written down, the work being thus greatly short-
ened. This is called Short Division.

When all the different steps of the solution are written,
the process is called Long Division,



(n
2)86(
(6)
31576
(11)
4)85%(
(16)
5)735(
(21)
6)732(
(26)
7)784(
(31)
8)896/(
(86)
9)468(

(1)
2)456

(6)
8)785
(11)
3)669
(16)
4)512
(21)
4)736
(26)
5)615

The

upil is e:
elon, and next by

(2)
2)58(
(7)
8)465(
(12)
4)764
17
5)850(
(22)
6)846(
(27)
7)798(
(32)
8)936(
(87)
9)576(

(2)
2)736

(7)
3)8i6

(12)
8)513
(17)
4)624
(22)
4)816
(27)
5(785

DIVISION

Exercise xxiv.

(3) 4)
2)54( 2)92(
(8) (9)
3)723( 3)873(
(18) (14
4)939( 4)576(
(18) (19)
5)975( 5)745(
(23) (24)
6)924( 6)972(
(28) (29)
7)833( 7)966(
(83) (84)
8)944( 8;976(
(38) (39)
9)864( 9)738(

Exercise xxv.

(3) (4)
2)548 2)574
(8) 9)
8)522 8)414
(13) (14)
3)546 8)765
(18) (19)
4)732 4)576
(23) (24)
4)972 4)608
(28) (29)
5)645 5)785

(5)
2)96(
(10)
8)975(
(15)
4)748(
(20)
5)885(
(25)
6)834(
130
7)959(
(85)
8)992(
(40)
9)666(

(6)
2)538
(10)
3)738
(16)
8)825

(20)
4)824

(25)
4)488

(30)
5)840

39

ﬁected to work Exercise xxiv., first by Long Divi
ort Division.
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(81) (82) (83) (34) (85)
5)815 5)935 5)780 5)765 5)880
(86) (37 (38) (39) (40)
6)834 6)648 6)654 6)774 6)864
(41) (42) (43) (44) (45)

6)1476 6)3336 6)2514 6)3654 6)7338

(46) (47) (48) (49) (50)
7)2569 74732 7)8456 79359 79870

(61) (52) (58) (54) (55)
8)7256 8)3656 8)7576  8)29852  8)111082

(56) (57) (58) (59) (60)
9)8892 9)3978 9)2565 9)63288 9)67356

Exercise xxvi.
Practical Problems.

1. At 6 cents each, how many oranges can be bought for
354 cents?

2. At 2 dollars a day, how many days' work can I hire
for 346 dollars ?

3. How many pounds of rice at 4 cents a pound can 1
buy for 3672 cents?

4. In 3 feet there is 1 yard ; how many yards are there
in 693 feet?

5. If 8 men can dig 768 rods of ditch in 3 weeks, how
many rods can 1 man dig in the same time?

6.71f 7 yards of cloth cost 637 cents. what will 1 yard
cost

7. If 9 men can dig 135 bushels of potatoes in 1 day,
how many bushéls can 1 man dig in 1 day?

8. When 7 is multiplied by a certain number the pro-
duct is 861, what is the number ?

9. Lf 6 bins of equal size are exactly filled by 306312
bushels of grain, how m ch does each bin hold ?

10. If 7 men can cut 56 cords of wood in 4 days hew
much can 1 man cut in the same time?
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Ex. 2. Divide 70268 by 7
Divisor 7) 70268 Dividend.

10038 Quotient. 2 Remainder.

In this example we say 7 is contained in 7 ten thou-
sands, 1 ten thousand times and no remainder. We put
down this 1 in the ten thousands’ place. 7 is not con-
tained in O thousands. We put a O in the thousands’
place. 7 is not contained in 2 hundreds. We again
write a 0 in the hundreds’ place. 7 is contained in 26
tens, 3 tens times and 5 over. We write the 3 in the tens’
place. 7 is contained 8 times in 58 units and 2 over.
We write 8 in the units’ place and indicate the division ot
the 2, thus, 2 ; this is annexed to 10038, thus, 10038%.

58. PROOF.—Multiply the Quotient by the
Divisor, and to the Product add the Remain-
der, if any, and if the pésult is the same as the
Dividend the work is l:kely to be correct.

Exercise zxvii.

Divide

1. 6532 by 3. | 14, 56464237 by 9.

2. 11236 by 9. 15. 46626289 by 11,

3. 57636 by 6. 16. 2523360 by 6.

4 11485 by 7. 17. 160590736 by 8.

5. 98537 by 8. 18. 370870480 by 10.

6. 345246 by 5. | 19. 101650247 by 12.

7. 1680245 by 4. | 20. 51088982 by 7.

8. 3432026 by 6. | 21. 67320837 by 9.

9. 6216563 by 8. | 22. 80040526 by 11.
10. 7295849 by 10. | 23. 106131923 by 12.
11. 16779120 by 12 | 94, 740048200 by 8,
12, 87000305 by 5. | 95. 45608875 Ly 10
13. 5767692 by 7. | 26, 336384072 by 9

Exercise xxviii.

Practical Problems.
1. When flour is worth 8 dollars a barrel, how many
parrels could be bought for 3456 dollars?

2. If 7 casks of sugar weigh 8792 pounds, what 1s the
average weight of each cask?
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3. A father dying left an estate of 37356 dollars t6 be
divided equally among his wife, his two sons and his
three daughters; what was the share of each?

4. Five men bought a horse for 160 dollars ; they hire
him out at 4 dollars a day for 24 days, and sell him for
120 dollars ; how much will each one gain I’

5. A grocer bought 15 barrels of flour for 100 dollars ;
he sold it so as to gain 20 dollars; how much did he
receive per barrel !

6. How long will it take two boys, starting at the same
place, and travelling in opposite ~directions, to be 29076
rods apart, if one gues 5 and the other 7 rods in a minute ?

7. If 66 apples are divided equally among 5 boys, how
many does each boy receive !

In performing this division we 5) 66 Dividend.
see that each boy receives 13! tient.
13 whole apples, and that } Quotien
there is one apple left. This apple, being part of
the Dividend, is also to be divided among the 5
boys, but when anything is divided into fire equal
parts one of the parts is called one-fifth and is
written }. Each boy will, therefore, receive 134
apples.

8. If 4 sacks of coffee weigh 523 pounds; whas i
weight of each ? € P i what is the
9. If 626 dollars are divided equally among 5 h
wiilobelthe share of each ? *quaTly fmong b men, what

. In one week there are 7 days: h
th‘;'l" 1:}1 ﬁs days ? y8 ; how many weeks are
- John, James and William have altogether 756 mar-
bles, which they wish to divide equally ; i
share of each ?y qually ; what will be the

12. A man has 4 equal lots of land, containing in all
2759 acres ; how many acres are there in each lot 9

13. If 9 car-loads of freight weigh 141712
Is the weight in each car»lfadl = pounds, what

14, 1f 8 waggone. carry 4384 bricks, how many bricks
can Le carried on one waggon

Case IL
579 When th> Divisor is greater than

T LLI-TRECN
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Ex. 3. Divide 4839 ny 17

Divisor. Dividend. Quotient.

4839 (284 * 1— 17
31 2— 34
143 8-l
136 4— 68
5— 85

6—102

[ 7—119
_— 8—136
11 Remainder. 9—153

Since 17 18 not contained in 4 thousands any thousand
times, we unite the 4 thousands to the 8 hundreds, muk-
ing 48 hundreds ; 17 is contained in 48 hundreds 2 hun
dred times. We set down 2 as the first figure in the
yuotient, then multiply 17 by 2, and subtract the product
34 from 48. The remainder is 14. To this remainder
we annex the 3 tens of the dividend, making 143 tens; 17
is contained in 143 tens 8 teus times. We set down 8 as
the next figure of the quoticnt, then multiply 17 by 8, and
subtract the product, 136 from 145.  The remainderis 7;
to this remainder annex the next figure of the dividend
and continue as before.

Ex. 4. Divide 74198 by 37.
37) 74198 (2005
T4

198

185

13
In this example we find there is no remainder on sub-
tracting 74 from 74, and on bringing down 1, the third
figure of the dividend, 37 is not cuutained in'it ; we there-
fore write 0 as the second figure of the quotient. When
we bring down 9, the next figure of the dividend, 37 is not
contained in 19 ; we therefore write another @ as the third
tigure of the quotient. When we bring down 8, tH® last
figure of the dividend, 37 is contained i 198, 5 tines, and

we go on as before.
Note.—For every figire of the dividend brought down

one figure must be written tn the quotient.

* Lot the pupil. before ccmmeneing th operation of dividing, con-
struct a table by multiplying the divisor by each number succes-

sively up to 9 in the manner indicated in the example. The
proper guotient will then be apparent on inspection.
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The proot is the same as in Short Division.
2005 Quotient.
87 Divisor.

14035
6015

74185 Product.
13 Remaindet.

74198 Dividend.
Exercise Xxix.

Divide
1. 764 by 51 | 16. 2802690 by 990,
2. 367 by 4L. | 17. 8991207 by 1449,
3. 987 by 53. | 18. 9672160 by 1560.
1. 4567 by 61. | 19. 6192133 by 1653.
5. 2936 by 74. i 20. 8515772 by 1736.
6. 88271 by 65. ! 21. 9876480 by 1976,
7. 29781 by 56. |22, 24197460 by 2492.
8. 71847 by T6. 23. 8281505 by 1905.
9

10.739298 by 801. 25. 16081440 by 5058,

11. 80157 by 546. 26. 28103465.by 6391,

12, 466281 by 0:w 27. 18356508 by 16074,
18. 159750 by 4 28, 572105376 by 78617.
14. 539902 by 239. 29, 844943192 by 184376
15. 999999 by 198. i 80. 1806147420 by 85805.

Exercise xxx.

Practical Problems.

1. There are 24 hours in a day; how many days are
tnere in 1052 hours?

2. 1f a man walks 25 miles in a day, how long will it
take Lim to walk 950 miles?

3. Sound moves 370060 feet in 34 seconds; how far will
it move in 1 second {

4. A drover bought 23 head of cattle for 736 dollars ;
what was the price per head |

6. In 1 year there are 62 weeks; how many years are
there in 6708 weeks|

6. If 75 shares of bank stock sell for 9225 dollars, what
is the orice per shara?

. 67654 by 122, } 24, 13896225 by 2975.
|
|
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7. A man bought a farm of 524 acres for 24104 dollars ,
what was the average price per acre?

8. How many balts could be made out of 281765 pounds
of cotton. allowing 517 puunds to the bale?

9. If a steamship sails 5836 iiles in 17 days, what
would be the average daily distance !

10. A flour barrel holds 196 pounds of flour ; how many
barrels will it take to hold 406700 pounds?

ABBREVIATED PROCESSES IN LONG DIVISION
Case I
80. To divide by a composite number.

61. A Composite Number is one which may be
produced by multiplying together two or more num-
bers, neither of which is 1. Since 16=8x2, 16is a
composite number.

Ex. 5. Divide 8769 by 42,
7)8769

6;1252 and 5 units over= 5.
203- 4 sevens over=28.

Remainder=:33.

Since the factors of 42 are 7 and ¢ we divide by these
factors in succession.  First, dividing by seven we obtain
1252 for yuotient and 5 for remainder. This is 5 units.
We.then divide the quotient by six and obtain 208 for quo-
‘ient and 4 for cemainder. This is 4 groups of 7 units
sech or 28 units. The remainder is, therefore, 28 units
b units=33 units. . .

Heisee, The true remainder is found by
muitiplying the last remainder by the first
livisor and adding to the product the first
remainder.

BExercise xxxi.

Divide
. 46827 by 27. 7. 8742 by 25.
. 87468 by 64. l 8. 76542 by 96.
97648 by 63. | 9. 87648 by 81.
18853 by 45. | 10. 419421 by 99.
8643296 by 85. 11. 339240 by 132.
7308216 by 4%, | 12, 800345 by 144.

©5 O e 010 =
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Case II.

62. To Divide when there are ciphers at
vhe right of the Divisor.

Ex. 6. Divide 8593 by 700.

The divisor, 700, may be 7,00)85,93
resolved into the factors 7 and —_—
100. We first divide by the 12 and 193 rem.

factor 100 by cutting off two figures at the right, and get
85 for the quotient and 93 for the remainder. We then
divide the quotient, 85, by the other factor, 7, and obtamn
12 for the quotient and 1 for a remainder. The last
remainder, 1, being multiplied by the divisor, 100, and
93, the first remainder, added, we obtain 193 for the true
remainder.

Hence, To divide, when there are ciphers at the right of the
divisor, we cut off the ciphers from the divisor, and the same
nwmber of figures from the right of the dividend ; we then
divide the remaining figures of the dividend by the remaining
Sigures of the divisor and prefic the remainder to the figures
cut off, and the result will be the true remcinder,

Exercise xxxii.

Divide
1. 725 by 30. 7. 8786 by 1700.
2. 7642 by 60. 8. 21500 by 3600.
3. 8642 by 700. 9. 378751 by 12300,
4. 97861 by 800. 10. 984721 by 6400.
5. 72369 by 90. 11. 1684273 by 2500.
6. 94678 by 80. 12. 9486279 by 15000.

Exercise xxxiii.
Practical Problems.

1. In a yard thete arc 36 inches; how many yards are
there in 3888 inches?

2. Therp are 60 minutes in an hour ; how many hours
ur% t}’lf‘:}rle in 3900 minules !

3. There are 16 ounces in a pound ; how many pounds
are there in 1968 ounces? P ’ VP

4. How many pounds of beef at 18 cents a pound can
be bought for 540 cents?

8. There are 64 pints in a bushel ; how many b 1
are there in 2688 uinpts’l ! ny bushnels
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6. A farmer sold 24 horses for 5640 dollars ; how much
did he receive apiece for them?

7. There are 25 pounds in a quarter ; how many quar-
ters are there in 34450 pounds?

8. How many bushels of oats, at 56 cents a bushel, can
be bought for 13272 cents?

9. Tf 48 acres of land produce 2064 bushels of corn, how
much will ke produced from one acre?

10. If a man travels 2052 niiles in 54 days, what is the
average travel per day?

63. If any three of the four numbers, that form the
Divisor, Dividend, Quotient and Remainder be given,
we can find the fourth.

1. Let Divisor, Dividend, and Quoticnt be given.
Multiply the Divisor by the Quotient, subtract the
result from the Dividend, and we have the Remainder.

2. Let Divisor, Quotient, and Remainder be given.
Multiply the Divisor by the Quotient, add the Re-
mainder to the result, and we have the Dividend.

3. Let Divisor, Dividend, and Remainder be given
Subtract the Remainder from the Dividend, divide the
result by the Divisor, and we have the Quotient.

4, Let Quotient, Dividend, and Remainder be given.
Subtract the Remainder from the Dividend, divide the
result by the Quotient, and we have the Divisor.

Exercise xxxiv.

1. What numbker divided by 75 will give a quotient of
117 and remainder of 39!

2. What number must be taken from 9765 so that it
may be exactly divisible by 132!

3. Of what number is 483 both divisor and quotient ?

4. What number larger than 216 will divide 75168 with-
out a remainder?

5. What numter must be added to 38472 so that it may
be exactly divisible by 379?

6. The answer to a question in Multiplication is 1404336
end the multiplicand is 5163 ; what is thie multiplier 1

7. If the quotient ke 5000 when the divisor is 2001 and
the remainder 100, what is the dividend ?

8. ‘What number divided by 528 will give 36 for quotient
and leave 44 as a remainder
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9. If the dividend be 784622 and the quotient be 4044,
what is the divisor and the remainder?

10. If the quotient be 194, the divisor 4044, and the re-
mainder 87. what is the dividend ?

Exercise xxxv.
Practical Problems Involving the Previous
Rules.

Ex. 1. A carpenter can earn 45 dollars a montlr,
his expenses are at the rate of 24 dollars a month.
He wishes to purchase a lot of ground which contains
19 acres, and is held at 42 dollars per acre; in what
time may he save enough to make the purchase?

He saves 45 - 24=21 dollars a month.

The lot will cost 19 x 42=798 dollars ;
then the number of months in which he can save enough
to purchase the lot is 798-:-21=38 months.

1. A farmer bought land from A at 60 dollars an acre,
and the same quantity from B at 85 dollars an acre.
The whole amounted to 53215 dollars : how many acres
did he buy from each 1

2. A merchant sold a piece of cloth containing 45 yards,
another piece containing 57 yards, and another contain-
ing 63 yards, at 14 dollars a yard; what did the whole:
amount to 1

3. A man left 2535 dollars each to his four children,
but one of them dying the three remaining children
divided the money equally among them; how much did
each receive ¢

4. A man earns 25 dollars a week, and spends 12 dol-
lars a week : he saves 195 dollars: how many weeks does
he work ? .

5. A farmer has 24 cows ana 93 sheep, worth 1521
dollars ; if the sheep are worth 5 dollars each, how much
is each cow worth !

6. If 29 men earn 7940 cents in a day, and 25 boys
earn 5450 cents in a day, how much more does one man
earn in a day than one boy ?

7. How many barrels of flour at 6 dollars a barrel are
equal in value to 1100 tons of coal at 9 dollars a ton?

8. If amechanic earns 52 dollars a month, and his ex-
penses are 34 dollars a month, how long will it take him
to pay for a farm of 86 acres, worth 12 dollars an acre ?
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9. A clerk’s salary is 1200 dollars a year; he pays b
dollars a week for board, 2 dollars a month for car fare,
and his other expenses amount to 1 dollar a day; how
much can he save in a year!

10. Mr. Jones bought a farm of 100 acres at 75 dollars
an acre, 2200 dollars to be paid down, and the remainder
in ﬁv’e equal yearly instalments ; what must he pay cach
year !

11. A man has 13 piles of wuod, each containing 25
cords, and each cord 128 cubic feet ; how many cubic feet
of wood has he!?

12. A man exchanges 159 cords of wood at 5 doilars a
cord, for a horse valued at 144 dollars, and the balance in
sheep at 3 dollars each; how many sheep did he receive?

13. A merchant balancing his accounts found that he
had on hand merchandise worth 475 dollars, and cash
amounting to 2570 dollars ; he had lost by bad debts 250
dollars, and owed 525 dollars ; if his orviginal capital was
2000 dollars what had he gained !

14. A cistern containing 13500 gallons is filled by two
pipes, oue discharging 250 gallons an hour, and the other
300 gallong, but, by a leak in one of the pipes, 100 gal-
lons are lost in an hour ; if the cistern is empty, how long
will it take to fill it ?

Ex. 2. If 3 pounds of coffee cest 30 cents, what
will 8 pounds cost ?
The cost of 3 pounds of coffee = 30 cents;
¢« -1 pound “ =% =10 cenls;
“ 8 pounds ¢ =8 x 10 cents =80 cents,
15. What will 13 slates cost, if 5 slates cost 80 cents?
16. 1f 4 trees cost 72 cents, what will 3 trees cost?
17. If 6 borrels of flour cost 48 dollars, what will 7
barrels cost ?
18. What will be the cost of 1% cords of wed, if 4 cords
cost 24 dollars?
19. If 15 yards of cloth cost 75 dollare, what will 20
yards cost !
" 20, If 7 pounds cf beef cest 56 cents, what will 5 pounds
cost ]
21, If 12 men can earn 36 dollars in a day, how much
vin 4 men earn in the same time?
22, If 28 acres of land cost 4480 doilars, how much will
14 acres cost at the same rate !
B
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23. Tn 52 years there are 18980 days, how many days
are there in 65 years!

24. Twenty-five barrels of flour weigh 4900 pounds;
what is the weight of 36 barrels?

25. If you can buy 765 yards of cloth for 51 dollare,
how many yards can you get for 376 dollars?

26. If 38 acres of land cost 11172 dollars, how many .
acres can be bought for 107310 dollars?

27. If 13 houses cost 16250 dollars, what will 25 houses
cost ?

28. If 17 horses cost 1802 dollars, how much will 9
horses cost !

29. Fifteen meri can husk 1095 bushels of corn in a day ,
how many bushels can 27-husk ?

Ex. 3. If 7 men do a piece of work in 36 dayr,
in how many days can 28 men do it

Tinte for 7 men to do the work=36 days ;

“ lman ¢ « = 7x36 days ;
“ 28men ¢ ¢ =129 days.

30. If 15 workmen can do a piece of work in 25 days,
in what time can 25 men do the same {

31, A field can be mowed by 40 men in 9 days, in how
many days would it be finished by 30 men?

32. If 16 men can build a house in 20 days, how long
would it take 10 men to build it ?

33. If 19 men can finish a work in 437 days, how long
will it take 23 men to do the same work ?

34. If 18 horses can cart away the earth from a cellar in
75 days, in how many days would 27 horses do this work !

35. Ten_men engage to build a house in 63 days, but
3 of them%cing taken sick, how long will it take the rest
to build the house ?

36. If 6 carpenters can build a house in 72 days, how
long would it take 9 carpentes to build the same!

37. How long will it take 40 men to bwld a wall, if 12
men can do it in 20 days?

38. How long will it take 9 men to do the same amount
of work that 6 men can,do in 15 days?

39. How long will 19 men tuke to do a piece of work
which requires 17 men 133 days to do?

Ex. 4. 1t 30 men build a wall in 18 days, how
:nany men will be required to do it in 12 days?
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Menreqaired to build ths wall in 18 days=30 men ;
¢ ‘ “ ¢ 1day =18 x30 men,
- “ A “ 12 da.ys=l%m=45 men.
40. If 4 men can dig a garden in 7 days, how.many
men would be required to dig it in 1 day ?
41, If 28 men can mow a field of grass in 12 days, how
many men will be required to mow it in 4 days?
42, If 7 men can reap a field of wheat in 18 days, how
((;’mny2 men would be required to do the same work in G
ays
43. A piece of work was to have been performed by 144
men in 36 days, but a number of them having been dis-
charged. the work was performed in 48 days ; how many
men worked ?
44. If 20 men can perform a piece of work in 25 days,
how mapy men will it take to do it in 12 days?
45. How many men in 26 days can perform the same
amount of work that 39 men can do 1n 76 days!
46. A drain is dug by 49 men in 96 days; how many
men would have been required to dig it in 84 days!?
47 If 8 workmen can build a wall in 27 days, how hany
workmen would be required to build it in 3 days?
48. If 100 workmen san perform a piece of work in 13
ays, how many men are suflicient te perform the work ir
days?
49. A gentleman met a number of beggars, and relieved
9 of them by giving 25 cents to each one; how many
would he have relieved for the same sum had he given
shem only 15 cents apiece !

EXAMINATION PAPERS.

L

1. Define the following terms: Unit, Number, Notation,
and Numeration. .

2. Add together four millions twenty chousand and sev-
enty-nine, twelve millions two thousands and seven, and
oge million and five thousand, and subtract 16538107 fron:
the sum.

3. Find the remainder after subtracting the numbert
44444, 9999, 666, 77, 1, in succession from 1000000.

4. Add together the sam, differcnce, product, and quo

tient of the two numbers 825 and 93183756.
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5. T bought a farm of 136 acres for 8568 dollars, and
sold 93 acres of it at 75 dollars an acre, and the remainder
for what it ccst; how much did I gain by the bargain!

II.

1. Explain the meaning of the following terms, and
give an example of each: Subtrahend, Multiplicand, Pro-
duet, Divisor, Quotient, Remainder.

2. Find the sum of the following numbers, and express
the result in words: 1234567, 8765433, 6394703, 3105297,
5712843, and 4187157.

3. What is the difference between the aggregate of
1030, 825, 1769, 150801, and a million. Show that the
same difference is obtained by taking one of the numbers
from a million, another from the remainder, and so on
for the rest of the numbers.

4. Express MMDCXCIX. and CCCXXIX. in the ord1-
nary numerical characters ; tind their product, and express
the result in Roman characters.

5. How many bushels of wheat, at 125 cents per bushel,
should be exchanged for 250 pounds of sugar, at 8 cents
per' pound ! -

1. From 7503 take 871, and explain the process of
““borrowing and carrying ’ in the common rule of subtrac-
tion.

2. How may the process of subtraction te verified?
Give an example.

3. By how much does the sum of the numbers
27182818284 and 31415926535 exceed their difference !

4. What arithmetical operation bears the same relation
to subtraction that multiplication bears to addition !

5. Bought a farm for 35380 dollats, and having made
improvements valued at 3420 dollars, I sold one-half of it
fcr 21750 dollars, at 75 dollars an acre ; how many acres
did I purchase, and at what price per acre?

Iv.

1. What is the objest of division? Show that it may
te considered a shorténed subtraction.

2. What are the factors of a number ?

8. If division by a composite number te performed by
successively dividing by its factors, show how the complete
remainder may be found. Ex. 1437281 divided by 105.

4. How much can a man earn in 114 days, if he can
earn 48 dollaxs in 24 days!
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8. A man bought a number of sheep at the rate of 3
for 18 dollars : how many did he buy for 8648 dollavs?

v

1. What is multiplication ? Show by an example that it
is a short method of performing addition.

2. Show by an example that two or more factors will
gi]ye]the same preduct in whatever order they are multi-
plied

2. How many times must 1874 be added to itself to
ma: e a total of 163038 !

4. The product of 75 by 43 is 8225 ; how much must be
adde:l to it to obtain the product of 77 by 43?1

5. A drover bought 79 oxen at 42 dollars each ; he sold
25 at 40 dollars each; for how much per head must he
sell the rest so as to gain 1544 dollars on the whole trans-
action !

VI

1. Given the divisor, quotient and remainder, how is
the dividend found !

2. T bought a farm of 150 acres for 12000 dollars; 1
sold 29 acres at 95 dollars an acre, 75 at 112 dollars an
acre, and the rest at 96 dollars an acre ; what did I gain
by this transaction !

3. What number is that, which being multiplied by 15,
the product divided by 16, the quotient multiplied by 7,
35 subtracted from the product, the remainder divided by
ton, and 52 subtracted from the quotient, the remainder
is 18!

4. I bought a farm for 6480 dollars, and after spending
83y dollars on improvements on it, I sold one half of it
for 4050 dollars at 45 dollars an acre ; how many acres
did I buy. and at what price per acre !

5. If 16 men can perform a picce of work in 86 days,
in how many days can they do it with the aid of 8 more
men ¢

VIL

1. Explain why in addition of numbers the operation is
begun at the units’ place. TIs this necessary! Illustrate
by an example.

2. A person willed his property to his three children.
To the youngest he gave 2149 dollars; to the second
8 times as much; and to the eldest 5 times as much as
to the second; find the value of the property
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3. Two ships 3120 miles apart approach each other, the
one sailing at the rate of 146 miles a day, and the other
at 127 miles ; how far will they be apart at the end of 9
days?

Z. John found a bagful of coins. On counting them he
found there were 5 cent pieccs, 10 cent pieces, and 20 cent
pieces in it, and the same number of cach ; how many of
each were there, if the whole amounted to 8645 cents

5. A gentleman dying disposed of his property worth
53175 dvollars, as follows : he left 1500 dollars $o a church;
4 times this sum to a college ; and he divided the remain-
der equally among his 5 sons and 2 daughters ; what was
the share of each child ?

VIIL

1. If a man has a salary of 2400 dollars a year, and
spends 4 dollars a day, how much will he save in 5 years,
allowing 365 days in a year?

2. What number must be taken 708 times from 638953
so as to leave 69 for remainder

3. A drover bought 12 head of cattle at 22 dollars each ;
9 head at 25 dollars each ; and 4 head at 32 dollars each ;
at how much per head must he sell them so as to gain 158
dollars?

4. Three boys go picking herries and agree to divide the
proceeds equally ; the first picks 15 quarts and sells them
at 13 cen!s a quart ; the second picks 16 quarts and sells
them at 12 cents a guart ; and the third picks 12 quarts
and sells them at 18 cents.a quart ; find what each one
gets,

5. Two travellers, 4 and B, meeting on a journey,
found that the whole distance both had travelled was 2145
miles, and that B had gone 217 miles further than 4 ; how
far had each travelled ?



CHAPTER IL.

Canadian Money.

64. Canadian Money is the legal currency of
the Dominion of Canada. Tt is composed of dollars.
cents and mills. The dollar is the unit, and is de-
noted by the symbol $.

65. 10 mills =1 cent.
100 cents = $1.

66. Dollars are separated from cents, in writing,
by a point. Thus $6.75 is read six dollars and
seventy-five cents. Any number of cents less than
ten, when written with dollars, occupies the second
place to the right of the point, and the first place is
occupied by a cipher; thus, §4.05 is rcad four dol-
lars and five cents. The mall is one-tenth of a cent
and is written one place to the right of the cents
thus, $3.755 is read 3 dollars, 75 cents and 5 mills.

6'7. The present silver coins of the Dominion are
the fifty-cent piece, the twenty-five-cent piece, the
ten-cent piece, and the five-cent piece. The only
eopper coin is the one-cent piece.

Note.—The mill is not coined ; it is used only in com-
putation.  When the final result of a business computation
contains mills, if 5, or more, they are reckoned 1 cent,
and if less than 5 they are rejected.

68. Since numbers expressing mills, cents and dol-
lars increase from right to left in the same manner
us the numbers with which we have been dealing,
they may be added, subtracted, multiplied, and di-
vided in the same manner.
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Exercise xxxvi.
Read the following :

$1.15. $14.25. $21.50. $.243,

$3.24. $6.00. $107.16. $.803.
$11.17. $18.05. $107.60. $8.03.
$19.50. | $25.07. $100.70. $6.008.

Write in figures :

1. Five dollars and twenty-five cents ; eighty-seven dol-
lars and forty cents.

2. Seventy dollars and sixty-seven cents; two dollars
and four cents.

3. Ninety dollars and nine cents ; one hundred and one
dollars and ten cents,

4. One hundred and twenty-nine dollars and one cent ;
nine hundred dollars and ninety cents.

5. One thousand dollars ; one thousand and seven dol-
lars and three cents.

6. Five thousand three hundred dollars and forty-three
cents.

7. Twenty-three thousand and five dollars ; forty thou-
sand dollars, fort cents and five mills.

8. Five thousand dollars and five cents; five hundred
thousand and nine dollars and thirty-seven cents,

9. Four hundred and eighty thousand dollars; five
hundred thousand five hundred dollars, fifty cents and
seven mills.

10. One million dollars; one million, one thousand and
one dollars, one cent and one mill,

Reduction.
Oral Exercise.

1 How many cents are there in 831

2. How many cents ave there in $2 1

3. How many cents are there in $3.16?

4. How many cents are equal to a five-dollar bill ?

5 How many cents arve equal to a dollar bill and 25
cents?

G. How many cents are there in a half-dollar and a
juarter-dotlar 1
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7. How many cents are there in one dollar and a half?
8. How many ten-cent pieces are there in $4 1

9., How many cents are equal to 2 five-dollar bills

0. How many five-cent pieces are there in $21

bet

69. Reduction is the process of changing the
denomination or name of a number without changing
its value,

Ex. 1. How many cents are there in $3.29?
Since $3=100 cents;
$3—=3 x 100 cenis or 300 cents;
300 cents and 29 cents make 329 cents,
therefore, $3.20—=329 cents.

Hence, In reducing a wumber of dollars and cents to
eenls, we simply remove the point.

Ex. 2. How many dollars are there in 6904 cents?

Since 100 cents=$1;
1 cent=§riy;
6904 cents=3§%%% =$§69.04.
For when 6904 cents are divided by 100 the quotient is
69, and the remainder 4 cents.
Hence, In reducing cents to dollars the point must be
placed tico places from the vight.

Exercise xxxvii.

Reduce to cents

1 85, $7.36; 817.04.
2, $20.18¢ $141.36; §200.09.
3. 8361.07; $500.76 ¢ £1000,10
4, $1875.63; $3647.29; 376841.06.

5. $20068.07; §141368.79 ; $10010010,01.
Reduce te dollars and cenrg

& 368 cents; 700 cerrs; 1236 cents.

T 241 zents; 7008 cents; 910988 zents.
¥ 54168 cents; 500709 cents, 684007 cents

3. 800041 cents; 280014 cents; 340001 cents.
0 2000006 garre: 7010018 cents . 1AL gente
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Addition.
Oral Exercises.

1. A book cost $1.25, and a slate 50 cents ; how much
did they both cost ? .

2. A pound of tea cost $1, a pound of coffee 25 cents,
and a ham $1.75; what was the total cost ?

3. If T pay $1.20 for a turkey, $1.15 for a goose, and G0
cents for butter, how much do I pay for all?

4. Bought a pig for $6, a bag of flour for $4, and a cord
of wood for $7.50; how much did I pay for al .1

5. Paid 90 cents for paper, 10 cents for pins, and $1.25
for a book ; how much did I pay for all?

6. A book costs 90 cents, a pen-lholder 10 cents, and a
slate 35 cents ; how much do they all cost ?

Ex. 3. Add together 87.37, $29.78, $0.29, $§187.04
and 8500,

$ 7.37 As we must add things of the same kind,

78 we write dollars under dollars and cents under

0.29 cents, letting the peints range in a straight

187.04 line. Then regarding the dollars and cents as

500.00 so many cents, we add as in simple numbers

— and place the point in the sum two places

$724.48 from the right to reduce the cents to dollars.

Exercise xxxviii.

(1) ) (3) &)
$71.36 $184.36  $1843.21  $105.20
169,08 769.28 978.89 110.00
208,72 41,07 86,07 409,05
714.39 869.36 362.48  1000.65

5 A farmer receives $15.37
$3 13 for some potatoes, and &
much does he receive in all?

6. Sold some velvet for $3.33, broadcloth for §13.75,
silk for $12.50, muslin for $5.40, carpeting for $30.05, a
shawl for $12.25 ; what is the amount of the bill 1

7. If a house costs $3487.75 ; repairs, $53.37 ; painting,
$119.23; furniture, $1563.39 ; moving, 9 ; what was the
whole cost ?

8. A lady gives 25 cents for needles, $17.50 for a dress,
$2.63 for trimmings, $1.50 for a cap, and 12 cents for
thread ; how niuch does she lay out?

ir a cow, 875 for a horse,
55 for some poultry; how
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Subtraction.

Oral Exerczises.

1. John bousht a book for $1.20 and sold it for $1.75;
how much did i gain{

2, A merchant buu«ht goods for §4.75 and sold them
for 86; how much did he gain?

8. John had &10; ho 1-11d 22,50 for some books, and
$1.50 for a satchel; how much money has he left !

4. Mary had 31.25; she paid 75 cents for some ribbons,
and 25 cents for car tickets; how much has she left?

5. Bought some rice for 60 cents, some sugar for 45
cents and some tea for $1; how much change should I
Eet from a tive-dollar bill?

Bought a horse for; 8120, a saddle for 815, and sold
bﬂth for €150; what was my gain{

7.1 lmu"ht a pound of rice for B cents, crackers for 15
cents, raisins for 18 cents, candy for 10 cemts: how much
chanyge should 1 get back if I gave the clerk $1.00¢

Ex. 4. John owes $137.35 and pays $29.17; how
wuch does he still owe?

$137.35 Wiiting dollars under dollars and

29,17  cents under cents, we regard the dollars

and cents as so many cents and sub

$108.18  tract as in simple numbers, We ther

place the point two places from the right of the remainder
to reduce the cents to dollars.

Exercise xXxxix.

(1) (2) (3) (4)
$101.36 §76.14 820,00 782,96
9.78 17.59 156,01 189.75

5. A man has {000 ; he buys a house worth $4829.36;
how much mene, has he regaining?
John las .‘.‘7 41, James hia $al. 00; how much
3 more hun Johnd
saluy is 131000 & year; 1 pay for rent 8150, for
geoeerics §525.10, for butter 860,30, for dry goods $2:07.68,
\nd for other expenses 575,60 ; how much 40 1 save!
A man worth £104:0 ga\e away $956.38, and lost
Sll”’? 82; what was he then worth?
9. If ahdy gives 12 cents fu1 ink, 63 cents for pens,
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$13.30 for bocks, and $1.87 for paper ; how much change
must she get from a twenty-dollar bill 7

10. Bought 875 worth of hay, and 25,25 worth of corn;
paid 849.83 ; how much is still due ! L

11. I paid $4637.25 for a farm, $3G75.25 for building a
house, and $2896.87 for building a burn ; I sold my prop-
erty for $13000 ; how much did I gain?

12 I paid $246.75 for a horse, $325.45 for a mule,
8i2.25 for an ox, §37.50 for a cow ; I sold them ail for
$603.50 ; what was the loss !

Multiplication.

Oral Exercises.

1. What will 10 pounds of fish cost at 12 cents a pound?
2. What will 3 pair of boots cost at §$5.25 a pair !
3. If 1 earn $10.50 in 1 weck, how much can I earn in
2 weeks !
4. Bought 2 hats at $1.23 each, and 3 collars at 25 cants
each ; how much did I pay for them?
5. Thomas earns 75 cents a day ; his expenses are 52
cents a day : how much does he save in 7 days?
6. A man bought 4 bushels of wheat at $1.12, and sold
the flour for $5; how much did he gain? .
7. Bought 5 barvels of flour at §3.50 a barrel, and 6
1b;uas]luils of wheat at $1.25 a bushel ; what was the cust of
oth
8. What is the cost of 2 pair of chickens at 75 cents a
pair, and 5 pair of ducks at 60 cents a pair?
9. Bought 5 pounds of coffee at 35 ceits a pound, and
12 pounds of ham at 22 cents a pound ; how much change
did I get from a five-dollar bill §

Ex. 5. Multiply $78.39 by 8.

§78.39 We regard the dollars and cents as
8 go many cents, and multiply as in

-— Bimple Multiplication, and then we
§627.12 place the point two places from the

right of the product, to reduce the cents to dollavs,
Exercise x1.

1) (2) (3) 4
Multiply &78.37  €247.16  $48.75 3751?36
By b 6 19 125
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6. A farmer sold 175 acres of land at §37.50 an acre ;
how much did he get for the land !

6. A miller sold 525 barrels of flour at $6.71 a barrel ;
how much did he reccive for all of it?

7. What will 42 calves cost at $3.75 each?

8. At 37 cents each, what will 75 geese cost ?

9. What will 890 cords of wood cost at 3.78 a cord ?

10. What will be the cost of 14 yards of black silk at
81.20 a yurd?

11. If a boy’s wages are §4.75 a week, how much will
he earn in a yeav, or b2 weeks?

12, If & clerk carns §3 a week, and spends $4.75 a wesk,
how much will he lay by in a year?

13. What will it cost six persons to board for a year at
the rate of §5.75 cach for a week ?

14. What is the value of 17 chests of tea, each weighing
59 pounds, at §0.72 a pound?

15. A merchant sold 15 barrels of pork, each weighing
200 pounds at 12 cents a pound ; what did he receive i

16. A lady goes to market with 10 dollars ; she buys 6
dozen eggs at 27 cants, 7 puunds of meat at 16 cents, and
3 bushels of potatoes at §1.25 ; how much meney has she
remaining !

17. A drover bought 95 cows at $37.25 cach, and sold
them at $40 each ; how much did he make?

18. Mr. Gootl bought 15 hogsheads of molasses, con-
tainiug 63 gallons each, at 65 cents a gallon, and sold it at
$1.10 a gallon ; what was his gain?

Division.
Oral Exercises.

1. 1f 7 hens cost $£3.57, what will one cost?

2. At b cents each, how many oranges can I buy for 81.

3. I paid $18.24 for 6 weeks' board ; how much did I
pay a week !

4. At G cents each, how many lemons can I buy for
§3.721

5. If 4 hats cost 55, what will 7 such hats cost ?

6. A yard of calico is worth 12 cents; if I buy 15 yards
and give a two-dollar bill in paymeut, how much oranges
at 5 cents each can 1 buy with the change?

7. If a barrel of flour costs §5.23, how many batrels can
be bought for $501

8. At the rate of 15 cents a dozen, how many dozen
buttons cau b bought for §31
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9. If I buy 17 pounds of sugar at 10 centsa pound, how
many oranges at 5 cents cach can I get for the change due
me from a five-dellar bill

10. A yard of calico is worth 9 cents ; how many yards
can I get for 10 dozen of eggs, worth 18 cents a dozen?

11. 1f 1 trade 6 pounds of butter at 20 cents a pound,
and 10 pounds of lard at 12 cents a pound, for sugarat 12
cents a pound, how many pounds of sugar do I cet?

BEx. 6. Divide #639.75 by 5.

We resnrd the dollars and cents as go

5)8629.75 many cents, and divide as in simple
division, Then we place the point in
$127.95 the quotient to separate the doilars

from the cents.
Ex. '7. When potatoes are worth §1.25 a, bag, how
many bagfuls can be bouglt for §46.251

125)4625(37 We are required to find how often
375 $1.25 is contained in $46.25. We re-
— gard $1.25 as 125 cents and $47.25 as

875 40625 cents and then we divide in the
875 usual way.

Eixercise xli.

1) (2) (3) (4)
6)§76.32 7)8149.59 8)%145.36 9)3237.06

b. If a person spends $410.28 in a year, how much is
that a week, allowing 62 weeks to a year?

6. Divide $2117.71 equally among 35 families, and find
the share of each.

7. A man pays for some land $400 cash and $192.80 in
produce. 1f there were O7 acres, how much does the land
cost him per acre !

8]. How many sheep can be bought for $302.95 at $4.15
each.

9. If 93 oranges eost £5.55, what will 87 cost?

10. Iboughta house for $3153, and paid for 1t in instal-
ments of $575.50 each ; how many payments did 1 have
to make!

il. William earned $.25 a day, and paid 75 cents fur
board ; in how 1wy days would he save 012,50 ¢

12 A merchant received $363.25 for a case of silk, in-
cluding $1.25 cost of box. How many picces of silk weve
in the case, if he received §53.25 for each piecel

2
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BILLS.

70. A Bill of CGoods is a written statement of the
goods sold, giving the quantity and price of each
article and total cost, also the date of the sale, with
the names of the buycr and seller.

71. The party who owes is called a Debtor, and the
party to whom a debt is owed is called a Creditor.

SPECIMEN OF A BILL.
Toronto, February 23, 1878.
James Brown, Esq.,
Bought of C. Meredith.

1878, | i
an. | 19 | 151b, Coffee at 82¢..........
¢ 23 I 16 ““ Lard at 152

Feb. 21 25 ¢ Sugar at 13c
« 20 | 16 ‘¢ Ham at 16c

SPECIMEN OF RECEIPTED BILL.
Toronto, March 1, 1878.
John Smith, Dr.
To George Brown.

1878.} P

Jan. | 1 | To 75 Ibs. of sugar at §0.12,° &) 005 |
Feb. . 2 ¢ 47 yds. of cicth * 525, 12 99 !
! Cr. ! [
Jan. | 7 BZY 75 bu. of corn, at $0.73, £58] 50 l
Feb. | 2 | * 43 bu. of apples** 1.25,; 53, 75 !
—'——| 112 25
Balance due, ‘ | $49. 60

1878, March 15th.
Reocived ayment,
George Brown.
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Exercise xlii.

Make out bills for the following accounts, supplying
dates:

1. Mr. J. Jones bought of R. Walker 10 yards silk, at
$2.50; 12 yards flannel, at 40 cents; 16 yards calico, at
15 cents,

2. Mr. Brown bought of McCluug & Bros. 10 pounds
tea, at 75 cents ; 8 lbs. raisins, at 18 cents ; 5 ]-ounds rice,
at 10 cents; 12 Ibs. butter, at 21 cents.

3. James Taylor bought of Thomas Yellowlees 5 quires
foolscap, at 25 cents; I Hamblin Smith’s Arithmetie, at
75 cents; 3 rolls wall paper, at 45 cents; 4 dolls, at. 25
cents.

4. David Montgomery bought of F F. MecArthur 20
yavds cotton, at 11 cents ; 15 yards print, at 16 cents; 12
yards braid, at 6 cents; 3 paiv gloves, at 27 cents; 20
yards dress goods, at 63 cents ; 1 hat, at £5.25.

5. Robert Davey buught of Murdoch Eros. 18 bags salt,
at 75 cents; 4 barrels plaster, at 98 cents; 10 pounds
coflee, at 35 cents ; 1chest tea. 18 pounds, at 65 cents; 48
grain bays, at $3.60 a doz.

6. Levi Van Camp sold Wm, Burns & Co. 257 bushels
wheat, at %1.12; 475 bushels oats, at 36 cents ; 45 bushels
corn, at TG cents; 173 bushels pease, at 82 cents; 367
bushels barley, at 69 cents,

7. A. Thompson bought of A. Harrison 52 pounds sugat)
at 1% cents; 11 pounls coffee, at 33 cents; 26 pounds
soap, at 8 cents ; 14 pounds rice, at Dcents; 7 pounds fish,
at 15 conts ; 138 pounds crackers, at 12 cents.

8. W. West bought of T. Brown 27 pair calfskin boots,
at $1.50 ; 96 pair gaiters, at §3.25: 126 pair overshoes, at
91 cents; 18 paivslippers, nt 95 cents; 75 pair heavy boots,
at $2.75.

9. Mivs. Jones bought of R. Walker & Co. 25 yards
ealico, at 12 cants; 12 spools cotton, at 5 cents; 16 yavds
alpaca, at 75 cents; 17 yards muslin, at 18 cents ; 6 skeiua
tape, at 2 conts,

10. Muwrdoch Bros. sold to A. Preston the following :
27 yards ealico, at 13 cants; 45 yavds wnsling at 18 cents
16 yards linen, at 43 conts; 17 yavds caubric, at 15 eonts;
and 9 handkerchiefs, at 45 cents} end took in exchange 12
bushels potatovs, at 65 cents; 3 barrcls apyles, at §3.25;
13 pounds butter, at 35 conts, and the remainder in cash,
How much cash was paid? Mako out a reseipted bill,
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EXAMINATION PAPERS
I

1. A favmer gave §43.50 for sheep, at the rate of §7.25
for 3 sheep ; how mauy did Le buy!?

No. of sheep bought for $7.25= 3 sheep;

13 1 £l =2 o«
o ]
« « $43.50=="222 shecp,
=18 sheep.
2£ 2If 18 chickens east $4.20, how much will 3 chickens
cos
. 3. A merchant bought 9 pieces of clotl, each contain-
ing 50 yavds, for which he paid §2517.50 ; what was the
cost of a single yard !

4. A baunker has $20000 in cash ; he pays for 50 shares
of stock, at §97.00 a share; and 100 shares, at $110 a
share ; how many shares, at $41.25 each, can he buy with
the remuinder of his money ?

5. 1owed £.70 aud paid $17.25 on 1t ; how many times

-must I pay such a sum to cancel the debt?
IL

1. I retail envelopes at 12 cents a pack, gaining 3 cents

on each pack of 24 ; what did they cost me per 10007

Cost of 24 envelopes=9 c.uis;
I 13 u e

€& 1000 “ zi I;‘: {14
= &3.75.

2. A crocer sold 9760 pounds of flour, at $4.25 per 100
Ibs.; whit was the amount of the sale?

3. Mesors, Smith & Co. Lurn in their store, in a year,
62560 cuhiie foet of gas, what is their gas bill for a year
at §450 per 1000 feet!

4. A man Lought a quantity of coal for $230, and by
retailing it at 85.75 a t., he gained $57.50; Lhow many
tons did he buy?

b. The chaie of sending a telegram to a certain phce
is 40 cents for teu words, and H cents for each additional
word ; what would a despatch of 24 words cost me {

L

1. A horse worth 8159, and 7 cows at $25 each, ware
exchan sed for 57 sheep and $25.95 in money ; what was
the price of a shecp |

B
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‘Value of horse and cows==8$150+7 x $25=$325.
Value of sheep 5 —2 35525;75=$299. 26.
.25 3

Henee ¢ b7 sheep=

therefore ¢ 1 sheep=

=§5.25.

2. A merchant bought 5 pieces of cloth of equal lengths,
at $3.25 a yard ; he gained $18.75 on the whole cost by
selling 4 of the pieces for §750; how many yards were
there in each piece?

8. At an election there were three candidates A, B, and
C; the total number of votes polled was 7734. The suc-
cessful candidate, A, got 203 votes more than C, who got
107 votes less than one-third of the total vote polled;
what was A’s majority over B? .

4. A father divided his property worth $4767 among his
three sons A, B, and C, in such a way that A got as much
as B and C together, and B and C shared alile ; what was
C'e share t

6. If the continued product of 275, 876, 484 and 196 be
divided by 77x28x 47 x b5, what will be the quotient ?

Iv.

1, A merchant expended $547.40 for cloth. He sold a
certain number of yards for $522, at $1.45 per yard, and
gained on what he sold $108. How many yards did he
buﬁ’i almd how much did he gain per yard on the cloth he
80!

2. A farmer exchanged 390 bushels of wheat worth $1.20
a bushel, for an equal number of bushels of barley at 75
cents a bushel, and oats at 42 cents a bushel ; how many
bushels of each did he receive?

3. John Turner has manufactured in 4 years 7740 pair
of shoes, making each successive ycnr 250 pair more than
the year before ; how many pair did he manufacture the
first year?

4. If 80 men have sufficient provici-as for 75 days, and
20 men go away, how long will thcy last the rest?

5. 'the product of 277 and 86 is 210370 ; how much must
be taken from the product to give the product of 275 and
82 and to give the product of 270 and 861




CHAFPTER IL

MEASURES AND MULTIPLES

Section 1.—Prime Nlimbers, Prime Factors,
C.

72. In the series of numbers 1, 2, 3, 4, &c., a dis-
tinction may be observed of odd and even numbers,
An Odd number is one which cannot be divided
into two equal whole numbers, as 1, 3, 5, &o.
An Even number is one which cau be divided
into two equal whole numbers, as 2, 4, 6, &c.

73. There is another, and a more important divi-
sion of numbers into two classes, one clas: consisting of
numbers, each of which is divisible only Ly | and a
number equal to itself, as 2, 3, 5, &c. ; and the other
class consisting of numbers which admit of other
divisors, as 4, 6, 8, &c. The numbers in the former
class are called prime numbers, and those in the latter
class composite numbers. (Art. 61.)

74, A Prime Number is one which can be ex-
actly divided only by unity and a number equal tc
itself.

75. The Prime Factors of a number are the
prime numbers, which when multiplied together will
produce it; thus, 2, 2 and 3 are the prime factors
of 12.

Oral Exercises.
1. What are the prime factors of 307
The prime factors of 30 are 3, 2 and 5, since these
are the only prime numbers which multiplied
together will produce 30.
2, Name the prime numbers from 16 to 537 from 53
to 1017
8. What ore the prime factors of 127 167 157 181
4. What are the prime factors of 217 25% 271 321 331
341
6. What prime factor is found in both 6 and 9?7
6. What prime factor is found in both 20 and &81
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7. What prime factor is common to 12 and 307 21 and
2817

8. What prime factor is common to 35 and 507 14 and
707 33 and 997 42 and 487 26 and 391

76. To resolve a number into its Prime
Factors.

Ex. 1. Find the prime factors of 105.

3)105 Dividing 105 by 3, a prime factor, we
5)35 have 35 ; dividing 36 by 5, a prime factor,
= we have 7, a prime number, therefore the

prime fochees of 105 ave 8, 6, 7.
Exercise xliii.

Find the prime factors of
1. 48, 5, 175, 9. 429. 13. 813,
2. 72, 6. 270, 10, 276, 14, 836.
3. 8L 9. 160, 11. 800. 15, 855,
4. 108 8. 826, 12, 180, | 16, 1155,
What prime factors are common to

17. 50 and 707 19. 63 and 1477

18, 81 and 9617 20. 129 and 6001

Section II.—Cancelation.

77. Cancellation is the process of shortening
operations in division by rejecbing or cancelling equal
factors common to both dividend and divisor.

Ex. 1. Divide 28 by 8.

Whrite the divisor 8, under the dividend 28. Resolvs
28 into 4 X7, and § into 4> 2. ¢ Cancelling the common
factc‘)‘t 4 in dividend and d'vizer, we have 7 divided by 2
or 35

The sams recult will be obtained by dividing both
dividend and diviscer by 4

Hence, Cancelling a common factor from beth dividend
and divisor does not change the quotient.,

Rxercize =iz
1. Divide 16 x4 x5 by 8 x2x 10.
2. Divide 7 x16 x 6 By 14x 3 x8.
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8. Divide 9x7x16x 16 by 21 x32x 2.

4. Divide 27x12x14 by 9x4 x 7,

B. Divide 72 x 45 x 140 by 18 x 24 x 35.

6. Divide 24 x 32 x 36 x 144 by 64 x 108 x 8.

7. How many yards of muslin, worth 12 cents a yard,
may be bought for 16 pounds of butter, worth 15 cents a
Ppound ?

8. How many bushels of potatoes at 75 cents a bushel
muzt"a farmer give for 36 yards of carpet worth $1.50 a
yar

9. A tailor beucht 12 pieces of cloth, each containing 22
yards, worth 02, a yard ; he made 27 suits of clothes;
how much must he 2t per suit so as not to lose ?

10. If a farmer exchange 25 bushels of wheat at $1.20a
bushelofor cloth at 40 cents a yard, how many yards does
he get?

11. Three pieces of cloth containing 30 yards each,
worth $5 a yard, were exchanged for 5 pieces of cloth con-
tainine 45 yards each; what was the second kind worth
per yard?

12, isivide the continued product of 16, 18, 24, 25, 26
and .5 hy the continued product of 27, 72 and 1Q0.

Section III.—The Highest Common Factor.
Oral Ex::scisa.

Name a common factor

1. Of6and 9. 4. Ci16 and 20.

2. Of 12 and 10. l 5. Of 12 and 18.

8. Of 27 and 2L 6. Of 1, and 40,

Vhat iz the Lizhest common fact:i

7. Of i and 107 10. Of 24 and 72?

8. Of 20 and 157 | 11. Of 24 and 127

9. G 26 and 501 12. Of 72 and 1447

78. A Comvaron Factor of two or more num-
bers is a number that will exactly divide each of the
given nunbers.

79. The 17t~ Common Factor, called
also the Grudost € 1omon Meusure, of two or more
numbers is the largest number tiub will exactly divide
each of the given numbers.
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Ex. 1. Find the highest common factor of 18, 36
and 72.

6) 18, 36, 72 We place the numbers as in the margin.

3) 3, 6, 12 By dividing each number by 6, we take

1, 2, 4. out the common factor 6; by dividing

each of the quotients by 3 we take out the common factor

3; since the quotients, 1, 2, 4 have no factor common to

all of them 6 and 3 are all the common factors of the given
numbers, hence 6 x 3, or 18 is their H. C. F.

Hence, To find the I. C. F. of two or more nvmbers, we
divide by any common factor of all the nunbers; awe then
divide the quotients in the same manner, and thus continus
until the quotients have no common factor ; the product of
all the divisors will be the highest common factor.

Exercise xlv.

Find the H. C. F.

1. Of 15, 20, 30. 6. Of 84,196, 210
2. Of 16, 20, 24. 7. Of 120, 240, 72
8. Of 24, 96, 80. 8. Of 44,110, 77.
4. Of 28, 56, 42, 9. Of 75, 360, 450,
5. Of 30, 50, 60. 10. Of 144, 576, 720.

11. A man has two logs which he wishes to cut into
boards of equal length ; one is 24 feet, and the other 16
feet long; what is the grealest length into which the
boards can be cut?

12. What is the greatest equal lesisih into which two
trees can be cut, one being 165 fcct inn length and the
other 84 fect?

13. Three pieces of catpet, of 43, 64 aud 80 yards re-
spectively, if cut into the longest possihle equal lengths,
will exactly cover a parlor floor, each picce being the
length of the parlor ; how long iz the parlor?

14. A grocor has 136 quarts of it
quarly of plums, which he wishes (o pat ivin exach
box to hold the same numb~: of quarts, aud the laraest
gllm%)cr possiblo ; how many quarts may be pub ino cach

0X

15. If a pear costs an exact number of cents, what is the
5rga;est numl‘wer of pua.s you could buy with 180 cemnts, or
; i‘fo c?en‘cs, or 315 centa, 50 as to get the saine number each

ne

16. A cortair. school cgnsists of 182 pupils in the low
achool, and 99 in the upper schoo!; ll:)og night each:rf

Tom

and 152

o
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these be divided so that the whole school should be dis-
tributed into equal sections ?

80. To find the H. C. F. when the num-
bers are large.

Ex. 2. Find the H, C. F. of 91 and 143.

91)143 (1 That which we are secking

91 to find is the largest number
that will divide both nums-
bers. Now any nunber that
wi'l divide two other numbers
wil! also divide their difference
or thuir suin, and as we can
see the factorsof a small num-
ber more easily than those of
a large one, we divide the
greater of the two numbers
by the less; then we divide
the less nnmber by the remainder, and each former re-
mainder L the new remainder, till we find a number
that will diviis the last remaindor exactly. This will be
the H. C. F. of the two numbers.

To tind the H. C. ¥\ of more than two numbers,
first find the H. C. F. of two of them ; then find the
H. C. F. of the common factor thus found and &
third number; and so cn through all the numbers.
The last common factor feund will be the H. C, F. of
all the e bers.

52) 31 (1
02
5)52(1

13) 8 3(°

Exercise xlvi.
Find the H. .

1. 115and 7. 6006 and 38318.

2. 838 and 8. 2871 and 1.3,

3. 657ard 9. 43902 and 49543,

4. 892 aud 6V 10, 28940 and 28550,

5. 405and YJ0. 11, 1435, 1034 and 2135,
6, 1220 and 20:3. 12. 14385, 20391 and 49287.

13. A grocer has two hogsheads of sugar, one containing
3104 younls, «nd the other 1268 yovivls. He wishes to
put ibis swsar into barrcls, ench Larrc! {o contain the
same number of pouads, and this the greatest number
possible ; of how many pcunds must each barre] consist

14. Aand B pur clinses horses at the same rate per head ;
the value of d's horses was $623; and of B’s $1068;
what wus the number purchased by each?
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Scetion IV.—Least Common Multiple,
Oral Exzercises.

1. What number is three times 51 four times 717

A number which is oné or more times another

number is called a multiple of that number.

. 'What number is a multiple of 32 of 57 of 97
. Name two multiples of 8 ; three multiples of 7.
.V, hat number is a multiple of both 4and 6? 3and 5?
. What multiple is common to both 3 and 4? 4and 71
. Name all the multiples of 4 from 3 to 30.
. What is the least number of which 3 and 5 are
factors ?

8. What is the least number exactly divisible by 3, 4,
and 87

9. What is the least number esactly divisible by 10 and
127 by 8 2nd 12?7 by 6 and 107 by 12 and 18?

10. James has just enough money to buy oranges at §
conus each, pears at 4 cents each, or tops at 6 cents each ;
how much money has he?

81. A Multiple of a number is a number that is
exactly diviaible by that number.

82. A Common Multiple of two or more num-
bers is a nurber that is exactly divisible by each of
the given numbers. Thus, 24 is a common multiple
of 4 and 6, because it is exactly divisible by each of
them.

83. The Lieast Common Multiple (L. C. M.),
of two or mere numbers is the least number that is
exactly divisible by each of them.

Ex. 1. Find the least common multiple of 24, 20,
and 33.
24=2x2:2x3
20=2x2x5
33=3x11
L CM=2x2x2x3x5x11=1320,

The L. C. M. of the given numbers must contain the
factors 2, 2, 2 and 3 to be divisible by 24 ; it must contain
th.e factors 2, 2 and 5, to be divisible Ly 2G5 it must con-
tain the f ctors 3 aud 11 to be divisible by 33. Since the
number 1320 contains all these factors and no others, it is
the least common r:wulii le of 24, 20, and 33,

TR W
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Hence, To find the L. C. M. of two or more numbers we
JSind the prime factors of the numbers, and take the product of
these factors, wsing cach.the greatest number of times it ocours
n any of the given numbers.

84. When the seyeral numbers are not large, the pro.
ceas may be shovtened by successive divisions of the given
numbers, by prime facturs which are common to two or
more of the given numbers. By this means, all the
divisors will consist of the prime factors common to two
or more of the numbers, and the numbers left after the
divisions will be the factors which are not common to any
two of the numbers. Then the produet of these common
grimc factors, and the factors which are not common, will

e the least common multiple of the given numbers.
Ex. 2. Find the L. €. 1. of 15, 24, 36, and 42.
2) 15, 24, 36, 42 Here 2, 2, 3 are the prime factors

2)}, 12, ﬁ:2f common to two or more of the
-8 15, 6, 9,21. numbers, and 5, 2, 3, 7 are the
5, 2 8, 7 factors not common.
L C M =2x2x3x5x2x3x7=2520.
Exercise xlvil,
Find the L. C. M.
1. Of 15, 10 and 5. 6. 0f 5,9, 12 and 15.
2. Of 20, 10 and 30. % Of 12, 15, 18 and 24.
3. Of 9,12and 18, 8. Of 22, 55, 77 and 110.
4, Of 10, 25 and 30. 9. Of 16, 30, 42 and 72.~
5. Of 24, 30 and 36. | 10 Of 21, 64, 66 and 84.
11. Of 5,7, 16, 28, 48 and 21.
12
13,
14
15

- Of 16, 12, 14, 32, 50 cul 75.

. Of 15, 18, 24, 40, 00, ) and 90.

. Of the even numbers :ront 14 to 28 inc]
. Of th: odd 1w hes from 13 to 20 el

16. Whai is the least number v hich: /i 1
and by 14 gives in each cage the rev.rindur 57

L7. "What is tho least sum of money for which I can
purchaso either shoep at $6, cows at $25, or horses at $150
ahead?

18. What is the least nuinber of bushels of wheat that
would make an exact number ot full loads for three drays
haulina respectively 24, 30 or 3§ bushels a logd ?

19. What is the least number of cents with whica you
could buy an exact number of lemons at G cenls eap:lx;
or oranges at 8 cents; or bananas at 10 cents; or pine
spples at 16 centa?

Q.
by 3, by 12,
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20. How many bushels would fill a number of barrel
each containing 3 bushels, or a number of sacks, eacl
containing 4 bushels, or a number of casks, each contains
ing 14 bushels, the quantity to be the same in each 230,
and the smallest possible ?

21. 4, B, C, and D start together, and travel the same
way round an island which is 600 miles in. circuit. A
goes 20 miles per day, B, 30, €, 25, and D, 40. How
long mus$ their journeyings continue, in order that they
may all come together again ?

EXAMINATION PAPERS.
1

1. How do you determine whether a given nu Ivr is
prims or composite? Wihich of the foliowing numbers
are prime and which comnposite :—611, 6435, 707, 757, . /1,
10891

2. Divide the continued productof 6, 15, 16, 24, 12, 27,
and 17 by the continued product of 2, 10, 9, 8, 86, 7,
and 51.

3. What is the least number of dol'ars that will pur-
chase ai exact number of cows at $24 each, sheep at §6
each, or horses at 8i27 each?

4. What is the least number which divided by 18, 21,
and 30 gives 13 for remainder in each case?

5. A man owns 3 tracts of land, contnining 525, 725,
and 875 acres, respectively. Fe wishes to divide each
tract info lots that will contain the same number of acres,
and this the largest number possible ; of how many acres
st his lots consist ?

IL

1. Define Highest Common Tanicr and Primz Fact r,
and explain when a uumber is Odd and whon Even.

2. Find tho largest nnmber which witl divile 945 . .3
1484, leaving as remwinders ros pective’v 16 and 9, :

3. Whauis the quoiymt of 144 x 75 x 15.:32x25 div’ ‘2w
by 482:-£5x8x 801

4. What is the least number of m-wbles that com "¢
divided equally amon: 16, 21, 24 or 30 boyal

. A canidig 24 po:t holes in w day ; Bean dir 25, and
0 30 in th: same time. What is ‘L eanllest number
which will furnixh exact days’ labour either for each work-
ing alone or far all working together ?
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IIL

1. The product of four consecutive numbers is 73440 ;
find the numbers.

2. What is the l2ast numbsar of acres in a farm that can
be exastly dw1l 31 into lots of 12 acres, 15 acres, 18 acres
o1 25 acras each !

3. A farmer s>.d 4 loads of anples, each containing 15
barrels, and each barrel 3 bushels a5 60 cents a bushel.
Ha received as paymoat 6 bmrels of pork, each weighing
200 pounds; what was the porl & wor th a pound?

4. The produdz of two numbers is 152353, and 7 times
one of then is 2995 ; what is the other one !

5. How many 1ail3 will enslos: a field 7163 feet long by
3215 fect wids, provid:d the fonca i3 summlu, 6 1ails h"rh
the rails of equal longth, and the longost that can be used 1

IV.

1. A farmoer exchanged 9 tubs of butt:r, each contain-
ing 56 pounds, worth 23 can‘s per pouul, for 4 chests of
tea, each containing 4.2 pounds; whai was the tea worth
per pound ?

2. Whar i3 tho smallest sum of maney with which I ean
buy sheep at 5 cach, cows at 32t ezl oxen at $34 each,
or horses at 13535 each?

3. Divide the ¢omtinued product of 51,72, 144, 972, and
7.0 by th: continued pmduct of 9, 17, Ib 2L, .)l) and 45,,

4. Find the least number whi h div'l ol Ly 1505, 2530,
and 3168, will leave the same remancder, 714,

5. The followin; are the prime: Jactovs of w number : 2, 2,
38,6, 5, 7, 11, 11, 13, 18, 89, and 2.7 ; find the number.
V.

1. State and prove the rale o fin line the 7. C. F. of
two numbers, and find § 1e M. C. F. of 1257000 ond 305504,

2. Find the L. C. M. uf 16, 24, ud 30, anld ouplain the
method.

8. A schonl was foun: £o eontain such & numl 2r of boys,
that who arranged in sixes, sevens, nines or twelves,
there we.e slwa.ys five over ; how many children, «b least,
did the school ¢ mt‘ in!

4. The fore and hind wh of a carriae ave 12 and 15
fees in circumevanos 5 find ihe loast nam'.or of vevolutions
of each that will give the same longii,

6. Explain the torms measur and conmon insasur:; and
prrove, by means of ai aole, thiabevery contmon Biiasure
of the dividend and divisur is u m suswre of tho renainders

Al




CHAPTER IV.
FRACTIONS.

Section I.—Definitions.
Oral Exercises.

1. If an apple is divided into two equal parts, what is
one of these equal parts called 1 .

2. How many halves are there in anything? Write
Jown one-half. ~ (Sce example 7, page 42.)

3. When I divide an orange into three equal parts,
what is one of thesz equal parts called #  What are two of
them called ?

4 How many thirds are there in anything? How
many fourths are there in anything !

5. How would you get fourths ! {ifths? sixths?

6. How many thirds make a whole? How many
fourths } sevenths! tenths?

Into how many equal parts must a thing be divided
jo get halves? fifths? sevenths? eighths?

8. Two halves of an apple are equal to how many
shole apples?

9. What are four fourths of a pear equal to?

10. Which are the smaller, halves or thirds? Halves
ar fourths? thirds or fourths?

The value of the part varies according to the number of
qual parts info which the whole is divided. The more
warts it is divided into, the sina!ler they must be.

Holf | Holf,
Third | Third 1 Third
Fourth | Fourth | TFourth 1 Fourth

One half of a thing is greater than one third; one
shird is greater than onz fourth.

85. A Fraction is an expression represenung ons .

or more of the equal parts of a unis
%
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88. T'ractions are divided into two classes, Com-
rgl;on, orVulgar Fractions, and Decimal Frac-

ons.

87. A Common Fraction is one which is ex-
pressed by two numbers one placed above the other
with a line between them ; thus four-fifths iz written
#; nine-elevenths, #;; ten thirty-fifths, 39.

88. One of these equal parts is called the Frac-
tional Unit and instcad of the name of this unit
being written after the number of such units as in
whole numbers, it is placed wnder it. Thus, three
apples is written 3 apples aud 3 fourths, $.

89. The number writtcn below the line is called
the Denominator or “nams-giver” becadse it indi-
cates the name of the fractional unit, ¢.e., it shows
into how many equal parts the whole is divided.

90. The number written above the line is called
the Numerator, i.e., the “numbzrer” or “counter,”
because it indicates how many of the parts named by
the denominator are to be talren,

O1. The Terms of a fraction are the numerator
and the denominator. Thus, § is a fraction—5 and §
are its terms.

92. A Proper Fraction is one whose numerater
is less than its denominator. Thus, 4, #, § are proper
fractions.

93. If wecutan appleinto fwo equal parts, one-half
will be represented by 4.

If we cut an apple into four cqual parts, one-half
will be reprcsented by %.

If we cut an apple into eight equal parts, one-half
will be represented by #.

cod=1=3
Sheilasly,

I£ we cut an apple into three cqual parts, one-third
wiit bie represanied by L

if we cut an apple into nixa equal varts, one-third
will be represented by 3.

+ #tands for the word " ¢ fore.
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If we cut an apple into eighteen equal parts, one-third
will be represented by +%.
A==

Hence we conclude that, The value of a fraz-
tion is not altered by multiplying or divii-
iny bothits numsrator and its denominatar
by the same number.,

‘The following is another proof of this important
proposition : B

A

A N S T A
E F

[T T
¢ b

CD = of EF,
and AB= 2 of EF;
but AB=CD;

e d=af = SX?_‘

94. The usual definition of a fraction is given in
Art. 85, but by the help of the follosviag proposition,
which is best explained by an example; we shall be
abla to obtain anocther detinition of a fraction, which
is sometimes useful.

Ex. 1. Prove that 2 of 1 =1 of 2,

Since 1 = five-fifths of & unit,
2 = fen-fifths of a unit;
oo} of 2= 1 of ten-tifths of a unit
= two-fifths of a unit
=20f1;
copof2=320f 1.

Hence, e mey define a fraction as @ simple manner of
indicating that its numerator is to be dwided by its de-
nominator.

95. Since 3 apples multiplied by 2 =6 apples,

80 3 eighths (§) “ 2=6 eishths (§);
CZxieg,
Hence, To muitiply a fraction by & whole number, we

simply mulhply the wumerator by the whole number, and
retain the denominator.
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Since 8 marbles divided by 2 =4 marbles,
50 8 ninths (3) “ 2 =4 ninths (3),
ce3e2=4
Hence, A fraction is divided by a whole number by divi-
wg the numerator by the number and retaining the denom~
tor,

O3. From the preceding article it appears that frac-
tions may, in general, be treated as whole numbers.
Indeed, they differ from whole numbers simply in the
unit employed. Thus in 20 fuot, 1 foot is the unit or
base of the collection and in i, the fractional unib is
}, four of them being taken or collected to form the
fraction.

The fractional unit is always equal to 1 divided by the de-
nominator. .

Section IL.—Reduction of Fractions.
Case I

97. To reduce whole or mixed number; to
improper Fractions.

98. A Mixed Number consists of a whole num-
ber and a fraction ; as 3}, 44, &e.

99. An Improper Fraction is one whose nu-
merator is not less than its denominator.

Oral Exercises.

1. How many halves in b apples?
In 1 apple there are 2 halves, and in 5 apples there
are b times 2 halves, or 10 halves.
2. How many halves in 6?2 In 10¢ In 157 In 407
8. How many fourths in4? In6? In9? In12%
4. How many fifths in 43?7
In 1 there are 5 fifths, and in 4 there are 4 times 5
fifths or 20 fifths, which added to 3 fifths, make
23 fifths ; therefore | ;=%
5. How many fourths in 1 In53? In9}? Ini227
6. How many sixihs in 44 ¢ In 8?7 InOf1 Inlig?
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Ex. 1. Reduce 27% to fourths,
273=27+%;
Now, 1=%27;x4 108
ey it Smass
THi=TH=T=

Hence, To reduce mized numbers to improper Sfractions, we

maltipiy the whole number by the denominator of the frac

tion, add the numerator to the product, and write the de-
nominator under the sum.

Exercise xlviii.
Reduce to improper fractions

1. 3% 7. 351} 13, 2375%.

2. 4. 8. 8213 | 14. 3047,

3. 9%, 9. b1i%. 15. 13061¥%.

4. 43 10. 864%. 16. 2500324,

5. 11y 11 994 17. 1001 4.

6. 123 12, 7858 18, 2397348
Case II.

100. To reduce improper fractions to
whole or mixed numbers.

Ex. 2. Reduce £7 to a mixed number,

Since dividing both terms of a fraction by the same
number does not change its value (Art. 93),

Hence, To reduce an fmproper fraction o a whole ar
mixed number we simply divide the nwmerator by the
denominator.

Exercise xlix.

Reduce the following fractions to whole or mixed
numbers ;
19,

L 13. 4407,
2 5 14, 2gie,
8. . 15. Loz
g- %g 16, azgse
O 17. 23432
6 132 18, 1jg{e,
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Case IIL

101. To reduce a fraction to its lowest
rms.

102. A fraction is in its Lowest Terms when
the numerator and denominator have Ro common
factor.

Ex. Reduce y4% to its lowest terms.
Yos=%i=4%

Dividing both terms of ##; by the common factor
4, reduces it to 1% ; dividing both terms of this fraction
by 3, redaces it to §. Since # has its numerator and
denominator prime to each other it is in its lowest
terms.

‘We might have found the H. C. F. of the numerator
and denominator and divided both terms by it at once.

Hence, To reduce a fraction to its lowest terms we divide
both terms by a common fuctor, and the result again by @
common factor, and so on till the tcrms have no common
factor.

Or we may divid: both terms of the froction by their
Highest Common Factor.

Exercise I
Reduce the following fractions to their lowest terms.

1 33 17. £
2. 48 18. ¥
3 Ik 19, pid.
4 4. 20. 3334
6. 15 21, $332.
3. ﬁ% gg %é%
13 i i

103. To reduce a Compound Fraction to a
Simpie one.
7
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104. A Compound Fraction is a fraction of a
fraction ; as 3 of 3; 2 of 4, &e.

105. A Simple Fraction is one in which both
numerator and denominator are whole numbers ; as
%, 4, &e.

Oral Exercises.

1. What is 4 of G apples? of 10 boys? of 16 cents?

2. What is 4 of 6 ninths! of 10 elevenths? of 16
twenticths ?

3. Whatis % of §?

Since & of 6 apples=3 apnles,
% of 6 ninths (§)=3 ninths (3).

4 Whatis § of 327 of 137 of J27 of ;7

6. Whatistof $7 2of §? 3 of 157 § of 22?

6. What is §.of i\z

fof d=} et =t

7. Whatisdof 3? Yof 47 2 of 32 2 of 3?7

8. A boy had ¥ of a dollar, and lost } of it? what part
of a dollar did he lose ?

9. A man owned % of a farm, and sold } of his share;
how much did he sell ?

- 10. T had } a ton of coal, and gave my neighbour 4 of
it ; he gave s brother } of Lis share ; how much did his
brother get ?

Ex. 4. Reduce £ of § to a simple fraction.

s

=15
Fof b=1'ct 3=
o fof =3x4 =3
. the prodnct of

X
wodnet of i e ators
tho product of the devominators

Hence, To reduce a compound fraction to a simple one,
multiply the nwnerators together Jor o new numerator, and
the denominators together for a new denominator,

8

Nore.—Befove performing the multiplication, mixed
numbers should be reduced to improper fractions, and any
factor common to a numeraior and denowminator cancelled,
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Exercise 1i.
Simplify the following fractions :

OETDOTP LI

Exercise lii.

1. Some boys owned % of a boat; they sold § of their
share ; what part of the boat did they sell ?

2. Having £ of a bushel of potatoes I gave away § of
what I bad ; what part or a bushel did I give away !

3. A boy had 1% of a dollar, and spent 2 of i5; how
much did he spend ?

4. A gentleman owning % of a factory gave 2 of what he
owned to his son ; what part of the whole factory was the
son’s share ?

5. A has % of a ton of hay, which is f as much as B has;
how much has B1?

3 of what Bhas = & of a ion;
o i ¢ =;of§ofatnn=g‘r of a ton;
L4 =d x A of a ton=L4} of a ton ;
- Bhasfof aton.

6. A4 owns 4 of & railroad, and # of thisis 33 times what
B owns ; how much does B own !

7. How many acres of land has B, if % of 18is & of
his number?

8. A’s money cquals % of §5750, and {5 is §§ of D’s
money ; how much money has 51!

Case v.
108. To reduce Fractions to equivalcnt
ones having the least common denciminator.

1. Let the denominalors be prims to each othor and the
fractions in their simplest form,

e



84 ELEMENTARY ARITHMETI@.

Ex. 5. Reduce 2, §, and £ to equivalent fractions
with least common denominator.

Since multiplying the terms of a fraction by the
same number does not change its value, we have,
2 __AX5%x2 4,
ITIxax3z ¢ )
% L 3x5xy 4
T Exoxd 60
4
i

4o BXAXE

and $= $x4xs ¢

Hence, To reduce fractions to equivalent ones having a

comanon denominator, we multiply both terms of each frac-
tion by all the denominators except its own.

Exercise Hil
Reduce to equivalent fractions having a common de-
nominator,

Lg% 4555 .55H% %
2. “}5 ‘rﬂﬁ' 5. '2‘; ?s ".i‘ 8. :f’ 331'! ﬁx ﬁ*
LA 6 3 % & 9 %H H &

2. Lzt the denominators be not prime to each other.

Ex. 6. Reduce ¢, 4, &, and  to equivalent frae.
tions with least common denominator.

L. C.M. of 3, 4, 6, 8=24

B=friotg, We find the L. C. M. of the denomi-
;:h :—i‘;—.-&. nators to bo 24, hence 24 is the least
f=i52=20 common denominator. Dividing 24
=it by 8, the denominator of 3, we find

we must m{ﬁtip?y 3 by 8 to produce 24, similarly with
the other fractions.

Honce, To rduce frretions to equivalent ones having o
common dinominator, awche.: the denomirators are not prime
to each other, we find the lenst commor multyple of e des
nominators, divide this bt each denvniator, and matiply
both torms of the fraction by the quotient,
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Exercise liv.

Reduce the following fractions to equivalent ones
with the least common denommator

1' ki) %’ B 10’ tA IU' g‘

2. 5ik 11. 24, 35,,

3. %1 190‘) '276° 12, %: » »

4 %It 13. 3, 4,, 2

5. 3’ 3’ T’f‘ 14. %i )Ir 15*) *%
6. 2, 75 & 15. %, 3 77, 6.
.5 fg, 35 16. 44, 41, 4, 2.

8 %, & % 17. l”v.lrﬁ*:ut
9 44t 18 )70 84 4,

10%7. Comparison of Fractions with respect
to Magnitude.

To compare fractions we must express them in terms
of the same fractioual unit, that is, we must bring
them to a common denominator. When they are sg
expressed they are compared as other numbers.

Ex. 7. Arrange the fractions §, 8, ', in order of
magnitude.

Reducing to equivalent fmctions having a common
denominator we have 23, 14, 21; bence the order of
magnitude is #, y%, &

If two fractions happen to have the same numerator,
that which has the smaller denominator is the greater ;
for its units are greater, and there are the same num-
ber of them in each.

Exercise Iv.
Find which is the greater,

1. 4or 4. 7 or lt 7. @ or
2. gor;? l . }éorl: I 8. §_nr
3. fgorih 6. t5or 4t 9 Fror

Which is the greatest onl which the least'of the
foilowing :
10. 5, 43, 431 13. &, 3§, #1?
10 3 g 431 l 1000, H,
&5 8 g2t LS B8 57?0%3
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Arrange in ascending order of magnitude
16. %L Yo O dn § ’ 7 56sHdt s

Section III.--Addition.
Case I
108. To add proper fractions.
Oral Exercises.

1. What is the sum of 2 apples, 3 apples and 5 apples?
2. What is the sum of 2 clevenths, 3 elevenths, and b
elevenths?
3. How many ninths are 2, ¢, ¥, and §?
4, James paid $% for a slate, &} for a readsr, and $4 for
an arithmetic ; how much did he pay for all?
5. Mary paid §§ for soms ribbon and $§ for a pair of
gloves ; how much did she pay for both?
6. Jane bought £ of a yard of ribbon at one time and
% of a yard at another time; how much did she buy at
both times?
4=4, and §+i="2=1% She, therefore, bought 1§
ards.
7 7. A farmer sold $ of his grain to one man, and § of it
to another ; how much did he sell altogether ¢

=5 and =F5; . b+b=fh+h=
8. If I pay } of a dollar for butter, 3 of a dollar for
cgus, and 4 a dollar for cheese, how much do I pay for

1
9. What is the sum of } and £? of L and 37 of }and 31
10. What is the sum of } and }? of % and #! of §
and #1

Ex. 1. Fiud the sum of 3, §, and 4.

FHEFTe =15+ 30+ === 1"

In this exawple ws are required to add fifths; sixths,
and tenths together. As the addends have not the
saume name, we cannot adid them till they are changed
into others huvisg the same fractional unit. We,
therefore, chiuuge the tracuuns into others having a



FRACTIONS, 87

common denominator, we then add the numerators
together for a new numerator, and call the sum 30ths.
We reduce the iinproper fraction to its lowest terms,
and then to the mixed uumber, 18

Hence, To add fractions, we reduce them to cquivalent
o1es huving a common denomiaator; we then add the nu-

meyitors tugether for a wew inwnerator aud place the sum over
the common denominator,

Exercise Ivi
Add together the following fractions:

4.
5. 3,¢and 7.
6. ’.“5: £ and 2’6'

Casz IL
109. To add mixed numbers.
Ex. 2. Add together 23, 33, 745 and .
2,507 40
=243+ 4+ 40
SIS
=12+480 =12+25 =14},
NotE.—Wlon there are mixed nuribers in the example

we add the sum of the whole numbers to the sum of the
fections.

Exercise 1vii.
Find the sum of the following fractions:

1. 2}, 35 and 4% AL T and 8.
2 2. fyand Tik 14 gnd 74,
8 23 0l and 4},

4. 32, 1 and d 9
5. 17, I} and 22, : ns
6. 30¢, 4,% and 105. I 3, 55 and {4
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Section IV.—Subtraction.
Case I
110. To subtract one fraction from another,

Oral Exercise.

1. John has 7 marbles, James has 4 : how many marbles
has Jol.n more than James?

2. John has ¢ of an apple, James has 1% of an apple;
how much has John more than Jhmes?

3. How much less js  than & ! # than §1 § than §?

4. John has } of an apple, James has } of an apple;
how much has John more than James?

d=tpendd={fs . d-d=d =1

5. A Doy spent 4 of 1:is money for a coat and } of it for
a hat ; how much had he left?

6. What is the difference between } and $? £ and 27

7. What is the ditference botween § and %1 between }
and }?

BEx. 1. From % take §,.

Tz = 3e =86~ §6=3i=d%

In this example we are required to take twentieths
from twelfths, As we can only subtract numbers
that have the same name, we must change the frae-
tions into cquivalent ones, having a common denomi-
nator. % becomes 25, and % becowes 23 We
now find the difierence bLetween 33 and 2} to be 33
which reduced to it; lowest termns is g%.

Henee, To subtract one fraction from another we reduce _
the fractions to equicalent ones huving a common denoming«
tor; ave then subtract the numerator of the subtirahend from
the numerator of the minuend ; and vlace the difference over
the common derominator.

Exercise 1viii.
Find the difference between,

1, fand & 5. 2% and 13, j 9 Fand &

2. faud 3 ¢ 6 Fand ]f.;. ¢ 10, f'z and 14,
3. §and L4, I 7o fand J4 1 11 4 and 1%
4. 3% and 3. 8 Fand %% | 12, fsand
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Case II.

111. To subtract when one or both the
fractions are mixed numbers.

Ex. 2. From 16} take 93,
161=16,%; 16 +13=1614.

|
93=9{%; 94+ 1=103%.
6.

We first reduce the fractional parts of the given
numbers to their least common denominator, 12.
Then, since % cannot be taken from %, we add 1 or
12 to both minuend and subtrahend (Art. 33). This
gives 16 14 for minuend and 10,% for subtrahend.
Then subtracting the fractions and integers sepa-
rately we have 1614 - 10y = 6%, the required result.

Note. —The fractional part of the result can be obtained
much more readily by subtracting the numerator of the
fraction in the subtrahend from the common denominator
and adding the remainder to the numerator of the fraction
in the minuend. Thus 12-9=3; 344=7. This is the
numerator of the fractional part of the result. The in-
tegral part is obtained as above.

EXxercige liz.
Find the value of

1. 3314 9. 9—43.
2. 2512 10. 18358,

3 G_,~2{¥. 11 2818 -3y
4 8j—bj. 12. 23,5-1412.

Practical Problcma.

1. The sum of two numbers is 26} and the less is 74 ;
what is the creater!

2. From a barrel of vinegar contaming 31% gallons,
1413 gollons were drawn ; how much was there lefi?

é. To what fraction must the sum of § and ¢ be added
that the sum may be §4? i v

4. From a picce of silk coniaining 337 yards, 147 yards
were sold ; how much vemained in the pieco
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6. From $10, $2% were given.to James, $3} to Jane,
$1} to Emily, and the remainder to Mary ; what did she
receive !

6. A has two farms, one of 703 acres and the other of
illS};g acres ; if he sells 8731 acres, liow much land has he

eft !

7. How much paper has a printer left if he had on hand
80,75 reams, aud has used 7% reams for one job, and 8§
reans for another?

8. A grocer, having mixed 153 pounds of tea with 3243
pounds of a difterent kind, sold all the mixture but 13;
pounds ; how much did he sell?

9. B started on a journey of 100 miles ; the first day he
travelled 30% miles, the second day 363 miles ; how jar
has he yet to go?

10. Henry had $47}, and James as much lacking $9#5 ;
how many dollars had James?

11. The selling price of a horse was £1252; the gain
was 8263 ; what was the cost price ?

12. Find the sum of the greatest and least of the fric-
tions §, o, 4, 5, the sum of the other two, and the dd-
ference of these sums.

Exercige 1xi.
Practical Problems.

1. $249} is 134} less than the value of my horse and
carriage ; what ave they worth?

2. A boy paid §} for a ball, $ for a slate, £'7 for a knife
and &/, for a book; how much did he spend ¢

3. What is the entire weight of 4 crocks of butter
weighing as follows . the first 10; pounds; the second,
11§ pounds; the third, 13 % pounds, and the fourth 14§
pounds?

4. Three men Lought a horse ; the first paid 8417, the
second®paid {533}, and the third as much as iLe oiler
two ; what was the cost of the horse?

5. A grocor has 3 bavcels of molasses ; the first contains
274 gallons, the second, 27 ,. wd the third, 36§ eallons;
bow dasy gallens ave there o the chree barrels !

6. Whai number is thae from v iich i {1 is taken the
remaindor will be 24112 h

7. A merchaut sold 34f yards of cloth for §945%, 393%
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yards for $124%, and 70§ yards for $1842; how many
yards f cloth did he sell and how much did he receive for
the whole ?

8. Four geese weigh respectively 93, 103, 127 and 11§
pounds ; what is their entire weight ?

9. Alady hired a gardenerat 15 cents an hour for 3 days;
how much did she pay him if he worked 6.5 hours the
first day, 7§ the second, and 6% the third ?

10. If o4 gallons of brandy are mixed with 1 gallons
of water and 3% gallons of whiskey, how many gallons are
there in the mixture ?

11. A paid $464 for an ox, and $567:% more than this for
8 horse ; for how much must he sell them to gain $26%?

12. A owns 71§ acres of land, B owns 112:& acres, C
owns 21737 acres, and D owns 3721% acres, how many
acres do they together own?

Section V.—Multiplication and Division of
Fractions.

Case 1.

112. To muiltiply a fraction by a whole

number.
Oral Exercises.

. If b cents are multiplied by 3, what is the product?
If 3 marbles are multiplied by 5, what is the product ?
. If 3 sevenths are multiplied by 5, what is the product ?
3 sevenths (#) multiplied by 5=15 sevenths (+2=2}).
How much will 5 pair of ducks cost at $ a pair?
. How much will 10 yards of cloth cost at $} a yard?
. If it requires § of a yard of cloth to make a vest, how
many yards will it require to make 8 vests?

7. If a man earns &! in 1 day, how much will he earn
at the same rate in 10 days?

8. If a hat costs $3, how much will 12 hats cost ?

9. If 1 yard of muslin costs $§, what would be the cost
of 4 yards?

10. If a man can plough § of an acre of land in 1day,
how many acres could he plough in 7 days ?

11. If ‘a barrei of flour costs $8%, what will 6 barrels
vost 7

Multiply the fractional and integral parts separately, and add
the products.

Smp oM
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12. How much is 6 times 3? 57 17 §?

13. How much is 8 times 137 %7 87 §?

14. How much is 10 times 1557 231 637 37
BEx. 1. Multiply % by 5.

Since 3 apples multiplied by 5 =15 apples,
so 3 tenths (%) multiplied by 5=15 tenths (18);
LB xp=4p=2505
but 252 =3 (Art. 77) =52
Hence, To multiply a fraction by any number we either
multiply the numerator or divide the denominator by it.

Exercise Ixii.

Multiply

1 3Ebyo. 4 14 by 10 7. 15 by 21
2 Buys 5 18 by 49 8 = by 24
5 &by 6. il by oL 9. A% by 36

10. At $1} a day, how much does a man earn in 4 weeks
of 6 days each?

11. What is the cost of 36 dozen eggs, at 36} cents a
dozen ?

12. At $163 a month, what will a boy earn in 12 months ¢

13. What 1s the cost of 12 pounds of beef at 143 cents
a pound ?

14. What is the cost of 14 bushels of oats at 62} cents
a bushel ?

Case IL

b 113. To divide a fraction by a whole num-
er.
Oral Exercises.

1. If 8 apples are divided by 4, what is the quotient?

2. If 8 ninths are-divided by 4, what is the quotient?
3. Divide & by 2; % by 3; 1§ by 8.

4. If 8 ducks cost % of a dollar, how much will 1 duck

cost ?
Cost of 3 ducks=$¢; ;
1 duck =} of §{,=8%=%1=20 cents.
Bf. ?If 3 caps cost 4y of w dollar, how much will 1 cap
cos
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8. William had y}; of an orange, and divided it equally
among 3 of his schoolmates ; what part of an orange did
he give to each?

7. A man shares § of a ton of coal among 5 persons ;
how much does each get ?

Share of b persons=% of a ton ;
““ 1 person =! of § of a ton
= of a ton.

8. If 8 men can do £ of a piece of work, how much can
1 man do in the same time?

9. If 8 men together own % of a vessel, what part of the
vessel does 1 man own, if their shares are equal?

10. A lady gave £ of a pound of candy to her 4 sons and
2 daughters ; what was the share of each?

Ex. 2. Divide § by 4.

Since 8 apples divided by 4 = 2 apples,
s0 8 ninths (§) divided by 4 = 2 ninths (2);
o84 =2 =38+
.8 §=2%4
We may obtain the same result by multiplying the

denominator of § by 4, and reducing the resulting
fraction to its lowest terms; thus,

€'+4=2’:-9'=%‘
Hence, To divide a fraction by any nwmber we either

divide the numerator by the number or multiply the denomi-
aator by .

Exercise Ixiii.
Nore.—Reduce mized numbers to improper fractions.

Divide

L 25 by b 4 Fby1n 7. 4% by 10.
Iy ij,é.': by 7. 5. 7§; by 6. 8. 129} by 16.
3. 88 by 9. G 4 by 7. 9. 287% by 12.

10. If a man can reap 22% acres of wheat in 7 days, how
much could he reap in 1 day?

11. If a man can cut 153 cords of wood in 7 days how
many cords could he cut in 1 day?

12. If a man can walk 38} miles in 10 hours, how far
could he walk in 1 hour!? .

13. If 7 tons of coal cosi $603, what is the price per
ton”
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Case IIIL

114. To multiply a whole number or a
fraction by a fraction.

Oral Exercises.

1. If a yard of muslin cost 12 cents, how much will § of
a yard cost !
2. If a man earns $60 a month, how much will he earn
in } of a month?
3. If a ton of hay costs $25, how much will £ of a ton
cost ?
Cost of 1 ton=825;
“ 3¢ =tof §25=85;
“ 4 =4x§5=§20=5%
4. If a house costs $300 and a barn # as much, how
much does the barn cost?
5. If $ of $50 is 8 times the cost of a shawl, what does
the shawl cost ?
6. How much will  of a bushel of potatoes cost at $
a bushel ?
Cost of 1 bushel=§%;
“ o} =jof g=8t
“« % [ =3x$%=$%}.
7. John had $3, and lost § of it; what part of a dollar
did he lose ?
8. Robert had £ of a melon, and gave his brother § of
it ; what part of the melon did he give away?
9. A man owning 5 of a mill, sold 4 of ¢ of what he
owned ; what part of the mill did he sell?
10. Thomas had § of an orange, and gave to John £ ot
4 of what he had ; what part of the whole orange did he
give away ?
Ex. 3. Multiply & by .
Here, 3xX#=]i. (Art. 112.)
This result is evidently 7 times too great, because
1 is not to be multiplied by 3 but by } of 3 (Art. 94) ;
we must therefore divide 13 by 7. Hence we have
#xG=H+T=Ns (Art. 113)
3x4
i
tha_ product_of the numerators
the product of the denominatdrs
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Hence, The product of two fractions is Jound by multi-
plying the two nwmerafors together fo'r the numerator, and
the two denominators together for the denominator of the
product.

In a similar way it may be shown that the product
of more fractions than two is found by multiplying
all the numerators together for the numerator, and all
the denominators together for the denominator of the
product.

Exercise Ixiv.

Nore.—Cancel the factors common to the numerators and the

denominators.

Find the value of

L g 5. 33X 9, 45 XBIX9}.
X, 6. ThX oy X io. 1 xghx i
3 7. % XX ih X 34X 18
><124 8 19X f X7 1 #; xHxF.

13 Wha.t should be paid for % of & of a pound of tea, at
the rate of 1% of a dollar per pound !

14. What should be paid for % of a barrel of apples, if
the whole barrel is worth }§ of a dollar?

16. A has § of $375, B h'\s - as much, and € £ as much
as both; how many dollars has each, and how many have
they all?

BEx. 4 Multiply 6% by 7%.

74=32, and 63=3¢;
o TEX 3= X A=l X =D

Exercise Ixv.
Find the value of

1 3 X5§ 4. 392 x33%.
2. 5. 6: 4:1-}><77x4i-
5 Bl 6. 3x7hn kX35

7. If a cord of wood costs $4}, what will 3} cords cost ?
Cost of 1 cord =$4};
¢ 8} cords=3} X $4}
=F X $E=1}0=014,
8. If a pound of sugar is worth 9} cents, what will £}
pounds cost ?
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9. If a man reaps 3} acres of wheat in a day. how many
acres could he reap in 2% days?

10. What would be the cost of 182 acres of Jand at $183
per acre ?

11. If a ton of coal costs $6§, what will be the cost of 9%
tons at the same rate ?

12. Mr. Jones rented a house at $42§ a month, taking
2 lease for b years, but disposed of the lease at the end of
3} years ; how much rent did he pay?

13. A bill of books at retail amounts to $3758, but I got
a reduction of 4 for wholesale and &; for cash; what was
the exact amount of the bill?

Case IV.

115. To divide a whole number or a frac-
tion by a fraction.

Oral Exercises.

1. How many parcels of sugar, each containing 3 pounds,
can you make out of 24 pounds?

2. How often is 3 Ibs. contained in 24 lbs.

3. If 24 apples are divided equally among 6 boys, how
many apples will each boy receive ?

4. How often is 6 apples contained in 24 apples?

6. When both dividend and divisor are concrete numbers,
what kind of number is the quotient? Give examples.

6. How often is 4 ninths (§) contained in 8 ninths (§)?

7. How often is 2 fifths (§) contained in 12 fifteenths 1317

Reduce the fractions to equivalent ones having a common de-
nominator.

8. How often is % contained in £?
; 9T$ 4A?t % of a dollar each, how many caps can I buy

or $

10. ¥f a pound of coffee costs $}, how much can be
bought for $1} ? .
. 1]3‘5'6 zt\t $% 2 yard, how many yards of cloth can be bough*

Qr
Yards bought for $2=1yd. =8 yd.;
f ¢ $l=£yds. +% =5 yards;
“ ““ $6=6x § yards=10 yards,

12. When apples are worth a bushel, ho
bushels can bepb%ught for $2! # ) oW many
13. A?t $§ a yard, how many yards of silk can be bought

‘ar
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Ex. 5. Divide § by %.
$=1, and'$=1%
Since 10 apples divided by 9 apples =12,
so 10 fifteenths (12) divided by 9 ﬁfteonths () =""
TR =
~dx o My
= dividend multiplied by divisor inverted.

Or we may reason as follows:
Here, % +3=%. (Art. 113))
This result is evidently 5 times too small, because % is

not to be divided by 3, but by 3 of 3. (Art. 94.) The
true quotient must therefore be 5 times §. Hence

$+8=5x%=19=4%x %, as before.

Ex. 6. Divide 10 by $.
10 = % =
10+-3=%23=4= 3:1 =4 x &
= dividend multiplied by dlvisor inverted.

Hence, To divide one fraction by another, invert the divisor
and multiply the dividend by the fraction thus formed,

Exercise Ixvi.
Divide
1. 10by & 5. 2 by s 9. 93 by .
2. 18 by &. 6. 15 by . | 10 78 by 124,
3. 30 by % 7. 13 by %&. 11, 212 by 128.
4 40by3} | 8 38kbyis. | 12 463 by 25

Exercise 1xvii.

Practical Problems.

1. If § of a yard of cloth cost 24 cents, what would a
whole yard cost ?
Cost of # of a yard =24 cents;
“« 13 =g ¢«

“  4orl yard= 4x8 cents=32 cents.



98 ELEMENTARY ARITHMETIC,

2. At 81% per bushel, how many bushels of wheat can
be bought for $424 ¢

3. If aton of coal is worth 862, how many tons can be
bought for $89.%?

4, If a bushel of apvles costs $2}, how many bushels
could be bought for $G0; ¢

5. If a man earns $7§ in a week, how long will it re-
quire him to earn $:0%.

6. A man divided 30% pounds of flour among the poor,
giving to each 2% pounds; how many persons were there !

7. If 21} pounds of tea cost $183§, what will 1 pound
cost ?

8. If an errand boy earns $7% in a week, how long will
it require him to earn £20} ?

9. A man raised 93} bushels of wheat on 8} acres of
land ; how many bushels per acre was that?

10. In how many days will a horse eat 329} pecks of
oats, if he eats 1,8 pecks daily ?

11. If ¢ of an acre of land sells for $30, what will an acre
sell for at the same rate !

12. The product of two numbers is 27, and one of them
is 2; what is the other?

Section VI.—Complex Fractions.
116. To reduce a Complex Fraction to a
Simple One.

117. A Complex Fraction is one in which
either the numerator or denominator, or both, are

. 4 3%
fractions ; as —%-, =, =
B
Ex. 1. Reduce i t0 a simple fraction.

Since the numerator of a fraction is the dividend,
and the denomiaator the divisor (Art. 94), we have sim-
ply to divide the numerator %, by the denominator, $,
as in division of fructicus.;

heice, §=%+§=%x§=ﬁ'
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Ex. 2. Reduce 4—8% to a simple fraction.

8 | 5 40
T “31 =g T
In many cases it is simpler to multiply the numer-

ator and denominator of the complex fraction by the
L. C. M. of the denominators ; thus,

8 5x8 40

4} Bx4t 21

TR B T

Ex. 3. Simplify T—_‘;];:Tl_'—;

Multiplying the numerator and denominator of the

dividend by 3, and the numerator and denominator of

the divisor by 5, we have

8
4=7

=135

Ig

e oo

|

Exercise Ixviii.

2. ig. 7. %. 12, %*:'—;—g. 1. :%%—2%
3 % 8. g—g. 13. ;;—i'% 18. 5{5&’1—?
. % 9. % 1 ;%_*% 10. %%
-
5. g. 10. ?% 15. zg‘:?é e _12'
12 of 1%

118. Brackets, which are of several kinds—e.g.,
(), i}, [J,—are used to denote that all numbers in-
cluded within any pair of them are to be considered as
forming but one number, and are therefore to be
equally affected by any number not included within
the same pair of brackets, thus



100 ELEMENTARY ARITHMETIZ.

(6+3)x8=9x8="T2
Also, [S+2x{9+3x(4+3)+17}+21]x9
=[8+2x {9+214+17}+21]x9
=[8+94+21]x9
=122x9
=1107.

119. A Vinculum is a sign sometimes used in-
stead of brackets. 1t consists of a line drawn over the
numbers to be considered as forming one number—
thus, 2x8+3=2x11=22.

In removing brackets from an expression, it is best
to commence with the innermost and to remove the
brackets one by one, the outermost last of all.

120. In finding the value of an involved fraction,
it must be remembered that the signs x, +, and “of”
connect the terms between which they are found into
one quantity, while the signs + and ~ separate the
terms between which they occur. Brackets, however,
should always be used where there is a possibility of
ambiguity.

The following cases will illustrate the generally re-
ceived usage in Arithmetic respecting these signs :+—
. (1) The operations indicated by ** of,” x, and -+ should
be performed before adding or subtracting.

Ex 4. f+3off - f+}+ixgy

=HH@of ) - G+H+ExH)
=+ & - § + 4

(2) The operations indicat. ¥ by x and -~ should be per
Jormed in the order in which they occur.
=§xofrx §
=5-§.
Ex. 6. $-+rx}
=% x 4x}
=}3.
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Bx. 7. gxE--$x}

=fx§ x §x}
=i}

(3) The operation indicated by * of ? should be performed
before that indicated by <+ ; this is the only case in which
custom makes a distinction between x and ‘‘ of.”

Ex. 8. §of 2§ +1§0f}

=@ x *)+(Rxd)
=§ X 3 X fzx¢
=18

121, If a number is placed before a bracket, with
no sign after 4t, it is implied that the contents of the
bracket is to Le multiplied by the number. In like
manner, if two brackets stand side by side, with no
sign hetween them, it is implied that the corftents of
one bracket are to be multiplied by the contents of

the other. b gof1d
. o 2k-30
Ex. 9. 8implify FoTSETIE
2i-3of1f_2j—Fof % 2}-4 _3621—%)

Bof33+33 Lof WHAR  Frik 36(3+3d)
8l-44 37

Note 1.—In multiplying 2} by 86, multiply the frae-
tional and integral parts separately, and add the results.
2. In multiplying 4+ by 36, divide the denominator, 9,
into 36, and multiply the numerator, 11, by the quotient, 4.

Ex. 10, Simplify 8 + s
24-——
1
7 +3
Beginning at the lowest fraction, considering 5 as
its numerator and 7 + } as its denominator, and mul-
tiplying each of these terms by 2, we have
1 1 15
B mmmpm = 8 =5~ =8 + o510 %
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Exercise Ixix.
Simplify the following expressions :

1B Gaxo -

. (3 of & of 32 +83) + (10} — T
95 of & . 63 of &
64y of § 4§ of 219

. (194 — 3) X (34 - 29).
. 19% - 3§ X 3% - 23,

. 194 — 83 x (3% — 25).

44452 3
(G ap) % (2-5)

$of § £of 12

Fh- 4B T TE-oh

. G+HXA+D-G-DxG-B
0. G+hxG-H+al .
W (F+H+CB-HxG+2p.
12. (2§+1%+3§) } of ¢ of 1§.
B Gof 9x5 11}
1;+ 14x3 1
sh-op
For gy T IF

15. 25+§é+§ 23 of 1§ - 8.

16. 5+§§+§ 28 of (1% — §)

17, 78 X 28+ 38 X 74

18. 44 of g.,-.—ag of 13

19. 4} of 2& - 27 +55 X 33 + 123 + 33
2§ 8 3

20. =2+ 1'0-#— % of 2—8'

w

b A~ T - " N

o

13,

14.
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EXAMINATION PAPERS.

L

1. What is a fraction? Define a Simple, a Compound,
a Proper Fraction.

* 2. What rule of fractions is anticipated in reducing a
mixed number to an improper fraction ?

3. If the numerator and denominator of a fraction be
multiplied by the same number, the fraction thus ob-
tained is equivalent to the former fraction. Prove the
truth of this statement by taking the fractions § and }¢
and showing that they are equivalent.

4. What name is given to a fractional expression of the
form of % of §1?

State and illustrate the rule for. multiplying one,
fraction by another, and show that the product of two
proper fractions must always be numerically less than
either of them ?

b. What is meant by a vulgar fraction? When is a
rulgar fraction greater than unity? What is it then
called and why?

IL

1. A vulgar fraction may be considered as expressing
the division of the numerator by the denominator. Ex-
plain this.

2. Explain the principle upon which vulgar fractions
ure reduced to their equivalents having a common denomi-
nator. When may the common denominator be less than
the product of all the denominators; and how is it then
determined? Ex. §, §, &, §, t%

8. By what fraction must § be divided to give a quotient
#? Can more thdn one such fraction be found %

4. State and prove the rule for the division of one vul-
gar fraction by another. Divide § by #; show that a
proper fraction will always be increased by dividing it by
another proper fraction. By what fraction must 1 te
divided to give a quotient 3%

b. A man’s wages are $3% a day, and his daily expenses
are $1% ; how many days must he labour to enzbla him to
buy a suit of clothes worth $4631
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II1.

1. Define Numerator and Denominator, and show why
they are properly applied to the terms of a fraction.

2. John had £ of a melon and gave away § of what he
had; what part of the melon had he left?

3. A miller wishes to put 39 bushels of wheat into bags,
each bag to hold 2} bushels; how many bags would it
require ?

4. A man owned % of a ship and sold § of his share for
8$5475; what was the whole ship worth?

5. If 74 pounds of coffee cost 1874 cents; what will a
bag containing 63% pounds cost ?

Iv.

1. Before subtracting fractions, why is it necessary to
change them to others having a commmon denominator?

2. Arrange the fractions 4, £, 75, 43, 4 of {% in order
of magnitude.

3. If $2§ will pay a woman's wages for 24 days, how
much will pay for 5§ days’ work?

4. James by mistake subtra ted § instead of §; was his
answer too large, or too smi:. il how much?

5. A man owning % of a factory, sold & of what he
owned for $15750; what was the factory worth?

v.

1. State the principle involved when fractions are
changed to others having a common denominator.

2. I bought 7% thousand feet of boards for $135.80; at
the same rate, what would 193 thousand feet cost ?

3. I paid $7888.30 for 83 acres of land; what would
'7 acres cost at the same rate !

4. What is the least number that must be taken from
60 so that it may be exactly divisible by 7.8 ?

5. On % of my field I planted corn; on % of the remain-
der I sowed wheat; on 4 of the remainder I planted pota-
toes; the rest, consisting of } of an acre, was planted in
beans; how large was my field ?




CHAPTER V.

DECIMALS.

Section I.—Definitions.
Oral Exercises.

1. If an apple is divided into ten equal parts, what is
one of the equal parts called! What are 7 of these
called ! 3 of them?

2. 1f a unit is divided into 10 equal parts, what are the
parts called? What is the fractional unit?

3. If 1 tenth of an apple is divided into ten equal parts
what part of the whole apple is 1 part? 3 parts? 9 parts?

4. How are hundredths got? How are they got from
tenths?

5. What part of 1 tenth is 1 hundredth? How many
1 hundredths in 1 unit; in 1 tenth ?

6. If 1 hundredth of an apple is divided into ten equal
parts, what is the fractional unit called ?

7. How many thousandths are equal to 1 hundredth ?
To 1 tenth? To 1 unit?

8. What is 4; of /5? £ of % oI 757 1% of 1457

122. A Decimal Fraction is one which has for
its denominator 10, 100, 1000, or some power of ten.

The Power of ahumber is the product obtained
by multiplying the number by dtsel/ one, or more
times.

Thus 9 is the second power of 3, for 9 =3x3.

27 ¢ third ¢« 3,for27 =3x3x3.
81 % fourth “ 3, for8l=3x3x3x3

123. The Denominator of a decimal fraction is
never expressed, but is always understood. For
brevity decimal fractions are usually called Decimals.
A decimal fraction is expressed by writing the Vumer-
ator with a point (.) before it.

105
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Thus, 1% is written 1.
ﬁ [ .3.
ho “ 0L
{USD_ (13 -79.

o ¢ 0oL
A ¢ 139

124. The Point placed before decimals is called
the decimal point. It separates the fractional part
from whole numbers.

125, The first place to the right of the decimg’
point is that of tenths; the second place is that o
hundredths; the third, that of thousandths;
the fourth, that of ten-thousandths; the jifih,
that of hundred-thousandths; &e..

Thus, 23.045=2X10+3 + & + rs + rdoa-

Hence it appears that decimals are simply an ex
tension of the ordinary system of notation and au-
meration,

126. Naughts affized to a decimal have no effect
on its value; that is 9, -90, ‘900 are all equal;

for 9=
90 = £fs = £
900 = f9% = f

127. To convert a decimal to a vulgar
fraction
Since ‘378 means 3 tenths, 7 hundredths, and 8
thousandths;
ot 818 = & + v + o
= 800+70+8
1000
= 155
Similarly ‘00307 means 3 thousandths and 7 hundred-
thousandths ;

«* *00307 = 1o + rovo00
— 3007
60000

= ¢fro-
Hence, To express a decimal as a wulgar fraction write
the given decimal as a whole number for the numerator of
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the mar Sraction, and for the denominator write 1,
Jollowed by as many ciphers as there are decimul places in
the given decimal.

Conversely a fraction having 10, 100, 1000, &e.,
for denominator may be expressed as a decimal by
writing the numerator and counting off from the right

as many figures as there are ciphers in the d 3

Thus 355=3'175, and 1}§5=075.
Exercise Ixx.

Express the following decimals as common frac-
tions :

L -7 6. 4123, 11. -00427.
2. -36. 7. '0614. 12. -00036.
3. -08. 8, -0078. 13. -02007.
4. 184, 9. 7614 14. 712465,
5. "709. 10. -3006. 15. -000006.
Express the following fractions as decimals:
6. f& 20, 1. 24, 126387
17, Fo- 21. 20k 95, PHARSs.
18. . 22, 438, 26. Brydsos
19. 1o 23. 16228 27. 1610855

fxercise Ixxi.

Write the following decimals in words:

L 9. 5. 431, 9. 21-3601.
2. 27. 6. 7-216. 10. 17-0064.
3. -368. 7. 3314 11. 18-00081.
4. ‘064 8. 58167, 12, 2001468,

Express in figures the following:

13. Eight tenths; two, and seven hundredths; nine
thousandths.

14. Eight hundred and seven, and ninety-four thou-
sandths; three thousand and seventeen, and seven hun-
dred and nine ten-thousandths; three, and one thousand,
and eight millionths.

15. Six, and four ten-thousandths; eighty, and six hun-
dred and nine ten-millionths; one hundred and one, and
one thousand and one hundred-thousandths.
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Section II.—Addition.
128. To add Decimals.

Ex. 1. What is the sum of 37, 14:035, 8164 and
71651

3-7000 37
14-0350 14:035
81-6400 or 81-64

7165 7165
100-0915 100-0915

Since we can add figures of the same name only we
write the addends so that units will be under units, tenths
under tenths, &. This is always the case whben the points
range in the same straight line. Then, beginning at the
lowest order, we add as if the figures were integers and
place the decimal point in the sum before the tenths.

Axercise 1xxii.

(1) 2 3 4)
423 12-326 4031-06 *608242
13-06 20400 108-304 0815044

8049 83024 9-001845 8034

16 52-007 76-739 -086

037 324:1 2500007 ‘9108

Find the sum of

. 4'5 + 7063 + 1-079 + 25.

. *126 + 305 + 07 + *528 4 7-098.

. 111-806 + -0817 + 2-793 + 007,

. 47005 + 72-701 + 8-0315 + 418'2658,

. 123987 + 4'1462 + 02063 + 13 + 10.962.
10. 210-7 + 1456321 + 0173 + 382-74156.
11. 9-127 4 17°72 + 0041 + 2-31 + 170-96.
12. *101285 + 17-061 + 3-2001 + 5'38706.

13. 2'325 + 0012 + 5°086 + 219-6832 + -407.

14. A merchant has 4 pieces of cafico measuring respsc
aively 25°56 yards, 29-125 yards, 3425 yards, and 3375
ds; how many yards are there in the 4 pieces?
15. Four fields contain as follows: 15375 acres, 126125
acres, 14°003 acres, 166 acres; how many acres do the
Cour fields contain ?

e N R
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Section III.—Subtraction.
129. To subtract decimals.
Ex. 1. From 17-013 take 1-90764.

17-01300 17013
190764  or 190764
15-10536 1510536

write the subtrahend under the minuend, placing
tenths under tenths, hundredths under hundredths, &ec.
Then, as there are more figures in the subtrahend than in
the minuend, we may annex as many ciphers as will ren-
der the number of decimal places in each the same, This
will not affect the value of the minuend (Art. 126). We
then subtract as in whole nunbers and place the decimal
poix&\‘;&in the remainder immediately to the left of the
ten

Exercise Ixxiii.

1) 2 (3 4)
From 186 28700 60376 36
Take 2:3476 49 ‘065 12704
Trom
5. 1869 take ‘0374 9. 2041 take 36-002.
6. 0061 ‘¢ -00089. 10. 1000 ¢ 999-99,
7. 6723 ‘¢ 27981 11 2 “ 1-3678.
8. 9306 ¢ 7°9. 12, 1736 ¢ 90184

Find the value of

13. (7-2-276) - (1-9 - -0027).

14. 36 + 7:07 - 24896 — (3°164 - *789).

15. (273.29 - 41-802) — (7°162 + 51386 — 09863).

16. The length of a seconds pendulum is 39-1392 inches,
and that of a French metre 39371 inckes. Find the dif-
ference in length between them. .

17. A sovereign weighs 123-274 grains, and a shilling
87272 grains ; find their difference in weight.

18. Take eleven thousandths from eleven hundredths.

19, Add together the sum and difference. of seventy-
three thousangths and one hundred and fifteen millionths.

20. From a piece of muslin containing 275 yards, &
werchant sold 18°76 yards ; how much was left{
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Section IV.—Multiplication.
130. To multiply decimals.
Ex. 1. Multiply -7 by *9.
Since ‘T=v5 and 9=+ ;
9 T= X fo=1%%="63.
Ex. 2. Multiply ‘731 by -06.
Since ‘731=3# and ‘06=1%53
. 06 x .78l =185 x 7P = 143580 = 04386.
Ex. 3. Multiply 376 by 2-4.
Since 876=334 and 2:4=14;
oy 24 x376=35§x355=9334=9024.
Hence, To multiply decimals, multiply as in the case of

integers and mark off from the right of the product as many
decimal places as there are decimals in the factors,

Exercise 1xxiv.

1) (2) (3) (4)

Multiply 4-64 53-062 ‘1346 6751
By 335 453 203 ‘008
Multiply

5. 718 by 347, 9. 1814 by 0236,

6. 396 by -068. 10, 7146 by 1°124.

7. 9°07 by 1.06. 11. 9006 by -0045.

8. ‘008 by 009, 12. 1001 by 1-009.

13. A square link contains 62726 square inches; what

the area in inches of 5327 square links ?

14 A pint of water weighs 1-25 pounds avoirdupois ;
what is the weight of 78 pints?

15. Gold is 19°26 times heavier than water ; what weight
of gold is of the same bulk as 17:342 pounds of water !

16. The circumference of a circle measures 3-14159
times its diameter; what will be the length of the cir-
cumference of a civcle whose diameter moasures 37:258
miles?

}17.27Find the product of the sum and difference of 27
and 27,

18. What is the weight of five cubic feet of water, if a

cubio foot weighs 62465 pounds aveirdupois i



DRCIMALS. 111

131. To multiply by 1 followed by ciphers.

i2x. 4. Multiply 71134 by 10; by 100; by 100000.
71134 71-134 71134

10 100 100000 ,

711-340 7113-400 7113400000

From these examples, it will be seen that the deci-
mal point has been moved to the 7ight in the product
as many places as there are ciphers in the maultiplier,

Hence, To multiply by 1 followed by ciphers, move the

imal point as many places to the right in the multipli-
cand as there are ciphers in the multiplier, and the vesult
will be the product.

Section V.—Division.
132. To divide one decimal by another.
EX. 1. Divide 9 by *3.
g=i0xt_9p_30,

T loxs
In this example we multiply both divisor and dividend
by 10. This makes the divisor a whole nummber. We
then proceed as in ordinary division.
Ex. 2. Divide 97-92 by 9.
9)97-92 As the divisor is already a whole number
1088  we proceed to divide as usual.

Ex. 3. Divide 3-24 by -00081.

Multiplying both divisor and dividend by 100000 we
et 324000--81, which can easily be worked by ordinary
ivision.

Ex. 4. Divide 736644 by 234-

‘We multiply the divisor and dividend by 10; the divisor

is now a whole number. The operation will then stand

as follows: .
2346)7 36644 ("00314. We first bring down 3 tenths
7038 and put the decimal point in

— the quotient. The divisor is
3284 not contained in 73 tenths;
2346 we therefore put a O in the
JE— quotient and bring down 6
9384 hundredths. Since the divisor
9384 is not contained in 736 hun-

—_— iredihs, we put another 0 in
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the quotient and bring down 6 thousandths. The divisor
is now contained in 7366 thousandths. The rest of the
work proceeds as in ordinary division. .

Hence, If the divisor s o decimal, we multiply both
divisor and dividend by such a power of 10 as will make
the divisdr a whole number, and then we divide as in simple
division, placing the decimal point in the quotient as soon as
the tenths figure of the dividend is brought down.

Exercise Ixxv.

Divide
1. 16578 by 5°4. 7. 0774 by 480.
2. 48591 by "96. 8. 213 by 37°5.
3. 256 by ‘0032. 9. 202 by 0L

4, 4126 by 640. 10. 406 by ‘018.
5. 3'1 by ‘0025. 11. 1066 by 13,
6. ‘0012 by 16. 12. 1577 by -19.

133. To divide by 1 followed by ciphers,
Ex. 4. Divide 136-15 by 10; by 100; by 10000,

10 | 13615 100 | 136-15 10000 | 136'15
13616 13615 013615

From these examples, it will be seen that the deci-
mal point has been moved to the left in the quotiend
as many places as there are ciphers in the divisor.

Hence, To divide by 1 followed by ciphers, move the deci-
mal point as many places to the left in the dividgnd as there
are ciphers in the divisor, and the vesult will be the quotient.

Section VI.—Reduction of Decimals.

134. To reduce a Vulgar Fraction to a
Decimal.

Ex. 1.-—-Reduce % to a decimal.

40)300(.075 7o equals 35 of 3 (Art. 94). 3 equals
280 30 tenths, ansufz, of 30 tenths) is0 t:gths.
—_ 30 tenths equals 300 hundredths, and
200 of 300 hundredths is 7 hundredths, an
200 20 h;]md;ggthﬁ remaining. 20 hundredths
—  ‘equals thousandths, and 5 of 200
thousandths is 6 thousandths ; hence gy 07, °
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Hence, To reduce a vulgar fraction to a decimal, annex
ciphers to the numerator and divide by the denominator of
the fraction, and place the decimal point in the quotient as
800w us the first cipher annexed is brought down.

Exercise Ixxvi.
Reduce the following to decimals :
L 2 6 & 1L 35
2 3 7. & | 12. 63
3 & 8 % 13, 243y
4 & 9. My 14. 33}
A 10. £ | 15 465

Section VIIL.—Circulating Decimals.

135. To reduce a circulating decimal to
a vulgar fraction.

In reducing vulgar fractions to decimals we find
that sometimes the division will not terminate, but
the same figure or figures will be repeated over again
continually.

Ex. 1. Reduce 3 to a decimal.

} = ‘3333, &
Ex. 2. Reduce ¥t to a decimal
o = 4545, &e.

136. Decimals of this kind are called Repeati
or Circulating Decimals. The part repeated is
called the Period or Repetend.

137. It is usual to express the repetend by writing
it down and placing a dot over the first and last figures
of the part repeated. When there is only one figure
repeated the dot is placed over it.

Thus, 3333, &c., is indicated 3.
4545, &o., 1 4§
2333, &e., ¢ 23
BEx. 3. Reduce # to a decimal. .
oy ="1363636, &c., = '136.
E
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138. A pure circulating decimal is one in
which the figures that repeat begin immediately after

the decimal point.

139. A mixed circulating decimal is one in
which the figures that repeat do not begin imme-
diately after the decimal point.

140. Since
}=-11111.. Also gp=3-+11=010101...
§=122222... 5 = '050505...
§="55555... 5 =-171717%...
Similarly, y3g=3-+111="001001...

St =+125125...

9
From the preceding examples it is evident that a
Pure Circulating Decimal may be expressed as a frac-
tion by writing the figures that repeat as numerator,
and as many nines as there are figures in the repetend
f07‘ denomanat Qfﬁwfl i

Thus, 05 =% 373 =375
b4 =54 b-43 =>5%3.
34=3% 0378 = #7 s

141. Mixed Circulating Decimals may be re-
duced to vulgar fractions in the following manner :

Ex. 4. 03¢= -03;= %ﬁ= = Yook

45
Ex. 5. 0543 =053} = % = P =Wt

13

Ex. 6. 0136= 018§ =100 — A% = 1§50

From these examples it is evident that a Mixed C'ir-
culating Decimal may be expressed as & fraction by
subtracting the part of the deciinal which does not repeat
from the whole decimal and placing the remainder as
numerator, and_as many nines as there are figures in
the repetend, followed by as many ciphers as there are

Sigures inthe part which does not repeat, as denominalor
of the fraction,
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Exercise Ixvvii.
Reduce to vulgar fractions:

L3 5. ‘024, 9. 40531,
2. B4, 6. 314. 10. 11287
3. 429, 7. -00675. 11. 3-418
4. 329, 8. 0443, 12. 2:345

142: The Addition or Subtraction of Cir-
culating Decimals is generally performed by re-
peating the period as many times as seems sufficient
to insure the required degree of accuracy, and then
adding or subtracting.

143. Multiplication or Division of Circu-
lating Decimals may also be performed by carry-
ing out the repetend, but these operations are more
usually performed by reducing the decimals to vulgar
fractions, then multiplying or dividing these fractions,
and reducing the results once more to decimals.

Ex. 7. Multiply 23 by ‘36.

36X 2B=3§ X Fp =145 =084
Ex. 8. Divide 16 by -0037.

16+ 0027 =5+ 53hp=2§2=61-L

Exercise 1xxviii.
Find the value of
1 -31007+21003+41-607342.
2. ‘3— 09 and ‘04— 00769233
8. 8723 x 26 and 772 x :é9'f.
4. 309 and 042036

EXAMINATION PAPERS.

1. What are decimal fractions? How does the use of
them facilitate calculation !

2. Represent as vulgar fractions 1'25,.0004. How does
it affect the value of a decimal to place ciphers (1) after
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the decimal places, (2) between the decimal places and
the decimal point. Decimals may be multiplied and
divided by 10, 100, 1000, &c., merely by shitting the
decimal point; show this. Divide ‘000121 by 11.

8. What are the advantages of decimal fractions? ¥Ex-
press as a decimal, 17359 divided by one million. Divide
00125 by 2'5. If the number of decimal places in the
divisor exceeds the number in the dividend, how do you
proceed ! Explain this by making 2'6 the dividend and
*00125 the divisor.

4. Multiply 2564 by 047, and divide ‘00169 by -013,
Verify the result by putting the decimals in the- form of
vulgar fractions.

b. What are recurring decimals? Find the recurring
decimal equivalent to §, and find the vulgar fraction
equivalent to the recurring decimal -81246246....

IL

1. Ezplain the notation of decimal fractions, and show
how the value of a decimal is affected by moving the
decimal point two places to the right or left. Write Affy
as a decimal, and express the one-millionth part of the -
same fraction as a decimal. * Multiply 85346 by 4-175.
Divide 256 by ‘00016.

2. Divide 365 by 20. If in obtaining the quotient you
cut off the cipher from the divisor and actually divide by
2, what eorresponding change should be made in the
dividend ?

3. Prove that 3333 212121 = 07070%.

4. Prove the rule for fixing the position of the decimal
point, when one decimal fraction is multiplied by another.
Express as vulgar fractions in their lowest terms :

(1) “0625X0032; (2) ‘016 64; *45— *4b,
.. 118 304 ..

b. Simplify 52 X 298 and divide the result by
00125,

I

1. Prove the rule for dividing one decimal fraction by
another, and find the value of 2'))(25‘0);%—*—1

2. State and explain the rule for reducing a vulgar
fraction to a decimal fraction. &

Find the value of }+-'01001 and of 10-01+-2;.
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3. Reduce ‘064 and 15625 tc vulgar fractions ; multi-
ply them together in that form. and then reduce the result
to d(elc.:imals. Prove by multiplying the decimals as they
stans

4. Whicb is the greater, 13 X 2§, or ‘0182167

6. Suppose unity represents ‘0012, what number repre-
sents *0001?

Iv.

1. Whether is 1121472653 mor«. accurately represented
by 11214726 or 11214727, and why !

2. Express in decimal notation the value of 8:0625—65%
~ *00375 +1-09236 — $53%3.

3. A bought a house with ‘25 of his money ; he spent
‘675 of it in buying a farm and had $2100 left; find the
cost of the house and farm respectively.

4. What is the smallest number that can be exactly
divided by the nine siguificant figures? Simplify

of s—F of A

of A —4 of %

5. What number is that, from which if there be taken
of ‘376, and to the remainder ‘63 of ‘3125 be added, the
sum is 10?

V.

1. Find the value of & of (§+13), and prove it equal
to } of 203104,

2. Prove the rule for finding the value of a circulating
decimal ; and reduce 1--99999 and 1--10001 to circu-
lating decimals.

8. Prove that 46:2+-924="75x 6.

4. Prove that ‘02X '02X% 005X 005=-0001 X *0001.

5. Divide }+4 + 75+ % + 7% by §+ 1 + r's + gy, and re-
duce the result to a decimal.
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COMMERCIAL ARITHMETIC.

Section 1.—Tables ard Reduction.

144. ENGLISH OR STERLING MONEY.

4 farthings (far.) . . . = lpenny, orld
12penee . . . . . . = lshilling, ¢ 1s.
20 shillings. . . . . .= lpound, * £1
Nore 1.—Farthings are usually written as a fraction of
1d. Thus I far. is written }d.; 2 far., $d.; 3 far., 3d
Nore 2..—£1 sterling = $4.86%, and 1s.= 24} cents.

Oral Exercises.

Repeat the table of Finglish money.

How many far, in 2d.7 in 3d.7 in 6d.? in 8d.?
How many pence in 12 far.? in 16 far.? in 20 far.?
How many pence in 2.1 in s.? in 5s.7 in 6s. {
How many far. in 1s.7 in vs.? in 3s.7 in 5s.?
How many shillings in £1 12s.1 in £2 15s.

145. There are two kinds of Reduction, Redue-
tion Descending and Reduction Ascending.

146. Reduction Descending is the process of
changing a number from a higher to a lower denomina-
tion.

14%7. Reduction Ascending is the process of
changing a number from a lower to a hiyher denomina-
tion.

Ex. 1. Reduce £6 5s8. 3}d. to farthings.

us
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£6 s 3id
20

125s.
12

1503d.
4

6013 far.

In 1 pound there are 20 shil-
lings, and in £6 there are 6 times
20s., or 120s.; 120s. plus bs. are
1258.; in 1 shilling there are IC
pence, and in 126s. there are 120
times 12d., or 1500d. ; 1500d. plus
3d., are 1503d. ; in 1d. there are 4
farthings, and in 1503d. there are
1503 times 4 far., or 6012 far.;
6012 far. plus 1 far. are 6013 far.

Ex. 2. How many £ s. d. in 3679 farthings?

far.
4 3679
127919 8 far.
20 76 7d.
£3 163,
Ans. £3 16s. 73d.

There are 4 far. in 1d.; hence, in
8679 far. there are as many pence
as the number of times 4 is con-
tained in 3679; 3679-+4=919 and
3over. This3is3far. There are
12d. in 1s.; hence, in 919d. there
are as any shillings as the number

of times 12 is contained in 919; 919-+-12=76 and 7 over.
This 7 is 7d. There are 20s, in £1; hence, in 76s. there
are as many pounds as the number of times 20 is contained
in 76; 70--20=3 and 16 over. This 16 is 16 shillings.

Exercise 1xxix,

Reduce

1. 7s. 8d. to pence. 7. 8910 far. tp £, &e.
2. £1 3s. to farthings. ‘ 8. 7163d. to X, &e.

3. 7145d. to £, &e. 9. £191 9s. 114d to far.

-

. 618Bs. to £, &c.

9 e

148. UNITED
10 mills (m.) . .

10 ceuts e
10 dimes . . . .
10 dollars .

10. £3 6s. 10}d. to far.

. £10 0s. 6d. to pence. 11. 78916d. to £, &e.
3. £2 6s. 8d. to pence. 12. -£100 7d. to far.

STATES MONEY.

1cent, orlec.
1 dime, ¢ 1d.
1 dollar, « 1 &
= 1 eagle, *“ le.

I

149. AVOIRDUPQIS WEIGHT.

16 drams (dr.) .

16 oviices . o o
%6 pounds .

A quarters . . .
90, hundred-weight

,=1lounce . . . .orloz

tpound . . .. . ¢ 1lb

Tquaber . . . “lagr

1 hundred-weight . ¢ 1 owt,
Ttone o o o » 16

nnnn

.
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Nore 1.—Avoirdupois Weight is used for weighing
everything except jewels, precious metals, and medicines,
when dispensed.
Nore 2.—28 pounds equal 1 quarter in Great Britain.

Oral Exercises.

Repeat the table of Avoirdupois Weight.

How many ounces in 2 1b.? in 3 1b. 4 0z.7 in 4 1b.?
How many quarters in 28 1b.? in 49 1b.? in 100 1b.?
How many drams in 2 oz. 6 dr.? in 3 oz. 4 dr.?

How many tons in 58 cwt.? in 112 cwt.? in 200 cwt.?

Ex. 3. Reduce 2 cwt. |

BEx. 4 Reduce 147658

oz. 11 dr. to drams. 1bs. to tons, ete.
cwt. qrs. lb. oz dr. 1bs.
2004 n 125{5 | 147658
= 5|29531...3}81b
8 qr. 415906. . .1
26 20| 1476...24qr
200 Ib. 73 tons 16 cwt.
16 Ans. 731, 16cwt. 2 qr. 81b,
3204 oz.
16
51275 dr.
Exercise Ixxx.
Reduce
1. 2t.3qr. 6!b. to drams. | 4. 76385 qgrs. to tons, &e.
2. b1b. 6 oz. 14 dr. to drams. | 5. 3owt. 81b. 5 oz. to ounces.
3. 21645 oz. to cwt., &c. 6. 51049 1b. to tons, &e.

150. TROY WEIGHT.
24 grains fgr.) . = 1 pennyweight, or 1 dwt.
20 pennyweights =1lounce, . ., . ‘1oz
12 ounces . =1pound,. . . “ 11b.

Nore 1.—-This is chiefly used for weighing gold, silver

and jewels. .

Notg 2.—1 1b. avoirdupois = 7000 grains,

11b. troy .

= 5760 grains.

Oral Exercises.
Bow many oz. in 2 Ib.7 in 3 1b.? in 5 Ib.$
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How many lb. in 36 0z.? in 48 oz.7 in 60 oz.1 in 44
0z.? in 78 o0z.1
How many dwt. in 2 0z.? in8o0z? in4 oz? in 48 gr.?

151. APOTHECARIES’ WEIGHT.

20 grains (gr.) . . =1scruple, . ., orlsc.orld.
3scruples, . . - =ldram, . . ., “1dr “ 13
8drams, . . . =1lounce, . . “loz “13

12 o0unces, . . . =1lpound, . . “ 1lb. ¢ 11b.

Nore 1.—The ounce and pound of Apothecaries’ Weight
are the same as in Troy Weight.

Note 2.—Apothecaries’ Weight is used in mixing medi-
cines. These are bought and sold by Avoirdupois Weight,

How man

1. Grainsin79? 11 39?

2. Scruplesin93? 163? | 5 Uuncesin883? 96 31

8. Dramsin24 196 »p?| 6. Poundsin1083? 16831

Exercise 1xxxi.

4 Dramsin 53?731

Reduce
1. 11b. 4 oz. to ounces. 4. 11 oz. 3 drs. to grains.
2. 7163 sc. to lb. &c. 5. 8 oz 6 dwt. to grains.

3. 7685 dwt. to 1b. &c. | 6. 7 %64 grains tolb.(Trov
c.
152. LONG MEASURE.

12 inches (in.) = 1 foot, or 1 ft.
3feet . . . . . = 1yad, * 1yd
byyards . . . . . . .= 1 rod, “ 1rd

40rods. . . . . . . .=1 farlong, *“ 1 fur
8 furlongs .. = 1 mile, « 1 mi
Siles . . = 1league “ 11

e e e = gu X
Notg 1.—Oloth Measure is not now used. Cloth is
bought by the yard, half-yard, quarter-yard, etc.
Note 2.—Gunt Chain is used in measuring land.
is 22 yards and is divided into 100 links.
Note 3 —Mariners use the following:

6 feet . . . . = 1 fathom.
120 iathows .« + . « « .= 1 cable length.
880 fathoms PPN = 1 mile.

Oral Exercises.
Repeat the table of Lineal Measure.
How many feet in 4 yd. 7 m 6. yd. 1.4
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How many miles in 17 fur.? in 320 rods? in 59 fur.?

How many feat in 9 fath

Ex. 5. How many feet

in 12 1d. 3 yd. 2 ft.?
rd. yd. ft.
12 3 2
o4
63
6

—65 yd.
3

209 ft. Ans.

Nore.— We multiply by
6, and add to the product
the 3 yds., and then multi-
plying by § we bave 69 yd.

tin2rd.? in 12 yd.}
Ex. 6. How many rods
in 209 ft.?

feet
3)209

569 yd....2 ft.
g 2

11)138

12... 6 half yd.=3 yd.
Ans. 12 rd. 3 yd. 2 ft.

Nore.—To divide by 5%,
we reduce both to halves,
then the remainder is halves,
which we reduce to wholes,
by dividing by 2.

Ezercise Ixxxii.

Reduce
1. 1mi. 1. fur 1rd.,toinches.
2. 76452 in. to mi., &e.
3. 7568 feet to mi., &e.

153.

4. 2rd. 1 yd. to feet.
5. 7 chains to feet.
6. 16752 in. to fathoms.

SURFACE 04 SQUARE MEASURE.

144 square inches = 1 square foot, or 1 sq. ft.
9 square feet = 1 square yard, ‘ 1sq.yd.
Lsquare yards = 1 square rod. ¢ 1sq. rd.

40 s¢uare rod3 = 1 rood LT

4 roods =1 acre . “ 1la.
640 acres . =1square mile ‘* 1sq. m.

Note i. -A surface is that which has length and breadth
without tlickness.

1 in.

Norg 2.—A square is a plane susface which |

has fowr ~qual sides and iol

Norg 5, —A w nare inch is
is an idoh long.

|
! -

r wyual angles. | 1 lin

]

a squave each of whose »idre

Norr 4.--10,000 squ-re links == 1 square chain.
10 squ.we chains == 1 adrs.
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154. CUBIC OR SOLID MEASURE.

1728 cubic inches (cu. in.) = 1 cubic foot, or 1 cu. ft.
27 cubic feet . . .. =1 cubic yard, *“ Lcu.yd.
128 cubie feet. . . .=1cord, . . 1ecd
Nore.—A cubic is a solid bounded by 6 equal squares.
Nors.—A cord is a pile of wood 4. ft. wide, 4 ft. high,
and 8 ft. long. :

Oral Exercises..

Repeat the table of square measure.
How many inches in 2 sq. ft. !
How many acres in 16 roods ! in 320 sq..rods ?
How many fect in 3 cu. yd. ? in 4 cu. yd. 20 cu. ft.?
‘What is the difference between 3 sq. in.and 3 in. square$
3 in. square is a square each side of whieh is 3 iz.
long, and hence = 9 sq. in.

Exercise Ixxxiii.

Reduce
1. 1997 sq rd. to acres, &e. | 4. 7689 cu. ft. to cords.
2. 3 5q. rds. 2ft. to inches. | 5. 12. a. 6 rd. to inches.
3. 8469 cu. in to feet. 6. '78cu.ft. 640 in. to inches.
155. DRY MEASURE.
2 pints (pt.) = 1 quart, or1 gt.
4quarts . . . . == 1 gallon, “ 1 gal.
3 gallons e = 1 peck, *1pk.
4pocks. . . . . . . = 1 bushel,** 1 bu.

Nore 1.—Dry Measure is used in measuring grain,
frait, &e.

Kot 2 —By the ¢ Weights and Measures ” Act of 1873,
the *Imperial Bushel,” containing eight ¢ Imperisl Gal-
ons,” of 277274 cubic inches in each gallon, is the stan-
dard bushel in Canada..
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Nore 8.—By the same Act the following articles are to
be estimated by the Cental of 100 1bs.: Barley, beans, char-
coal, corn, vats, pcas, potatoes, rye, salt, sceds and wheat.

Nore 4 —8 bushels=1 quarter in Great Britain.

Nore 5.—The following table snows the weight of a
bushel of the article named, as determined by the same Act:

Wheat. .601b. [ Beans . . .601b. | Flax Seed . .501Ib.
Rye .. .561b. | Oats . . . .341b. | Clover Seed. . 601b.
Corn. . .561b. [ Peas . . . .601b. | Timothy Seed 48 Ib.
Barley. . 481b. | Buckwheat. 48 Ib. | Potatoes . . . 60 lb.

156 LIQUID MEASURE.
4 gills (gi.) = 1pint, orlpt.
2 pints . = 1l quart * 1qt.
4 quarts = 1gallon, “ 1gal

Nore 1.—A barrel of beer . . contains 36 gals.
A hogshead of beer . ‘¢ bdgals.
A hogshead of wine . ¢ 63 gals.
Nore 2.—The wine gallon contains 231 cubic inches ;
the beer gallon contains 282 cubic inches, and the Imperial
or standard gallon, 277-274 cubic inches.
Norre 8.—6 wine gals. = b standard gals.

157. MEASURE OF TIME.

60 seconds (sec) . . . . 1 minute, or 1 min.

60 minutes = lhour," “1h.
24 hours . = 1 day, ¢ 1 da.
Jdays. . . . . . . .==1week, “ 1wk
12 calendarmonths or865days = 1 year, ‘* 1yr.
366 days . <« « « . .= 1leap year.

Nore 1.—The number of days in each iaonth may be

remembered by means of the following lines :
Thirty days has September,
April, June, and Novemb. r;
February has twenty-eight alone—
All tho rost have thirty-one ;
Butleap year coming once in four,
February then hnga one day more.

Norz 2.—The leap years are those that can be divided
by 4 without a remaindler : as, 1864, 1863, 1872, &c. \[4
of the even hundreds, only those that can be divided Gy
400 are leap years. The year 1900 will not be a leap year,
but 2000 will be.
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1568, MISCELLANEOUS TABLE.

12 units = 1 dozen. 24 sheets . . = 1 quire
12 dozen = 1 gross. 20 quires . . = 1 ream.
12 gross = 1 great gross. | 196 Ib. flour . = 1 barrel.
20 units = 1 score. | 200 1b. pork . == 1 barrel.

Oral Exercises.
Repeat Time Measure.
How many days in 3 weeks? in 5 weeks and 3 days ?
How many dozen in 847 in 1327 in 1507
Was 1600 a leap year? 187617 18541
How many hours in 360 min.? in 788 min.? 600 min.?

Exercise Ixxxiv.

Reduce
1. 7 da. 16 hr. to seconds. 7. 8685 Ib. of wheat to bu
2. 7684 pints to bushels, &e. | 8. 785693 sec. to weeks, &c.
3. 84 gal. 3 gills to gills 9. 35686 lbs. Timothy seed
4. 36bu 3qt. 1pt. to pints. to bu., &e.
b. 2685 gills to gallons. 10. 78 da 9 min. to seconds.
6. 17 qr. 3 bu. to pecks. 11. 1676 cu. ft. to cords.

Section II.—Compound Addition.

159. To add compound numbers.

180. A compound number is one composed of
2 or more numbers of different denominations which
can be reduced to the same denomination.

The sum of £6 and £4 is found by simple addition.

The sum of £6 12s. and £4 9s. iy found by compound
addition.

Ex. 1. Find the sum of £7 6s. 8d., £5 9s. 3d.,
£8 9s. 7d., and £9 7s. 9d.

£ s d. £ s d
7 6 8 7 6 8
5 9 8 5 9 8
8 9 7 8 9 7
97 9 9 79
29 81 27 80 13 3

‘We write the numbers so that units of the same name
will be in the same column. Then we add the pence
column as in simple addition and find the sum to be 27.
similarly with the other columns. Hence the correct
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sum is £29 31s. 27d. But it is usual in writing denomin-
ate numbers not to have more units of any denomination
than 1 less than the number required to make 1 of the next
higher denomination ; thus, a rod 12 in. long is said ‘o be
1 ft. in length. We do not say 20 cwt. of hay, but 1 ton,
&c. We therefore change the 27d. to 2s 3d  We set down
the 3d. under the pence column and add the 2s. to 3ls.;
3ls. + 2s. =— 33a.; 33s. = £1 13s. We set down the 13s.
under the shillings column and add the £1 to £29; £29

+ £1 = £30.
Exercise Ixxxv.

e (2) (8)
1b. oz. dwt. cewt. qr. lb. oz rd. yd. ft. in.
17 9 16 20 3 12 11 17 4 2 6
25 6 12 16 2 16 12 21 2 1 7
72 11 18 17 0 22 15 23 8 0 8
57 10 19 19 1 18 13 25 5 2 9

“4) 5) (6)
£ s d bu. pk. qt. pt. rd. yd. ft. in.
5 5 5 10111 87 4 1 9
8 1 7% 2 3 6 0 80 5 2 2
2 0 1% 5 2 3 1 3 2 7
13 0 113 8 8311 1 0 210
6 6 6 15 2 4 0 25 1 111

7. Find the sum of 1 wk. 2 da. 13 h. 40 min. 30 sec.;
2 wk. 6 da. 10 h. 8 min. 3 sec.; 5 da. 22 h. 55 min. 45 seo. ;
4 h. 1 min. 15sec.; and 1 wk. 2da 4 h. 5 min

8 Add together 10rd. 4yd. 2ft. 8in.; 1rd. 3yd. 5in.;
8rd.2yd. 1ft.6in ; 1 rd. 4in.; and 2 yd. 1 ft. 9 in.

Section IIL—Compound Subtraction.
161. To subtract Compound Numbers.
Eix. 1. From 16 1b. 8 0z. 6 dwt. take 71b. 4 0z. 18 dwt.

Ib. oz dwt. ‘We write the subtrahend under the
16 8 6 minwend, so that units of the same
7 4 12 name will be in the same column, and
— begin at the right to subtract.
9 3 14 Since we cannot take 12 dwt. from

6 dwt., we take 1 oz. or 20 dwt. from the 8 oz. and add it 5o

the 6 dwt., making 26 dwt. 26 dwt. —i2 dwt.=14 dwt.
Since we took 1 oz from 8 oz. we left only 7 oz. ; 7 os
40z.=30z. 161b. ~ 7. =91b.
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Exercise lxxxvi

et (2 ®)
» 3 3 gr. mi. fur. rd. a. r sqrd.
24 7 2 1 16 60 0 0 € 3 2
6 10 3 2 17 40 7 39 10 0 38
(¢))] 3) 6
fur. rd. yd. ft. in. £ (s, d. r. p.) yd.
7 38 1 1 3 43 11 10 3 17 18
1 3 1 2 7% 15 14 6 2 18 30

7. A farmer had 200 bu. of wheat, and sold 28 bu. 2 pk.
6qt. 1 pt. to one men, and as much to another ; how
much remained ?

8 A miner having 112 Ib. of gold sent his mother 17 Ib.
10 oz. 15 dwt 10 gr., and 3 Ib. 16 dwt. less to his father ;
Low much did he retain ?

9. From a barrel of beer containing 54 gallons, a person
drew 12 gal 3 qt. one day, and $ gal. 2 gt. 1 pt. another ;
how much was(}eft !

10 From 39 sq. rd. 29 sq. yd. 128 sq. in., subtract 17
sq. rd. 16 8q. yd. b sq. ft.

11. A grocer has 1 cwt. 18 1b. of sugar in one barrel, 3
gr. 21 1b. in another, and 1 cwt. 2 qr. 1! Ib. in a third.
After selling 1 cwt. 3 qr. 156 1b, how much will he have
left ¢

Section IV.—Compound Multiplication

162. To multiply a Compound Number.
Ex. 1. Multiply 3 da. 19 hrs. 59 min. by 97.

da. hrs. min. da. hrs. min,
3 19 59 3 19 by
97 97
291 1843 5723 371 18 23

‘We multiply each denomination separately, as in simple
multiplication, and obtain as product 291 da. 1843 hrs.
5728 min. But as 5723 min. = 95 hrs. 23 min., we write
down 23 min., and add the 95 hrs to 1843 hrs. ; 1843 hrs,
+ 95 hrs. = 1938 hrs. = 80 da. 18 hrs., &c. .

Norr.—The usual method of workin s this example is to
multiply first by 0, this product by 9, then to multiply

whe 3 da. 19 hrs. §9 min. by 7, and add the result to the
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last product. We recommend the method in the example
as being on the whole easier and more convenient.

Exercige 1xxxvii
2 ®

) (
ewt. 1b. oz. 1b. oz. dwt. gr. da. h. min. sec.
18 186 9 16 8 156 17 10 20 30 40
b 3 7

4. What is the value of 39 oxen at £15 7s. 11}d. each?

6. What is the weight of 345 hogsheads of sugar, each
weighing 14 cwt. 1 qr. 20 1b.?

6. What is the weight of 1 doz. spoons, each weighing
1 oz. 2 dwt. 16 gr.?

7. If a man owning b farms, of 120 a. 1r. 12 sq. rd.
fsfl}l’ sells 460 a. 3 r. 25 sq. rd, how much land has he

eft

8. If 2 gal. 2qt. 1 pt. 1gi. leak out of a water-pipe in 1
hour, what will be the waste in 1 leap year?

9. Suppose a person to walk, on an average, 3 mi. 2 fur.
every morning, and 3 mi. 20 rd. 1 yd. every afternoon,
how far will he walk in 2 weeks ?

10. If from 2 1b. of gilver enough is taken to make a
dozen spoons, weighing 1 oz. 10 dwt. 2 gr. each how much
will be left 1

11. What cost 97 tons of lead at £2 17s. 93d. per ton ?

12. If a man travel 17 mi. 3 fur. 19 rd 3 yd. 2 ft. 7 in.
in 1 day, how far would he travel in 38 days?

13. If 1 acre will produce 27 bu. 3 pk. 6 qt. 1 pt. of corn,
what will 98 acres produce ?

Section V:—Compound Division.
163. To divide a Compound Number.
Ex. 1. Divide 80 ds. 6 h. 40 min. by 17.

de. h. m. da. b, m.
l'l)gg 6 40 (4 17 20.

13 da. We write the divisor at the left of
2%%11. the dividend. 17 is contained 4 times
bt in 80 da. and 12 da. over; 12 da. =288
For h.; 288 h. + 6 h. =294 h. 17 is con-
119 tained 17 timés in 294 h. and 5 h. over;

Ggh. 5 h. = 300 min.; 300 nin. + 40 min, =

840 min. 17 is contained 20 times in
340 min.

l

-
>
ool

|
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Ex 2 Divide £12 1s. 6d. by £1 6s. 10d.
£12 1s. 6d. _ 2898d.

81 6s 10d. ~ 8%2d.
Ex. 3. 4 divided a field of"11 a. into lots of 1 1.
4 per. each ; how mony lots were there?
11a __ 1760 per.
ir. 4per. 44 per.
When we divide one compound number by anothér, we

reduce each to the lowest denomination named in either,
and divide as in simple djvision.

Exercise 1xxxviii.
(1) (2). 3
£ s d. Ib. oz. dwt. gr. t. cwt.)qr. b,
4)61184 6)76 10 14 12 Y7)112 16 2 16

4. Divide 4 gfl. 2 qt. by 144.

b. Divide 40 cu. yd. 10 cu. ft. by 18.

6. Divide £48 7s. 4d. by £6 11d.

7. Divide 69 bu. 3 pk. 6 qt. by 6 bu. 3 pk. 6 qt.

8, Divide 697 lb. 7 o0z. b dr. by 60 Ib. 10 oz. 6 dr.

9. Divide 80 bu 2 pk. 4 gt. by 18 bu. 3 pk. 5 qt

10. A farmer put up 1000 bushels of apples in 350 bar-
rels of unijorm size ; how many bushels, &e., did each
barrel contain ?

11, "How many demijohns, each containing 2 gal. 3 gt.
1 pt., can be filled from a tank holding 71 gal. 3 qt. 1 pt.
of wine }

12. A drove of cattle ate 6 t. 19 cwt. 87 Ib. of hayin a
week ; how long will 34 t. 19 cwt. 35 lb. last them 1

Section VI.—Denominate Fractions.

184, To find the value of a Fraction of a
Denominate Number.
Ex. 1. How many shillings, &c., are there in § of
[ pound ]
£

d Sincs £3 =14 of £3 (Art. 94), we di-
0 vide £J by 8 as in compound division.

£3 00
T 6
BEx. 2. Find the value of 3} of {5 of 2 t. 3 owt.

4



130« ELEMENTARY ARITHMETIC.

8%

of % of 2 t. 3 cwt. =12 of 5 of 2. 3 cwt.
=} of 2t. 8cwt.
=889 % — 1. 12 cwt. 1 gr.
Exercise 1xxxix.
‘What is the value

1. Of { of a bushel? 4. Of % of a mile?
2. Of % of a mile? 5 Of £ of.a ton?

3. Of £ of arod? i 6. Of § of an acre?
7. Of % of £3 16s. 83d.7 of £18 16s. 74d. + 337
8 Of 2 of a week + § of a.day + % of an hour?
9. Of 33y ewt. — % of 2 lbs. 8 oz 10 dra.?

165. To express one number as the frac-

tion of anocther.

of

Ex. 3. Express 4 rd. 2 yd. 1 ft. 4 in. as the fraction
1 mile.

4rd 2yd 1ft 4in. =880 in. and 1 m. = 63364 4n,

Now 1 in. = gglgg of 63360 in. ;

.. 880in. = 53§95 of 63360 in.

Hence the fraction required is 5§3%5 = .

Nore.—The example, Express 4 lbs. as the fractiom of 8
Ibs. may be written in any of the following ways :

oo

o

[t
DO

i Rl o ol Sl

1. Reduce 4 lb. to the fraction of 8 lb.

. What fraction of 81b. is 4 1b. ?

. What part of 8 1b. is 4 1b.?

1f 8 lb. is the unit, what is the measure of 4 1b ?

Exercise xe.

What part of an ounce is % of a seruple ?

What patt of a ton is § of an ounce !

What part 6f a mile is § of a rod?

What part of an acre is 3 of a square foot?

Reduce § of a gill to the fraction of a gallon,

Reduce § of amjinch to the fraction of & rod.

. Reduce § of alb tu the fraction of a ton.

. What fraction of £3 2. 63d. is 14s. 10}d.?

. Express 13s. 104td as a fraction of £2 9s. 7d.

. Express 2 a. 31 per. as a fraction of 4 a. 2 r. 17 per.

. Reduce gg}gy of a ton to the fraction of an ounce.
Reduce yx+z5 of a mile to the fraction of an inch.
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1668. To find the value.of a Decimal of
Denominate Number. o ofa

EX. 4. What is the value of 7875 of £11

£7875 875 of £1 = 7875 of 20s,
20 = 15'73s.
8. 157500 75 of 1s. = 75 of 12d.
12 = 9d.

d. 90000 Hence 7875 of £1 = 15g. 9d.
Ex. 5, Find the value of 2-16 of 1 yd.
2160f 1L yd. =255 of 1yd =13 of 1 yd. =2y 6in.
Exercise xci.
Find the value of

1. ‘94375 of 1 acre 7. *965625 of 1 milo.
2. ‘815625 of 1 Ib. Troy. 8. “T78125 of 1 ton.

3. *875 of ls. 9. ‘628125 of £1.

§~ Z;g u: llgr- 10. 84583 of 1s

. +497 of 1 day, 11. 2 5384375 of 1 day.
6. 4375 of £1. DB3LIT5 of 1 day

12, 002083 of £1.
1687. To express a Compournd Number as
a Decimal OP a Higher Denomination.

Ex 6. Roduce 3 r. 16 per. to the decimal of 1 a.
and express 5 a. 3 r. 16 per. in acres only.

40, 16 per. 16per.=lg— r.=‘4r;

4)_3_4:_ . 3r. 16 per. = 34r.,
85 & S4r =344. .= 85a
Hence 5a 3 r. 16 per. =353 a.
Exercise xcii.
Reduce

1. 10s 6d to the decimal of £1.

2. 5 ewt 2 qr. 14 1b to the decimal of 1 ton.
3. 15 dwt. 15 gr. to the decimal of 1 oz. tray.
4. 6 fur. 8 rd to the decimal of 1 mile.

b. 2 gt. 1 pt. to the decimal of 1 peck.

6.- Express £9 5s. 44d. in pounds only.
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7. Express 17 cwt. 3 gr. 14 1b. 8 oz. in ewt. only.

8. Express 7 bu. 3 pk. 1 gal. in bushels only.

9. Express 3} ft. as the decimal of 1 fathom.
10. What decimal of 4 oz. is 2 0z. 16 dwt. 192 gr.
11. Express 5 da. 9 hr. 46 min. 48 sec. in hours only.
12. Express % of § of 223 1b. as the decimal of 1 ton.

Section VII.—Practice.

188. Practice is a convenient method of solving
many examples in Multiplication of Compound Num-
bers.

Ex. 1. Find the cost of 364 articles at 33} cents
each.
83%c. = $4$364 = cost at $1 each.

;12133% = « $33}c. each.

Ex. 2. Find the price of 2 a. 3 r. 14 per. of land
at $160 per acre.
42 x $160 = $320 — price of 2 a.

40[3x$40 = 120= + 31
14x8l = 14= « 1dper.

$454 = entire cost.
Ex. 3. Find the cost of 7 t. 6 cwt. 3 qr. 5 Ib. of
iron at $60 per ton.
2017 X $60 =$420 = cost of 7 t.

4/6x83 = 18 = * §cwt.
2%|8x$76= 225= ¢ gqr
EX$03=  ‘16= “ &b

$410.40 = entire cost.

Exercise =xciii.
Find the price of
1. 768 articles at 25¢c.
2. 297 ¢ 50c.
8. 864 ¢ $1.20.
4.291 < $183}.

5. 485 articles at $5.50,
328 ¢ 81 871L.

. 147 ‘e $3.374.

8264 « g6}

L3




PRACTIOE. 133

0. 15 a. 8 r, 25 per. of land at $24 per acre
10. 9 gal. 3 qt. 1 pt. of wine at $3 60 per gallon.
11. 84 bu. 3 pk. I gal. of wheat at $1.20 per bushel.
12. 7 oz. 15 dwt. 6 gr. of gold at $16 per ounce.
13. 29 a 3 r. 17 per. of land at $80 per acre.
14. 3 t. 13 cwt. 1 gr. 15 1b. of hay at $12 per ton.
15. What is the cost of constructing a road 17 mi. 8 fur.
15 rd long at $1880 per mile.

Exércise xciv.

Problems Involving the Previous Rules.
1. What is the value of a silver pitcher weighing 2 1b.
10 oz. avoirdupois, at $2.24 per ounce Troy?
1 oz. Troy. =480 gr.
1 1b. Avoird. = 7000 gr.
21b.10 0z. ** =2§ x 7000 gr.== 4 x %" oz. Troy.
Price 1 0z. Troy = $2.24.
Price of 2t x 5% oz. Troy =3+ x 1G04 % $2.24=$85.75
2. How many pounds of gold are actually as heavy as
10 Ib of iron?
3. If a druggist buys 25 1b. avoirdupois of drugs at $3}
a pound, and sells them in prescriptions at 75 cents an
ounc apothecaries’ weight, what is the gain?
4. How many sovereigns will weigh one ounce avoirdu-
pois, if 1869 weigh 40 pounds troy ?
5. If § of an inch on a map corresponds to seven miles of
a country, what distance on the map represents 20 miles !

6. The value of 11b. troy of standard gold is £46 14s.
6d.; calculate the value of a vase of the same material
whose weight is 39 oz. 18 dwt.

11b, =240 dwt; 39 oz. 18 dwt. = 798 dwt.

£46 14s, 6d. = 11214d.
Cost of 240 dwt. = 11214d. ;
¢ 1 dwt, = H34d. = 5887d. 5
13 798dwt.=wr’%ﬁ"'°1d.='33"5°°1d
= 3728643d. = £155 7s. 2}3d.
If 31 cwt. of cheese cost £69 4s. 8d., what will 16
2

3
qr. cost ?
Uy

7.
oWl .
8. Bought 2 oz of tea for 7§d., what is that per 1b.1
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9. If 3 qr. 24 Ib. cost £4 16s. 8d., how much is that

er 1b ? .
P 10 If when flour is 85  barrel the fivecent loaf of
bread weighs 10 oz, what ought to be its weight when
flour is $8 a barrel !

11. If 1} acres of land sell for $34.50, what will 20 a.
2r 10 per. cost, at the same rate?

12. If 18a. 3¢ 20 per. cost 8900, what will 160 acres cust
at the same rate {

13. If 14 bushels of wheat cost $1.68%, what will 154 bu
1 pk. 6 qt. cost?

14. If a train travels 300 miles in 9 hr. 40 min , how
long will it be in travelling 223 miles?

15. If 7 gal 1 qt of wine cost $17.40, what will 3 gt.
1 pt. cost at the same rate !

16. If 15 yards, { of a yard wide, will make a dress,
how many yards, % of a yard wide, will make another dress
of the same size !

Yards required £ or & yd. wide =15 yards;
“ yd ¢ =6x15yds.;
« yd ¢ —=8xis
=18 yds.

17. How many yards of cloth, § yd. wide, will be re-
quired to line 35 yards, 1§ yards wide !

18. If it requires 36 yards of carpeting, § yd. wide, to
cover a floor, how many yards, § yd. wide, will be required
to cover the same floor?

19. A regiment of 1000 men are to have new coats; each
coat is to contain 2} yards of cloth, 1} yards wide, and to
be lined with shalloon } yd. wide: {IOW many yards of
shalloon will be required?

20. A bankrupt owes $4000, and his assets—that is, his
whole property—amount to no more than $840; what divi-
dend will his creditors receive in the dollar?

Assets paid on $4000 = $840;
« “ $1 = 87305 = 8% = 21 cents,

21. A merchant became insolvent, owing $6850, and
had only $4932 with which to pay his creditors ; how much
should a creditor, whose claim is $1540, receive ?

22. What does a bankrupt pay in the pound if his
creditors receive £376 bs. out of £20761
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23. How much will a creditor lose on a debt of $5342.256
if he receives unly 674 cents in the dollar?
24. A crelitor loses 374 cents in the dollar of what was
g.ue ?to him, and thereby loses $330; what was tMe sum
ue

25. The people of a school section wish to build a new
school-houss, which will cost $2850. The taxable prop-
erty of the ssction is valued at $190000 ; what will be the
tax in the dollar, and what will be a man’s tax whose
property is valued at $7500?

Tax on $190000 = $2850 ;
« $1 = 313350 = $015 = 1} cents;
“« 27500 = $7500 x $015 = $112.50.

26. In a school section a tax of $300 is to be raised. If
the amount of taxable property is $250000, what will be
the tax in the dollar, and what is A4’s tax, whose property
is valued at $1800-?

27. What is the assessed value of property taxed $37.80
at the rate of 4} mills in the dollar?

28. A person, after paying an income tax of 22 mills in
the dollar, has $2934 left ; what is his income ?

29. A merchant buys a chest of tea containing 2 qr.
10 Ib. at 60 cents per lb, and two chests containing 3 qr.
15 1b. at 70 cents per lb.; what will he gain by selling the
mixture at 80 cents per lb.?

2qr. 10 1b. =60 1b.; 3 qr. 16 1b. =90 1b.

60 Ib. at 60 cents per lb. = $36;

90 (11 70 [ {4 = 363 ;

.*. cost of 150 = $99.
Cost of 160 “ 80 ¢ “ =$120;

. gain = $21.

80. A grocer buys coffeo at $34 per cwt., and chicory at
$10 per cwt., and mixes them in the proportion of 5 parts
of chicory to 7 of coffee ; he sells the mixture at 30 cents
per Ib_; what does he gain on each pound ! .

31. If I mix 20 Ib of tea at 70 cents per Ib. with 16 Ib.
at 60'cents per 1b. and 40 lb. at 62} cents per Ib., what is
11b. of the mixture worth?
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AVERAGES AND PERCENTAGES.

Section I.—Averages.

169. The Average of several numbers is that
number which substituted for each of them will pro-
duce a sum equal to that of the giveh numbers.

Ex. 1. Find the average of 30, 35, 42, 80 and 100.

30 + 35 + 42 + 80 + 100 = 287.
There are 5 numbers ; therefore } of 287 will be the

number which substituted for each of the given num-
bers will produce the sum 287 : 23%. = 574,

Exercise xcv.

Find the average of

1. 16, 18, 26, 80, 36, 43, 50 and 56,

2, 17, 0, 20, 30, 70, 100, 27, 9 and 17.

3. 120, 840, 560, 780, 320 and 840,

4. Five pupils obtained the following marks at an ex-
amination, 60, 86, 75, 21, and 80, respectively ; what was
their average mark ?

6. There were 45 pupils at school on Monday, 43 on
Tuesday, 47 on Wednesday, 45 on Thursday, and 40 on
Friday. = 'What was the average attendance for the week ?

6. The average temperature of the different months
during the past 37 year< at Toronto was, of Jan, 22°94,
Feb. 22°-58, March 29°:05, April 40°:63, May 51°-68,
June 61°°84, July 67°-43, Aug. 66°:32, Sept. 58°°10, Oct.
45°°74, Nov. 36°°03, Dec. 25°'56. What was the average
yearly temperature during that period ?

Section II.—Percentage.

170. The term, per cent. means by or on ¢ hundred,
thus, 3 per cent. on anything means 3 on every hun-
dredof it. Hence I per cent. of a number is 1359 it ;
2 per cent. is yfg of it; 7 per cent. is g of it, &c,

138
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171. Thesign, %, is generally used to represent the
words per cent. Thus, 39, is read 3 per cent.

Ex. 1. Find 5 per cent of $360.

Since $100 yields $5;
$ o« $T15m H

$360 ¢ $389x6 or$i8.
Exercise xcvi.

Find
1. 16 per cent. of 450. 4. 5} per cent. of $200.
2,20 ¢ of §75. 5. 2? “ of 600 men.

3.83% of 69sheep. | 6. 7L ©  of 636
EX. 2. A merchont sold 80 yd. of cloth from a web
containing 250 yd.; what per cent of the web did he
sell ?
From 250 yd. he sold 80 yd. ;
1yd  “ f%yd;
100 yd. ¢ 19%%80 yd. or 82 yd
he sold 32Y.
7. A farmer who had 800 bu. of wheat sold 320 bu.;
what per cent. of his wheat did he sell ?
8. A fourth of a field has been ploughed ; what per cent.
of the field remains to be ploughed 1
9. 780 is what per cent. of 100 7 of 21457

Ex 3. Of what number is 60, 87,
Since 8 =8 % of 100;
1=8 9% of 1§¢;
60 =8 % of 80100 —750,

10. Find the number of which 275 is 25 7.
11. How much must be a élerk’s salary in order that 17
% of it may be $204?

Section IIL—Insurance.

179. Insurance is security guaranteed by one
party on being paid a certain sum, to another against
any loss,

173. The Premium is the sum paid for the insur-
ance It is always a certain per cent. of the sum
insured.
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174. The Policy is the written contract of insur-
ance.

Ex 1. What is the premium for insuring a house
valued at $5000 at 1} per cent.?

Premium on $100 = $1} ;
« $1 = $]_1016;
< $5000 = $5000x13 = $62.50.

Exercise xcvil

Find the premium on

1. $600 at 3 %. 5. $8000 at 1} %
2. $840 at 13%. 6. $7360 at 1% %.
8. $760 at 2 %. 7. $3500 at 13 %,
4 $375a63 % 8. $459C at 13 %.

Ex. 2. For what sum should goods worth $4900
be insured at 29 so that, in case of loss, the owner
may reeover both the value of the goods and premium
paid ?

Premium on $100 at 2 % is $2.

Insurance on goods worth $98 = $100;

13 [13 113 $l = Slogsq_,
13 13 “ $1900 = $Ai0.%’§‘.l9_ﬁ = $5000.

9. For what sum must a house worth $2400 be insured
at 4 9 so that, in case it is burned, the owner may recover
both its value and the premium paid !

10. What sum should be insured at 3 %, on goods worth
$6790, that the owner may receive both their value and
the premium, in case of loss?

11. The premium at 2} % on a c of goods amou
to $1750 ; what was the value of tl?:g;:zrgb? nied

12. The premium for insuring a house av } ¥ 18 $24 ,
what ig the value of the house?

13. The premium for insuring a houss and turniture at
13 %, 18 $79.14 ; what is the value of the property insured ?
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Section IV.—Commission and Brokerage.
175. Commission is the charge made by an agent
for buying or selling goods, and is generally a percent-
age on the money employed in the transaction.
178. Brokerags is the charge made by a broker
for buying or selling stocks, bills of exchange, etc.
Ex. 1. My agent has bought tea, on my account,
to the amount of $750; what is his commission at

271
The commission on $100 = $2;
“ 81 = $1303
“ $750 = 314452 = $15,

Exercise xcviii.
Find the commission on

1. $360 at 4 %. 4. $1200 at 24 %.
2. 8790 at 2 %. 5. 7600 at 35 9.
3. $800 at 1}%. 6. $4800 at 2} %.

Ex. 2. Isend my agent $1470 with instructions to
deduct his commission at § 9/ and invest the balance
in wheat ; how much does he invest?

Commission on $100 at 5 % is $5.
Sum invested out of $105 = $100;

“ PL="514%;
« $1470 = §1470 %100
103
= §1400,

7. Sent $2600 to my agent to invest after deducting his
commission at'4 % ; what sum did he invest?

8. I sent my agent $9130 with instructions to deduct
his commission at 2 % and invest the balance in wheat;
how much wheat did he purchase at $1.20 per bushel ?

9. An agent reccives $3155 as his compensation for -
purchasing goods at 4 7 commission; what is the value of
the goods purchased?

10. A broker sells a bill of exchange worth $700; what
is his brokerage at } per cent.?

11. If a commission of $106.47 is paid for selling $3276
worth of goods, what is the rate per cent.?
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Section V.—Interest.

1. If I lend you $500, and you have to pay me $1 for
the use of each $100 per year, how much will I receive for
1 year?

2. How much must you pay for the use of $600 for 1
year, if you have to pay $2 for the use of each $100 per
year, or 2 cents for each dollar? If you have to pay $317
$47 $37

1'77. The sum paid for the use of money is called
Interest.

178. The money on which the inferest is paid is
called the Principal.

179. The number of dollars paid for the use of
$100 for one year is called the Rate per cent,

Note 1. ‘When the rate per cent. is stated withodtThe
mention of any length of time, the time is understood to
be one year.

Ex. 1. What is the intcrest on $2750 for 1 year at
8 per cent.?

Interest on $100 for 1 year — $8;

[ sl ‘< 3 %Sﬁ B
s« =S,
= $220.

Exercise xcix.
1. What is the interest on $600 for 1 year at 8 % ?
2. What is the interest on $560 for 1 year at 7 %1
3. What is the interest on $3162.16 for 1 year at 73 %1
4. A man borrowed $7200 for 1 year, viz., $1250at 7 % ;
$1340 at 75 % ; $2360at & % ; and the remainder at 84,%;
how much interest has he to pay at the end of the year?
5. Four brothers have to divide equally the interest of
$25800 at 7 % ; how much does each receive each year?
Ex, 2. What is the interest on $575 for 5 years
at 7%?
Interest on $100 for 1 year =§7;
3 $1 ‘e —_— $] 6’6 ;
€« 81 for b years = 53¢ ;
« #6575 L€ =$guﬁsx1 :
=$201.25.
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8, What is the interest on $986 for 4 years at 6 % |

7. What is the interest on $1573 for 4 years at 8 % 1

8. What is the interest on $500 for 2 years at 8} %, 7

9. What is the interest on $2245.85 for b years at 74 % %

Ex. 3; What is the interest on $672 for 4 yr. 8
mo. at 97/ 1

4 yr. 8 mo. = 4% yr. = 43 years.
Intercst on $100 for 1 year = $9 ;

“ $1 1] =883
— gilxe .
£ $1 for 43 years = $4L2 ;
¢ . @E72X4iX
¢ $672 i _$-Z'1_0:)—9
= $282.24.

10. What is the interest on $924 for 3 yr. 7 mo. at 6 71

11. What is the interest on $954 for 4 yr. 8mo.at 7 % ?

12. What is the interest on $504.72 for 3 yr. 10 mo. at
81
}.32 What is the interest on $640.75 for 3 yr. 4 mo. at
99
180. From the precedipg examples we have the fol-
lowing rule for finding the interest on a given sum of
money at a given rate per cent. for any number of

years :

Multiply the Principal by the Rate per
cent., the product by the number of years,
and divide this result by 100.

181. The Amount is the name given to the sum
of the principal and interest together.

Ex. 4. 1f a man borrows $480 for 8 months at
8%, what amount should he return at the end of that
period ?

Interest on $480 for 12 months == $132x8;
“ €  lmonth = 8§/ 20%8;

e 8monthe =050

= $25.60.

Interest = @$ 26.60
Principal = $480.00

Amount .= 3505.&
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14. What is the amount of $340 for 10 months at 6%, 1

15. What is the amount of $1573 for 4 years at 87, !

16. To what sum will $734 amount in 2yr. 9mos. at 79%?

In the preceding examples we have expressed the
months as a fraction of a year, but in actual practice
more accuracy is generally required, and we must
express the given parts of a year in days.

‘When interest is required from one date to another, the
day of the first date is to be left out, because it is not
until the day following that one day’s interest will have
acerued.

Ex. 5. Find the interest on $1200 from March 1,
1875, to May 31, 1878, at 7 per cent.

Time from March 1, 1875, to May 31, 1878 = 3 yr. 91 days
Interest on $100 for 365 days = &7 ;
8100 ¢ 1day =8;is;
“ 8L OLdays =Sy
a0« o« —gimma
. @2400X.1X7
= 853 <73c))(
= $20.942...
Toterest on $1200 for 3yr. at 7% = $252.00.
“ ‘ for3yr. 91 days at 7 % = $272.04.
17. Find the interest on $500 for 156 days at 7 %.

188./ Find the interest on $7500 from May 5 to Oct. 27,
at 8 .

19. Find the interest on $8000 from Jan. 26, 1876, to
March 31, 1878, at 74 %.

Ex. 6. At what rate per cent. must 8756 be put at
interest for 4 years to yield $241,92 ¢

Interest on $756 for 1 year = $241:22 — 860,48 ;

“« gL« =gugds,
“ $100 « = §100X60.48

766
=$8, or 8 per cent.
20. A man pays $72 for the use of $900 for 1 year, what
is the rate per cent. !
21. A men lent $484 for b years, and received $181.50
for the interest ; what was the rate pe: cent, ?
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22. If $103.68 interest is received on a principal of $432
for 4 years, what is the rate per cent. ?

Ex. '7. What principal will bring $200 interest in
146 days at 5 per cent.?
Principal to give  $5 in 365 days = $100;

“ $1¢ ¢ —gige— g9,
¢ $200 ¢« ¢ = 200 x £20 = $4000;
“ ¢ ¢ 1lday =365 x $4000;
“ 6146 days = $-'§875140V9_0;
146
= $10300.

23. A man borrowed money at 7 per cent. and paid
$245 interest a year; how much money did he borrow ?
24. A man bequeathed his wife $875 a year, his daugh-
ter $770 a year, and his son $630 a year ; what sum must
be invested at 7 per cent. to produce these amounts ?
25. Suppose a gentleman’s interest on money, at 6 per
cent., is $45 per month; how much is he worth{
Ex. 8. In what time will $800 amount to $880 at
8 per cent. ¢
Interest = $880 ~ $800 = $80.
The interest of $800 for 1 year at 8 per cent. is $64.
Time to produce $64 = 1 year;
€ 13 $1 e BII year;
«“ « $30 = §9 = 1} years;
= 1yr. 3 mo.
26. How long a time would be required for $525 to gain
$110.25 at 7 per cent.? b
27. How long a time would it require for $625 to
amount to $756.25 at 7 per cent. ?
28. A principal of $600 was loaned May 20th, 1873, at
73 per cent. At what date did it amount to $796.8747
29. A note given for $273.25 at 7 per cent, remained
unpaid until the interest equalled the principal. How
long did it run

Section VI.—Present Worth and Discount.

John Smith owes me a debt of $108 to be paid ab
the end of a year, without interest ; how much is the
debt worth at present, and how mnch should be allowed
for the immediate payment of the debt, money being
worth 8 per cent.?



144 BLEMENTARY ARITHMRTIC.

If 1 receive $100, and put it out to interest at 8 %
for one year, it will amount to $108 ; hence, the pres-
ent worth of the debt is $100. Evidently $8 should
be allowed for immediate payment.

182. The Present Worth of a note or debt,
payable at some future time, without interest, is such
a sum as, being put out to interest, will amount to the
given debt when it becomes due.

183. The allowance or deduction made for the
payment of the debt before it becomes due is called
Discount.

Ex. 1, What is the present worth of $535, pay-
able in 1 year, the rate of interest being 7 per cent.

Amount of $100 in 1 yr. at 7 % == $107.
Present worth of $107 = $100 ;
13 [13 $1 = $}8? ;
[ 13 3535 - $58t15;<rll)0
Exercise c.

1. What is the present worth of $1250.509, payable in 1
year, the rate of interest being 7 % ?

2. What is the present worth of $512.40, payable in 1
year, when money is worth 12%1

Ex, 2. What is the present worth of $787.75 due
n2yr 6 mo? when money is worth 6 %%

Amount of $100 for 2 yr. 6 mo. at 6 % = $115.
Present worth of $115 = $100;
113 (3 31 —_ $}gg ;
“ ¢ $787.76 = $7—5L;’—f»;‘i'l°

8. What must be paid now to cancel a debt of $994.50
due 1 yr. 9 mos. hence, a. 6 %?

4. Which is the more protitable, to buy lumber at $25 o
thousand on 9 months’ credit, or ut $24.50, on 6 months’
credit, money being worth 6 % ?

5. Bought two lots for §2541, on 3 years’ time, without
interest ; What is the cash value, money being worth 7 % ?

6. I buy goods for $1160 cash and sell them for $1224
on a credit of 4 months ; do I gain or lose, and how much,
iaterest being 6 7 1
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Ex. 3. A note for $1380.06 becomes due in 15
monj;hs; what deduction should be made for the im-
mediate payment of the money, supposing money to
be worth 8 %/ 1

The interest on $100  for 15 months = $10.

Discount on $110 “ =810;
“5 sl I3 — s_l% ;
¢ $1380.06 ¢ =gl 3sol»(;nox 10 ;
= $125.46.

7. What is the discount on $897.82 payable in 8 years,
when money is worth 7 %1

8. What is the discount on a note for $1174.32 due in 3
yr. 3 mo., money being worth 8 % ?

9. What is the difference between the interest and the
discount on $525 due 10 mos. hence, at 6 % 1

184. The discount found in Ex. 3 is called True Dis-
count. There is another kind of discount called Bankers’
Discount, or Bank Discount.

Th~ difference between the two kinds »f discount is this
—the true discount is the interest of the present value of the
bill for the time, while the bankers’ discount is the interest
of the amount of the bill itself, not only for the specified
time but for three days additional called days of grace. The
bankers’ discount is thus always in excess of the true dis-
count.

Ex. 4. What is the discouat and present worth of
a note of $584, drawn Jan. 8 at 11 months, discounted
at the Bank May 10, at 5 per cent.

11 mo. from Jan. 8 = Dec. 8,
which with 3 days of grace = Dec. 11.
From May 10 to Dec. 11 is 215 days.
Discount or interest of $584 for 215 daysat 5
= $17.20
Principal = $584.

Preseni worth = $560.80.

10. What is the bank discount on a note for $730 at 6 %
for 30 days, days of grace included ?

11. Suppose a bill for $1200 is drawn on the 12th of
August at 6 months, and paid by a banker on the 1st of
January, find the money he takes off at 7 7.

K



CHAPTER VIIL

SQUARE ROOT.

1. What is the second power of 51 of 97 of 121

2. What number multiplied by itself will produce 36?
497 1211 811

3. Find the number whose second power is 91 is 257 is
641 is 1447

4. Resolve each of the following numbers into two equal
factors : 16, 26, 81, 49, 100.

185. The Second Power of a number is called its
Square.

NorEe.—The square of a number is indicated by writing
2 to the right and above the given number ; thus, 5! is
read 5 squared.

186. The Square Root of a number is one of
its two equal factors.

187. Principle. The square of a number of two
digits is equal to the square of the tens. plus twice
the tens multiplied Ly the units, plus the square of
the units. Thus,

45 := 40"+ 2 x 40 x b+ 5* = 1600 + 400 + 25 = 2026.

Ex. 1. Find the square root of 2025,
2025(45  We separate the number into periods of
16 two figures each, by means of a line, coun*-
45 ing from the decimal pomt. We then tind
85| o5 the largest number whose square does not
- exceed 20. This is 4. \We write 4 as the
first fivure of the square ruot and place its square, 16,
under 20 and subtract, and to the remaindir, 4, we annex
the next period, 25, to make a dividend. We double the
figure 4, placed in the root tu ‘orm the first figure of a
divisor. As we have to annex another figure to 8, we call
the 8, 8 tensor 80. 80 is contained in 425 5 times. We
write 5 as the second figure of the root and annex it to the
8. We next multiply 85 by b and write the product under
425 and subtract. As there is no remainder the square
100t is 45.

148
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Exercise ci,
Find the square root of

1. 289, ! 6. 1296. 9. 4096,
2. 361 6. 5625. 10. 1369.
3. b76. 7. 9025. 11. 2209.
4. 625. 8. 2401. 12. 3136.

Ex. 2. Find the square root of 4124961.

4112|49|61 (2031  After finding the first figure of the
root and subtracting its square from

403 1249 the left hand period and bringing
1209 down the next period, 12, we find

12061 that 40 is not contained in 12. We
4061 I 4001 therefore, put a 0 in the root and
—_ bring down the next period. W= then
double the part of the root already found and write 40 as
a divisor. We call it 400, and find that it goes into 1249,
3 times. We put 3 in the oot and annex it to the 40. We
now multiply 403 by 3 and write the product, 1209, under
the 1249, and subtract, &c.

Find the square root of

13. 390625. 16. 5764801
14, 262144. 17. 40005625.
15. 117649. 18. 250800064.

Ex. 3. Extract the square root of 7 to four places
of decimals.

*70100]00100| (-8366.

64 In finding the square root

of a decimal fraction care

631 600 must be taken to make the
489 decimal consist of an even
_ number of figures. This is
1666 | 11100 done so that the denominator
9996 of the equivalen’ vulgar frac-
tionmayb-a complete square,
16726 | 110400 which isthecase 1n175°6, 1085y
100356 790008, &c., but not in 1y
—_— 1680 100565 &
10044
Find the square root of
19. +2209. 22. 714, 25. 71.
20. -0729. 23. '895. 26. 64,
21, 1024 24. 0. 27, 144,




CHAPTER IX.

MEASUREMENTS OF SURFACES AND
SOLIDS.

Section I.—Area or a Rectangle.

188. A Rectangle is a plane surface having four
sides and four equal angles. A slate, a door, &c., are
examples of a rectangle.

Ex. 1. A room is 18 feet long and 15 feet wide ;
what is its area?
Area of surface 1 ft. long by 1 ft. wide =1 sq. ft.
¢« 18 ft. long by 1 ft. wide = 18 =q. ft.
iy 18 ft. long by 15 ft. wide = 18 x 18 sq. ft.
=270 sq. ft.
Hence, To find the area of a rectangle, multiply its length
by ats width.
Exercise cii.
Find the area'of the rectangles having the follow-
ing dimensions :

1. 8ft. by 12 ft. 4. 2yd. 2 ft. by 7 yd
2. 6} ft. by 14 ft. 5. 17 yd. by 20 yd. 2 ft.
3. 21 it. by 25 ft. 6. 19 ft. 7 in. by 24 ft.

Section II.—Carpeting Rooms.

189. Carpets are sold in strips, and when the width
of a strip is known, we can ascertain what length of
carpet will be required to cover a given surface,

Ex. 1. How many yards of carpet 2 ft. 3 in. wide
will Le required for a room 21 ft. by 18 ft.9
Area of surface to be covered . . =18x21 sq. ft.
Length of carpet 1 ft. wide, required
tocover givenarea . . . . =18x21 feet;
1.8
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Length of carpet, 2} ft. wide, required
to cover given area . . . . . =1832Lf
» = b6 yards.
Exercise ciii.

How many yards ‘of carpet 27 in. wide will be re-
quired for rooms whose dimensions are:

1. 27 ft. by 21 ft.7 3. 18 ft. by 24 ft.?
2. 15 ft. by 12 ft.? 4. 26 ft. by 36 ft.7

Find the cost of carpeting rooms whose dimensions
are

6. 18 ft. by 20 ft. with carpet 3 ft. wide, at $1.20 a yd.

6. 20 ft. by 24 ft., with carpet 30 in. wide, at 90 cts. a yd.

7. 16 ft. by 174 ft., with carpet 3 ft. wide, at $1 a yd.

8. The cost of carpeting a room 18 ft. long by 16 ft.
wide, with carpet worth $1.20 a yd.. is $51.20 ; how wide
is the carpet?

Section III.—Papering a Room.

190. Room papers, like carpets, are sold in strips,
and we ascertain the quantity that will cover a wall in
the same manner as we ascertained the quantity of
carpet required to cover a floor.

Ex. 1. How many yards of paper 16 in. wide will
be required for a room 18 ft. long, 14 ft. wide, and 8
ft. high, which contains 1 door 7 ft. high by 34 ft. wide
and 3 windows each 5 ft. high by 2} ft. wide?

I;ength of surface to be

covered . . . . .=(18414+18414)ft. =64 ft.
Area of entire walls . .=(8x64) sq. ft. =512 sq. ft.
Areaof door . . . . .=(3ix7) sq. ft. =24} sq. ft.
Area of 3 windows . . .=(3x2}x5b)sq. ft. =374 sq. ft.

Area of door and windows=(244+37}) sq. ft. =62sq. ft.
Area to be papered .=(b12 - 62) sq. ft. =450 sq. ft.

450sq. ft. . . . . .=4B0x1d4sq. in.
». length of paper required = 489X12% — 4050 in.
=112} yards.

Exercise civ.
1. How many yards of paper 20 in. wide will be re-
quired for a room 20 ft. long, 15 ft. wide, and 9 ft. high?
2. How many sq. ft. of paper will be required for a room
18 ft. 9 . long, 15 ft. 3 in. wide and 8} ft. high’
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3. A room 24 ft. long, 20 ft. wide and 10 ft. hizh con-
tains 2 doors each 7 ft. by 4 ft. and 6 windows each 5} t.
by 4 ft.; find how many yards of paper 2 ft. wide will be
required to paper it.

4. How many yards of paper 30 in. wide will it require
to cover the walls of a room 15 ft. long, 12 .t. wide and 3
ft. high?

6. William Benson has agreed to plaster the walls and
ceiling of the room in the last example, at 10 cents per sq.
yd.; what will his bill amount to?

Section IV.—Measurement of Solidity.

Ex. 1. Find the number of cubic feet in a rect-
angular piece of timber 24 ft. long, 3 ft. wide, and 2
ft. thick.

If this piece of timber be cut into blocks 1 ft. long there
will be 24 such blocks.
Number of cu. ft. in 1block =0 cu. ft.

“ 24 blocks =24 X 6 cu. ft. =144 cu. ft.

Hence, To jind the cubic content of a rectangular solid,
take the product of its length, breadth, and thickuess.

Exercise cv.

Find the cubic content of the rectangular solids
whose dimensions are

1. 8ft, 6 ft., 5 ft, 3. 81t., 74 ft., 8} ft.

2. 2} ft., b} ft., 74 ft. 4 26 ft., 35 ft., b ft.

Ex. 2. How many bricks will be required to huild
a wall 20 ft. long, 15 ft. high, and 18 in. thick, each
brick being 8 in. long, 4 in. wide, and 3 in. thick?

Cubic content of wall . .=({20X12X15x12X18)cu.in.

s brick . .=(8x4X3)cu in.;
.*. number of bricks required = 2""—11’%}:‘;&*2
=8100.

5. How many bricks will be required to build a wall 45
ft. long, 20 ft. high, and 15 in. thick, each brick being 9
in. long, 4} in. wide, and 3 m. thick !

6. What will ‘t cost to put a stone foundation under a
barn 36 ft. long by 24 ft. wide at 2 cents a cubic yard, the
wall being 7 feet high and 2 ft. thick? ?
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Miscellaneous Problems.

1. A garrison of 800 men had provisions to last for 60
days, but 15 days afterwards 80 men were killed ; how long
will they last the remainder?

They would last 800 men 45 days.
¢ 1 man 800x 45 days.
« 720 men 80013 days = 50 days.

2. 28 shanty men have provisions for 20 days, but 7
men more arrived ; how long will the provisions now last ?

3. A garrison of 1000 men was victualled for 28 days ;
after 11 days it was reinforced by 2400 men ; how long will
the provisions last ¢

4. A garrison of 450 men had provisions for 5 months,
but 200 men were sent away ; how long will the provisions
last the remainder ?

5. A garrison of 1000 men was victualled for 30 days ;
after 10 days it was reinforced by 3000 men ; in what time
would the provisions be exhausted !

6. A can do a piece of work in 8 days, and B can do it
in 9 days ; how long will it require 4 and B working to-
gether to do it?

The part A does daily = }
13 B ¢ “ = %
¢ Aand Bdo “ =4 + }=13%;
.*. they do +; in {% day ;
.*. they do the whole work in % days, or 4% days.

7. A can do a piece of work in 12 hours, and B can do
it in 15 hours ; in what time can both working together
do the work ?

8. A can do a piece of work in 20 days, B can do it in
24 days, and € can do it in 30 days; in what time will
they all do it working together {

9. A can build a wall in 8 days, B in 12 days, and C in
15 days; in what time can they all build it working
together ?

10. A quantity of flour lasts a man and wife 9 days, and
the wzi.fe alone 27 days; how long would it last the man.
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11. A ean do a piece of work in 20 days ; after working
at it for 8 days B comes to help him and they finish the
work in b days; how long would it take B by himself to
do the work ?

12. A can do £ of a piece of work in 8 days ; B can do
$ of the same work in 12 days; in what time could both
working together do 2 such pieces of work ?

13. 4 and Bcan mow a field in 12 days; 4 and Cin 16
days; Band Cin 20 days ; in what time could 4 mow it

by himself ?
4 and B can do /5 of work in 1 day;
Aand 0 “ g “
Band ¢ ¢ 5 «

. 2A4’%and2 B’sand 20 ¢ L+ ety =133

'« Aand Band C “ 3of} = Js

.4 1] ( - ) [T ;
.*. 4 can do the work in 20 days. oo *

14. A and B can do a piece of work in 8 days ;-4 and C
can do it in 9 days, and B and C'in 10 days ; in what time
can all three working together do it ?

16. A-and C can dig a garden in 10 days ; B and C can
dig % of the same garden in 4 days, and B alone can dig it
in 20 days ; in what time can 4 do it by himself ?

16. A piece of work has been half done by 4, B, and ¢
working together, in 8 days; if 4 and B together can
finish it in 12 days, in what time could C have finished it ?

17. A can do a piece of work in 6 days of 10 hours each,
and B can do it in 8 days of 9 hours each ; for how many
hours a day should 4 and B be engaged together, that the
work may be done in 4 days?

18. If 6 men or 9 women can do a piece of work in 12
days, in what time will 4 men and 7 women do it?

6 men do the work in 12 days .*. 1 man does /& of it in 1 day

9 women do the work in 12 days .. 1 woman does ¥ of it
in 1 day;

-*. 4 men and 7 women do #; + yfg or P of it in 1 day;

. “ ¢ do y}g of it in g day;

o “  doit in 4% day, or 8¢; days.

19. If 7 boys or 4 men can do a piece of work in 9 days,
in what time can 4 boys and 7 men do it ?

20. Tf 3 men or b women do a piece of work in 12 days,
ir what time can 2 men and 1 woman do it?
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21. If 1 man and 2 women can do a piece of work in 8
days, and 3 men and 4 women can do it in 3 days, in what
time can 1 man or 1 woman do it?

Since 1 man and 2 women do § of it in 1 day;
.*. 2 men and 4 women do « “
But 3 men and 4 women do
1 man does }~3, or &% ¢ ¢
«*. 1 man will do it in 12 days.
Now 1 man and 2 women do § of it in 1 day;
2 women do §—¢5, or ¢ ¢ “
1 woman will do it in 48 days.

22, If 3 men and 2 boys do a piece of work in 8 days,
and 3 men and 7 boys can do it in 6 days, in what time
can 1 man or 1 boy do it?

23. 1f 2 men and 5 boys can do a piece of work in 20
days, and 1 man and 8 boys can do it in 18 days, in what
time can 1 man or 1 boy do it?

24. If 7 men and 5 women can do a piece of work in
2% days, and 3 men and 8 women can do it in 33} days,
in what time can 1 man or 1 woman do the work ?

25. 3 women and 2 boys can do a work in 6% days, and
2 women and 3 boys can do it in 7¢ days; in what time
can 1 woman or 1 boy do it?

@ 1

26. A cistern is filled by 2 pipes m 8 and 10 hours
respectively, in what time will they fill it when they both
run at the same time ?

They fill §+1 of the vessel in 1 hour;

¢ ’G_éfv l#_} or 196 (13 [
¢ A in } hour;
.*. they fill the vessel in 4? or 4§ hours.

27. A vessel is filled by 3 taps, running separately, in
60, 75 and 90 minutes respectively ; in what time will they
fill it when they all run at the same time?

28. Two pipes running together can empty a cistern in
8 hours, ang one by itself can do it in 12 hours; in what
time can the other empty it !

29. Two pipes running together can empty a vessel in
50 minutes; one of them can empty £ of the vessel in 40
minutes; in what time can the other empty 4 of it?

30 A cistern is filled by two pipes, 4 and B, in 20 and
24 minutes respectively, and is emptied by a tap, C, in
80 minutes; in what time will it be filled by all running
together !
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31. A bath is filled by a pipe in 60 minutes; it is
emptied by a waste pipe in 40 minutes ; in what time will
the bath be emptied if both pipes are opened at once ?
One pipe empties 5 of vessel in 1 minute;
the other fills g of vessel in 1 minute;

.-. when both are running (F4 — %), o T3p of the vessel
is emptied in 1 minute;
.*. the vessel is emptied in 120 minutes.

32. A vessel .can be filled by 2 taps running separately
in 30 and 36 minutes respectively, and emptied by a third
in 15 min. ;- if the vessel is full and all 3 taps running at
once, in what time will it be emptied ¢

33. A bath can be filled by two taps running separately
in 20 and 30 minutes respectively, and emptied by two
others in 24 and 18 min. respectively ; if the bath is full
and all four taps opened, in what time will the bath be
emptied

34. A spent 4 of his money on Monday ; he spent } of
the remainder on Tuesday, and on Wednesday he spent
1 of what he had left; he had still $10; how much had
he at first ?

Reninder after 1st spending = § of money.

u 2nd & = } of % of money,
“ 3rd e = % of { of % of money
= # of money ;
.. 2 of money =8§10;
el “ = $4;
.* % of his money = 310
= $25.

35. A father willed to his eldest son % of his property ;
to his second son 3 of it, and to his youngest son the rest
amounting to $7238; what was the property worth!

36. A post is } in the earth, # in the water, and 13 feet
above the water; what is the length of the post?

87. A man devotes "12 of his income to charity, 25 for
educating his children, "43 for household expenses, and
saves”the remainder, which is $284.76; what is his in-
come

38. A ship whose cargo was worth $25000 being dis-
abled, ‘45% of the whole cargo was thrown overboard;
what would a merchant lose who owned ‘25 of the car_o?
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Gl. A grocer bought a quantity of sugar for $115; for
what must he sell it to gain 18 per cent. !

62. A grocer sells a quantity of sugar for $324, and
thereby loses 10 per cent.; what did the sugar cost?

That which sold for $90 cost $100;

13 06 /1 ¢ s 'lofl;
< 13 8324 3 $324X100

80

=$§360.

63. A man sells a piece of cloth for $52.67 and thereby
gains 15 per cent.; what was the cost of the cloth?

64. Sold salt at §1.37% per bushel, which was 5 per cent.
less than cost; what was the cost

65. Divide $200 between A and B, so that for every $3
that 4 gets, B shall get $2.

Sum of shares =83 + §2=§5.
A's share of $5 =83,

w T sl=si;

“* $200 = $209x3 = $120.

B’s share may be found in a similar manner, or by simply
subtracting A’s share from the whole sum to be divided.

Norte.—Iu the above case the shares of 4 and B are said to be
in the ratio of 3 to 2, or in the proportion of 3 to 2.

G6. The sum of two numbers is 1260, and they are to
each other as 57 and 48 ; what are the numbers !

67. Divide $500 among three persons, d, B, and (} so
that the three portions may be to each other as the num-
bers 5, 9 and G, vespectively.

68. A bankrupt has three creditors, to whom the sums
due are as the numbers 3, 4, 5, if his assets are valued at
$600, tind the sums they will respectively receive.

69. At an clection the number of votes cast was 510,
and % of the votes for one candidate equalled # of the votes
for another ; how many votes were cast for each 7

Let i and B be the candidates.
§ of A's votes = § of B's votes ;
3« ¢ =}of"} of B's votes = § of B's votes;

“ ¢ =128 =3 of B’s votes.
gof Bs ¢ + §of B's votes = 510.

]{ (43 13 —_ 510 :
€ (] =nxﬁlg=240;
17

A's ¢ =Dbl0 — 240 == 270,
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70. A4 and B have 210 acres of land, and £ of A4's share
equals ¢ of B’s; how many acres has each?

71. Two necighbours raised 380u bushels of wheat, and
4 of what one raised equalled 4 of what the other raised ;
how much did cach raise ?

72. 4 and B engage in trade ; A furnishes $6000 and B
$4000 ; they gain $1200; what is each one’s share of the
gain 1 .

The total sum in trade is $6000 + $4000 = $10000 ;
with which they gain $1200.
Gain on $10000 = $1200 ;

“ 81 =873 =%
. §0000 = §I290512 — &720 == A’s share.
¢ $4000 = $1292212 — $480 = B’s share.

73. A, Band C buy a house for $2500; A4 pays 8500 ;
B $1200; C $800 ; they rent it for $300 ; what is each
one’s share of the rent !

74. A man dying, willed to his son $6500, to his widow
$8000, and to his daughter $55C0 ; but his estate amounted
to only $12000 ; hov much did each get ?

75. A and B jointly rented a pasture for $24 ; 4 put in
86 cows and B 24 cows ; how much of the rent ought each
to pay ¢

76. A, Band C hired a carriage for $15.75. each agree:
ing to pay in proportion to the number of miles he rode.
A rode 90 miles, B 75, and € 60 miles ; what part of the
hire ought each to pay !

77. 4 and B engaged in trade ; 4 put in $560 for 6
months, and B $450.for 8 months ; they gained $513 ;
what was each man’s share of the gain? ’

8540 for 6 months =6 X $540 for 1 month.
$450 for 8 months =— 8 X $450 ¢
Total sum in trade for 1 month = $3240 + $3600 =
Gain®on $6840 = £513 $0840
“ O SL= S =85,
83240 = §40X 3 = $243 — 4’5 gain,
¢ $3600 = §I600x2 = 3270 = B's gain.

78. Three men, 4, B and C, rented a pasture for
§7v.00 5 4 put in 36 cows for 5 months ; B 48 cows for 4
months ; and € 72 cows for 8 months; what part of the
rent ought each to pay ?
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73. Bowman, Johnston and Reed agreed to do a piece
of work for $1600; Bowman furnished 7 men for 30 days;
Johnston 3 men for 40 days; and Reed 6 men for 32 days ;
how much should each receive if they paid $35 lerk hire?

Two j.ersons are in partnership 2 years; 4 at first
put in $2500 and B $3000; at the .nd of nine months 4
took out $300 and B put in $500; they lost in two years
$3325; what was each one's shara of the loss?

81. What is the compound interest of $400-for S years
at G per cent.?
Notz.—Compound interest is interest, not only for the use of

the sum borrawed, but also for the use of the interest if it be not
paid when it falls due.

Amt. of $100 for 1 yr.=$106;
113 $1 13 =$%g%=$1_0&
“ $1 for 2 yr.=$1.06 + int. of $1.06
=81.06 + ;85 x $1.06 =$(1.06)*;
¢ $1 for 3 yr.=8(1.06)* + int. of $(i.06)*
=§(1.00)*+ 15 x 8(1.06)*=8(1.06)*;
¢ $400 for 3 yr.= 400 x $(1.00)* =8476.4064.
Amount. . . . .=9476.400
Principal . . . .= 400.00

Compound Interest .= $76.400

82. What is the compound interest of $650 for 3 years
at G per cent.?

83. Find the amount of $1000 for 4 years at 5 per cent.

84. Find the ditference between the simple and com-
pound interest of $350 for 3 years at 8 per cent.

85. A sum of money put out at simple interest for 2
years at 8 per cent. amounted to $464: to what sum would
it have amounged had it been lent at corapound interest !

86. The true discount on a sum of money for 3 years at
8 per cent. is $120 ; what is the compound interest of the
same for the sane time? .

87. A man deposits in the savings bank $500, on which
the interest at 6 per cent. per annum is to be added to the
principal every G months; how much money has the wan
m the bank at the end of two years?
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JULY EXAMINATIONS, 1877.

ADMISSION TO HIGH SCHOOLS.
TIME—TWO HOURS.
Examiner—J. A. McLELLaN, LL.D.

1, What is the least number that must be added to five
million< to make the sum exactly divisible by seven thousand
and nineteen ?

20
e, 40 (983 F (g ~2hy Lo
2. Siwmplify 57 (16; x U4y x12} " 73
£14 12+, lld.x£10 10s. 104
103 -33 103, Y3d.

4. A man bought a quantity of hay at $15 for 20 cwt, He
sold it at 83 ceuts per cwt., gaining $22.25. How many owt.
didbebuy? 3 9%

5. 3% yurds of cloth cost $12.50 ; what will 23,7 rards cost?

6. A person having an anunual income of $1400, spends a
sum equal to $625 50 more than le saves. Find his daily
expenditure (year =365 days).

7. A lady had in her purse just money enough to buy 4
cerfain quantity of silk; bat she spent % of the money in
flavnel, § of the remain:er in calico, and had then only enoughk
mouey left to buy 104 yards of silk. How many yards of silk
could she have bought at first?

8. A room 15 feet wide and 18 feet long is envered with mat-
ting at a cost of $25 ; what would be th- expense of covering,
with the ramo quality of matting, a room a yard longer and
a yard wider?

»Q.l'!‘ho average of four quantities is 1832, ; the first ig
26"201;7, the second 3-592, and the third is 38:06. Find the
fourth.

10. A bankrupt owes to A $1030.84, and to B $612.80; it A
reseives $357.44), what wili B rcceive?

Note.—10 marks to each question.

48} + 73 - 163 | 51)

3. Simplify
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12

12

12

12
12

12

16
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JULY EXAMINATIONS, 1878,

ADMISSION TO HIGH SCHOOLS

TIME—TWO HOURS.
Examiner—Jony J. TiLLEY.

1. Define prime number, multiple of a number, high-
est common factor of two or more numbers. Find the
prime factors of 1260,

2. The quotient is equal to six times the divisor; the
divisor is equal to siz times the remainder, and the
three together, plus 43, amount tc 561. Find the
dividend,

8. I sell 12} tons of coal for $80, which 13 one-
seventh more than the cost.. Find the gain per cwt

4. +001 x *001---0001.

5. A cistern is two-thirds full; one pipe runs out and
two run in. The frst pipe can empty it in eight hours,
the second can fill it in twelve hours, and the 1hird can
fill it in sixtern hours. There is also a leak half as
Iarge as the szcond pipe, in how many hours wiil the
cistern be half fall?

6. Ten men can do & piece of work in twelve days.
After they have worked four days, three boys join them
in the work, by which means the whole is done in ten
days. . What pars of the work is done by one boy in
one day?

7. 1 buy a number of boxes of oranges for $600, of
which twelve boxes are unsaleable. Isell two-thirds of
the remainder for $400, and gain on them $10. How
many boxes did I buy?

8. Find the total cost of the following:—Cutting a
pile of wood 80 ft. long, 6 feet high aml 4 ft. wide, at
60c. per cord.—Digging a cellar 44 ft. long, 80 ft. wide,
and 8 ft. deep, at 18e. por cubic yard,—Plastering a
room 24 fi. long, 16 feet wide and 10 tt. high, at 15¢. per
square yd.—Sawing 6800 shingles at 40c. per 1000,
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14

14

14

14

14

14

16

ELEMENTARY ARITHMETIC.

DECEMBER EXAMINATIONS, 1879.

ADMISSION TO HIGH SCHOOLS.

TIME—TWO HOURS.

LExaminer—J. J. TILLEY,

1. Amanhas 703 ac. 3 roods 22 sq. rods 14} «q. yds.;
after seliing 19a¢. 1 rood 80 ¢q. rods 2} sq. yds.,among
how many persous can he divide the remainder so that
each person may receive 45 ac. 2 roods 20 sq. rods 25
8q. yards?

2. TFind the price of digging a cellar 41 ft. 3 in.long,
24 feet wide and 6 feet deep at 20 cents per cubic yard.

3. The fore wheel of a waggon is 10} ft. in circumfer.
ence. and turns 440 times more them the Lind wheel,
whieh i3 113 ft. in circumference; fina the distance
travelled over in feet.

3§-1jof % +8 . 05005
T {4855 +83 -5 +83) T 2556

5. Tind the total cost of the fo'lowing:--
2745 Ibs. f wheat at $1.20 per bush,
867 ¢ ¢ oats ¢ 35e. ‘
1936 *  * barley** GOc. “
1657 ¢ ¢¢ hay ‘¢ §8  per ton.
26735 feet of lumber at $10 per 1000 feet.

6. Tf, when wheat sells 2t 90 cents per bush., a 41p
loaf of broad se.ls at 10 cents. what should be the pricé
of a 3 b, loaf when whest has advunced 45 cents in
price?

7. At what price mnst I mark eloth which cost me
$2 40 per yard, s» that after throwing off } of the
marked price 1 may sell it at -} more than the cost
price ?
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UNIVERSITY OF HALIFAX.

BELECTED FROM MATRICULATION EXAMINATIONS,
1877 Axp 1878.

1. A person fails to the amount of £9000. and his effects are
worth only £3515 12s. 6d. ; what will be the dividend in the
£? and what the loss upon a debt of £7502

2. What fraction o a ton is cqual to the difference between
1 cz. and } of 1 lb. avoirdupois ?

8. Reduce the cirsulating decimals 4‘51363, ‘07 and *462 to
vulgar fructions iu their lowest terms.

4. Finl the rimple interest on $600.80 for 4} years at 4}
per cent. +ind the compound interest on $200 for 2 years a!
5 per cent., interest compounded annuaally.

5. Show how to rednce ~ mixzed circalating decimal to a
vulgar fraction, Divide 2346 by 7 7.

6. Calculate the simple nd also th~ comp.mnd interest on
£1576 14s. 30, ‘or 3 years at 8 per cent.

33
7. Simplify -L_'_—*-—* snd reduce it to = decimal

8. Extract the square rcot of 2 and also f 77 t3 sixz deai-
mal places.

3. If~ men and 1 boy can do a Mieoe oi werk in S daye, and it
1 man and two boys ean do the :ame work in ¢ days, how long
would " men and 7 boys require to do the wa k?



164 ELEMENTARY ARITHMETIO.

CITY OF TORONTO.

COMBINED EXAMINATION.

1. Divide 540 “ons, 10 ewt., 3 qrs., 15 1bs., by 575.

2. How many seconds ar» ther. from 9 o'clock a.m., «n 13th
January, 1876, to 16 minutes past 10 o'clock p.m., on 27th
June, 1877 ?

3. Reduce 3s. 6d. to the decimal of £7 1Js.

4. Simplify —-gl_
3+
P
54+ 3
5. Reduce 1 ton to Ibs., oz., &c., Apothecaries’ weight.

ititi
T 1

6. Simplify -
TR TN
7. 1f 6 men will dig a trench 30 yds, loné and 8 yis. broad
in six days o 16 hours each, in how many days cf 12 hours
each will 8 men dig a trench 40 yds. long and 16 yds. broad ?

8. Divide th Qiﬁeyence 0f100 and 135 b their sum; and alse
their sum by their difference, wnd find the sur of the Juotients.

9. What is the interest on $757.60 for fo
months, ut 6§ per ceut ? ur years and fom

10. Find the diference in the expense ot carpetj
24 ft. 9 in. long and 15 ft. 6 in, broad, with ca.rpl:st ;ngt a;r;?:rr?l
wide, at $1.50 per yard, and with carpet  of a yard wide at
70 cents per yard. '

1. A man sells a house for $437.50, and loses 121
on to original co-t. What was the original cost ? b par oeas,

12. A+ many flag stones, each 288 ft. wide and 8-3¢ ft
lon-, are required t pave a walk round a grase plot 137-3) g,
le_g and 12579 ft. wide, the walk being 4.15 yds. wids ¢
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COUNTY OF WATERLOD,
COMPETITIVE EXAMINATION

Promotion from 5th to Gth Form.

1. Divide 4380 into two parts, one of which shall be three-
fifths of the other.

2. The figures in the units and millions places are 8 and 5
respectively; what will they become when 999,999 is added to
the number?

8. Find the price of 9 tons, 19 cwt., 3 qrs., 12 Ibs. 8 oz., at
$86.24 a ton. R -duce the answer to £ 8. d., taking the value
of the £ to be $4'867.

4. A car'is exactly filled by barrows that hold each 9 owt.,
and emptied by sacks that hold each 5 cwt.; given that it
holds between 8 and 10 tons, find the exact amount,

-004 + 0005
2-483+3-576 + 20001911

6. A man borrowed $500 o2 the 21st January, 1874, at 8
per cont. interest, payable half-yearly; every “alf-vear he pays
$80. How much will he owe on the 21st July, 1876, whatever
ho pays each half-year over and above the interest due being
deducted from the principal ?

7. A, who owes B $10)0, sends him 725 M ft. of Inmber,
which B sells at $16 per M, charging 3 per cent. commissiun,
and paying out of the procceds expenses amounting to $161.50.
How much is coming to A ?

8. If B buys for A, with the sum you found due to him from
No. 7, flour at $£.50 a barrel, echarging 3} per cent. commis-
sion, how many barrels will A receive?

9. 1f T buy broadcloth at $3.60 a yard, what must I ask for
it a yard that I may be abls to throw off 10 per cent. from my
price and yet mako 23 per cent. profit?

10. How much Domininn 6 per cents at 108 can ! buy for
$16,200, and what yearly income shall I have therefrom ?

11. The popnlation of a town has increased 5 per cent. since
last year. It has now 378D inhabitants; how many had it
then *

“3. I horrowad $250 on the 1st October, 1875, and paid back
8§26, on the 24th Fobruary, 1876; what rate of interest per
apnum had I been charged®

5, Simplify
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Values

15

15

15

18

18

18

18

18

ELEMENTARY ARITHMETIC.

COUNTY OF DURHAM.
GOMPETITIVE EXAMINATION.
Senior.

1. A can do } of a piece of work 1n one hour, B ean
do % of the remainder in 1 hour, and C can finish it in
20 minutes. How long will it tuke A, B aud C together
to do the work?

2. If it costs $70.40 to carpet a room 2x eet long
with carpet 2} fect wide, at $1.10 per yard, tind the
width of the room.

3. Dy selling toa at 96 ets. per 0., a merchant gains
} of the cost ; he then raises the price to $1.05 per 1b.;
what does he clear on every $3.40 of Lis outlay Ly the
latter price ?

4. A bankrupt who is paying 374 cte, in the § divides
among his creditors $6300, and s-cretly retains $2100,
What do hus debts amount to, and how much in the $
would his ereditors receive had they obtained all his
assets ?

5. Find the price of 423 1ha. of peas and oats mized
equally by measure, when peas are 70 cts. and oals 40
cs. per bush.

6. A merchant sells 60 1bs. of tea and cffee for
$43.50—the ten at 90 cts. and the colfe at 40 cts. per
Ib. How mauny lbs. of each did he sell ?

7. Jolm McCromb rents a house, the cash value of
which is $2400, and which is kept in repair by the
owner at an annnal ouilay of $20 pail at the euwd of
the year. He pays in advance an annual rent of $209,
How much a ye r would he save by buving the house
aml paying for it in cash, money being worth 7 per
cent. per annum?

8. Simplify (a)

223 +3-7i3+ 82i—12i 67 +1:33
55+ 691 18{4+2456—8x}  Blx3gy
(8) (3 —4 of ) of £4 11=. 4d. i3 what fraction of (§ of

3 — 1) of $164.40, £1 being worth $43.

120 marks a full paper.




ANSWERS.

Exercise I.-—Page 2,

L. 5;5;9. 2. 15 1 book; 1 ball,
3 6,7,3,4,2areabstract; 8 books, Y men, 5 apples, 1 cent
are concrete, 4, 1 miie; 1; 1 cent,

5. 3 apples, 7 apples, and 6 app'es; 4 boys and 9 boys; 7,
9 aud 8; 2 cents aud 5 cents; 4 girls and J girls,

Exercise II.—DPage 3.

1. 7;9;4:2. 2. 36; 84; 20; 69.
8. 44; 70: 9G; 16. 4. 14; 12; 39; 56. 5 48;97; 36; 60.

6. Seven; elevin: fifteen; nincteen; fifty-uine; eighty.
four ; ninety-six; ninety-cight.

7. Seveubr-ono; twelve; twenty-eight; ninety-one; forty-
four; seventeen ; tweaty two; thirtv-four.

8. Twenty ; tuirly seven; forty-eight; seventy-six; ninety-
nins ; sixuy-nine; ss/enty; eightv-seven,

9. Foarteen ; thirty-five; eighty-uine; seventy-cight; Sfty-
four; forty-nine; fifty; thirteen.

10. Ninety ; eighty; thirty-nine; twenty-cight; eleven ;
nineteen ; twenty-seven; thirty-oue.

Exercise III.—Page 4.

1. 149; 303: 974 2. 20D; 420; 694

3.50); 93, 44k 4, 735; 960; 4U6.

5. 80); 637; 572.

6. Two hun lred and seven ; three hundrod and seventy-one;
one hundred and eighty-five; one huaidred and ninety ; three
hundred and sixtv-eight.

7. Five hundrsd and sqventy, fonr hundred and seventy-two:
eight hundre.l and seven ; nine huudred aud nine; nine hun-
dred and ninety.

8. Three hunired and sixtv-eight ; five hundred and eighty-
four; seven hundred and sixty; three hundred and twenty-
one; nine hundred and nincty nine.

9. Three hundrel ad ninety-fonr ; seven hnndred and
eighty-six ; four Lundr d and seventy-fivo; ceven hundred and
eighty-two; seven huundred.

10. Five hundred and six; three hundred; four hundred
and seven ; seven hundred and forty; three Lundred and
ninety-seven. -
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Exercise IV.—Page 5.

1. 6006 ; 4300; 9080.

2. 8700; 7906; 3084,

8. 64009 ; 807068; 700316.

4, 4031097 ; 89007039 ; 536000007,

5. 8000000000 ; 64207010024 ; 4064000004,

6. 408003009 ; 74000074004 ; 500000020500.

7. 80070000010 ; 800300008 ; 300000300030.

8, 57700700080 : 11000011 ; 19000014000,

9. 7010101106070 5 400000001 ;5 602600000000610.

10. 990100 1003603 ; 700070007300 ; 16016000009016.

11. Seven thousand and scventy-seven; eighty-five thonsand
and seventy-nine ; fifty-six thousand nine hundred and fifty;
four hundred and seventy-three thousand, six hundred and
twenty-eight.

12, Tifty-six thousand four hundred and eighteen ; seven
hundred and eighty-four thousand and six; four hundred
thousand five hundred and seven; three Lundred and sixty
thousan: and four.

13, Three hundred thousand and seventy-one; nine hun-
dred and one thonsand aud seven ; seven hundred and twenty
thousand and nine; one hundred and eighty-two thousand
and ten.

14. Three millions one hundred and forty thousand and six ;
fifty millions and six hondred; three billions six hundreds
miliicns ten thousand and seventy,

15, Fifty-ons bilions s:x hundred and thirty-six mi'lions
two hundred and seven thonsand six huudred and forty ; sev-
enty billions and one handred ; niny hundred and twenty bil-
lious seventy millions seveaty thousaud and seventy.

Exercise V.—Page 6,

1. XIX; XXIV; XLIX ; LXXXIV; XCIX.
9. CLXXXVII(; COVIIL DCCLXXXI; GMTXII; CMXCIX,
3. MCCCI; MOCCXC ; MUCLXXXIV ; MDCCCXY ;

' MDCCCLXXVITL
4. 445 69; 945 71 5.99; 120; 177.
6. 555; 1604 ; 1819 ; 1090.

Exercise VI.—Page-10.

1. 46 horses, 2. 98 boys. 3. 39 girls. 4. 978.
5. 956. 6. 898. 7. 889. 8. 879.
9. 979. 10. 697. 11. 798, 12, 998,
13. 898. 14. 879. 15. 889. 16. 8389,
17. 9879. 18. 8989. 19. 9989. 20. 98-7x
. 87988, 22, 88998, 23. 79988. 24, Toisng

21,
\5. 768989. 26. 789689.  27. 938989.
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Exercise VIIL,—Page 11.

. 79 cents. 2. 88 trees, 3. 968 acres.
. 796 dollars, 5. 989 miles, 6. 969 vards,
. 878 hnles, 8. 8u89 dollars, 9. 97989 dollars.

. 890808 persous.

Exercise VIII.—DPage 13.
. 113 dollarr 2. 78cents. 3. 152 boys. 4. 145 girls.
161.

. 146. - 6. 247. 7. 162. 8.
. 217. 10. 213. 11. 1861. 12. 1357.
. 1915. 14. 1954. 15. 1931, 16. 1759.
. 2704, 18. 1656, 19. 1951, 20. 1976.
. 1842, 22. 2141 23. 23878. 24. 18294,
. 16954, 26. 14978. 27, 15113. 28. 16046.
. 24459, 30, 31405. 31. 29377. 32. 21232,
. 22825, 34. 29165. 35. 256648. 30. 226871.
. 166581, 38, 838306, 39, 2033781,  40. 1998.9286.
. 246492, 42, 3879, 43. 27265. 44, 21147,
. 23378. 46. 238390, 47, 246818, 48. 81148,

75953. 50. 103618.  51. 41121,

Evxerzise IX.—Page 14.

. 222 dollars, 2. 1661 acres. 3. 120 days.
. 1061 miles, 5. 936 pounds. 6. 7428 bushels,
. 8411 acres. 8. 633 dollars. 9. 2104 pages.

. 2237 dollars, 11, 1173 dollars.
. B, 601 dollars; C, 1066 dolurs ; 2132 dollars,

Exercino X.—Page 18.

. 813. 2. 241. 3. 251, 4, 402,

. 644, 6. 464. 7. 143, 8. 803.

. 844, 10. 304. 11. 733, 12, 530,

. 4442. 14, 5022, 15. 2223, 16. 2001.
. 2530. 18. 4422. 19. 6512, 20. 2734.
. 5024. 22, 6257. 23 1361 24. 4623.
. 423, 26 60224. 27 86275. 28. 31216.
. 5082. 30. 43262. 31. 86425, 32. 35137
. 66243. 34. 75331, 84. 61161 36. 4063,

. 261265. 38. 64153. 39. 35492, 40. 77443.
. 1611186. 42, 741551,  43. 21353, 44. 44516,

. 57234. 46. 364. 47. 233. 48. 228.
49. 322. 50. 432, 51. 2533. 52. 1243.
. 6216. 54. 83136.  55. 56454
Exercise XI.—Page 19,
43 girls. 2. 44 cents, 3. 18 dollars,
84 runs. 6. 44 questions. 6 43 dulars
88 dollars. 8, 2112 dollars, 9, 14442 Jdela:
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Exercise XII.—Page 21.

1. 325. 2. 373. 3. 262. 4. 293,
5. 255. 6. 144, 7. 184. 8. 256.
9. 263. 10. 286. 11. 362. 12. 3u9.
13, 168. 14. 365. 15. 266. 16. 169.
17. 69. 18, €3. 19. 458. 20. 178.
21. 298. 22. 175. 23. 197. 24, 118.
25. 33, 26. 468. 27. 177. 28, 497.
2y, 479. 30. 293, 31. 1497. 32. 2838.
33 4188. 34 948, 85. 1933. 36, 2919,
37, 4944, 38. 2457, 39. 5339. 40, 1299,
41, 1359. 42. 5247, 43. 2279. 44, 5203.
45. 3784, 46. 5682, 47. 4469. 48, 1789.
49. 11844 50. 19528. 51, 52888. 52, 85449,
63, 402:9. 54, 25012,

Exercise XIII.—DPage 22,

1. 8 dollars, 2. 77 ynrds. 3. 560 dollars. 4. 1803.
5. 3251. 6. 34icents, 7. 37 uarts. 8, 175 dollars.
9. 506 doliars. 10. 375 neres ; 12021 dollars.

Exercise XIV.~Puge 22.

1,177, 2. 730. 3. 1811. 4. 691.
5. 2262, 6. 520, 7. 2152, 8. 22326,
9. 77865. 10. 3398.
Exercise XV.—Page 23.
1. 857 dollars, 2. Lost 632 doliars. 3. 853288,
4. 10534, b. 171 dorlars. 6. 956.
7. 811 feet, 8. John 28, James 32, 9. 41265,
10. 6628, 11. 5211 aud 3553.
Exercise XVI.—Dage 27.
1. 14864, 2. 16864, 3. 216936. 4. 368492,
5. 195 boys. 6. 282 cents. 7. 950 cows. 8. 1488 npples
9. 2106 yirls. 10. 1890, 11. 3360, 12. 3070,
13. 23526, 14, 47901 15. 43710, 16. 78112,

17. 53838.  18. 70340. 19 72028.  20. 661672,
21, 153132, 922, 631855.  23. 3327UL  24. 646857
2. 53036, 2. 54360.  27. 432481, 28, 864704
29 428215,  30. 1023024, 3L 3417355, 32, 6044346,
33. 6283784, B4 227177,  35. 7865490, 36, 9162527,
37. 10860916, 38. Y091656. 39. 10743888,

Exercise XVIL.—DPuage 27,

1. 16280 cents, 2. 135430 cents. 3. 2709 dollars,
4, 15215 dollars. 5. 336 sheep ; 392 dollars,
6. 94 pounds ; 2610 cents ; 752 ceuts; 658 cents,



AXNSBWERS.

17.

7. 8402 dol'ars; 224 dollars; 3626 dollars 2237 dollare.

8. 1327 paragraphs; 11880 lines; 95040
witers.

words; 47520

9 296 cents; 414 cents; 710 cente; 118 cents.
10. 1096 cents ; 2214 ¢ nts; 3310 cents; 1118 cents,

Exercise XVIIL.—Page 29.

1. 11950, 2 40992, 3. 118377.
4. 65738, 5. 482514, 6. 340488,
7. 189945, 8. 240896. 9. 134010.
10. 62550, 11. 183576. 12. 1348560.
13. 98560 yards. 14, 68520 feet. 15. 8499 cents,
16, 459 days. 17. 3000 dollars. 18. 8505 do.lars,
19, 19843 uollars. 20. 40320 mm.

Exercise XIX.—DPage 20,
1. 472140, 2. 300720, 3. 276195,
4. 562650, 5. 724885. 6. 6608822
7. 6586169. 8. (509916. 9. 1194872
10. 4127874, 11 9781440, 12, 119+1586.
13. 14821755, 14, 23581580, 15. 23120856.
16. 81362385, 17. 20455710, 18. 31339069,
19. 70132632, 20, 14069499, 21, 41316048,
22 26514000, 23. 42741832, 24 16765636.
25. 66693951. 26. 217702278. 27. 163538743,
28. 807551210, 20. 276010344, 30, 114297351,
31. 848112165. 32. 283036032, 83. 671374392,
54, 2139927997. 33. 1627916724, 86. 1214121564,
37. 341614192, 3.. 3431804952, 39, 4141417504,
40, 90355(9.8.

Exercise XX.—Dago 31.
1. 127405, 2. 6317618, 3. 0823456, 4. 1900452,
5. 63366216,  G. 6749472, 7. 8214200, 8. 25506104,

9. 80071992. 10. 738110274,

Exercise XXI,—Pago 31.

1. 445800. 2. $92900. 3. 60744500,
5. 24300, 6. 238000. 7. 11214000.
9. 422500, 10, 627000000. 11. G461v000.

Exercise XXIL—Page 31.

1. 454560 sheets, 2. 195559 yard . 3
4. 1653 yard«, 5. 8415648 pounds 6.
7. 263952 apples. 8. 915750 prges. <
10. 193662 yurds, 11, 44100 dulirs, 12,
13. 1216420 dolinrs. 14. 3126000 «cdlvrs. 15,

16 7080420 dollars. 17. 277107850 dollars 18.
19. 89/ud yards, 20, 7344 wiles.

4, 11887500,
8. 409600.
12. 483300000,

. 6125 dollars,

1228275 dollars
61275 yvards,
12180 dollars,
252802 barrels.
.872480 Lius,
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Exercise XXIII.—Page 32.

1. 608 dollars. 2. 162764 men. 3. 530229 gal.
4, 2773 dollars. 5. 12652 ceuts, 6. 7455 dollars;
9940 dollars, 7. The herses; 2532 dollars.

8, A’s 706800 ; B's 1126125 letters, 9. 18750 cents.
10. 116550 cents. 11. 457047, 12, 944 days.
13. 1441 dollars, 14. House, 2870 dollars; Farm, 2975

doliars. 15. Loss 254 doilars.

16. Gain3100dollars 17. 175-2 dollars. 18. 9000 dollars.
19. 8110 dollars. 20. 1069) dollars,

Exercise XXIV.—Page 39.
1, 18. 2. 29, 3, 27. 4. 46. 5. 48, 6. 192,
7. 155. 8. 241 9. 201, 10. 325, 11, 213, 12 191,
(3. 233. 14, 14+ 15, 18.. 16, 147, 17. 170. 18. 195.
19. 149, 20. 167. 21. 122. 22, 141. 23, 154, 24, 162
25. 139. 26, 112, 27. 114, 28. 119. 29, 138. 30, 137
81. 112. 32, 117. -33. 118. 34 122, 35, 124, 36. 52.
37. 64, 33. 96, 39. 82, 40 T4

Exercise XXV.—Page 89.

1. 228. 2. 368. 3. 274, 4. 187, 5. 269.
6. 245. 7. 272, 8. 174 9. 138, 10. 246,
11. 223, 12, 171, 13, 182. 14. 255, 15. 275.

16. 128, 17. 156. 18, 183. 19, 144,  20. 206,
21, 184  22. 204  23. 243 2L 152 25 109
96. 123,  27. 147.  28.129. 29, 157.  30. 168,
31. 163,  32. 187.  83. 156.  34. 153,  35. 176
86. 139.  37. 108. 88 1ny. 89, 129, 40, 144
41, 246, 42, 556, 43. 419 41 G09. 45, 1223
46. 367.  47. 676.  48. 1208, 49 1337.  50. 1410.
51. 907.  52. 457.  53. 947.  54. 3659.  55. 13879
66. 988.  57. 442, 58. 285, 59, 7032, 60, 7484

Exercise XXVI.—Page 40.

1. 59 oranges. 2. 173 days’ work. 3.

4. 231 yarlilsl. g 96 rods. 6. gischg?snds'

7. 15 bushels, . 123, P Y

L 15 bush 9. 6052 bushels,
Exercise XXVII.—Page 41.

1. 21773 2. 1248.

4 16403, 5. 12317} 2 23825

7. 4200614, 8. 5720043, 9. 777070

10, 7295847 11. 1393260, 12, 7400068,

13. 823956 14. 6273804). 15. 42387538

16, 420560, 17. 20073845, 18. 87037043

19, 37083314 2). 7298426, 21. 7480003,

22, 273095644, 23. 8341326 ). 24. 92506025

25, 456038741 26. 37376008
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Exercise XXVIII.—Page 41,

1. 432 barrels. 2. 1256 pounds. 8. 6226 dollars.
4. 11} dollars, 5. 8 dollars. 6. 2423 minutes,
8. 1302— pounds. 9. 125} dollars.  10. 52} weeks,
1L 12. 6393 acres. 13. 15745} pounds.
14. 048 ‘bricks.

Exercise XXIX.—Page 44,

1. 243 2. 831 3. 1833.

4. 7431, 5. 3932, 6. 5833}.

7. 53143. 8. 94531 9. 5540,
10. 49,45 11. 23132}, 12. 493333,
13. 873313, 14, 2259, ,. 15. 5UBIAS,.
16. 2831 7. 620515 18. 62005
19 3746. 20, 2025777, 21 4098 83
22, 9710,?,»,. 23, 4321, 24, 4671,

25. 3180, 26. 3613, 27, 1142,
28. 7277,‘,‘5",’,. 29. 2567, 3). 50444,
Exercise XXX.—Pago 44.

1. 43 days. 2. 38 days. 3. 1090 feet.

4. 32 dollars. 5. 129 years. 6. 123 do.lars,

7. 46 dollars. 8. 513 buales. 9. 313 #; miles.
10. 2075 barrels.

Exercise XXXI —Pago 45.

117348, 2, 136633 8. 151094, 4. 30733,
5. 2469253}, 6. 1114733, 7. S49i1. 8 8033,

9. 10324 10. 423637. 11, 2570. 12. 55997%.

Exercise XXXII.—Page 46.

1. 245, 2. 12723 3. 12383, 4. 33520
5. hOL' 6. 113333, T. 28 8. 53238,
9. 3075728, 10 1533828 1L 678313, 13, 6320070

Exercise XXXIIL—Page 46.

1. 108 yards. 2. 63 hours. 3. 122 pounds.

4, 30 pounds, 5. 42 bushels, 6. 235 dollars.

7. 1378 quarters. 8. 237 buashels. 9. 43 bushels.
10. 38 miles,

Exercise XXXIV.—Page 47.

1, 8314, 2. 129, 3. 233289, 4. 348,

5. 186. G. 272, 7. 10005100, 8. 19052.
9. 194 and 86. 10. 781623,

Exercise XXXV.—Pago 48.

1. 367 acres. 2. 2310 dollars. 8. 845 dolars,

4, 15 weeks, 6. 41 dollars. 6. 56 cents.

. 1650 barrels. 8. 24 montha. 9. 55t dollars.
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10. 1210 dollars. 11. 41600 o. fb. 12. 217 sheep.
13. 520 dwlars. 14. 30 homrs. 15. 240 c-nts.
16. 54 cents, 17. 56 dollars. 18. 93 . Hars.
19. 100 dollars. 20. 40 cents, 21. 12 dollurs.
22, 658) dol.ars. 23. 23725 days. 24. 756 pounds.
25. 5640 vards, 26. 365 ncres. 27, 31250 dollars.
28. 954 dollars. 29, 1971 bushels, 30. 15 days.

81. 12 days. 82, 32 days. 33. 861 days.

34. 50 days. 85. 90 days. 36. 48 days.

37. 6 dayx. 38. 10 days. 39. 119 days.

40. 28 men. 41, 84 men. 42, 21 mean.

43. 108 men. 44, 25 men. 45. 114 men.

46, 56 wen. 47. 72 men. 48. 150 men.

49, 13 beggars.
Examination Papers.—TPage 51.

1.
2. 488079, 8. 944813, 4. 7706307422, 5. 1116 dollars.
1L
2. 2990000). Twenty nine millions, nine hnndrad thonsand.
8. 846053. 4, 2699; 329 ; DCCCLXXXVIICMLXXL
6. 16 bushels,
IIT,
3. 54365636358, 5. 580 acres ; 61 doliars.
1V,
4. 228 Qollars, 5. 608 sheep.
V.
3. 86 4. 86 5. 53 dollars.
VI
2. 3571 dollars, 3. 112. 4. 180 acres; 80 dollars
5. 24 days.
VIL
2. 40831 dollars. 3. 663 miles. 4,247, 5. 6525 dollars,
VIIL
1. 4700 do'lars. 2. 973. 3. 31 dallars.
4, 201 cents. 5. 964 miles ; 1181 miles,

Exercise XXXVIII —Page 58,
1 $1133.55 2. $183L07. 3. $3220.65. 4. $1624.
5. $99.05 G 83228, 7. $59327L 8, s-zg. .
L s Exercise XXXIX.—Page 59.
. $94.58. 2. §58.75. 3. $43.19, 4. $592
b. $5170.64. 6. $23.79. 7. $261.07. 8. §3’91§§b.
9. $4.08, 10, $50.37. 11 $1790.63. 12, $48.45.
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Exercise XL.—Page 60.
1. $391.85, 2. $1482.96. 3. $926.25. 4. $376/0.
5. $6562.50. 6. $3522.75. 7. $157.50. 8. $21.75.
9. $3364.20. 10. $16.80. 11, $247. 12, 216y,
13. $17 4. 14, $722 16, 15. $360. 16. $s.561.
17. $261.25, 18, $425.25.

Exercise XLI,—DPage 2.

1, 812.72. 2 $21.37 3. $1817. 4, 826 34,
5. $7.89. G. $60.5033. 7. $10.40. 8. 73 sheep,
9. $2.22, 10. 6. 11. 3635 days. 12. 16 picees.

3

2.

1.
4.

Exercise XLII.—Page 64.

. $32.20. 2 $1196. 3. $135. 4. $27.76. 5, $47 02,

8189.77. 7. $l4.24, 8. $771.51. 9. $1878. 10. $3.31.
Examination Papers.—Page 65.

I
70 cents 3. §5.15. 4. 100. 5. 15 times more,
1L
$414.80. 3. $231.52, 4. 50 tons. E. §1.10.
III.
45 yards. 3. 85 votes. 4. $1191.75. 5. 1760,
Iv.
476 yards; 30 cents. 2. 400 bushels, 8. 1560 pair.
100 days, 5. 1100; 430.
Exercise XLIII.—Page 8.
2,2 2238 2.2.2,2,3,3. 3.338,3,3.
2.2, 8,8,3. 5.5.5,7. 6 23,3385,
2,2 2,2,2,5. 855,13 9. 8,11, 13.
2.2, 3, 23. 11. 2,2,2:2,2, 5.5,
2,2, 3. 3,5, 13. Noprimefactors, 14. 2.2,2.2,3,7,
3,38, 5,19. 16. 3,5, 7. 1L 17. 2 aud 5.
3. 19. 7 and 3, 20. 2,2,2 3and5.
Exercise XL1V,—Page 68.
1. 2. 2. 2. 3. 12,
4. 18, 5. 30. 6. 72,
7. 20 yards. 8. 72 bushels, 9. §22.
10. 75 yards. 11, $2. 12. 1140.
Exercise XLV.—Page 70.
. 5. 2. 4, 3. 8. 4. 14 5 10.
. 42, 7. 24 8. 11. 9, 75, 10, 144,

1. 8feet. 12, 21feet. 13. 16feet. 14. 8 quarts. 15. 45 pears.

16. 8,11, or 83 pupils in each section.
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Exercise XLVI.—Page 71.

1. 23. 2. 87. 3. 41, 4. 56
& 45, 6. 61, 7. 42. 8. 1L
9. 813. 10. 630, 11, Prime. 12. 2L

13. 1841bs.  14. 7and 12,
Exercise XLVII.-—Page 73.

1. 30. 2. 60, 8. 36. 4. 150,
5. 360, 6. 180. 7. 360, 8. 770.
9. 2520. 10. 1512, 11. 1680. 12. 16800,
13. 1800. 14. 720720. 13. 50702925, 16. 173.
17. $2100. 18. 360 bushels, 1¢. 240 cents.
20. 84 bushels, 21. 120 days.
Examination Papers.—-Page 74.
I
1. 611, 707, and 108‘) are comp. ; 643. 757, and 991 are
prime, 2. 8, 3. $3048. 4, 5. 25 acres.
I
2. 25. 3. 46, 4. 1680 marbles. 5. 47400 holes.
IIL
1. 15, 16, 17, and 18. 2. 970 neres. 3. 9 cents.
4. 856. 5. 9672 rails,
Iv.

1. 77 sofits. 2. $1030. 3. 3600, 4. 10565999.
5. 1267094828100,

Y.
1. 10296. 2. 240. 3 257, 4. 5and 4.
Exercise XLVIIL-~Page 80,

1. A% 2. 2L, 3. 85, 4. 4,

5. A, G o 7. S 8. i“;sm.
9. 1338 10, 1038 11, 1gye 12, 14t
13, 34480 14, LI 15, 22TL 16, 2445084
17, Wiz 18 2B3isle

Exercise XLIX.—Page 80,

L 8. 2. 5. 3. 61. 479,
5. 8. 6 17, 7. 13, 8 (8%
9.1y, 10, 13, 11 28] 12, 5135

13, 8234, 14000y 15, 5153
17, 3653 18, 5225, S 16 ertg
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Exarcise L.—Page 81.

1 2.2 3, 4. 3. 6. 3. 6. ¢.
3 8 &% 9. 3 10. 4§ 1L 35 120 7.
8. 4.3 15 g3, 16. 35, 17. 335. 18 4.
e 20, 5. 2L 4} 23, 3. 23. 13 24, 2318
Exercise LI.—Page 83.
£, 2 3. 3.38. 4 148 b 64
19 83 9 & 10,3 1L b 12 .
35 14. 3. 15 238 16 i3 17 I3 18 13
Exercise LIL.—Page 83.
3 2. §. 3. . L2
- 7. 12} acres. 8, $8750.
Exercise LIII.—Page 84.
5 43 2. 93,93 3. g2, 83
116031 10'!3’ IOS 5. '57656! 17005! I’sﬂ“‘ 6. 35» 331 ﬁ3~
384, 430, 438, 398 8. 3288, 338%, ¥04% 830t
8338, 8345, 4388, 5333-
Exercise LIV.—Page 85.
38 38 38 2.8 85 3. 13, 28, 43.
8. 33. 83 5. 38, 38 83 6. 45, 33 8.
18 85 83- 8. 3% 3% b 9. 38 38 28
*?8“5:1- I?U‘ 1L J¢, 38 % L H;?."%—’ o“ﬁ%
18 13 18- - 135 1% W A
. 34 "7"72 16. 345 153, 1% 133-
338, 193. 118, ¢ 18. 185, L3%% £86, tis-
Exercise LV.—Page 85
1. 2. 33 3. 48 4. 43
1% 6. 3. T e 8. o
13- 10 283 5k 1L Hi 5 12. 3 1
o 83 4 135 4 15. 85 §.
o o P H- 1 17. é, i b3
Exercise LVI.—Page 87.
1. 2. 133. 3. 33. 4 1y,
FHH 6. 333, 7. 28, 8 23
245 10, 18%. 11. 33%%. 12. 31
Exercica LVIL—Puge 87.
1033. 2. 10y%5. &, 1034, 4. 5§3.
4338 6 46.%. 7. 22¢%. 8. 2.

134, 10. 8133 11. 124, 12 16).



173 ELEMENTARY ARITHMETIC.

Exercise LVIII.—Puge 88.

Lg% 231 333 4., b 6 1is
7 v B 3 9 . 1007 1l 7. 12, 7y
Exercise LIX.—Page 89.

1. 132 2. 1. 3. 3.7, 4.2
51 6 1} 7. %1 8. 233
9. 41, 10. 137, 11 244}, 12. 104
Exercise LX.—Page 89,

1. 1843. 2. 16.% gallons, 3. 42,
4. 20!} yards. 5. $34. 6. 101, acres.
7. 143 reams, 8. 3444 pounds. 9. Si,la mxleﬂ
10. $58. 11 ﬁuxgg. 12, 34, 38 oY%
Exercise LXI.—Page 90.
1. 2. 3153 3. 495 pounds.
4. 5. u,-;, gallons, 6. 83i.
7. l-lo" nd~' $403§3. 8. 44% pounds, 9. $3.
10. 1 0;; gullons 11, 311755‘ 12, 774,y acres.
Exercise LXIL.—Page 92,
1. 74 2. 63. 3. 2% 4. 91,
5. 374 6. 713 7. 2} 8. 107,
9. 433, 10. $30. 11, $13.14. 12, $20l.
13. $1.77, 14, $8.75.
Exercise LXIII, —Page 93,
1 2 2. 1. 8 % 4. 5. 11,

6. §. 7.3 8. 8., 9. )3‘4 _10. di acres,
11. 2% cords. 12, 34 miles. 13. §83.
Exercise LXIV,—Page 95.

1. 15, 2. 40. 3. 858. 4. 54%. 5. 33

6. . 7. 37 8 &. 9. 1. 10, gg.

1L . 12 19 18. B 14 B2, 15. 4,$281};
B, $225; C, $3033 ; $810,

Exercise LXV.—Page 95.

L 170, 2495 3,200, 4. 1320. . 8789,
6. 614 8. 429 cents. 9. 10 acres. 10. $351.%. 11. $673.
12. $15673. 13, $227440.

Exercise LXVI.—Yuge 97.
L1s  2.21 335 4114 53 6 g
LUy 845 9 10§ 10. oo 1L L33 12 174,
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Exercisc LXVIL.—DPage 97,

2. 24 bushels. 3. 14 tons. 4. 27 bushels.
b. 233 weeks. G. 11 persons. 7. $13.
8. 24 weeks., 9. 11} bushels. 10. 190§ days.
11 %673 12, 1033,
Exercise LXVIII.—Page 99.
1. 16. 2, 1. 3.8 4 5. 17.
6. 43. 7. 2. 8. 12. 9. 2. 10 2¢.
11. 7). 12. 83, 13 g1 4 178, 15, #
16. 2j. 17. 38x. 18, 16. 19, 133. 20, ij.
Exercise LXIX.—DPago 102.
1L & 2. 33%. 3. 1 4, 22,95
5 3.\ 6. 1433, 7. 4 8. 1.
Q. 43 10. 13, 11, 2. 12. 15.
13. 3. il 1. 15, 8. 16. 84,
17. J'ds. 18. . 19. 23 20, §1.
Examination Papers.—DPage 103.
1L
8. . 4. 17; 3. 5. 24 days.
IIL
2. 3 3. 18 bags. 4, $21900. 5. $15.85.
Iv.
2. §of 5. i, %% 43 8. $5.60. 4, Toolargoly 34
6. »3307a.
V.
2. $350.45. 3. $660.80. 4. 3. G. 9 acres.
Exercise LXX.—DPago 107.
L 2. 1 3 ri, 4 -
D, Yoo G. ol - 104D 8

7 . o
]‘-’« 1’..'11‘#?. ig Tl }} 105000 %5 Tg'ﬁ&w‘
2 388k Yy 10 tantsaee . 8.

L v L TR L T Y
21, 2-07. 22, 4°16. 23, 16-120. 24, 126-307.
25. +18496.  26. 3:00007. <27. 16-001G3.

Exercise LXXI. —Page 107.

1. Nine-teniths. 2. Twenty-seven hundredths, 8. Three
hundred and sizxty-cight thoussndths, 4 Sixty-four thou-
sandthi=, &. Four, and thirty.one hnudredths. 6. Seven, and
two Landred and sisteen thou-andtiis,” 7. Three, and three
hundred apd fourtecn thoussudths. 8 Five, aud eigut thous
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sand one hundred and sixty-seven ter thousandths. 9. Twenty-
one, and three thousand six hundrec and one ten-thousundths.
10. Seventcen, and sixty-four ten-thousandihs. 11. Eighteen,
and eighty-one hundred thousandths, 12, Twcnty, acd oue
thousand four hundred and fifty-eight hundred-thousandths,
13, 8; 2:07; -009. 14 807 ¢9+; 3017 0709 ; 3-001008.
15, 6° 0004 80- 0000609 ; 101-01001.

Exercise LXXIL—Page 108.

1. 65-048. 2. 600-7354, 8. 4475°105045.
4, 2-4397464. b5, 101-309, 6. 10-867.
7. 1141377, 8, 959-0438, 9. 4052758,
10, 15156-66386. 11, 200-1211. 12. 25-749448.
13. 227-5024. 14, 123635 yds, 15. 58-4005 aores.
Exercise LXXIIL—Page 109.
1. 161524, 2. 2:3806, 8. -43876.
4, 231296, 5. 18318, 8. 00521,
7. 3:9246. 8, 1408, 9. 168-648
10. -01. 11, 6322, 13, 83-116
13. 2-5527. 14, 15799, 15, 173-03865.
16. *2318 inches. 17. 86-002 grains.. 18 +099.
19. 146, %0, 1375 yards,
Exercise LXXIV,—Page 110,
1. 15°544, 2. 240-37086. 8. -0273238.
4. 5:4008, 6. 2474-11. 6. +26928,
7. 96142, 8. +000072, 9. 310104,
10, 8033101, 40527, 12, 1-010009.

13. 331141-412 sq.m 11 976 pounds. 15. 334-00692 pounds
16. 11704936022 mi. 17, 728-9271. 18. 313275 poands.

Exercise LXXV.—Page 112.

1 807, 2. 60615625 8. 800. 4. '006446875
5. 1240, 8, 00073. 7. -00016125. 8.
9. 20200, 10. 22600. 11. -u82. 12, 83
Exercise LXXVI.—Page 113,
1. 1875, 2, 73, 8. -633, 4. 225
5. 13625, 6. €18, 7. 0375, 8. 875
9. -0€875. 10, 078125, 11. 058, 12. 6-6.
18. 24-008. 14, 8525, 15. 46-3125,
Exercise LXXVII -—Page 115.
L 8. s 1. 6. 113,

e £ o ¥ o Hh waly S 40

Exereise LXXVIIL—Page 115.
62:0204133494130524. 2. 34; 0371168,
028 ; 2-d97. 4 86y 1-14
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Ezamination Papers.-—Page 115.

I
2. 135 5540 5 "000011. 8. -017359; -0005.
4, +120508 ; '13. 5. 714285 ; g144.
II.
1. *375; -000000375; 356°315375; 160000. 2. -01825.
4 o0 4o 2le 6. 8; 6400,
III.
1. ‘9525, 2. 24-975024 500°5; 8. .85 15 L
4. 13 %28 6. P
#v.
1. 11214727, 2. 54321 8. $3000, $5900.
4. $20; 33. 5. 933
V.
13 2. -00001, -:c020999. 5. 160546875,
Exercise LXXIX.—Page 119.
1. 921, 2. 1104 far. 3. £29 15s, 6d.
4, £300 fic, 5. 2406d. 6. 5104,
7 £ e 53d. 8. £20 16s. 11d. 9. 183839 fur.
1c 8209 far. 11, £328 16+, 41 12. 90028 far.
Exercise LXXX.— Page 120,

1. 1044736 dr. 2. 130 dr. 3. 13 ewt, 2 qr, 2ih. 13 oz,
4 954t 16cewt.1qr. 5. 4933 ez 6. 20t  16cwt. 1 qu. 24 1b,
Exercisé LXXXTL.—Page 121,

1. 16 oz. 2. 24 1b, 10 vz. 3 dr. 1 -cr. 3. 32 1h. 5 dwt.
4. 6460 gr.  b. livlegrn 6. 12 1. 9 0z. 5 dwt. 4 gr.

Exercisa LXXXIL—Page 122,
1. 71478 in. 2. 1 mi. 1 fur. 26 per. 2 ft.
8. 1 mi. 3 fur. 18 per. Byd. 2 ft. 4. 36 ft.
5. 462 ft. G. 232 fath. 4 .
Exercise LXXNIIL—Dage 123.
1. 124, 11 37rd. 2. 117900 iu. 3. 4 en. ft. 1557 in.
4. G0ec. 91t 5. 75506904 cu. in. . 135424 cu. in,
Exercise LXXXIV.—-Page 125.
1, 662400 sec. 2. 120 bu. 2 qt. 8. 2691 @i
4. 2311 p. 5. 83 gal. 3 qt. 1pt. 1¢gi 6. 666 pk.

7. 61 bu.251h, 8. 1 wk. 2 da. 2 bir. 14 min, 58 sec.
9, 74 bu. 84 1b. 10. 6739740 sec. 11. 120.401t.
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Exercise LXXXV.—Page 126.

1. 174 1b. 3 oz. 2. 74 ewt. 21 1b. 8 oz.
8. 83rl 5yt 11t Gin, 4. £34 14s. 81. i
5. 43 bn. 1 pk, 1 pt. 6. 95rd. 5yd, 21t 3in.
7. 6 wk. 3 dn. 6 .. 50 min. 83 sce. 8. 22 1d, 2 yd, 8in.

Exercise LXXXVL.—Page 127.

1, 71b.80z. 6dr. Lser, 19gr. 2. 19 mi. 1 rd. .

3. 5J . 21 27 xd. 4. 5fnr. 31rd. 5yd. 2in,

5. £27 17s. 4d. 6. 38 per. 18 yd. 2 ft. 36 in,
7. 142 bu. 2 pk. 5 qt. 8. 79 1b. 8 oz. 5 dwt. 4 pr.

9. 3l gnal, 2 qt. 1 pt. 10. 22sq.rd. 12yd. 4 ft. 128 in.
11, 1 cwt. 3 qr. 10 Ib.

Exercise LXXXVII —Page 128,

1. 90 ewt. 3 qr 7 1b. 13 oz. 2. 50 1b. 2 0z. 7 dwt. 3 gr.

8. 75da. 23 .34 min. 40sec. 4. £600 9. GF L.

5. 4985 cwt. 1 qr. 6. 11b. 1 0z. 12 dwt,

7. 160 a. 2 v 55 sq. rd. 8. 23332 gal. 2 qt.

9. 88 mi. 3 fur, 2rd. 3yd.  10. 5 0z 19 dwt.
11. £28), 5s. 941,
12. 662 mi. 4 fur. 28rd. 3 yd. 2{t.2in. 13. 2739 bu. 1pk. 5 qt.

Exercise LXXXVIIL —Page 129.

1. £159s. 7d. 2. 12 1b. 9 0z, 15 dwt. 18 gr.
3. 15t 2 ewt. 1 qr. 13 1b. 4. 1gi.

5. 2 cu. yd. 6 ft. 960 in, 6. 8.

7. 108, 8. 113893.

9. 55L. 10. 2 bu. 3 pk. 3% qb.
11. 25 demijohns. 12. 5 weeks.

Exercise LXXXIX.—Page 130.

1. 3 pk.1 qt. 1} pt. 2.5 far, 183 rd. 1 yd, 214, 6in.
3. 4 vd. 2fu. 5} in. 4. 2 fur. 16 rd.
5. 17 ewt. 2 qr, 6. 21r.8rd. 26 yd. 81t
7. £1 12104305 £5 22 8330, 8. 4 da. 23 h. 28 mun.

9. 11b. 7 oz,

Exercise XC.—Page 130.
‘]5" "'ﬂ 2. IUA&UU' 3. !Sly 4. 713}“1'
- ¥g: .y . . . . X
O Wws 1043, B 1§y
Exercise XCI.—Page 131,
1 3r13r 2. 90z. 15 dwt. 18 ar, 3. 103q.

4. 47min. 6see, 5. 11 h. 35 win. 40} seu, 6. 8. 9d.
7. 7{ur. 29 per. 8. 15 ewt. 2qr. 6 1b. 4 0z, 9. 12, 64d.
10. 8s. 54, 11. 2da. 12 h.55 min. 21 sec. 12. 3d.
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Exercise XCII.—Page 131.

1, £:5%5, 2. 282 t. 8. 78125 0z. 4. 775 mi
5. -3125 pk. 6. £J26875. 7. 17-805¢wt. 8. 7-875 bu.
9. 625 futh. 10. *71. 11, 129-78 b, 12 11 523 ¢
Exercise XCIII,.—Puage 1::2.
1. $192. 2. S148 50. 3. $436 80. 4. $288,
5. $26i7 50. 6. $615. 7. $496.12% 8. §308.
9. $381.75. 10. $35.55. 11, $10L.85. 12. $121.20.
13. §2338.50, 14, $44.04 15, $32753.12;
Exercise XCIV.—Page 133.
2. 1233 1b. 8. $65.104%. 4. 3312
5. 144 in. 7. £3L 12~ 4d. 8. 54 2.
9. 117:d. 10. G} oz, 11. $56°7.525.
12, $8152.31339. 13, $173.74%. 14, 7 br. 11 min. 8see.
13, 82.10. 17. 98 vd. 1€, 30§ yd.
19. 41662 yd. 21 $1108.80. 922. 3s. 7%,
23, $1736 23§. 24, $380. 26. 8 ct ; $5.76.
27. $8400. 28, $3000. 30. 6 cénts.
31. 64 cents.
Exercise XCV.—Page 136.
1. 84-25. 2. 32.22, 3. 403.33. 4, 54.40.
5. 44. 6. 43°.99.
Exercnse XCVI.—Page 137.
L 72 310 8. 23 sheep. 4. $10.50.
5. 14 men, 6 7. 40%. 8. 75%.
9. 60%; 86, %. 10. uoo 11. $1200.

Exercise XCVII.—Page 138.
1. $18. 2. $11.20. 3. $15.20. 4. $11 25,
5 $100. 6. $110.40. 7. $166.25. 8. $65.20.
9. $2500, 10. $7000. 11. $70000. 12. $9600..
13. $5276.

Exercise XCVIIL —Pago 139.
1. 814 40. 2. $15.8 3. 81N, 4. $30.
5 $247. 0. $Ll2. 7. $2500. 8. 7500 bu.
9. $788.75. 10. $1.75. 11. 3} per gent.

Exercise XCIX.—Page 140,

1. $'8. 2. $33.50. 8 §236-413,
4. 8308.05. 5. 815150, 6. §236 6L
7. $503 36. 8. 935, 9. %842 193.
10. $198.68. 11. 8311 64 12. $154.78.
13. $192-225, 14, $ 82. 15 82176 36,

16, $934.92. 17, $14 938... 18. $287 67...
19, $1300°349.. 20. 8 per cent. 21. 74 per cent
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22, 6 per cent, 23. $3500. 24, $32500.
25. $9000. 26. 3 yr. 27. 3»r.
28. Oct. 4, 1877. 29. 14% yr.
Exercise C.—Dage 144.
1. $1168.70. 2. $457.50. 3. $900. 4. The latter.
5. $2100. 6. Gain $50. 7. $155.82. 8. $242.32.
9. 81.25. 10. $3.60. 11. $10.35...
Exercise CI.—Page 147.
1. 17. 2. 19. 3. 24 4. 25,
5. 36. 6. 75. 7. 95. 8. 49.
9. 64. 10. 37. 11, 47. 12. 56.
13. 625. 14. 512, 15, 343, 16. 2401.
17. 6325. 18. 5008. 19. -47. 20 -27.
21. 32 22, -8449... 23. ‘946 24, -9486...

25. 84261... 26. 25298... 27 3794...
Exercise CIL.—Page 148.

1 96 sq. ft. 2. 91 q. ft. 3. 595 sq. ft.
4. 183 sq. yd. 5. 851) sq. yd. 6. 470 sq. f,
Exercise CIII.—Page 148.

1. 84 yd. 2. 263 yd. 3. 64 yd. 4. 1383 yd.

5. $48. 6. $57.60. 7. $29.163. 8. 2% ft.

Exercise CIV.—Page 149.
1. 126 yd. 2. 578sq. ft. 8. 1155 yd. 4. 573 yd. 5. $6.80,
Exercise CV.—Page 150.

1, 240 cu. ft. 2. 95 cu. ft. 3. 187% cu.ft.

4. 45} ou. ft: 5. 16000. 6. 14.5133.
Miscellaneous Probléms.—Page 151

2. 16 days. 8. 5 duys, 4. 9 months.

5. GMiays. 7. 63 hoyrs, 8. 8 days,

9. 35 days. 10, 134 days, 1F, 14% days.

12, 134 days, 14. 544 duys, 15. 15 days.

16. 2 days. 17. 8y hours, 19, 331 days.

20. 134} days. 22, Man 27 % da.; boy 120 da.

23. Man 90 da.; boy 180 da. 24, Man 98'n.: WO! 40
25. Woman 30 da.; biy 40 dn. 27, 2434 im0 da.

28. 24 hours, 29. 23,4 min. 30 17} mi

82. 180 win. 25 72 ¥4 $g:‘m'sol.n i

86. 35 ft, 87. $1582. 88. $2843.75.

40. %5000, 42, 8 duys, 43. $1827.

44, 36 days, 45. $94.50. 47. 832,

8. $102. 49, 300 mey. 50. 1203,
61,818, 52, 810‘31;}. 63, $350.

&6. 25 per cent. 66. 20 per cent. 57. 33} per eent,
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89. A labourer in one week dug 5 rods more than } the
tength of a ditch, and the next week he dug the remain-
ing 20 rods; how long was the ditch ?

Length of ditch dug first week = ¥ ditch+5 rods;

.*. length remaining . . .=14 ditch less 5 rods;

.*. % length of ditch less b rods = 20 rods;

.. 3 length of ditch. . . .=20rods+5 rods

=25 rods;

.*. length of ditch . . . .=250rods.

40. A man invested $300 more than % of his meney in
& house, and §600 more than § of the remainder in a lot,
and had now $900 left ; how much was he worth?

41. If 10 men can chop 90 cords of wood in 8 days, how
many cords can be chopped by 20 men in 4 days?

Cords chopped by 10 men in 8 days = 90 cords;
¢ 1 man in 8 days = {3} =9 cords;

¢« 1 manin 1 day ==% cords;
¢ 20 men in 1 day =202 = 4 cords;
« 20 men in 4 days = 4341 =90cords.

Norte.—When the pupil has become familiar with the unitary
system, and thoroughly uderstands the reason of each step, the
process may be abridged by leaving out the steps in italice.

42. If 8 men build 33 ft. of wall in 11 days, in how
many days will 12 men build 36 feet?

43. If 36 men earn $324 in 18 days, how much will 42
men earn in 87 days !

44. How many days will it tae 15 men to cut 810 cords
of wood, working 9 hours a day, if 13 men can cut 364
cords in 14 days, working 12 hours a day

45. It costs a family of 5 persons $135 for 6 wecks’
board ; how much will 1t cost n family of 7 persons at the
sam~ rate fcr 3 weeks !

46. If 12 men can dig a ditch 16 rods long in 8 days, in
how many days can 24 men dig a ditch of the same depth
and width, 32 rods in length?

Time in which 12 men will dig 16 rods =8 days;

¢ lman ¢ lrod =138 days;
o 24men “ 32rods=7Zx12%% days

=8 days.
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47. If 20 cwt. are carried the distance of 50 miles for
$20, how much will 40 cwt. cost if carried 40 miles!

48. If $500 gain $60 in 2 yr. at 6%, how much will $800
gain in 3 yr. at 87! . .

49. If 20 men can perform a piece of work in 12 days,
required the number of men who could perform another
piece of work 3 times as great in 1 of the time?

50. If a 10-cent loaf weighs 15 oz. when flour is S8 a
barrel, how much will a.G-cent loaf weigh when flour is
worth $6 a barrel ?

61. If it costs $30 to carpet a room 18 ft. long and 15 ft.
wide, how much will it cost to carpet a room 15 ft. long
and 9 feet wide?

52. If it costs 8150 to diz a cellar 40 ft. long 30 ft. wide
and 6 ft. deep, how much will it cost to dig a cellar 30 ft.
long, 3 ft. wide, and b} ft. deep?

53. If the rent of a house worth 83200 is $240 for 9
months, for what sum per year must a man rent a house
worth $3500?

54. T bought a horse for $130 and sold him for $162.50 ;
what was my gain per cent.?
On an outlay of $130 my gain is 832.50;
“« 31 113 8:;'.: 5Q .
“ $100 « $LO0 X 5230 or $25 ;
.*. T gain 25 %.
85. .0 T buy & pair of boots for &6 and afterward sell
them for 37.60  what per cent. do I gan?
56. A grocer sells a barrel of oranges for £7.50 which
cost him $6.25 ; what is his gain per cent. ?
57. A merchant buys sugar at 6 cents per pound and
sells it at 8 cents ; what per cent. does he gain ?
58. T bought calico at 12 cents a yard ; for what must I
sell it to gain 25 per.cent. 2

That for which I gave $100 T must sell fo 3125
“ S e sy
[ 12x192
$.12 $ Xass
= 15 cents

69. A merchant bought silks at $1.25 per yard ; for what
must he sell them to gain 20 per cent ?

60. 4 bought a house for $3500 and afterwards sold it it
2 loss of 15 % ; what did he get for the house ?
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59 s 50 60. $7225. 61. $135.70
3. $45.80 61. $1.45. 66. 576; 684,
67. $125; 6925 $160. 68. $150; $200; $250.
70. 112 n.: 98 a. 71. 1520 bu.; 2280 bu.
73. $60; $144; $96. 74. $3900; $4800; $3300.
75. $14.40; $9.60. 76. $6.30; $5.25; $4.20.
78. $21.60; $23.04; $25.92. 79. $525; $500: $180.
80. $1440; $2385. 82, $124.16....  83. $1215.50....
84, $6.8992. 85. 466.56. 86. $161.03....
87. $562.754.
Examination Papers.
ADMISSION TO HIGH SCHOOLS.
July, 1577.—Page 160.
1. 4547, 2. }%. 3. £41 1s. 5)d.
4. 2223 owt, 5. $93.75. 6. $2.779%.
7. 874 vds. 8. $35. 9. 4338,
10, $210.65.
. July, 1873 —Page 161.
1. 2238,3,5,7. 2 31116. 3. 4 cents.
4, 0L 5. 8 hrs, 6. tiy-
7. 120 boxes. 8. $101 853.
December, 1879.—Page 162.
1. 15. 2. $44, 3. 8% miles,
4, Bppes.. 5. 15121 37%. 6. 11 cents,
7. $3.60.

ONIVERSITY OF HALIFAX,—Page 163.
L. 7s. 931; £457 0s. 74 2. raddose 3 4331L o Y
4. $121-662; $20.50. 5. See Art. 141, 30- 467032

6. £378 83. 2:64d.; £409 9s. 93d. 7. ““, -9220077.
8. 1-414213; 8°774964. 9. 2 days.
city oF Toroxro.—Page 164.
1. 1 ton 8 cwt, 3 qr. 7 1b. 14 oz 8/ dr,
2. 45926160 sce. 023, 4. 3¢9,
5. 2130 1b. 6 oz. 5dr 1 sor. 6. 1%,
7 16 days. 8. 25550%009- 9. $213.397%.
10. $51.15. 11. $500. 12. 300.
COUNTY OF WaTERLOO.—Page 165.
1. 300, aud 180. 2. 7 and 6. 8. £177 1s. 73d.
4. 9 tons. 5. 6. $175.02.
7. $10090.50. 8. 21663“ bbl. 9. §a.
10. $15000; $700. 11, 3600. 12. 189,

COUNTY OF DURItAM.—Page 166,

48 min. 2. 18 ft.
4 81680 50 cents. 5 84 95.-
7. $24, T8

3. $2.10.
6. 39 ib. tea; 211b. coffee.
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