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ThE> 1mporta.nC'f' of Arithmetic as a branch of in
struct1u11 ,s um versally admitted ; but, until a com
pa.rati vely 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 i1lustrating 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 enunciation of the rule, whenever a rule 
is considered necessary. But while the method of 
teaching Arithmetic has undergone a complete change 
no corresponding change has taken place in our ele
mentary text-books. To remedy this <leiect the fol
lowing pages have been written. 

We would oall attention +,o the general features of 
the work: 

I. THE UNITARY SYsTEl\1.-In all our best schools 
this system has already superseded the cumbrous and 
illogical methods of our ordinary text-books. lt& 
advantages are so great that it must soon become 
universal. It has been defined as a. method of solving 
a.rithmetical problems independently of rules by reason, 
ing out each step of the solution from some previous 
one, until by a series of deductions, the r~sult .3ought 
is obtained. This system trains the pupils to habits 
of neatness, exactness, ~nd ta Jogical 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 d.nd Loss, Partnership, &c., by one uni• 
form, elegant. a-.,d simple proce111s. 



t. ARRANGEMENT.-The different eubjects have been 
a.rrar.ged with reference to their importance and their 
simplicity ; the less di:fficuH and more practical first, 
and ths more intricate and less important afterwards. 
Thus, problems in Canadian Money, Bills, &c., have 
been introduced immediately after Division, as 
being of greater importance .than any other subject, 
within the range of the pupils' ability, at that stage of 
their progress. 

3. ORAL ExERmsES.-Each subject has been elucid
'l.ted by Oral Exercises leading up to written work. 
This arrangement. will assist the pupil in arriving ai:. 
the reasons for the methods employed, and, to a cer
tain extent, make him the author of his own defini
tions and rules. 

4. RuLEs.-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 selecting the exercises for the different 
sections in order to ob1'ain such as will not only 
evolve thought on the par-t of the pupil, but more 
especially prepare him for the business relations of 
life. 

Toronto, May, r878. 

In the present revised Edition a few alterations and 
1dditions have been made, due mainly to suggestions 
from eminent teachers. The Sections on Multiplica
tion and Division of Fractions have been rew~itten 
e.nd it is hoped simp1ified. At the end of the chapter 
on Vulgar Fractions a page has been added illustrat
ing the usual mode of eliminating the signs + , -, x , 
+, a~~ " of." Such minor changes in the wording of 
defimtions, examples, &c., have been made a.s a care
fttl revision suggested. 

foronto • .April, 1b8· 
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ELEMENTA~Y ARITHMETIC 
ON THE 

UNIT ARY SYSTEM. 

CHAPTER I, 

Section I.~De:flnitions; Notation and Nu• 
meration. 

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

2. A Unit is a 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 unit; five dollars is·a collection of units, 

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

123456789 
called one, two, three, four, five, six, seven, eight, nine, 
and the figure 0, which is called a cipher or naught, 
and 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 Abstract Number is one not applied to any 
particular unit; as 3, 6, 8. 

6. Similar Numbers are such as have the '"',me 
unit ; as 6 boys, 8 boys, l O boys. 
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Exercise i. 
1. How many units in 5? In 5 books ? In 9 pencils J 
2. What .is the unit of 5 7 Of 5 books 1 Of 3 balls 1 
3. State which are abstract and which concrete of the 

following numbers : 
6, 7, 8 books, 9 men, 3, 4, 5 apples, 2, 1 cent. 

4. What is the unit of 8 miles 7 9 miles 1 7? 6 cents 1 
5. Which are the similar numbers in the following:-

3 apples, 7 apples, 4 boys, 7, 6 apples~ 9 boys, 2 cents, 4 
girls, 5 cents, 9, 8, 5 girls 1 

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 Numbers can be expressed in figures by 
means of the. nine significant figures and naught, as 
follows: 

I. All whole numbers under ten are ex
pressed by means of the nine signifl• 
cant figures. 

2. The value of any figure is increased 
ten-fold by writing a figure on the 
right of it. 

It follows that 
I. Ten may be expressed by writing 1 and O on 

its right, thus, 10; for the value of the 1 is in
creased ten-fold by the naughtwhichfollows it. 

Similarly, 
Twen_ty, Thirty, Forty, Fifty, Sixty, Seventy, Eighty._ 
Ninety, may be expressed thus: 

20, 30, 40, 50, 60, 70, 80, 90, respectively. 
2. Numbers between ten and twenty,be• 

tween twenty and thirty, &c., may be 
expressed by an application of tha . .preoeding 
.statements, thus: 



NOTATION AND NUMERATJON. , I 

Ex. Express in figures the nu_mber 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 eight besides seventy, we write an 8 after 
the 7, and then read the figures as sevent·y-eight. 

Exercise ii. 
Write in figures: 
1. Seven ; nine; four ; two. 
2. Thirty-six; eighty-four; twenty; sixty-nine. 
3. Forty-four; seventy; ninety-six; sixteen. 
4. Fourteen; twelve; thirty-nine; fifty-six. 
5. Write as one number, 

four tens and eight units; nine tens and seven 
units; three tens and six units; six tens. 

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

6. 7, 11, 15, 19, 59, 84, 96, 98. 
'T 71, 12, 28, 91, 44, 17, 22, 84. 
8. 20, 37, 48, 76, 99, 69, 70, 87. 
9. 14, 35, 89, 78, 54, 49, 50, 13. 

10. • 90, 80, 89, 28, 11, 19, 27, 31. 
10. A Hundred may be expressed by writing ten, 

10, and then placing a 0 after it thus, 100 ; for the 
value of the number 10 is increased ten-fold by writing 
a figure after it. 

Similarly, 
Numbers between one hundred and two 

hundred, between two hundred and three 
hundred, &c., may be expi:essed by an ·ap
plication of the statements in Art. 9 thus: 

Ex. Let it be required to write lJ}i.ght Hundred and 
Seventy-eight. 

Since Eight Hundred may be expressed by 800, and 
Seventy-eight by 78, we are able to express Eight 
Hundred and seventy-eight by 878, i.e., by substi
tuting the figures 7, 8, in place of the two ciphers in 800. 
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Exercise iii. 
Write in figures the following numbers: 

1. One hundred and forty-nine; three hunched a.nc1 
eight; nine hundred and seventy-four. 

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

3. 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 9 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. 207, 371, 185, 190, 368. 
7. 570, 472, 807, 909, 990. 
8. 368, 584, 760, 321, 999. 
9. 394, 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 right hand side. 

12. The names of the periods commencing at the 
right are Units, Thousands, Millions, Billions, Tril
lions, &c. 

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

Ex. 1. Write in figures seventy-eight thousand and 
sixty-jour. 

Thousands I Units. 
78 064 

Ex. 2. Write i'n figures twenty millions, six hundred 
tlwusand and seven. 

Millions I Thousands I Units. 
20 600 007 
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Express in figures the following numbers: 
1. Six thousand and six; four thousand three hun• 

ctred; 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 thou• 
sand, three hundred and sixteen. 

4. Four millions, thirty thousand and ninety-seven; 
eight hundred and nine millions, seven thousand and 
thirty-nine; five hundred and eighty-six millions and 
seven. 

5. 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- four thousand 
and four; five hundred billions and five hundred. 

7. Eighty billions and seventy millions ; eight hun• 
dred millions and eight; three hundred billions, three 
hundred thousand and ninety. . 

8. Fifty-seven billions, seven hundred millions ·and 
eighty; eleven millions and eleven; nineteen billioni: 
and fourteen thousand. 1 

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 
billions, seventy millions and seven thousand ; sixteen 
trillions, sixteen billions and sixteen. 

Write in words the numbers expressed by the follow 
ing figures: 

11. 7077,85079,56950,473628. 
12. 56418,784006,400507,360004. 
13. 300071,901007,720009,182010. 
14. 3140006,50000600,3600010070. 
15. 51636207640, 70000000100,920070070070. 

THE ROMAN NOTATION. 
14. The system of Notation described above is the 

one in general use at the present time, and is called 
the "ARABIC NoTATION" because it was introduced 
into Europe by the Arabs, who had obtained it :from 
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the Hindoos. Another method was in use among the 
Romans but is now only employed to denote the 
hapters and sections of books, etc. The following is 
brief description of this notation: 
1st. Instead of figures being used to express num

bers, the following letters are employed, viz: 
I, V, X, L, C, D, M, of which the simple 

values are respectively : 
1, 5, I 0, 50, I 00, 500, I 000. 
2nd, If two characters of the same value are placed 

tdde by side, or if a character is fallowed by one of less 
·value than itself, the number denoted by the expression 
js the sum of their simple values, thus, XX represents 
20 ; XI denotes 11. 

3rd. If a character i's jollowed by one of greate,. 
value than itself, the number de:tioted by the exprsssion 
ls the. difference of their simple values, thus, IX re
.presents 9; XL represents 40. 

To w1·ite any number in Romfl.n NU1nerals. Re
·solve the number into its di.:fferent parts 
and always write down one part before 
:proceeding to another:- beginning at the. 
left hand side. 

Ex. Express 1877 in RomS\n numerals:-
1877 = 1000, 800, 70, and 7. 
lO00=M 
800=DCCC 
70=LXX 
7=VII 

Hence 1877=MDCCCLXXVII. 

Exercise V. 
Write in Roman numerals:- ~ 
1. 19, 24, 49, 84, 99. 
2. 187, 208, 781, 962, 999. 
3. 1301, 1390, 1684, 1815, 1878. 
Write in :figures-
4. XLIV, LXIX, XCIV, LXXI.: 
5. XCIX, CXXIX, CLXXVII. 
6. DLV, MDCIV, MDCCCXIX. MXG 
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Review Exercise. 
1. Define unit and number, and distinguish between 

abstract and concrete numbers. Give examples. 

2. Whence was the ordinary system of notation derived 1 
What methods did the Romans adopt to represent numbers 1 

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 : O, 1, 2, 3, 4, and express them 
in words. 

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

6. The number 27 is composed of 16 and 11. Write all 
the other two numbers which can make up the number 27. 

7. How many tens, how many hundreds, how many 
thousands, and how many ten thousands are there in a 
million of units 1 

Section II.-Addition. 

1. James had 3 marbles and John gave him 2 more; 
how many has James now 1 

2. How many are 5 apples and 4 apples 1 
3. How many are 2 books and 3 books and 4 books 1 

4. John has 8 cents, his father gives him 5 cents 
more ; how much money has he now 1 

5. How many are 2 balls and 7 balls and 5 balls 1 

6. Mary is 5 years old ; how old will she be seven 
years h_ence 1 

7. James bought 2 books; for one he gave 9 cents 
and for the other 8 cents; how much did he give for 
both book~ 1 

8. Jane spent 5 cents on candy, 9 cents on a slate, 
and then had 6 cents left; how much-had she at first 7 
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.4.DDITION 1:ABLE. 

4 
1 
5 

4 
2 
6 

4 
3 

7 

4 
4 

8 

5 6 7 8 9 
1 1 1 1 1 
6 

5 
2 
7 

5 
3 
8 

5 
4 

7 

6 
2 

8 

7 
2 

9 10 

8 9 
2 2 

8 9 10 111 

6 
3 

7 8 9 
3 3 3 

9 10 

6 7 
4 4 

11 12 

8 9 
4 4 

9 10 11 12 13 

5 6 7 8 9 
5 5 5 5 5 

10 11 12 13 14 

5 6 7 8 9 
6 6 6 6 6 

11 12 13 14 15 

5 6 7 8 9 
7 7 7 7 7 

12 13 14 15 16 

5 6 7 8 9 
8 8 8 8 8 

---
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Oral Exercises. 

1. How many are 5 and n? 15 and g 1 
2. How many are 6 and 7? 1G and 7? 46 and 71 
3. How many are 4 and 8? 24 and 8? 84 and 81 
4. Count by 2's as far as 30. 
5. Count by 4's from 3 to 51. 
6. Count by 6 s from 4 to 76 
7. Count by 7's from 4 to 95. 
8. How many are 17 and 7? 27 and 7? 57 and 71 
9. How many are 2 anc.l 3 and 4 and 5 and 6 and 7 

and 8 and 9? 
10. How many are 6 and 3 and 9 and 4 and 6 and 7 

and 8? 
11. A farmer sold some oats for 7 dolla:r.:1, and a ton 

of_ hay for 9 dolla:ts: how many dollars did he receive 
for both? 

12. Paid 8 cents for raisins, and 9 cen'ts for cloves j 
~ow many cents did both cost? 

13. 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 O birds on one tree, and 10 on another ; 
how many birds on both trees 7 

16. A lady sold 10 pounds of butter at one time, 12 
pounds at another, and 3 pounds at another; how man,.f 
pounds did she sell in all? 

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

16. The number found by adding two or more 
numbers 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 
'lre to be added. 

NoTE.-The following is a convenient mode of giving a class practice in 
addition: Write the nine digits on the Elack Board. Point to any digitr 
then to another, etc., the pupils adding the digits as they are pointed to,. 
When the sum is i;;1..1fflciently large let the pupils write it on their slates.
Jo this way one 8Q/T' on the Board will serve for many examples. • 



10 Et.EMEN'J.•.ARY ARITBMETlC. 

19. The sign, =, is called the Sign of Equality, 
and when placed between two numbers shows that 
they are equaL Thus, 2 + 3 = 5, and is read, 2 plus-. 
3 equals 5. 

20. Principle.-Only similar numbers can be 
added. Thus, 4 cents and 7 cents can be added to•· 
gether, but not 4 cents and 7 marbles. 

21. Addition may be divided into two cases: 
l. Addition of numbers in .which the sum of any 

column is less than ten. 
2. Addition of numbers in which the sum of any 

column exceeds nine units of that column. 

Case I. 
22. To add any column of Figures whose 

sum does not exceed nine. 
Ex. I. How many are 21 cents, 15 cents, and 12 

cents7 
21 cents. 
15 " 
12 

48 cents. 
Write the numbers as above, placing units under units, 

and tens under tens, and begin at the right to add. Thus, 
2 and 5 are 7, and 1 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 proceed as fol
lows: 2, 7, 8; set the 8 in the units· column. Next, 1, 
2, 4; set the 4 in the tens' column. 

Exercise vi. 
(1) (2) (8} 
16 horses. 18 boys. 12 girls. 
21 " 20 " 14 " 
10 " 60 " 13 " --
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Wt (5) (6) (7) 
312 241 405 

132 231 134 363 
425 413 523 121 

(8) (9) (10) (11) 
342 213 148 351 
406 L3o5 322 204 
131 461 232 243 

(12) (13) (14) (15) 
240 650 513 408 
401 122 106 371 
357 126 260 110 

(16) (17) (18) (19) 
2341 3213 4021 1056 
8214 2340 1045 6131 
3034 4326 3923 2802 

(20) (21) (22) (23): 
23241 31042 12304 21304 
81402 24535 35242 30562 
44235 32411 41452 28122 

(24) (25) (26) (27) 
123402 213456 413215 325231 
841256 435230 234344 253608 
338240 120303 142130 410150 

Exercise vii. 

Practical Pro bl ems. 
1. A boy spent 23 cents for a melon, 32 cents for 

Leaches, and 24 cents for pears ; bow many cents did 
·, e 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; bow many trees are there in the orchard ? 

3. A farmer has 323 acres in cotton, 421 acres in corn, 
123 acres in wheat, and 101 in oats; how _many acres 
has he in cultivation 7 
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4. A gentleman paid 225 dollars for a buggy. 231 d-01-
lars for a horse, 300 dollars for a carriage, and 40 dol
lars for harness; what did he pay for all? 

5. A man travelled on the cars for four days as follows: 
the first day he went 313 miles, 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 1 

6. 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 bales ; how many 
bales were put on? 

8. A merchant went to Montreal and. invested 5213 
dollars in dry goods, 2431 dollars in groceries, 1000 dol
lars 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 dol
lars, 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, the 
third 145245 persons, and the fourth 220130 persons; 
what is the total population? 

Case II. 
23. To.add when the sum of any column 

exceeds Nine Units of that column. 
Ex. 2. Find the sum of 358 dollars, 369 dollars 

4008 dollars, 328 dollars, and 9 dollars. 
358 dollars. 
369 

4008 
328 

9 u 

5072 dollars. 
]!or convenie~ce in adding, write the numbers, placing 

umts under umts, tens under tens, etc. Begin at the 
column of the lowest order; thus, 9, 17, 25, 84, 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, 
6, 12, 1'7: 1'7 tens=l hundred and 7 tens. Write '7 under 
the column of tens and add 1 with the column of hundreds; 
'thus, 4, '7, 10: 10 hundreds=! thousand and O hundreds. 
Write O under the column of hundreds and add 1 with the 
thousands' column; thus, 5. Write the 5 tinder the 
thousands' column, making the sum 5072. 

24. PR00F.-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. 

(1) 
42 dollars 
28 " 
43 " 

(5) 
45 
69 
32 

(11) 
642 
347 
872 

(1'7) 
752 
423 
709 
820 

(23) 
4813 
5914 
6115 
'7036 

(6) 
84 
72 
91 

(12) 
272 
447 
638 

(18) 
342 
426 
151 
737 

(24) 
1122 
7914 
1234 
8024 

Exercise viii. 
(2) 
18 cents. 
16 " 
44 " 

(7) 
16 
61 
85 

(13) 
615 
421 
879 

(19) 
253 
541 
422 
735 

(25) 
2291 
5723 
2102 
6838 

(3) 
55 boys 
13 " 
84 " 

(8) 
46 
64 
51 

(14) 
465 
641 
848 

(20) 
897 
111 
343 
625 

(26) 
3574 
3333 
4680 
3391 

(9) 
84 
46 
87 

(15) 
956 
508 
467 

(21) 
156 
481 
423 
782 

(27) 
4449 
2575 
4404 
3685 

(4) 
48 girls. 
25 " 
72 " 

(10) 
95 
50 
68 

(16) 
925 
575 
259 

(22) 
851 
318 
805 
167 

(28) 
1357 
2468 
5555 
6666 
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(29) (30) (31) (32) (33) 
5788 3466 2729 4044 3282 
2693 6621 8272 6260 6341 
1112 6817 3228 3788 3161 
6762 7773 9661 6473 2827 
8104 6839 6687 2667 7214 

(36) (36) (37) 
43474 73422 77823 
38242 75638 21684 
67891 18208 18616 
84870 32378 33902 
22171 27225 14656 

(39) (40) 
433827 28513634 
563725 47224456 
434958 31821745 
367624 18714924 
233647 73584627 

Find the sum-
41. Of 6472 + 8733 + 4633 + 4854. 
42. Of 2762+8756+9783+~578. 
43. Of 1617 + 87 43 + 7284 + 9621. 
44. Of 2650 + 4062 + 8705 + 9030. 
46. Of 5005+6007+7583+4783. 
46. Of 27846 + 67832 + 7 4281 + 68432. 
47~ Of 47823+68421+70070+60604. 
48. Of 127 + 6434 + 7806 + 66782. 
49. Of 10 + 8756 + 406 + 66782. 
60. Of 7560+804+7854+87400. 
51. Of 1625+920+820+16+37800. 

Exercise ix. 
Practical Pro bl ems. 

(34) 
1186 
6073 
9962 
9467 
8478 

(38) 
13636 
71882 
81385 
80246 
91267 

1. A gave 27 dollars for a cow, 46 dollars for an ox, and 
150 dollars for a horse ; what did they all cost? 

2. A has 120 acres of land, B has 310 acres, Chas 615 
acres, and D has 716 acres ; how many acres have they all 
together? 

3. There are 31 days in January, 28 in February, 31 in 
March, and 30 in April ; how many days are there in these 
four months 2 
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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 7 

5. A weighs 127 pounds, B 215 pounds, C 176 pounds, 
D 184 pounds, and E 234 pounds ; what is the sum of 
their weights 1 

6. A farmer raised 576 bushels of corn, 918 bushels of 
oats, 3149 bushels of wheat, and 2785 bushels of rye : 
how many bushels did he raise in all 1 

7. A owns 214 acres of land, B owns 719 acres, Cowns 
2136 acres, and D · owns 372 acres ; how many acres do 
they own altogether 1 

8. A bought a horse for 168 dollars, and a carriage for 
876 dollars, and sold them so as to gain 89 dollars ; how 
much did he receive for them 1 

9. In one book there are 725 pages, in another book 
bhere are 327 pages, and in anothe~ book there are as 
many as in both the former; how many pages in all? 

10. A merchant bought cloth for 756 dollars, silk for 
859 dollarse muslin for 367 dollars, and calico for 255 
dollars ; how much did all cost 1 

11. A paid 325 dollars for a span of horses, and 248 
dollars more than this for a carriage; for how much must 
he sell them both to gain 275 dollars 1 

12. A gains in one year 465 dollars, B gains 136 dollars 
more than A, and C gains as much as A and B together ; 
how much did B gain 1 how much did C gain; how much 
did they all gain 1 

Section III.-Subtraction. 
1. John had 5 cents, and bought an orange for 2 

cents ; how many cents tad he left 1 
2. Mary had f, cups, but broke 3 ; how many has 

she remaining? 
3. A man, earning 10 dollars a week, spent 6 dollars 

for provisions ; how many dollars has he left 1 
4. If a merchant has 12 barrels of flour, and he sells 

7 of them, how many barrels has he left 1 
5. If you have 27 dollars, and spend 12 dollars .. how 

much will you have remaining 1 
6. How many are 6 apples less 3 apples 1 
7. llow much is 6 les,i~ I J io J~ ~·> 
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SUBTRACTION TABLE. 

1{ 
1 2 3 4 5 6 7 8 9 10 
1 1 1 1 1 1 1 1 1 l 
0 1 2 3 4 5 6 7 8 9 

2{ 
2 3 4 5 6 7 8 9 10 11 
2 2 2 2 2 2 2 2 2 2 
0 1 2 3 4 5 6 7 8 9 

sf 
3 4 5 6 7 8 9 10 11 12 
3 3 3 3 3 3 3 3 3 3 
0 1 2 3 4 5 6 7 8 9 

,{ 4 6 6 7 8 9 10 11 12 13 
4 4 4 4 4 4 4 4 4: 4 
0 1 2 3 4 5 6 7 8 9 

5{ 
5 6 7 8 9 10 11 12 13 14 
5 5 5 5 5 5 5 5 ~ 6 
0 1 2 3 4 5 6 7 8 9 

6{ 
6 7 8 9 10 11 12 18 14 15 
G 6 6 6 6 6 6 6 6 6 
0 1 2 3 4 5 6 7 8 9 

7{ 
7 8 9 10 11 12 18 14 15 16 
'1 '1 '1 '1 7 7 7 'l 'l &; 
0 1 2 3 4 5 6 '1 8 9 

s{ 8 9 10 11 12 13 14 15 16 17 
8 8 8 8 8 8 8 8 8 8 
0 1 2 3 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 

0 1 2 3 4 5 6 7 8 9 
I 

Oral Exercises. 
1. Subtract by 2's from 100 to 2; th.us, 2 from 100 leavea 

98, 2 from 98 leaves 96, and so on. 
2. Subtract by 3's from 100 to 1; by 4's from 100 to 0. 
3. Subtract by 4's from 95 to 3; by 5's from 100 to 0. 
'- Subtract by 6's from 100 to 4; by 7's from 100 t~ ~ 
.6. Subtract b7 7'• frgm 99 i;Q 1; 'b3 8'a from 100 to f 
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~- 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. 
~- Count by 7's from 18 to 53, and back again to 11. 
10. Count by S's from 25 to 65, and back again to 1. 
11. Jane is 11 years old, and Mary is 7 years younger ; 

~hat is Mary's age ~ 
12. A grocer sold tea for 10 dollars and thus gained 3 

dollars ; what did the tea cost him ? 
13. If I buy cloth for 7 dollars, at what price must I 

sell in order to lose 4 dollars 1 
14. John has 11 dollars; he pays 2 dollars for books~ 

and 3 dollars for a hat ; how much money has he left ? 
15. Mary has 9 dollars; she pays 7 dollars for a dress, 

a17~ then earns 3 dollars more ; how much has she now ? 
!-~. A boy having 12 apples, bought 6 more, and then 

6(., i .J. 8 ; how many had he left ? 
~ J. James had 5 dollars, he earned 5 dollars more, and 

t11 1JJ.l. spent 6 dollars ; how much did he then have 1 
18. A merchant gave 8 dollars for a certain article, and 

pll.id 4 dollars for carriage; at what price must he sell 
to gain 3 dollars 1 

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

26. The number found by taking 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 
called 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 be taken from 6. 

30. Principle.-Only similar numbers can be 
subtracted ; thus, 4 boys fro~n 7 boys; n cents from 8 
cents, &c. 

31 Subtraction may be divided into two cases : 
1~ 1-Vhen no figure of the subtrahend is greater than its 

corresponding fignre of the minuend. 
2. When a figure of the subtrahend is grea,ter than 

its corresponding figure of the minuend. 
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Case I. 
32. To subtract when no figure of the sub

trahend is greater than its corresponding 
figure of the minuend. 

Ex. 1. A grocer bought 678 oranges, and sold 385 ol 
them ; how many has he left ? 

678 oranges. 
335 " 

343 " 
Here we are required to find the difference between 678 

and 335. We write the less number under the greater, 
placing units under units and tens under tens. Beginning 
with the units we say 5 units from 8 units leave 3 units, 
and we set the 3 in the units' column below. 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 343. 

Exercise x. 
(1) (2) (3) (4) (5) (6) 
625 456 763 617 767 896 
312 215 512 215 123 432 

(7) (8) (9) (10) (11) (12) 
279 807 796 736 967 875 
136 502 452 432 234 345 

(13) (14) (15) (16) (17) (18) 
8763 9076 3769 5076 4872 7659 
4321 4054 1546 3075 2342 3237 

(19) (20) (21) (22) (23) (24) 
8769 4876 8275 8799 8591 5857 
3257 2142 3251 2542 7230 1234 

(25) (26) (27) (28) (29) (30) 
i~ 82345 57596 72578 27397 67385 
861 22121 21321 41362 22315 2412,f 
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(81) (32) (33) (84) (35) 
57897 67858 87578 96754 81296 
21472 32721 21335 21423 20135 

(36) (37) (38) (39) (40) 
253786 474589 87695 56728 98785 
213123 212324 23542 21306 21842 

(41) (42) (43) (44) (45) 
873967 873972 72587 95837 89976 
212851 182421 51234 51321 32742 

46. 314 from 678. 51. 1235 from 3768. 
47. 425 from 658. 52. 3726 from 4969. 
48. 561 from 789. 53. 2532 from 87 48. 
49. 254 from 576. 54. 4 720 from 87856. 
50. · 487 from 869. 55. 12345 from 68799. 

Exercise xi. 

Practical Pro bl ems. 

1. In a school of 7 4 pupils, 81 are boys, how many girls 
a.re ther/3? 

2. A girl had 75 cents and paid 31 cents for a slate; 
how many cents has she left? 

8. A man bought a horse for 98 dollars, and sold it for 
82 dollars; what did he lose 1 

4. Two parties played a game 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 for225 dollars, and sold 
it for 268 dollars; what was his profit? 

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

8. A man deposited 5237 dollars in the bank ; he after
wards drew out 3125 dollars; how much remained 1 

9. A man dying, left 27894 dollars to_ his son and his 
daughter. The share of the son was 13452 dollars; what 
was the daughter's share 1 
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Case II. 
33. To subtract when a figure in the Sub• 

trahend is greater than its corresponding 
figure in the Minuend. 

E¥. 2. From 522 dollars subtract 285 dollars. 

522 dolJars. 
285 '' 

237 " 
We begin at the right, but as we cannot take 5 units from 

2 units, we borrow 1 ten from the 2 tens, and adding the 1 
ten, =10 units, to the 2 units, we have 12 units. Then 5 
units from 12 units leave 7 units, which we write under 
the units' column. Now, as we borrowed 1 ten from the~ 
tens, we left only 1 ten. As we cannot take 8 tens from 1 
ten, we borrow 1 hundred from the 5 hundreds, and con .. 
sidering the 1 hundred borrowed as 10 tens we add it to the 
1 ten, making it 11 tens ; then 8 tens from 11 tens leave 3 
tens, which we vrite in the tens' column. Now, as we 
borrowed 1 hundred from 5 hundreds, we left only 4 hun. 
dreds : hence we say, 2 hundreds from 4 hundreds 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 numbers 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 15-12=3, as before. 

In Ex. 2, if we add 10 units to 2 units we have 12 units. 
Then 5 units from 12 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 units= 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, thereby 
making 12 tens; then 9 tens from 12 tens leave 3 tens 
which we write in the tens' place, Since we added 10 
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tens to the minuend, we must add an equal number to the 
subtrahend, in order that the difference may remain the 
same. But 10 tens=l hundred. Adding 1 hundred to 
2 hundreds we get 8 hundreds ; and taking 3 hundreds 
from 5 hundreds we get 2 hundreds, which we write in the 
hundreds' place. This is the method 1isually employed. 

34. PR00F.-Add the remainder to the 
subtrahend; the sum will equal the minuend 
if the work is correct. 

Exercise xii. 

(1) (2) (3) (4) (5) (6) 
573 748 835 968 839 538 
248 375 573 675 584 394 

(7) (8) (9) (10) (11) (12) 
659 839 547 658 735 848 
475 583 284 372 373 539 

(13) (14) (15) (16) (17) (18) 
524 752 845 307 456 450 
356 387 579 138 387 382 

(19) (20) (21) (22) (23) (24) 
854 943 607 500 704 40a 
396 765 309 325 507 28!) 

(25) (26) (27) (28) (29) (30) 
726 857 735 792 807 650 
387 389 558 295 328 357 

(31) (32) (33) (34) (35) (36) 
8876 6385 6735 4076 4070 4135 

2379 3527 2547 3128 2137 1216 

(37) (38) (39~ (40) (41) (42) 
8672 5283 817 2534 6735 '"/219 

3728 2426 2836 1235 5376 1972 
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(48) (44) (45) (46) (47) (~ 
8522 7185 6347 8135 7345 43 2 
6243 1872 2563 2453 2876 2583 

(49) (50) (51) (52) (53) (54) 
35672 43763 87253 73875 63527 53413 
23828 24235 34365 ,8376 14238 28401 

Exercise xiii. 
Practical Problems. 

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

2. A roll of carpet contained 156 yards, but 79 yard1 
were sold from it; how much remained 1 

3. A house cost 5440 dollars, and was sold for 6000 
dollars ; how much was the gain 1 

4. A man died in 1878 at the age of 75 years; when 
was he born 1 

5. A town which ten years ago had a popn.latfon of 3745, 
has now a population of 6996 ; what is the gain 1 

6. I went to a store and bought a knife for 56 cents, and 
gave the storekeeper a four dollar bill [ 400 cents] to pay 
for it; how much change did he give me back 1 · 

7. Two little girls picked 74 quarts of blackberries one 
summer ; i£ one picked 37 quarts, how many quarts did 
the other pick 1 

8. Mr. Robinson's horse and carriage cost four hundred· 
dollars; what did the horse cost, if the carriage cost two 
hundred and twenty-five dollars 1 

9. Suppose a man's income is 2453 dollars a year, and 
his expenses are 1947 dollars, how much can he save in 
a year 1 

10. Smith bought of Brown 875 acres of land for 23400 
dollars. For 500 acres of the tract he paid 11379 dollars ; 
how many acres were in the remainder of the tract I Aad 
for what sum was it purchased 1 

Addition and Subtraction. 
Exercise xiv. 

Find the result of 
1. 768+276-369+284-782. 
2. 869 + 784 + 468-266-368-248. 
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8. 1764- 839 + 786 + 724- 868-256. 
4. 136-769-284+968+268+372. 
5. 269-1846+368-274+2976+769. 
6. 769+785+868-784-869-249. 
7. 1869-2846 + 862- 489 + 3007 + 249. 
8. 2845+8624-78695+784+98768. 
9. 7369-245-12456+85769-2572. 

10. 8004 + 2006-5008-3604 + 7200. 

Exercise xv. 
Practical Pro bl ems. 

1. A man owing 1369 dollars, paid at one time 264 do} .. 
lars, and at another 7 48 dollars ; how much does he still 
owe? 

2. A man bought a farm for 6780 dollars ; he spent 187 5 
dollars for improvements and 977 dollars for stock. He 
then sold the whole for 9000 dollars; did he gain or lose, 
and how much? 

3. The sum of four numbers is 936287 ; the first is 
23789, the second is 11892 less than the first, the third i~ 
85416 more than the second ; what is the fourth ? 

4. What number increased by the difference between 
1458 and 2362 will make the sum of 3641, 789 and 70081 

5. A collector receivedl200dollarsfrom four men; from 
the first he got 852 dollars ; from the second 67 dollars 
more, and from the third 94 dollars less than this ; how 
much did he receive from the fourth 1 

6. At an election, in which there were two candidates, 
the whole number of votes was 3694; the defeated candi
date received 1369 votes; what was the majority 1 

7. A boy shot an arrow up the road 173 feet, and an
other down the road 284feet; his little brother brought 
theni to him ; how far did he walk to get them 7 

8. John and James play marbles, John has 24 at the 
beginning and James 36. The first game John wins 4, 
the next he wins 6, the next he loses 5, tho next he lose~ 
8, the next he wins 2 ; how many marbles has each now 1 

9. Find the final remainder in subtracting 54368 as 
many times as possible from 476209. 

10. From the difference between 576-and 7852, take 
the difference between 19101 and 18453. -

11. The sum of two numbers is 8764; the difference of 
the same two numbers is 1658 ; what are the numbers Y 
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Section IV.-Mu.Itiplication. 
1. There are 5 oranges in each of three dishes; how 

many are there altogethed 5 and 5 and 5 are how 
many1 Three 5's or three times 5 are how many 7 

2. If there are 3 berries in one cluster, how many 
berries are there in 5 clusters 1 3 + 3 + 3 + 3 + 3 is 
how many1 

3. There are 3 feet in one yarci, .how many feet are 
there in 2 yards 1 In 4 yards 1 In 6 yards 7 

4. There are 6 working days in 1 week, how many 
working days are there in 2 weeks 1 In 5 weeks 7 
6 + 6 + 6 + 6 + 6 is how many? 

5. What will 3 hats cost at 2 dollars Pach 7 
Since 1 hat costs 2 dollars, 3 hats will cost 2+2+2 

dollars 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 
go in 4 hours 1 

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

8. What will 4 buns cost at 2 cents each 7 
9. If little James takes 2 steps in a yard, how many 

sieps will he take in going 5 yards 1 
10. John .bought 4 tops at 3 cents a piece, how 

much money did he spend 1 
35. vVhen any number is to be added to itself a 

given number of times the work may be shortened by 
a process called Multiplication. 

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

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

38. The number dent)iing how many ti;mes the 
l\Iultiplicandis to be repeated is called the Multiplier. 

39. The Sign of Multiplication is formed by two 
short lines crossing each other slantingly; 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 eithe1 an abstract or 

a concrete number. The multiplier must 

always be regarded as an abstract number. 

2. The Product is always of the same kind as 

the Multiplicand. Thus 3 x 3 cents are 9 
cents ; 2 x 5 boys are 10 boys. 

MTJLTIPLIOATION TABLE. 

Twice Three Four Five Six Seven 
times times times times times 

1 ,is 2 1 is 3 1 is 4 1 is 5 1 is 6 1 is 7 
2 4 2 6 2 8 2 .. 10 2 12 2 14 
3 6 3 9 3 12 3 15 3 18 3 22. 
4 8 4 12 4 16 4 20 4 24 4 .. 28 
5 10 5 15 5 20 5 25 5 30 5 35 
6 12 6 18 6 24 6 30 6 36 6 .. 42 
7 14 7 21 7 28 7 .. &5 7 .. 42 7 .. 49 
8 16 8 24 8 32 8 .. 40 8 .. 48 8 .. 56 
9 18 9 27 9 36 9 •• 45 9 .. 54 9 63 

10 20 10 .. 30 10 40 10 .. 50 10 .. 60 10 .. 70 
11 22 11 .. 33 11 44 11 .. 55 11 .. 66 11 .. 77 
12 24 12 .. 36 12 48 12 .. 60 12 .. 72 12 .. 84 

Eight Nine Ten Eleven Twelve 
times times times times times 

1 is 8 1 i~ 9 1 is 10 1 is 11 1 is 12 
2 16 2 18 2 20 2 .. 22 2 .. 24 
B 24 3 27 3 30 3 .. 33 3 .. 36 
4 32 4 36 4 40 4 .. 44 4 48 
5 40 5 45 5 50 5 .. 55 5 60 
6 48 6 54 6 60 6 .. 66 6 .. 72 

7 56 7 63 7 70 7 77 7 84 

8 64 8 72 8 80 8 88 8 96 

9 72 9 81 9 90 9 99 9 108 

10 80 10 90 10 100 10 110 10 120 

11 88 11 99 11 110 11 121 11 132 

12 96 12 108 12 120 12 132 12 •. 144 

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

2. Multiply by 4 from 3 to 9; by 5 from 12 to 4. 

S. Multiply by 6 from 3 to 10; by 7 from 12 to 5. 

4. Multiply by 8 from 12 to 2; by 9 from 1 to 11. 
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5. What will 5 hats coat 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 sheep cost 

a.t the same rate ? 
8. Row much will 12 tons of coal cost at 6 dollars a 

ton? 
9. A man can earn 4 dollaffl a. day; how much can he 

earn in 9 days? 
10. At the rate of 8 marbles for a 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 an 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, 
how many days will the same provisions last one man? 

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

41. Multiplication maybe divided into two cases: 
1. When the Multiplier does not exceed twelve. 
2. When the Multiplier exceeds twelve. 

Case I. 
42. When the Multiplier does not exceed 

twelve. 
Ex. 1.-How many are 4 times 87 boys 7 

1st Operation. 2nd Operation. 
87 boys. 87 boys. 
87 " 4 
87 " 
87 " 348 boys. 

Sum 348 boys. 
In the first operation we find the result by Addition. 
In the second operatilon, which is much shorter, WE} 
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write down 87 once, and we put 4, the number of times it is to be taken, under the units' figure of the Multiplicand. 
We 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 tens are 82 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. 

Multiply 
By 

Exercise xvi. 
(1) (2) 

7432 8432 
2 2 

{3) 
72312 

3 

(4) 
92123 

4 

Cl>} (6) {7) (8) (9) 
69 boys. 47 centa. 137 cows. 186 apples. 234 girls.· 
6 6 7 8 9 

Multiply 
10. 315 by 6. 25. 6742 by 8. 
11. 480 by 7. 26. 6040 by 9. 
12. 614 by 5. 27. 61783 by 7. 
13. 7842 by 3. 28. 60784 by 6. 
14. 6843 by 7. 29. 85643 by 5. 
15. 87 42 by 5. 30. 170504 by 6. 
16. 9764 by 8. 31. 683471 by 5. 
17. 8973 by 6. 32. 863478 by 7. 
18. 14068 by 5. 83. 785473 by 8. 
19. 18007 by 4. 34. 246353 by 9. 
20. 82709 by 8. 35. 786549 by 10. 
21. 21876 by 7. 86. 832957 by 11. 
22. 70095 by 9. 87. 987356 by 11. 
23. 58799 by 6. 88. 757638 by 12. 
24. 71873 by 9. 89. 895324 by 12.. 

Exercise xvii. 
Practical Pro bl ems. 

1. What will 4070 lemons cost at 4 cents each? 
2. What will 37086 oranges cost at 5 cents each ? 
3. A man paid 387 dollars for a. house ; how much 

should he give for 7 such houses ? 
4. What will 8043 paJ.r of boots cost at 5 dollars a 

pair? 
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5. There are 56 sheep in one :flock ; how many sheep 
are there in 6 such flocks? What is the value of each 
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 poun<l.? 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; 
32 hundred weight of iron at 7 dollars a hundred weight; 
what did each of the articles come to? What did both 
come to ? He paicl away 1389 dollars; how much money 
has he left ? . 

8. I have a book with 220pages; there are 6 paragraphs 
4>n each page; there are 9 lines in each paragraph ; there 
are 8 words in each line ; there are, on an a,verage, 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 po::nds 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 i What did both 
come to? How much did one cost 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 one 
cost more than the other ? 

43. To multiplybythe factors of a number. 
44. The Factors of a number are those numbers 

which multiplied together will produce it. Thus, 3 
and 5 are the factors of 15. 

Ex. 2.-:'.\Iultiply 7 42 by 36. 
36 = 6 x 6, or 9 x 4, or B x 3, 

742 742 742 742 
36 6 9 12 

4452 
2226 

4452 
6 

6678 
4 

8904 
3 

26712 26712 26712 26712 
It ~s ~hus s_een that the Multiplicaucl multiplied by the 

Mult1pl1cr, g1ve3 the same prodnct as when multiplied by 
any set of fa,ctors into which the muUiplier can be scpcirated. 
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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. 11. 7649 by 24. 
6. 4729 by 72. 12. 9365 by 144. 

13. In one mile there are 1760 yards, how many yards 
are there in 56 miles 1 

14. If sound travels 1142 feet in one second, how far will 
it move in one minute or 60 seconds 1 

16. What will 72 bushels of wheat cost at 116 cents for 
one bushel 1 

16. If 27 men can do a piece of work in 17 days, how 
long will it take one man to do the same work 1 

17. What is the cost of 24 horses at the rate of 125 dollax-s 
each 1 

18. If a yoke of oxen costs 136 dollars, what will 63 yoka 
cost 1 

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; ~ow many minutes 
are there in 2~ days 1 

Case II. 
45. When the Multiplier exceeds Twelve .. 
Ex. 3. Multiply 479 ty fj 

479 
57 

1st partial product 3353= 7 tfrn.3:.; t.he Multiplica.nd. 
2nd " " 2395 = 50 " " " 

Entire " 27 303 = 57 " " " 
Since 57 is composed of 7 units and 5 tens or 60, 57 

times the number must be equal to 'd iimes the number, 
plus 60 times the number. 7 ~imes 4179 is 3353, th~ first 
partial product. We get 50 times 479 by first find1?g 6 
times 479 and then multiplying this result by 10. 6 times 
479 is 2395 and 10 times 2395 is 23950, the second partial, 
uroduct. We write this under the first product so tha: 
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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 O and write the 
second partial product as above. 

46. PR00.F.-MultiplytheMultiplierbythe 
Multiplicand. If the product is the same as 
before, the work is likely to be correct. 

Exercise xix. 

Multiply 
1. 744 by 635. 21. 6484 by 6872. 
2. 895 by 336. 22. 7856 by 3375. 
3. 972 by 243. 23. 67 48 by 633'. 
4. 825 by 682, 24. 4878 by 34v7. 
5. 973 by 745. 25. 8547 by 7733. 
6. 8462 by 781. 26. 85474 by 2547, 
7. 9643 by 683. 27. 46887 by 8489. 
8. 8532 by 763. 28. 56184 by 5474. 
9. 8984 by 133. 29. 56664 by 4871. 

10. 4659 by 886. 80. 25473 by 4487. 
11. 28352 by 345. 31. 73519 by 4735. 
12. 41678 by 287. 32. 81897 by 3456. 
13. 34073 by 435. 33. 21346 by 31452. 
14. 40735 by 628. 34. 47309 by 45233. 
15. 29304 by 789. 35. 25737 by 63252. 
16. 90705 by 897. 36. 43629 by 28518. 
17. 43445 by 678. 37. 10786 by 31672. 
18. 37436 by 835. 38. 47396 by 73462. 
19. 88888 by 789. 39. 76448 by 54173. 
20. 23567 by 597. 40. 28354 by 81867. 

47. To multiplywhen the Multiplicand the 
Multiplier, or both, contain ciphers. ' 

Ex. 4. Multiply 24 79 by 4006. 
2479 
4006 

14874 
9916 
9980874 

4006 times 2479 equals · 4000 times 
2479 plus 6 times 2479. 6 times 2479 
is 14874; 4000 times 2479 is 9916000. 
These partial products arewritten one 
under the other as before, the 0'11 
be~ omitted. 
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~ultiply 
Exercise xx. 

:1. 415 by 3f11. 6. 1684.by4008. 
2. 7004 by 902. 7. 2002 by 4103. 

, 3. 2769 by 708. 8. 3678 by 7068. 
· 4. 1364 by 5004. 9. 9999 by 8008. 
6. 9006 by 7036. 10. 367 4 by 200901. 

Ex . .5. Multi[>ly ;614000 by 700. 
llliis 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. 
:2. Of 84 7 x 700. 
:3. Of 9642 x 6300. 
-4. Of 1875 x 6340 
·5. Of 27 x 9000. 
u. Of 6000 x 43. 

7. Of 18000 x 623, 
8. Of 6400 x 640. 
9. Of 650 x 650. 

10. Of 83600 x 71500. 
11. Of 9230 X 7000. 
12. Of 8000 x 61000.., 

Exercise ~ii. 
Practical Problems. 

1. In 1 ream of paper there are 480 sl;teebs; how-m.any 
sheets are there in 947 reams 1 ' 

2. If a cotton mill m.anufactur<;is 637 yards of cloth ~ 
one day, how many yards will it make in 307 days 1 

3. At 125 dollars, each what w:i)l 4~ horses cost? 
4.. A :rinerchant bought 29 pieces of cloth; in each piece 

•nielie w,e:i;e 57 yards ; how many yards were there in the: 
whole 1 

5. ];f 19,008 pou:r;1.ds of hay are required fc;>r 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 309 miltls 
of plank road, at 3975 dollars a mile? 

7. How many apples will an orchard containing 208 
trees produce, if the avera$e yi.eJd, l~ l269 a:epl~ fo~ 
each ttee? 
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8. In 3 editions of 750 books each, how many pa~s 
are there, if each book contains 407 pages 7 

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. Atthisratehowmanyyards 
can be woven in 159 days 1 

11. A lot cost 420 dollars; ht>w much will 105 lots 
cost at the same rate? 

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

13. How much will it cost to build 307 miles of rail
road at 4060 dollars a mile? 

14. A contractor built 604 miles of railroad at 6500 
dollars 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 requixed 
for 365 days? 

16. If one acre of land costs 9620 dollars, how much 
will 736 acres cost ? 

17. If it costs 98650 dollars to builcl one mile of rail
road, 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 1 

20. If a railway train goes 18 miles an hour, how far 
will it go in 17 days of 24 hours each 1 

Exercise xxiii. 

Practical Problem.a involving the Previous 
Rules. 

1. B 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. One army contains 4575 men, and another 36 times 
as many, lacking 1936 men; how many men are there 
in the second army '? 

3. Mr. Peters has 2461 gallons of coal oil, Mr. Martin 
has 1146 gallons, and Mr. Benson has 147 times as much 
as both; how much has Mr. Benson'? 

4. A farmer sold 129_oows at 37 dollars each, and re-
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,~eived in payment 2000 dollars; how·much yet remains 
due? 

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 146 dollars a head, 
and 96 cows at 28 dollars a head ; which cost the most, 
ancl how much? 

8. A's book contains 248 pages, with 2850 .letters on a 
page, and B's contains 325 pages, with 3465 letters 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 much will he receive for them, at 125 
cents a bushel? 

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

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

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

13. A farmer sold 129 cows at 29 dollars each, and 
received in payment 2300 dollars; liow 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 
t,he cost of the house? What was the cost of the farm ? 
· 15. A man bought 56 acres of land at 45 dollars an 
acre, and 78 acres at 62 dollars an acre, and sold the 
whole at 53 dollars an acre. Did he gain or lose, and 
how much? 

16. A merchant bought 1600 barrels of flour at 7 dol
lars 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. If a house is worth 3250 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 
lacking 2368 dollars; what is the value of the whole? 

18. A has 4278 dollars more than B, and 1225 dollars 
less than C, who has 7864 dollars: and D has as much 
as A and B together. How much has D ? 

0 
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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
other 1640 dollars; bow much must be added to tbeso 
slims that the amount invested by him shall be increased 
three fold? 

20. A man sold bis house for 4500 dollars, and 25G 
acres of land at 75 dollars an acre; he got in payment 
5000 dollars in cash, 239 cattle at 25 dollars each, and 
811 sheep at 5 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 1 

Here we are required to divide 9 9 apples. 
apples into 3 equal parts. If John 3 
gives each brc~er one apple, it will -
require 3 apples, and 6 apples would 6 1st remainder. 
be left. If, now he gives each 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 -
~s plain, that. he can give each of his O 3rd.remainder. 
bi;others, 3 apples, 

In this example we see that 9 contains 3 th-ree times, 
fo:r; :i,f we s11bt:i;act. 3 from 9 three times there is no re
m~in,de:i; ., A nu.mber, therefore, may be divided into 
equ1,1,~ parts by su,btraction. 

aeaceJ we see that Division is simply a short 
method of performing several successive sub
traotions. of the same number. 

We might h~v.e obta~ned th~ result in a shorter way, 
a,s follows : Smee 3 tunes 3 1s 9, we see that 3 is con
ta:i;ned in 9 three times. 

He:o.ce, To find how m.any· times one nnmbcr is contained 
in ai second,, ~e have merely to finil, what mimber multiplied 
b'J!· the, first will pr0dwce· the second. 

2'. H;ow many times 2 horses are 6 horses 1 
3'. How many times 3 cents are 12 cents 1 
4. How many times is 5 contained in 15 1 

Since 3 times 5 is 15, 5 is contained 3 times in 15. 
5. How many times is 6 contained in 30 't 
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6. How many times 6 boys are 30 boys 1 
7. Three dogs have 12 feet; how many feet has 1 

dog1 
8. Row many times 4 feet are 12 feet 7 
9. A bush has 8 roses; how many times 2 roses has

it 1 How many times 4 roses 7 
10. How many times 9 boys are 27 boys 7 
11. A house has 12 doors; how many times 3 doors 

has it 1 
12. How many times 7 horses are 21 horses 7 
13. How many times is 7 contained in 28 7 
14. How many times is 4 contained in 20 1 
15. How many times is 5 contained in 30 7 
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 Divi
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, 7. It shows that the number before it is to be 
divided by the number after it. Thus 8 7 2 = 4 is 
read, 8 divided by 2 is equal to 4. 

55. Division is frequently indicated by a line, 
with the dividend above it and the divisor below it ; 
thus, £ signifies that 9 is to be divided by 3. 

56. Division may b@ divided into two cases : 
1. JVhen the divisor does not exceed twelve. 
~ WMn the divisQr ,xcud,s twelve. 
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DIVISION TABLE. 

1 in 2 in 3 in 4 in 
1 1 time 2 1 time 3 1 time 4 1 time 
2 2 times 4 2 times 6 2 times 8 2 times 
3 3 " 6 3 " 9 3 " 12 3 " 
4 4 " 8 4 " 12 4 ,, 

16 4 
5 5 " 10 5 " 15 5 " 20 5 
6 6 " 12 6 " 18 6 " 24 6 
7 7 " 14 7 " 21 7 " 28 7 " 
8 8 " 16 8 " 24 8 " 32 8 " 
9 9 " 18 9 

,, 27 9 " 36 9 " 
10 10 " 20 10 " 30 10 " 40 10 " 
11 11 " 22 11 " 33 11 " 44 11 " 
12 12 " 24 12 " 36 12 " 48 12 " I 

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

10 2 times 12 2 times 14 2 times 16 2 times 
15 3 " 18 3 " 21 3 " 24 3 " 20 4 " 24 4 " 28 4 " B2 4 " 25 5 " 30 5 " 35 5 " 40 5 " 30 6 " 36 6 ,, 42 6 " 48 6 " 35 7 " 42 7 " 49 7 " 56 7 " 40 8 " 48 8 " 56 8 " 64 8 " 45 9 " 54 9 " 63 9 " 72 9 " 50 10 " 60 10 " 70 10 " 80 10 " 55 11 ,, 66 11 " 77 11 " 88 11 (, 

60 12 " 72 12 " 84 12 ,, 
96 12 " 

9 in 10 in 11 in I 12 in 
9 1 time 10 1 time 11 1 time 12 1 time 

18 2 times 20 2 times 22 2 times. 24 2 times 
27 3 " 30 3 " 33 3 H 36 3 " 36 4 " 40 4 " 44 4 " 48 4 " 45 5 " 50 5 " 55 5 " 60 5 " i 
54 6 (, 60 6 " 66 6 " 72 6 " I 
63 7 " 70 7 " 77 7 " 84 7 ,, ! 
72 8 ,. 80 8 " 88 8 " 96 8 " 81 9 " 90 9 " 99 9 " 108 9 " 90 10 " 100 10 " 110 10 " 120 10 " 99 11 " 110 11 ,, 121 11 " 132 11 " 108 12 " 120 12 " 132 12 " 144 12 " 
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Oral Exercise 
t. 86 ts now many times 4? How many times 121 
2. How many times 7 is 28? Is 421 Is 84? Is 351 
3. How many times 9 in 277 In 45? In 63 7 In 991 
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. 2 is contained 4 
times in 8, because 4 times 2 is 8; hence 4 dol
lars was the price of each sheep. 

5. 1£ a man walks 24 miles in 6 hours, how far will he 
walk in 1 hour 1 

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 ma:µy yards can be bought for 1 dollar 1 

9. If 3 hats cost 9 dollars, how much will 1 hat cost? 
How much will 7 cost? How much will 12 cost 1 
· 10. How many times 5 oranges are 50 oranges 7 Is 

the result a concrete number, or an abstract numbed 
11. If you can buy a lead pencil for 3 cents, how 

many can you buy for 24 cents 1 
12. How many barrels of apples, at 2 dollars a barrel, 

can be bought for 24 dollars? 
13. 1£ a man walks 3 miles an hour, how many hours 

will it take him to walk 18 miles 1 
14. A farmer divides 84 bushels of apples equally 

among 12 men; how many bushels does each receive? 
15. 72 cents are paid for 12 eggs; how much will 1 

cost at the same rate 1 
lG. How long will it take 12 men to perform a pfoce 

of work that 1 man can do in GO 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 a month can be hired 

1 month for 81 dollars? 
19. If 6 barrels of flour cost 54 dollars, how much will 

1 barrel cost 1 
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Case I. 
~7. When the divisor does not exceed 

Twelve. 
Ex. 1. How many times is 7 contained in 952 t 

l>i,ns<n', Dividend. Quotient. 
7) 952 (136 

7 
25 
21 

We write the Divisor at 
the left, and the Quotient 
at the right of the Divi
dend, and begin at the left 

42 to divide. 7 is contained 
42 in 9 hundreds 1 hundred 

times and aremainder. We write the 1 hundred in the 
Quotient, and multiply the Di~sor 7 by t1:1,e 1 hundred. 
This gives us 7 hundreds, which we write under the 
hundreds of the Dividend. We then subtract the 7 hun• 
dreds from the 9 hundreds and the remaihder is 2 hun
dreds, 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 Quotienb 
and multiply the Divisor by the 6. This gives us 42 units, 
which we subtrt!Lct as before, and there is no remainder. 

The working of the preceding example may be short-
11ned 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, 
8 times and 4 over. We place this 4 before 2 and thus 
make 42. 7 is contained in 42, 6 times. ✓ 

When the .pivisor does not exceed 12 the multiplication 
and subtraction are performed mentally, the quotient 
ooly being written down, tho work being thus greatly 
shortened. This is called Short Division. 

When all the different steps of the solution are writ• 
t.eu, the process is ca.lled Long Divisiou. 
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Exercise xxiv. 
(1) (2) (8) (4) (5) 

2)36( 2)58( 2)54( 2)92( 2)96( 
(6) (7) (8) (9) (10) 

3)576( 8}465( 8)723( 8)873( 8)975{ 
(11) (12) (13) (14) (15) 

4)852( 4)764( 4)932( 4)576( 4)748( 
(16) (17) (18) (19) (20) 

5)735( 5)850( 5)975( 5)745( 5)835( 
(21) (22) (23) (24) (25) 

6)732( 6)846( 6)924( 6)972( 6)834( 
(26) (27) (28) (29) (30) 

7)784-J. 7)798( 7)833( 7)966( 7)959( 
(31) (32) (33) (34) (q5) 

8)896( 8)936( 8)944( 8)976( 8)992( 
(36) (37) (38) (39) (40) 

9)468( 9)576( 9)864( 9)738( 9)666( 

Exercise xxv. 

(1) 
2)456 

(2) 
2)736 

(3) 
2)548 

(4) 
2)iW4 

(5) 
2)538 

(6) (7) (8) (9) (10) 
3)735 3)816 3)522 3)414 3)738 
-- --

(11) (12) (13) (14) (15) 
3)669 3)513 3)546 3)765 3)825 

(16) (17) (18) (19) (20) 
4)512 4)624 4)732 4)576 4)824 

(21) (22) (23) (24) (25) 
4)736 4)816 4)972 4)608 4)436 

-
(26) (27) (28) (29) (30) 

5)615 5)735 5)645 5)785 5)840 

The pupil is exbicted to work Exercise 1:xiv., first ~ Long Division, 
and nest bf Short ivision. 
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(31) (32) (33) (34) (35) 
6)815 6)936 6)780 5)765 5)880 
-- -- -- --
{36) (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 7)4732 7)8456 7)9359 7)9870 

(51) (52) (53) (54) (55) 
j)7256 8)3656 8)7576 8)29352 8)111032 

~ 

(56) (57) (58) (59) (60) 
9)8892 9)3978 9)2565 9)63283 9)67356 

Exercise xx.vi. 

Practical Problems. 
1. At 6 cents each, how many oranges can be bought fof 

354 cente '? 
2. At 2 dollars a day, how many days' work ean I hire 

for 346 dollars '? 
3. How many pounds of rice at 4 cents a pound can I 

buy for 3672 cents '? 
4. In three feet there is 1 yard ; how many yards are 

there in 693 feet '? 
6. If 8 men can dig 768 rods of ditch in 3 weeks, how 

many rods can 1 man dig in the same time '? 
6. If 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 bushels 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. If 6 bins of equal size are exactly filled by 36312 

bushels of grain, how much does each bin hold '? 
10. If 7 men can cut 66 cords of wood in 4 days, how 

much can 1 man cut in the same time 1 



DIVISION, 

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 thousands, 

1 ten thousands times and no remainder. We put down 
this 1 in the ten thousands' place. 7 is not contained in 
0 thou'3ands. We put a O in the thousands' place. 7 is 
not contained in 2 hundreds. We again write a O in the 
hundreds' place. 7 is contained in 26 tens, 3 tens times 
and 5 over. We write the 3 in the tens' placeo 7 is con
tained 8 times in 68 units and 2 over. We write 8 in the 
units' place and indicate the division of the 2 thus, -J; this 
is annexed to 10038, thus, 10038J. 

58. PR0O.F.-Multiply the Quotient by the 
Divisor, and to the product add the Remain
der, if any, and if the result is.the same as the 
Dividend the work is likely to be correct. 

Exercise xxvii. 
Divide 

1. 6532 by 3. 14. 56464237 by 9. 
2. 11236 by 9. 
3. 57636 by 6. 
4. 11485 by 7. 
5. 98537 by 8. 
6. 345246 by 5. 
7. 1680245 by 4. 
8. 3432026 by 6. 
9. 6216563 by 8. 

10. 7295849 by 10. 
11. 16779120 by 12. 
12. 37000305 by 5. 
13. 5767692 by 7. 

15. 46626289 by 11. 
16. 3523360 by 6. 
17. 160590736 by 8. 
18. 370370480 by 10. 
19. 101650247 by 12. 
20. 51088982 by 7. 
21. 67320837 by 9. 
22. 30040526 by 11. 
23. 106131923 by 12, 
24. 7 40048200 by 8. 
25. 45603875 by 10. 
26. 336384072 by i. 

Exercise xxviii. 

Practical Problems. 
1. When flour is worth 8 dollars a barrel, how many 

bal.•tels could be bought for 3456 dollars 1 
fj, n. 7 casks of sugar weigh 8792 pounds, what is the 

.a,verage weight of each cask 1 
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3. A father dying left an estate of 37356 dollars to 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? 

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 goes 5 and the other 7 rods in a minute 1 

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 13i Quotient. 
13 whole apples, and that 5 

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 
jive equal parts one of the parts is called one
fifth and is written¼• Each boy will, therefore, 
receive 13¼ apples. 

8. If 4 sacks of coffee weigh 523 pounds, what is the 
weight of each? 

9. If 626 dollars are divided equally among 5 men. 
what will be the share of each? 

10. In one week there are 7 days; how many weeks 
are there in 365 days ? 

11. John, James, and William have altogether 756 
marbles, which they wish to divide equally; what will 
be the share of each ? 

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

13. If 9 car-loads of freight weigh 141712 pounds, 
what is the weight in each car-load ? 

14. If 8 waggons carry 4384 bricks, how many bricks 
nan be carried in one waggon? 

Case II. 

59. When the Divisor is greater tha.11 
Twelve. 
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Ex. 3. Divide 4839 by 17. 
Divisor. 

17) 
.Dividend. 

-1839 
34 

143 
136 

79 
68 

Quotient. 
(284 * 1- 17 

2- 34 
3- 51 
4- 68 
5- 85 
6-102 
7-119 
8-136 

11 Remainder. 9-153 

43 

Since 17 is not contained in 4 thousands any thousand 
times, we unite the 4 thousands to the 8 hundreds, making 
48 hundreds; 17 is contained in 48 hundreds 2 hundred 
times. We set down 2 as the first figure in the quotiant, 
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 tens times. We set down 8 as the next figure 
of the quotient, then multiply 17 by 8, and subtract the 
prodnct 136 from 143. The remainder is 7; to this remain
der annex the next figure of the dividend, and continue as 
before. 

Ex. 4. Divide 74198 by 37. 
37; 74198 (2005 

74 
198 

185 
13 

In this example we find there is no remainder on sub
tracting 7 4 from 7 4, and on bringing down 1, the third 
figure of the dividend, 37 is not contained in it; we there
fore write Oas 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 Oas the third 
figure of the quotient. When we bring down 8, the last 
figure of the dividend, 37 is contained in 198, 5 times, 
and we go on as before. 

Note.-For every figure of the dividend brought down, 
one figure must be written, in the quotient. 

*Let the pupil, before commencing the operation of d~viding, con~truct 
a table by multiplying the divisor by each number succes~1vely ~P to 9 m the 
manner indicated in the example, 1be proper ciuot1ent wiU t!ien be 
floPF"'TQJlt on inepectioo, 



44 ELEMENTARY ARITHMETIC. 

The proof is the same as in Short Divisfor"' 
2005 Quotient. 

37 Divisor. 

14035 
6015 

74185 Product. 
13 Remainder. 

74198 Dividend. 

Exercise xxix. 
Divide 

1. 764 by 31. 16. 2802690 by 990. 
2. 367 by 41. 17. 8991207 by 1449. 
3. 987 by 53. 18. 9672160 by 1560. 
4. 4567 by 61. 19. 6192138 by 1653. 
5. 2936 by 74. 20. 3515772 by 1736. 
6. 38271 by 65. 21. 9876480 by 1976. 
7. 29781 by 56. 22. 241u7460 by 2492. 
8. 71847 by 76. 23. 82315050 by 1905. 
9. 67654 by 122. 24. 13896225 by 2975. 

10. 39298 by 801. 25. 16084440 by 5058. 
11. 80157 by 346. 26. 23103465 by 6391. 
12. 466281 by 936. 27. 18356508 by 16074. 
13. 159750 by 425. 28. 572105376 by 78617. 
14. 539902 by 239. 29. 344943192 by 134376 
15. 999999 by 198. 30. 1806147420 by 35805, 

Exercise .xx.x. 
Practical Problems. 

:!, There are 24 hours in a day; how many days are 
there in 1032 hours ? 

2. If a man walks 25 miles in a day, how long will it 
take him to walk 950 miles ? 

3. Sound moves 37060 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 1 

5. In 1 year there are 52 weeks; how many years are 
there in 6708 weeks ? 

6. If 75 shares of bank stock sell for 9225 dollars, 
what is the ;price per share? 
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7. A mah bought a farm of 524 acres for 24104 dollars; 
what was the average price per acre 1 

8. How many bales could be made out of 281765 pounds 
of cotton, allowing 517 pounds to the bale 1 

9. If a steamship sails 5836 miles in 17 days, what would 
be the average daily distance 1 

10. A flour barrel holds 196 pounds of flour; how many 
barrels will it take to hold 406700 pounds 1 

ABBREVIATED PROCESSES IN LONG DIVISION, 

Case I. 
60. To divide by a composite number. 
61. A Composite Number is one which may be 

produced by multiplying together two or more numbers, 
neither of which is 1. Since 16 = 8 x 2, 16 is a com• 
posite number. 

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

6)1252 and 5 units over= 5 

208 " 4 sevens over=28. 

Remainder= 33. 
Since the factors of 42 are 7 and 6, we divide by these 

factors in succession. First, dividing by seven we obtain 
1252 for quotient and 5 for remainder. This is 5 units. 
We then divide the quotient by six and obtain 208 for quo
tient and 4 for remainder. This is 4 groups of 7 units each 
or 28 units. The remainder is, therefore, 28 units+ 5 units 
=33 units. 

Hence, The true remainder is found by 
multiplying the last remainder by the first 
divisor and adding to the product the first 
remainder. 

Exercise xxxi. 
Divide 

1. 46827 by 27. 
2. 87 468 by 64. 
3. 97648 by 63. 
4. 13853 by 45. 
5. 8642396 by 35. 
6. 7308216 by 49. 

7. 8742 by 25. 
8. 66842 by 96. 
9. 87648 by 81. 

10. 419421 bv 99. 
11. ~40 bY 132. 
12. UUtia46 bY 144. 
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Case II. 

62. To Divfde when there are ciphers at 
the 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 obtain 
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 
number of figures from the right of the dividend ; we then 
divide the remaining figures of the dividend by the remaining 
figures of the divisor and prefix the remainder to the figures 
cut off, and the result will be the true remainder. 

Exercise xxxii. 
Divide 

1. 725 by 30. 
2. 7642 by 60. 
3. 8642 by 700. 
4. 97861 by 300. 
5. 72369 by 90. 
6. 94678 by 80. 

7. 3786 by 1700. 
8. 21500 by 3600. 
9. 378751 by 12300. 

10. 984 721 by 6400. 
11. 1684273 by 2500. 
12. 9486279 by 15000. 

Exercise xxxin. 
Practical Pro bl ems. 

1. In a yard there are 36 inches ; how many yards are 
hhere in 3888 inches 7 

2. There are 60 minutes in an hour ; how many hours 
are there in 3900 1minutes 7 

3. There are 16 ounces in a pound ; how many pounds 
are there in 1968 ounces 7 

4. How many pounds of beef at 18 cents a pound can 
be bought for 540 cents 7 

5. There are 64 pints in a bushel ; how many bushels 
are there in 2688 pints 7 
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6. A farmer sold 24 horses for 5'646 dollars· how much 

did he receive apiece for them 1 ' 
7. There are. 25 pounds in a quarter ; how many quar

ters are there m 34450 pounds 1 
8. How many bushels of oats, at 56 cents a bushel, can 

be bought for 13272 cents 1 
9. If 48 acres of land produce 2064 bushels of corn, how 

much will be produced from one acre 1 
10. If a man travels 2052 miles in 54 days, what is the 

average rate of travel per day 1 
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 Quotient 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 number divided by 75 will give a quotient of: 

117 and remainder of 39 1 
2. What number must be taken from 9765 so that it, 

may be exactly divisible by 1321 . . . 
1 

3 Of what number is 483 both divisor and quotient 1 
4: What number larger than 216 will divide 75168· 

without a remainder 1 . 
5. What number must be added to 38472 so that it 

mav be exactlv divisih1A br ~"0 2 

~. 'tne answer to aqu;stion inlVJ.ul~li.00,~~ 1s~ 
1 ~

0 4336: 
and the multiplicand is 5163 ; what IS ~h~ m~ltipher\ . 

7. If the quotient is 50~0 when. t~e divisor IS 2001 and 
the remainder 100, what IS the dividend 1 f t· t 

8. What number divided by 528 will give 36 or quo ien 
ILlld leave 44 as a remainder 1 
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9. If tha dividend is 784622 and the quotient is 4044, 
what is the divisor and the remainder? 

10. If the quotient is 194, the divisor 4044, and the 
remainder 87, what is the dividend i 

Exercise xxxv. 
Practical Problems Involving the Previous 

Rules. 
Ex. 1. A carpenter can earn 45 dollars a month; 

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 whaf; 
time can he save enough to make the purchase 1 

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=88 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 ? 

2. A merchant sold a piece of cloth containing45 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 and 93 sheep, worth 1521 
dollars ; if the sheep are worth 5 dollars each, how much 
is each cow worth ? 

6. If 29 men earn 7946 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 1 

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

8. If a mechanic 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 36 acres, worth 12 dollars an aiere 1 
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9. A clerk's salary is 1200 dollars a year; he pays 5 
1 liars 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 1 

10 Mr. Jones bought a farm of 100 acres at 75 dollars 
an acre, 2200 dollars to be paid down, and the remainder 
in five equal yearly instalments; what must he pay each 
year1 

11. A man has 13 piles of wood, each containing 25 
cords, and each cord 128 cubic feet ; how many cubic feet 
of wood has he 1 

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

13. A merchant balancing his accounts found that he 
had on hand merchandise worth 4 7 5 dollars, and cash 
amounting to 2570 dollars ; he had lost by bad debts 250 
dollars, and owed 525 dollars ; if his original capital was 
2000 dollars what had he gained ? 

14. A cistern containing 13500 gallons is filled by two 
pipes, one discharging 250 gallons an hour, and the other 
30:) gallons, 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 1 

Ex. 2. If 3 pounds of coffee cost 30 cents, what 
will 8 pounds cost 1 
The cost of 3 pounds of coffee= 30 cents; 

" I pound " = 9-j = IO cents ; 
" 8 pounds " = 8 x IO cents= 80 cents. 

15. What will 15 slates cost, if 5 slates cost 80 cents 1 
16. I£ 4 trees cost 72 cents, what will 3 trees cost 1 
17. I£ 6 barrels of flour cost 48 dollars, what will 7 

barrels cost 1 
18. What will be the cost of 16 cords of wood, if 4 cords 

cost 24 dollars 1 
19. If 15 yards of cloth cost 75 dollars, what will 20 

yards cost? 
20. If 7 pounds of beef cost 56 cents, what will 5 pounds 

cost 1 
21. If 12 men can earn 36 dollars in a day, how much 

can 4 men earn in the same time 1 
22. If 28 acres of land cost 4480 d.oH?,fij1 how much 

will 43 acres CQst a.t the same rate 1 
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23. In 52 years there are 18980 days ; how many days 
are there in 65 years 1 

24. Twenty-five barrels of flour weigh 4900 poundn ; 
what is the weight of 36 barrels 1 

25. If you can buy 765 yards of cloth for 51 dollars, 
how many yards can you get for 376 dollars 1 

26. If 38 acres of land cost 11172 dollars, how many 
acres can be bought for 107310 dollars 1 

27. If 13 houses cost 16250 dollars, what will 25 houses 
cost 1 

28. If 17 horses cost 1802 dollars, how much will 9 
horses cost 1 

29. Fifteen men 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 days, 
in how many days can 28 men do it 1 

Time for 7 men to do the work=36 days ; 
" 1 man " " = 7 x 36 days ; 

28 men " ='l..;/.§ =9 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 1 
32. If 16 men can build a house in 20 days, how long 

·would it take 10 men to build it 1 
33. If 19 men can finish a work in 437 days, how long 

will it take 23 men to do the same work 1 
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 being taken sick, how long will it take the rest 
to build the house 1 

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

37. How long will it take 40 men to build 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 take to do a.niece of work 
which requires 17 men 133 days to do 1 

Ex. 4. If 30 1Uen build a wall in 18 days, how 
many men will be reciuired to Q.O it ip. 1~ dayis 7 
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Men required to build the wall in 18 days= 30 men ; 
" " '' " 1 day = 18 x 30 men ; 
" '' '' '' 12days= 1

\\
30 =45rnen. 

40. If 4 men can dig a garden in 7 days, how many men 
would be required to dig it in 1 day 1 

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 1 

42. If 7 men can reap a field of wheat in 18 days, how 
tnany men would be required to do the same work in 6 
days? 

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 1 

44. If 20 men can perform a piece of work in 15 days, how 
many men will it take to do it in 12 days 1 

45. How many men in 26 days can perform the same 
amount of work that 39 men can do in 76 days 1 

46. A drain is dug by 49 men in 96 days; how many men 
would have been required to dig it in 84 days 1 

47. If 8 workmen can build a wall in 27 days, how many 
workmen would be required to build it in 3 days 1 

48. If 100 workmen can perform a piece of work ih 12 
days, how many men are sufficient to perform the work in 
8 days 1 

49. A gentleman met a number of beggars, aruh·elieved 
9 of them by giving 25 cents to each one; how many 
would he have relieved for the same sum had he given 
t.hem only 15 cents apiece 1 

EXAMINATION PAPERS. 

I. 
1. Define the following terms : Unit, Number, Nota.., -

tion, and Numeration. 
2. Add together four millions twenty theusand, and 

seventy-nine, twelve millions two thousand, and seven, 
and one million and five thousand, and subtract .16538107 
from the sum. 

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

4. Add t~gether the sum, difference, product, and q~o
tient of the two numbers 825 and 9318375. 
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5. I bought a farm of 136 acres for 8568 dollars, and 
sold 93 acres of it at 75 dollars an acre, arid the remainde:r 
for what it cost; how much did I gain by the bargain 7 

IL 
1. l~xplain the meaning of the following terms, and 

give an example of each : Subtrahend, Multiplicand, 
Product, Divisor, Quotient, Remainder. 

2. Find the !:!um of the following numbers, and express 
bhe result in words: 1234567, 8765433, 6894703, 3105297, 
5712843, and 4187157. 

3. What is the difference between the aggregate of 
1050, 325, 1769, 150801, and a million? Show that the 
same difference is obtained by taking one of the num
bers from a million. another from the remainder, and so 
on for the rest of the'numbers, 

4. Express MMDCXCIX. and CCCXXIX. in the 
ordinary numerica characters ; find 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 pounn.s of sugar, at 
8 cents per pound ? 

III. 
1. From 7503 take 871, and- explain the process of 

" borrowing and carrying " in the common rule of sub
traction. 

2. How may the process of subtraction be verified 1 
Give an example. 

3. By how much does the sum of the numbers 
27182818284 and 31415926535 exceed their difference 1 

4. What arithmetical operation bears the same relation 
to subtraction that multiplication bears to addition 1 

5. Bought a farm for 35380 dollars. and having made 
improvements valued at 3420 dollars, I sold one-half of 
it for 21750 dollars, at 75 dollars an acre; how many 
acres did I purchase, and at what price per acre 1 

IV. 
1. What is the object of division 7 Show that it may 

be considered a shortened subtraction. 
2. What are the factors of a number? 
3. If division by a composite number be performed hy 

successively dividing by its factors, show how the com. 
plete remainder may be found. Ex. 1437281 divided 
by 105. 

4. How much can a man earn in 114 days, if he can 
earn 48 dollars in 24 days 1 '· 
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5. A man bought a number of sheep at the rate of 3 
for 18 dollars ; how many did he buy for 3648 dollars ? 

V. 

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

"2. Show by an example that two or more factors will 
give the same product in whatever order they are mul• 
tiplied. 

3. How many times must 1874 be added to itself to 
make a total of 163038 1 

4. The product of 75 by 43 is 3225; how much must 
be added 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 544 dollars on the whole 
transaction? 

VI. 
1. Given the divisor, quotient and remainder, how is 

the dividend found 1 
· 2. I bought a farm of 150 acres for 12000 dollars ; I 
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 1 

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 10, and 52 subtracted from the quotient, the 
remainder is 18 ?, 

4. I bought a farm for 6480 dollars, and after spend
ing 890 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 piece of work in 36 days, 
in how many days can they do it with the aid of 8 more 
men 1 

VII. 
1. Explain why in addition of numbers the operation is 

begun at the units' place. Is this necessary 1 Illustrate 
by an example. 

2. A person willed his property to his three children. 
To the youngest he gave 2149 dolla~s ; to the second 3 
times as much; and to the eldest 5 times as much as to 
the second ; find the value of the propertv 
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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? 

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

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

VIII. 
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 68895& 
,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 82 dol
lars each; at how much per head must he sell them so 
as to gain 158 dollars ? 

4. Three boys go picking berries and agree to divide 
the proceeds equally ; the first picks 15 quarts and sells 
them at 13 cents a quart ; the second picks 16 quarts 
and sells them at 12 cents a quart; and the third picks 
12 quarts and sells them at 18 cen11, a quart ; find what 
each one gets. 

5. Two travellers, A 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 
A; how far had each travelled? 



CHAPTER n. 

Canadian Money. 
64. Canadian Money is the legal currency of 

the Dominion of Canada. It is composed of Mllars, 
cents, and mills. The dollar is the unit, and is d0 
noted by the symbol$. 

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

66. Dollars are separated from cents, in writinc,, 
by a point. Thus $6. 7 5 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 po£nt, and the first place is occupied by a 
cipher; thus, $4.05 is read four dollars and five cents, 
The mill is one-tenth of a cent, and is written one place 
to the right of the cents ; thus, $3. 7 55 is read 3 dollars, 
7 5 cents, and 5 mills. 

67. 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 copper 
coin is the one-cent piece. 

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

68. Since numbera expressing mills, cents, and dol
lars increase from right to left in the same manner as 
the numbers with which we have been dealing, they 
may be added, subtracted, multiplied, a:qd q.jtjqt}d in 
the same manner. 

66 
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Exercise xxxvi. 
Read the following : 
$1.15. $14.25. 
$3.24. $26.00. 

$11.17. $18.05. 
$19.30. $25.07. 

Write ui figures : 

$21.50. 
$107.16. 
$107.60. 
$100.70. 

$.243. 
$.803. 
$8.03. 
$6.003. 

1. Five dollars and twenty-five cents; eighty-seven 
dollars 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 
dollars and three cents. 

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

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

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

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

10. OJ?.e million dollars ; one million, one thousand 
and one dollars, one cent and one mill. 

Reduction. 
Oral Exe1dse. 

1. How many cents are there in $3 1 
2. How many cents R.t'e there in $21 
3. How many cents are there in $3.16 1 
4. How many cents are equal to a five-dollar bill ? 
5. How many cents are equal to a dollar bill and 25 

cents? 
6. How many cents are there in a half-dollar and a 

~uarfier-doU~.l' 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 7 
9, How many cents are equal to 2 :five-dollar bills ? 

10. How many :five-cent pieces are there in $2? 

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

Ex. 1. How many cents are there in $3.29 i 

Since $1 = 100 cents ; 
$3 = 3 x 100 cents or 300 cents ; 

300 cents and 29 cents make 320 cents 
therefore, $3.29 cents=329 cents. 

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

Ex. 2. How many dollars are there in 6904 cents 1 

Since 100 cents= $1 ; 
1 cent =$-r½o-; 

6904 cents=$-'%0o"'= $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 two places from the right. 

Exercise xxxvii 

Reduce to cents 

1. $5; 
2. $29.18; 
3. $361.07; 
4. $1875.63; 
5. $20063;07 ; 

$7.36; 
$141.36; 
$500.75; 
$3647.29; 
$141368.79: 

Reduce to dollars and cents 

6. 368 cents ; 700 cenhs ; 
7. 3641 cents ; 7008 cents ; 
8. 54168 cents ; 500709 cents ; 
9. 300041 cents ; 280014 cents ; 

10. 2900009 cents · · 7010013 cents : 

$17.04. 
$200.09. 
$1000.10. 
$76841.06. 
$10010010.01. 

1236 cents. 
910988 cents. 
684007 cents. 
340001 cents. 
10000091 cents. 
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Addition. 
Oral Exercises. 

1. A book cost $1.25, and a slate 50 cents ; ho1'\' much 
did they both cost 1 

2. A pound of tea cost $1, a pound of coffee 25 cents, 
and a ham $1.751 what was the total cost? 

3. If I pay $1.20 for a turkey, $1.15 for a goose, a:ad 
60 cents for butter, how much do I pay for all 1 

4. Bought a pig for $6, a bag of fl.our for $4, and a 
cord of wood for $7 .50; bow much did I pay for all? 

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

6. A book costs 90 cents, a pen-bolder 10 cents, and a• 
slate 35 cents ; how much do they all cost 7 

Ex. 3. Add together $7.37, $29.78, $0.~9, $187.04 
and $500. 

$ 7.37 
29.78 
0.29 

187.04 
500.00 

$724.48 

(l) 
$71.36 
169.08 
208.72 
714.39 

As we must add things of the same kind. 
we write dollars under dollars and cents under 
cents, letting the points range in a straight 
line. Then regarding the dollars and cents as 
so many cents, we add as in simple numbers 
and place the point in the sum two places 
from the right to reduce the cents to dollars. 

Exercise xxxviii. 
(2) (3) 

$ 184.36 $1843.21 
769.28 978.89 
41.07 36.07 

869.36 362.48 

(4) 
$105.20 
110.00 
409,05 

1000.65 

5. A farmer receives $15.37 for a cow, $75 for a 
horse, $3.13 for some potatoes, and $5.55 for some poul
try; how much does he receive in all 1 

6. Sold some velvet for $3,33, broadcloth for $18.75, 
silk for $12.50, muslin for $5.40, carpeting for $30.05, a 
-shawl for $12.25; what is the amount of the bill? 
. 7. If a house c<?sts $3487.75; repairs, $53.37; paint
mg, $119.23 ; furniture, $1563.39; movingf $9 ; what was 
the whole cost? 
, 8. A lad~ givE:s 25 cents for needles, $17 .50 for a dress, 
-$2.63 for trimmmgs, $1.60 for a cap, and 12 cents ·for 
thread ; how much does she lay out ? 
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Subtraction. 
Oral Exercises. 

1. John bought a book for $1.50 and sold it for $1.'15; 
how much did he gain ? 

2. A merchant bought goods for $4.75, and sold them 
for $6 ; how much did he gain 1 

3. John had $10 ; he paid $2.50 for some books, and 
$1. 50 for a satchel ; how much money has he left ? 

4. Mary had $1.25; she paid 75 cents for some rib
bons, 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 
get from a five-dollar bill? 

6. Bought a horse for $120, a saddle for $15, and sold 
both for $150; what was my gain? 

7. I bought a pound of rice for 8 cents, crackers for 
15 cents, raisins for 18 cents, candy for 10 cents; how 
much change should I get back if I gave the clerk $1.00'i 

Ex. 4. John owes $137 35 and pays $29.17 ; how 
much does he still owe 1 

$13'7.35 Writing dollars under dollars and 
29.17 cents under cents, we regard the dol

lars and cents as so many cents, and 
$108.18 subtract as in simple numbers. We 

then place the point two places from the right of the re• 
mainder to reduce the cents to dollars. 

(lJ 
$104.36 

9.78 

Exercise xxxix. 
(2) (3) 

$76.14 $200.00 
17.39 156.81 

(4) 
$782.36 

189.75 

5. A man has $10000; he buys a house worth $4829.36; 
how much money has he remaining ? 

6. John has $17.21, James has $41; how much has 
James more than John ? 

7. My salary is $1000 a year; I pay for rent $150, for 
groceries $325.40, for butter $60.30, for dry goods $127 .63, 
and for other expenses $75.60; how inuch do I save 7 

8. A man worth $10000 gave away $956.38, and lost 
$11 ·?.;7 .82 ; what was he then worth 1 

9. If a lady gives 12 cents for i~ 68 oents for pens. 
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$13.30 for books, and $1.87 for paper, how much change 
must she get from a twenty dcUar bill ? 

10. Bought $75 worth of hay, and $25.25 worth of 
corn ; paid $49.88 ; how much is still due 1 . . 

11. I paid $4637.25 for a farm, $3675.25 for ihmldillP' a. 
house, and $2896.87 for building a barn ; I sold my pre. 
perty for $13000 ; how much did I gain 1 

12. I paid $246.75 for a horse, $325.45 for a mule~ 
$42.25 for an ox, $37.50 for a cow; I sold them all for 
$603.50 ; what was the loss 1 

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 1 
3. If I earn $10.50 in 1 week, how much can I earn in 

2 weeks 1 
4. Bought 2 hats at $1.25 each, and 3 collars at 25 

cents each ; how much did I pay for them 1 
5. Thomas earns 75 cents a day; his expenses are 52. 

cents a day; how much does he save in seven days 1 
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 barrels of flour at $8.50 a barrel, and 6, 

bushels of wheat at $1. 2/'i a bushel; what was the cost 
of both 1 

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 cents a pound, and'. 
12 pounds of ham at 22 cents a pound; how much 
change did I get from a five dollar bill 1 

Ex. 5. l\Iultiply $78.39 by 8. 
$78.3q We regard the dollars and cents as 

8 so many cents, and multiply as in 
Simple Multiplication, and then wa 

$627.12 place the point two places from. the 
right of the product, to reduce the cents to dollars. 

(1) 
l\iuitiply $78.37 
By 5 

Exercise xl. 
(2) (3) 

$247.16 $48.75 
6 19 

(4) 
$78UW, 

125 
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5. A farmer sold 175 acres of land at $37.50 an acre, 
b.ow much did he get for the land 1 

6, A miller sold 525 barrels of flour at $6. 71 a barrel ; 
now much did he receive for all of it 1 

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 

$1.20 a yard ? 
11. If a boy's wages are $4.75 a week, how much will 

he earn in a year, or 52 weeks 1 
12. If a clerk earns $8 a week, and spends $4. 75 a week, 

how much will he lay by in a year 1 
13. What will it cost six persons to board for a year at 

the rate of $5.75 each for a week 1 
14. What is the value of 17 chests of tea, each weighing 

59 pounds, at $0. 72 a pound 1 · 
15. A merchant sold 15 barrels of pork, each weighing 

200 pounds at 12 cents a pound ; what did he receive 1 
16. A lady goes to market with 10 dollars ; she buys 6i 

dozen eggs at 27 cents, 7 pounds of meat at 16 cents, and 
S bushels of potatoes at $1.25 ; how much money has she 
remaining 1 

17. A drover bought 95 cows at $37.25 each, and sold 
them at $40 each ; how much did he make 1 

18. Mr. Good bought 15 hogsheads of molasses, con
taining 63 gallons each, at 65 cents a gallon, and sold it 
at $1.10 a gallon; what was his gain 1 

Division. 
Oral Exercises. 

1. If 7 hens cost $3.57, what will one cost 1 
2. At 5 cents each, how many oranges can I buy for $H 
3. I paid $18.24 for 6 weeks' board; how much did I 

pay a week? 
· 4. At 6 cents each, how many lemons can I buy for 

$3.72? 
5. If 4 hats cost $5, what will 7 such hats cost 1 
6. A yard of calico is worth 12 cents ; if I buy 15 yards 

and give a two-dollar bill in payment, how many oranges 
at 5 cents eac4 can I buy with the change ? 

7. If a barre1 of flour costs $6.25, how many barrels can 
be bought for $50 ? 

8. At the rate of 15 cents a doze:n, how many dozeJ! 
buttons can be bought for $3 ? 
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9 If I buy 17 pounds of sugar at 10 cents a pound, how 
many oranges at 5 cents each can I get for the change due 
me from a five-dollar bill ? 

10. A yard of calico is worth 9 cents ; how many yards 
can I get for 10 a.ozen of eggs, worth 18 cents a dozen 7 

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

Ex. 6. Divide $639. 7 5 by 5. 
· We regard the dollars and cents as so 

5)$639.75 many cents, and divide as in simple 
division. Then we place the point in 

$127 .95 the quotient to separate the dollars 
from the cents. 

Ex. 7. When potatoes are worth $1.25 a bag, how 
many bagfuls ciri be boug:M for $46.25 

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 $46.25 as 
875 4625 cents and then we divide in the 
875 usual way. 

Exercise xli. 
(1) 

6)$76.32 
(2) 

7)$149.59 
(3) 

8)$!45.36 
(4) 

9)$237.06 

5. If a person spends $410.28 in a year, how much is 
that a week, allowing 52 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. If there were 57 acres, how much does the land 
cost him per acre ? 

8. How many sheep can be bought for $302.95 at $4.15 
each 1 

9. If 93 oranges cost $5.58, what will 37 cost ? 
10. I bought a house for $3453, and paid for it in instal

ments of $575.50 each ; how many payments did I have 
to make? 

11. William earned $3.25 a day, and paid 75 cents for 
board; in how many days would he save $912.50 ? 

12. A merchant received $853.25 for a case of silk, in
cluding $1.25 cost of box. How many pieces of silk were 
in the case, if he received $53. 25 for each riece ? 
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BILLS. 
70. A Bill of Goods 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 buyer and seller. 

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

SPECIMEJ.li" OF A BILL 

Toronto, February 25, 1878. 
James Brown, Esq., 

Bought of C. Meredith. 

J.878. $ c. 
Jan. 19 15 lb. Coffee at 32c .......... 4 80 
" 23 16" Lard at 15c .......... 2 40 

Feb. 2 25" Sugar at 13c .......... 3 25 ,, 20 16" Ham at 16c .......... lu: 
56 

01 

SPECIMEN OF RECEIPTED BILL. 

Toronto, March 1, 1878. 

John Smith, Dr. 
To George Brown. 

1878. $ c. 
Jd,D. 1 To 75 lbs. of sugar at $0.12, $9 00 
~ ~ ..,_ 2 " 47 yds. of cloth" 3.25, 152 75 

-- - 161 75 
Cr. 

Jan.17 By 75 bu. of corn, at $0.78, $58 50 
Feb. 2 " 43 bu. of apples " 1.25, 53 75 

-- - 112 25 

Balance due, 

1878, March 15th. 
Received Payment, 

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 McClung & Bros. 10 pound!'! 
~ea, at 75 cents; 8 pounds raisins, at 18 cents; 5 pounds 
rice, at 10 cents; 12 pounds. butter, at 21 cents. 

3. James Taylor bought of Thomas Yellowlees 5 quires 
foolscap, ::i.t 25 cents ; 1 Hamblin Smith's Arithmetic, at 
75 cents: 3 rolls wall paper, at 45 cents; 4 dolls, at 25 
cents. 

4. David Montgomery bought of F. F. McArthur 20 
yards cotton, at 11 cents ; 15 yards print, at 16 cents; 
12 yards braid, at 6 cents ; 3 pair gloves, at 27 cents ; 
26 yards dress goods, at 63 cents ; 1 hat, at $5.25. 

5. Robert Davey bought of Murdoch Bros. 18 bags 
salt, at 75 cents; 4 barrels plaster, at 98 cent~.; 10 
pounds coffee, at 35 cents ; 1 chest tea, 18 pounds, f.l.t 65 
cents; 48 .grain bags, 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 76 cents; 175 bushels pease, at 82 cents ; 367 
bushels barley, at 69 cents. 

7. A. Thompson bought of A. Harrison 32 p<Junds 
sugar, at 12 cents ; 11 pounds coffee, at 35 cents ; 26 
pounds soap, at 8 cents; 14 pounds rice, at 9 cents ; 7 
pounds :fish, at 15 cents ; 18 pounds crackers, at 12 cents. 

8. W. West bought of T. Erown 27 pair calfskin boots, 
at $4.50; 96 pair gaiters, at $3.25 ; 126 pair overshoes, 
at 91 cents; 18 pair slippers, at 95 cents; 75 pair heavy 
boots, at $2.75. 

9. Mrs. Jones bought of R. Walker & Co. 25 yards 
calico, at 12 cents; 12 spools cotton, at 5 cents; 16 yards 
alpaca, at 75 cents; 17 yards muslin, at 18 cents ; 6 
skeins tape, at 2 cents. 

10. Murdoch Bros. sold to A. Preston the following : 
27 yards calico, at 13 cents; 45 yards muslin, at 18 cents; 
16 yards linen, at 45 cents; 17 yards cambric, at 15 cents ; 
and 9 handkerchiefs, at 45 cents; and took in exchange 12 
bushels potatoes, at 65 cents ; 3 barrels apples, at $3.25 ; 
13 pounds butter, at 35 cents, and the remainder in cash. · 
How much cash was paid 1 Make out a. receh>ted bill, 
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EXAMINATION PAPERS. 
I. 

1. A farmer gave $43.50 for sheep, at the rate of $7.25 
for 3 sheep ; how many did he buy ? 

No. of sheep bought for $7.25= 3 sheep; 
" " $1 =_JI- " 

7•25 

" $43.50= 43 ' 50 x! sheep, 
7·25 

=18 sheep. 
2. If 18 chickens cost $4.20, how much will 3 chickens 

,ost 1 
3. A merchant bought 9 pieces of cloth, each contain

ing 50 yards, for which he paid $2317.50; what was the 
cost of a single yard ? 

4. A banker has $20000 in cash ; he pays for 50 shares 
of stock, at $97 .50 a share ; and 100 shares, at $110 a 
share ; how many shares, at $41.25 each, can he buy with 
the remainder of his money 1 

5. I owed $276 and paid $17.25 on it; how many times 
must I pay such a sum to cancel the debt? 

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

on each pack of 24 ; what did they cost me per 1000 ? 
Cost of 24 envelopes= 9 cents: 

" 1 " =.J-?;; " 
" 1000 " =n.g~ " 

=$8.75. 
2. A grocer sold 9760 pounds of flour, at $4.25 per 100 

pounds; what was the amount of the sale ? 
3. Messrs. Smith & Co. burn in their store, in a year, 

u2560 cubic feet of gas ; what is their gas bill for a year, 
at $4.50 per 1000 feet? 

4. A man bought a quantity of coal for $250, and by 
retailing it at $5.75 a ton, he gained $37.50: how many 
tons did he buy 1 • 

5. The charge of sending a telegram to a certan~ :rlace 
h 40 cents for ten words, and 5 cents for each add1t10nal 
word ; what would a despatch of 24 words cost me ? 

III. 
1. A horse worth $150, and 7 cows at $25 each, were 

exchanged for 57 sheep and $25. 75 in money; what was 
the price of a sheep t 

E 
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Value of horse and cows=$150+7 x $25=$325. 
Value of sheep =$325-$25.75 =$299.25. 

Hence " 57 sheep=$299.25 ; 
therefore " 1 sheep=$~ 

=$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 co~t by 
selling 4 of the pieces for $7p0; how many yards wer~ 
there in each piece 1 

3. 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 gcr( 
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 alike ; 
what was C's share 1 

5. If the continued product of 275, 376, 484 and 196 be 
divided by 77 x 28 x 47 x 55, what will be the quotient ,1 

IV. 
1. A merchant ~xpended $54 7.40 for cloth. He sold a 

~ertain number of yards for $522, at $1.45 per yard, and 
gained on what he sold'$108. How many yards did he 
buy and how much did he gain per yard on the cloth he 
sold 1 

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 1 

3. John Turner has manufactured in 4 years 77 40 pair 
of shoes, making each successive year 250 pair more than 
the year before ; how many pair did he manufacture the 
first year? 

4. If 80 men have sufficient provisions for 75 days, and 
20 men go away, how long will they last the rest 1 

5. The product of 275 and 86 is 23650; how much must 
be taken from the product to give the product of 275 and 
82 ; a-cd. to give the product of 270 and 86 ? 



CHAPTER III. 

MEASURES AND MULTIPLES. 

Section 1.-Prime Numbers, Prime Factoro 
&c. , 

. 7~. In the series of numbers I, 2, 3, 4, &c., a dis
tmct10n may be observed of odd and even numbers. 

A~ Odd number is one which cannot be divided 
mto two equal whole numbers, as I, 3, 5, &c. 

A~ Even number is one which can be divided 
mto two equal whole numbers, as 2, 4, 6, &c. 

73. There is another, and a more important division 
of numbers into two classes, one class consisting of 
numbers, each of which is divisible only by l and a 
number equal to itself, as 2, 3, 5, &c. ; and the other 
class consisting of numbers which admit of other divi• 
sors, as 41 6, 8, &c. · The numbers in the former class 
are called prinie numbers; and those in the latter class 
cornposite numbers. (Art. 61.) 

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

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

Oral Exercises. 
1. What are the prime factors of 30? 

The prime factors of 30 are 3, 2 and 5, since these 
are the only prime number which multiplied 
together will produce 30. 

2. Name the prime numbers from 16 to 53. from 53 
to 101. 

3. What are the prime factors of 121 16? 15-? 18? 
4. What are the prime factors of 211 25 1 27? 32 i 

331 34? 
5. What prime factor ~s found ~n both 6 and 9 ? 
6., What prime factor lS fo-qnd m both 20 and 26 ? 

n 
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7. What prime factor is common to 12 and 301 21 and 
28? 

8. What prime factor is common to 35 and 501 14 and 
70 ? 33 and 99 ? 42 and 48 ? 26 and 39 ? 

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, wo 
5)35 have 35; dividing 35 by 5, a prime factor, 

- we have 7, a prime number, therefore the 
7 prime factors of 105 are 3, 5, 7-

Exercise .Kliii. 
Find the prime factors -of 
L 48" 5. 175. 9. 429. 
2. 72. 6. 270. 10. 276. 
3. 81. 7. 160. 11. 800. 
4. 108. 8. 325. 12. 180. 

What prime factors are common to 

13. 313. 
14. 336. 
15. 855. 
16. 1155. 

17. 50 and 70? I 19. 63 and 147? 
18. 81 and 96 ? 20. 120 and 600 ? 

Section II. -Cancellation. 
77. Cancellation is the process of shortening 

operations in division by rejecting or cancelling equal 
factors common to both dividend and divisor. 

Ex. 1. Divide 28 by 8. 

28 = 4 X 7 =-7-=3½ 
8 4x2 2 

Write the divisor 8, under the dividend 28. Resolve 
28 into 4 x 7, and 8 into 4 x 2. Cancelling the common 
factor 4 in dividend and divisor, we have 7 divided by 2 
or 3½, 

The same result will be obtained by dividing both 
dividend and divisor by 4. 

Hence, Cancelling a common factor from both dividend 
and divisor does not change the guotient. 

Exercise :xliv. 
1. Divide 16 x 4 x 5 by 8 x 2 x 10. 
2. Divide 7>.16x6 by 14x8x8. 
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3. Divide 9 x 7 x 16 x 16 by 21 x 32 x 2. 
4. Divide 27x12x14 by 9x4x7. 
5. 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 yardi 

may be bought for 16 pounds of butter, worth 15 cents a. 
pound? 

8. How many bushels of potatoes at 75 cents a bushel 
must a farmer give for 36 yards of carpet worth $1.50 a. 
yard? 

9. A tailor bought 12 pieces of cloth, each containing 22 
yards, worth $2.25 a yard; he made 27 suits of clothes ; 
how much must he get per suit so as not to lose 1 

10. If a farmer exchange 25 bushels of wheat at $1.20 a 
lnshel for cloth at 40 cents a yard, how many yards does 
l1J get 1 

11. Three pieces of cloth containing 30 yards each, 
worth $ 5 a yard, were exchanged for 5 pieces of cloth con
t:1ining 45 yards each; what was the second kind worth 
p3r yard 1 

12. Divide the continued product of 16, 18, 24, 25, 36 
and 45 by the continued product of 27, 72 and 100. 

Section III.-The Highest Comm.on Factor. 
Oral Exercise. 

Name a common factor 
1. Of 6 and 9. 
2. Of 12 and 10. 
3. Of 27 and 24. I 

4. Of 16 and 20. 
5. Of 12 and 18. 
6. Of 16 and 40. 

What is the highest common factor 
7. Of 12 and 10 1 I 10. Of 24 and 72 ? 
8. Of 20 and 15 ? 11. Of 24 and 121 
9. Of 25 and 501 12. Of 72 and 1441 
78. A Common Factor of two or more num

bers is a number that will exactly divide each of the 
given numbers. 

79. The Highest Common Factor, called 
al::;o the Greatest Gomnwn Meas1trll, of two or more 
numbers is the largest number that, will exactly divide 
P;1ch of the givon numbers. 
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Ex. I. 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 t~ke out the common factor 
3; since the quotients, 1, 2, 4 have no factor commo~ 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 H. C. F. of two or more numbers, we 
divide by any common factor of all the numbers; we ~hen 
divide the quotients in the same manner, and thus wntinue 
until the quotients have no common factor; the prod:rict 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, 126, 210. 
2. Of 16, 20, 24. 7. Of 120, 240, 72. 
3. Of 24, 96, 80. 8. Of 44, 110, 77. 
4. Of 28, 56, 42. 9. Of 75, 300, 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 greatest length into which the 
boards can be cut? 

12. What is the greatest equal length into which two 
trees can be cut, one being 105 feet in length and the 
other 84 feet ? 

13. Three pieces of carpet, of 48, 64 and 80 yards re
spectively, if cut into the longest possible equal lengths, 
will exactly cover a parlor floor, each piece being the 
length of the parlor ; how long is the parlor 1 

14. A grocer has 136 quarts of strawberries, and 152 
quarts of plums, which he wishes to put into boxes, each 
box to hold the same number of quarts, and the largest 
number possible; how many quarts may be put into each 
box 1 

15. If a pear costs an exact number of cents, what is the 
greatest number of pears you could buy with 180 cents,or 
~25 cents, or 315 cents so as to get the same number each 
time? 

16 A certain school consists of 13'.2 pupils in the lower 
school, a1Hl !JU in the upper school: how might each ot 
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these be divided so that the whole school should be dis
tributed into equal sections 1 

80. To find the H. C. F. when the numbers 
are large. 

Ex. 2. Find the H. CJ. ]'. of 91 and 143. 
91) 143 (1 That which we are seekinO' 

91 to find is the largest numbe; 

52f 91 (1 
52 

39) 52 (1 
39 

13) 39 (3 
39 

that will divide both numbers. 
Now any number that will 
divide two other numbers will 
also divide their difference or 
their sum, and as we can see 
the factors of a small number 
more easily than those of a 
largeone,wedividethegreater 
of thetwonumbersbytheless; 
then we divide the less num

ber by the remainder, and each former remainder by the 
new remainder, till we :find a number that will divide the 
last remainder exactly. This will be the H. C. F. of the 
two numbers. 

To :find the H. C. F. of more than two num hers, first find 
the H. C. F. of two of them; then find the H. C. F. of the 
common factor thus found and a third number; and so on 
through all the numbers. The last common factor found 
will be the H. C. F. of all the numbers. 

Exercise .xlvi. 
Find the H. C. F. of 

1. 115 and 161. 7. 6006 and 3318. 
2. 333 and 592. 8. 2871 and 4213. 
3. 697 and 820. 9. 43902 and 49593. 
4. 392 and 672. 10. 23940 and 28350. 
5. 405 and 900. 11. 1435, 1084 and 2135. 
6. 1220 and 2013. 12. 14385, 20391 and 49287. 

13. A grocer has two hogsheads of sugar, one containing 
1104 pounds, and the other 1288 pounds. He wishes to put 
this. sugar into barrels, each barrel to contain the same 
number of pounds, and this the greatest number possible; 
of how many pounds must each barrel consist 1 

14. A and B purchased horses at the same rate per head; 
the value of A'$ horses was $623; and of B's $1068; what 
was the number purchased by each i 
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SeCtiOn IV.-Least Common Multiple. 
Oral Exercises. 

l:. What number is three times 5 ? four times 7 1 
A number which is one or more times anothet 

number is called a multiple of that number. 
2. What number is a multiple of 3 1 of 5 ? of 9 1 
s. Name two multiples of 8; three multiples of 7. 
4. What number is a multiple of both 4 and 6 ? 3 and 51 
5. What multiple is common to both 3 and 4? 4 and 7? 
6. Name all the multiples of 4 from 3 to 30. 
7. What is the least number of which 3 and 5 are 

factors l 
8. What is the least number exactly divisible by 3, 4, 

and 8? 
9. What is the least number exactly divisible by 10 

and 12 1 by 8 and 12 ? by 6 and 10? by 12 and 18 7 
10. James has just enough money to buy oranges at 5 

cents each, pears at 4 cents each, or tops at 6 cen!Gs 
each ; how much money has he ? 

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

82. A Common Multiple of two or more nu111-
bers is a numb~r that is exactly divisible by each of 
the given numbers. Thus, 24 is a common multiple 
of 4 and 6, becanse it is exactly divisible by each ot 
them. · 

83. The Least Common Multiple (LC. M.), 
of two or more 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=2x2x2x3 
20=2x2x5 
33=3x 11 
L. C. M. =2 x 2 x 2 x 8 x 5 >< 11:::1820. 

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 
the factors 2, 2, and 5, to be divisible by 20; it :nust con• 
tain the factors 3 and 11 to be divisible by 33. Since the 
number 1320 contains all these factors and no others, if;, 
is the least common multiple of 24, 20. and 33. 
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Hence, To find the L.O.M. of two or more numbers we 
find the prime factors of the numbers, and take the product of 
these J actors, using each the greatest number of times it occurs 
in any of the given mimbers. 

84. When the several numbers are not large, the pro
cessmay be shortened by successive divisions of the given 
numbers, by prime factors, 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 product of these common 
prime factors, and the factors which are not common, will 
be the least common multiple of the given numbers. 

Ex. 2. Find the L. C. M. of 15, 24, 36, and 42. 
2) 15, 24, 36, 42 Here 2; 2, 3 are the prime factors 
2) 15, 12, 18, 21 common to two or more of the 
3) 15, 6, 9, 21 numbers, and 5, 2, 3, 7 are the 

5, 2, 3, 7 factors not common. 
L. C. M.=2x2x3x5x2x3x7=2520. 

Exercise xlvii. 
Find the L. C. M. 
1. Of 15, 10 and 5. 6. Of 5, 9, 12 and 15. 
2. Of 20, 10 and 30. 7. Of 12, 15, 18 and 24. 
3. Of 9, 12 and 18. 8. Of 22, 55, 77 and 110. 
4. Of 10, 25 and 30. 9. Of 15, 30, 42 and 72. 
5. Of 24, 30 and 36. 10. Of 21, 54, 56 and 84. 

11. Of 5, 7, 16, 28, 48 and 21. 
12. Of 16, 12, 14, 32, 50 and 75. 
13. Of 15, 18, 24, 40, 50, 60 and 90. 
14. Of the even numbers from 14 to 28 inclusive. 
15. Of the odd numbers from 13 to 25 inclusive. 
16. What is the least number which divided by 8, by 

l2, and by 14 gives in each case the remainder. 5 ? 
17. What is the least sum of money for wluch I can 

purchase either sheep at $6, cows at $28, or horses at 
$150 a head 1 

18. What is the least number of bushels of wheat that 
would make an exact number of full loads for three drays 
hauling respectively 24, 30 or 36 bushels 8: load ?_ 

19. What is the least number of cents with whrnh you 
could buy an exact number of lemons at 6 cents ea~h i 
or oranges at 8 cents ; or bananas at 10 cents ; or pme 
~pples at _16 oellt8_8 
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20. How many bushels would fill a number of barr'elsl 
each containing 3 bushels, or a number of sacks, ea.ch 
containing 4 bushels, or a number of casks, each contam
ing 14 bushels, the quantity to be the same in each case, 
and the smallest pm,sible ? 

21. .A, B, 0, andD, start together, and travel the same 
way round an island which is 600 miles in circuit. .A 
goes 20 miles per day, B, 30, C, 25, and D, 40. How 
long must their journeyings continue, in order that they 
may all come together again? 

EXAMINATION PAPERS. 
I. 

1. How do you determine whether a given number is 
prime or composite? Which of the following numbers 
are prime and which composite :-611, 643,707,757, mn, 
1089? 

2. Divide the continued product of 6, 15, 16, 24, 12, 21, 
and 17 by the continuecl product of 2, ,10, 9, 8, 36, 7, 
and 51. 

3. What is the least number of dollars thaf will pur
chase an exact number of cows at $24 each, sheep at $6 
each, or horses at $127 each 1 

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, containing 525, 725, 
and 875 acres, respectively. He wishes to divide each 
tract into lots that will contain the same number of acres, 
and thi~ the largest number possible ; of how many acres 
must his lots consist ? 

II. 

1. Define Highest Common Factor and Prime Factor 
and explain when a number is Odd and when Even. ' 

2. Find the largest number which will divide 941 and 
1484, leaving as remainders respectively 16 and 9. 

3. What is the quotient of 144 x 75 x 15 x 82 x 23divided 
by 432 X 25 X 8 X 30 ? 

4. What is the least number of marbles that can b 0 

divide~ equa~ly among 16, 21_, 24 or 30 boys ? .... 
5. LI can dig 24 post holes m a day ; B can dig 25 and 

0 30 in the same time. What is the smallest nu~ber 
which will furnish exact days' labor either for each worls 
iug aloue or for all working together i 
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III. 
1. The product of four consecutive numbers is 734401 

find the numbers. 
2. What ~s the least m1mber of acres in a farm tha'IJ 

can be ·exactly divided into lots of 12 acres, 15 acres, 18 
acres, or 25 acres each 1 

3. A farmer sold 4 loads of apples, each containing 15 
barrels, and each barrel 3 bushels at 60 cents a bushels. 
He received as payment 6 barrels of pork, each weighing 
200 pounds ; what was the pork worth a pound ? 

4. The product of two numbers is 152368, and 7 times 
one of them is 2996 ; what is the other one ? 

5. How many rails will enclose a field 7163 feet lang by 
3315 feet wide, provided the fence is straight, 6 rails high, 
the rails of equallength, and the long8st that can be used? 

IV. 
1. A farmer exchanged 9 tubs of butter, each contain

ing 56 pounds, worth 25 cents per pound, for 4 chests of 
tea, each containing 42 pounds; what was the tea worth 
per pound 1 

2. What is the smallest sum of money with which I can 
buy sheep at $5 each, cows at $24 each, oxen at $54 
each, or horses at $135 each ? 

3. Divide the continued product of 51, 72, 144, 972, and 
750 by the continued product of 9, 17; 18, 24, 36 and 45. 

4. Find the least number which divided by 1595, 2530, 
and 3168, will leave the same remainder, 719. 

5. The following are the prime factors of a number : 2, 
2, 3, 5, 5, 7, 11, 11, 13, 19, 89, and 227: find the number. 

V. 
1. State and prove the rule for finding the H. C. F. of 

two numbers, and find. the H. C. F. of 1287000 and 504504. 
2. Find the L. C. M. of 16, 24, and 30, and explain the 

method. 
3. A school was found to contain such a number of boys, 

that when arranged in sixes, sevens, nines, or twelves, 
there were always five over ; how many children, at least, 
did the school contain ? 

4. The fore and hind wheels of a carriage are 12 and 15 
feet in circumference; find the least number of revolu
tions of each that will give the same length. 

5. Explain the terms measure and common measur~; and 
prove, by means of an example, that every common mea
sure of the dividend aud divisor is a, measure of tb.e :i:e• 
mai1i'1er, 
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FRACTIONS. 

Section I.-Definitions. 

Oral Exercises. 
1. n 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 

down one-half. (See example 7, page 42.) 
3. When I divide an orange into three equal parts, 

what is one of these equal parts called? What are two 
of them called ? 

4. How many thirds are there in auything 1 How 
many fourths are there in anything 1 

5. How would you get fourths 1 fifths ? sixths 1 
6. How many thirds make a whole 1 How mani 

fourths 1 sevenths 1 tenths 1 
7. Into how many equal parts must a thing be divided 

i;o get halves ? fifths 1 sevenths 1 eights 1 
8. Two halves of an apple are equal to how many 

whole apples 1 
9. What are four fourths of a pear equal to 1 
10. Which are the sma.ller, halves or thirds 1 Halve~ 

or fourths 1 thirds or fourths 1 
The value of the part varies according to the number oj 

equal parts into which the whole is dii,ided. The more 
parts it is divided into, -the smaller they must be. 

Half I Half 

Third Third Third 

Fourth Fourth Fourth Fourth 

One half of a thing is greater than one third ; one 
third is greater than one fourth. 

85. A Fraction is an expression representing one 
or more of the equal parts of a unit. 

l6 
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86. Fractions ai'~ divided into two classes, Com
mon, <;>r Vulgar Fractions, and Decimal Frac
tions. 

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 is written 
t; nine-elevenths, ft; ten thirty-fifths, ¼l 

88. One of these equal parts is called the Frac
tional Unit and instead of the name of this unit 
being written after the number of such units as in 
wh9le numbers, it is placed under it. Thus, three 
apples is written 3 apples, and 3 fourths, f. 

89. The, number written below the line is called 
the Denominator or "name-giver " because it indi
cates the name of the fractional unit, 1·. e., it shows 
mto how many equal parts the whole is divided. 

90. The number written above the line is called 
the Numerator, i.e., the "numberer" or "counte1·," 
because it indicates how many of the parts named by 
the denominator are to be taken. 

91. The Terms of a fraction are the numerator 
and the denominator. Thus, ¾ is a fraction-5 and 8 
are its terms. 

· 92. A Proper Fraction is one the numerator 
of which is less than its denominator. Thus, ½, i, i 
are proper fractions. 

93. If we cut an apple into two equal parts, one-half 
will be represented by ½-

If we cut an apple into four equal parts, one-half 
will be represented by¾-

If we cµt an apple into eight equal parts, one-half 
·will be represented by f. 

½=¾=¼• 
:Similarly, . 

If we cut an apple into three equal parts, one-third 
·will be represented by ½-

If we cut an apple into ni'ne equal parts, one-third 
-w.ill be represented by } . 

. ·. stMnds for the word there/ore. 
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!£ we cut an apple into eighteen equal parts, one-third 
will be represented by -,A. 

:. ½=!=1-s-, 
Hence we conclude that, The value of a frac

tion is not altered by multiplying or divid
ing both its numerator and its denominator 
by the same nufnber. 

The following is another proof of this important 
proposition : 

A B 

Ej i I 

1

1 I I ii 

C D 
CD=-fo of EF, 

and AB= -g- of EF; 
but AB=CD; 

• 2 _ G _3X2 
.. o-r1,-3x5 

94. The usual definition of a fraction is given in 
Art. 85, but by the help of the following proposition, 
which is best explained by an example, we shall be 
able to obtain another definition of a fraction, which 
is sometimes useful. 

Ex. 1. Prove that ¾ of 1 = ¼ of 2. 
Since 1 = five-fifths of a unit, 

2 = ten-fifths of a unit; 
:. ¾ of 2=½ of ten-fifths of a unit 

=two-fifths of a unit. 
=¾ of 1; 

:.} of 2=¾ of 1. 
Hence, We may define a fraction as a simple manner of 

indicating that its numerator is to be divided by its de
nominator. 

95. Since 3 apples multiplied by 2 = 6 apples, 
so 3 eighths (i) " 2 = 6 eights (f) ; 

:. 2 x ¾ =!• 
Hence, To multiply a fraction by a whole number, we 

simply multiply the numerator by the whole number, amd 
retain the denomincitor. 
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Since 8 marbles divided by 2 = 4 marbles, 
so 8 ninths (U " • 2 = 4 ninths (f), 

:. ~---;-2 = ½• 1 

Hence, A fraction is divided by a whole n•wmber by divi
ding the numerator by the number and retainiug the denom
inator. 

96. From the preceding article it appears that frac
tions may, iri general, be treated as whole numbers. 
Indeed, they differ from whole numbers simply in the 
unit employed. Thus, in 20 feet, 1 foot is the unit or 
base of the collection and in·½, the fractional unit is ' 
½, four of them being taken or collected to form the 
fraction. 

The fractional unit is always equal to 1 divided by the de
nominator. 

S_ection IL-Reduction of Fractions. 

Case I. 

97. To reduce whole or mixed numbers to 
improper Fractions. 

98. A Mixed Number consists of a whole num
ber and a fraction; as 3¼, H, &c. 

99. An Improper Fraction is on~ whose nu
merator is not less than its denominator. 

Oral Exercises. 
1. How many halves in 5 apples? 

In 1 apple there are 2 halves, and in 5 apples there 
are 5 times 2 halves, or 10 halves. 

2. How many halves in 6? In 10? In 13? In 40? 
3. How many fourths in 4? In 6? In 9 ? In 12 ? 
4. How many fifths in 4¾ ? 

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 4¾ = Ji'-· 

3 
5. How many fourths in 7¾? In 5¾? In 9¼? In 12 4? 
6. How many sixths in 4-g- ? In 8¾? In 9¼? In 111? 
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Ex. 1. Reduce 27 ¾ to fourths. 
27¾=27+¾; 

Now, 1=¾; 

27 _ 27 X 4 _!_O~ 
- 4 - 4 I 

108 ° 111 27X4+3 
27 +¾= -4-- +i=-4-=--4--. 

Hence, To red1tcc mi.,·ed niimber8 to improper fractions, we 
multiply the whole mrnll1cr by the denominator of. the frac
tion, add the mimerafor to the product, and write the de
nominator under the 8Um. 

Exercise xlviii. 
Reduce to improper factions 

1. 3f. 7. 35H. 13, 237ll"2", 
2. 4¼. 8. 82H-. 
a. 9f. 9. 51H. 
4. 4i, 10. 86j\. 
5. 11l"2"• 11. 99-lr· 
6. 121. 12. 78H, 

14. 304&, 
15. 1306-rh, 
16. 2500½H• 
17. lOOlro, 
18. 2897ffi.-

Case II. 
100. To reduce improper fractions to 

whole or mixed numbers. 
Ex. 2. Reduce H to a mixed number. 
Since dividing both terms of a fraction by the same 

number does not change its value, (Art. 93), we have, 
. 710 

s1 = ~ --TI-710 
IT 11 + 11 - 1 - IT• 

Hence, To reduce an improper fraction to a whole or 
mixed nitmber we simply divide the numerator by the 
denominator. 

Exercise xlix. 
Reduce the following fractions to whole or mixed-

numbers: 
1. 1-g'l. 
2. -~ir1. 
3. 1,-&. 
4. H, 
5. ~,l. 
6. 1-g~. 

7. l/J-. 13. w;. 
8. 9112 14. 5919 IT• -----inr-• 9. 121; 15. ~-41,• 

10. 321, 16. ~-"2""1,• 
11. y.;. 17. ~-12. w. 18. :qw. 
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Case III. 
101. To reduce a fraction to its lowest 

terms. 
102. A Fraction is in its Lowest Terms when 

th13 numerator and denominator have no common 
factor. 

Ex. Reduce & to its lowest terms. 

&=H=-!• 
Dividing both terms of 14A by the common factoi 

£, reduces it to H-; dividing both terms of this fraction 
by 3, reduces it to f· 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 commom factor, and the result again by a 
common factor, and so on tul the terms have no common 
factor. 

Or we may divide both terms of the fraction by their 
Huihest Common Factor. 

Exercise 1. 

Reduce the following fractions to their lowest terms·. 

1. u. 9. U¾- 17. la°,;\, 
2. *• 10. ill• 18. T~• 
3. ll• 11. -/lr071:, 19. N-rl-(f• 
4. ff. 12. -H-H-· 20. HH· 
o. ff. rn. HH· 21. HH--
6. --f&. 14. H88- 22. HR 
7. ffi. 15. HU, 2s. ~m-
s. fl. rn. HM• 24. 00· 

Case IV. 

103. To reduce a Compound Fraction to 
a. Simple one. 
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104. A Compound Fraction is a fraction of a 
fraction j as ½ of ¾ j t of ¼, &c. 

105. A Simple Fraction is one in which both 
numerator and denominator are whole numbers j as 
i, i, &c. 

Oral Exercises. 
1. What is ½ of 6 apples ? of 10 boys ? of 16 cents ? 

2. What is ½ of 6 ninths ? of 10 elevenths ? of l6 
twentieths ? 

3. What is ½ of f ? 
Since½ of 6 apples=3 apples, 

½ of 6 ninths (-&)=3 ninths (f). 
4. What is ½ of H- ? of H- ? of H ? of ~? 

5. What is ¼ oLp ¾ oq. ? ¾ of H- ? ¼ of M ? 
6. What is ½ of ¼ ? 

¼=-r\-, 
½of¼=½ of y3~=-r1-'J:• 

7. What is½ of½? ¼of½ 1 ¼ of p ¼of¼? 
8. A boy had¼ of a dollar, and lost¼ of it; what part 

of a dollar did he lose ? 
9. A man owned -,. of a farm, and sold ¾ of his share ; 

how much did he sell ? 
10. I had ½ a ton of coal, and gave my neighbor¼ of 

it; he gave his brother ½ of his share ; how much did 
his brother get 1 

Ex. 4. Reduce ¾ of i to a simple fraction. 

I=H, 
¼ of i=¼ of H=io-; 

3x7 
¾ of ¼=3 x io-=H=6 x8 

the product of the numerators 
the product of the denominators 

.tfence, To rednce a compound fraction to a simple one, 
multiply the numerators together for a new numerator, and 
the denominators together for a new denominator. 

NoTE-Before performing the multiplication, mixed 
numbers should be reduced to improper fractions, and 
any factor commoµ to ~ uum.ei~tof aµd deµomin~to~ 
c11iuceUed, 
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Exercise Ii. 
Simplify the following fractions: 

1. t of -lP 10. i of f of ! of -fr. 
2. f of /i' 11. f of ij of -h of j-. 
3. 4 of 44 • 12. 2 of f of -,,L of 7. 
4. 2! of i, 13. J of 1'\- of i~ of 5¾ . 
.5. f of ! of J. 14. H- of fr of H of 9~. 
6. ½ of fi-- of!. 15. f of 8f of¼ of 2f, 
7. fr off of 2½, 16. / 6 of i of¼ of 44 • 
8. i off of i oq. 17. f of! of ft of 9. 
9. 4 of f of -& of -,}0 • 18. ½ of y8-0 of 3H- of 6. 

Exercise Iii. 
1. Some boys owned i of a boat ; they sold ! of their 

share; what part of the boat did they sell 1 
2. Having¾ of a bushel of potatoes I gave away i of what 

I had; what part of a bushel did I give away? 
3. A boy had lo of a dollar, and spent f of it; how much 

did he spend 1 
4. A gentleman owning i of a factory gave i of what he 

owned to his son; what part of the whole factory was the 
son's share 1 

5. A has "1" of a ton of hay, which is! as much 'i.S B has; 
how much has B ? 

1- of what B has = 4 of a ton ; 
:. I " " =½off of a ton= 2\ of a ton; 
. . ¼ " '' = 4 x -lr of a ton= H of a ton ; 

:. B has -H of a ton. 
6. A owns t of a railroad, and! of this is 3f times what 

B owns; how much does Bown? 
7. How many acres of land has B, if fs of 18 is -;;Pr; of his 

number? 
8. A's moner equals -A of $8750, and A's is U of B's 

money ; how much money has B 1 

Case v. 
106. To reduce Fractions to equivalent 

ones having the least common denominator. 
1. Let the denominators be prime to each other and the 

fractions in their simplest form. 
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Ex. 5. Reduce i, ¾, and f to equivalent fractiom 
with least common denominator. 

Since multiplying the terms of a fraction by the 
same number does not change its value, we have, 

_2_= 4x5x2 =4-o 
"lf 4X6X3 "8"0"' 

~- 3x5x3 _ 45 
4 -3x5x4 -lJ'lr, 

d 
, 4 _ 3x4x4 _ 48 an s- 3x4x6 -"61)"• 

Hence, To reduce fractions to equivalent ones 11,alwn.g fl 
common denominator, we multiply both terms of ea,cl,,frao• 
tion by all the denominators except its own. 

Exercise liii. 
Reduce to equivalent fractions having a common de, 

nominator. 
1. ¾, f. 4. i, ¾, f• 7. ¾, ½, f, ¼-
2. t, -1rr. 5. t, t, t- 8. ,, t, t, *· 
8. f, -fr. 6. 0 , ¾, ¾- 9. ¾, 1, ¼, /r· 
2. Let the denominators be not prinr,,e to each other. 

Ex. 6. Reduce i, ¾, t, and i to ~quivalent fmo. 
tions with least common denominator. 
L. C. M. of 3, 4, 6, 8=24. 

i=!:!=H- We find the-L. C. M. of the denomi-

.a = 6 
x 

3 = .l...!!. nators to be 24, hence 24 is the least 4 6x4 n 
Ji 4x5_2_o 
1r=4x6-"2°4 

common denominator. Dividing_. 24 

i=!:~=i¼ by 3, the denominator of i, we find 

we must multiply 8 by 8 to produce 24, similarly with 
the other fractions. 

Hence, To reduce frit,ctions to eqwiMlfflt OMa Mffn,fJ G 
common-denominator, when the denominators wre Mt· pn,ma 
to each othe,·, we jjnd the least Mmmon multiple .of the di. 
nominators, divide this by each denom·i·nat9r, atta_ ~ 
both. te~ of the jra.ctim,, by the quotient. 
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Exercise liv. 
Reduce the following to equivalent fractions with 

the least common denominator. 
1. , -i, ¾, f. 10. 2, -r3u, t· 
2. ½, '¾, i• 11. 2½, 3½, {. 
3. ~, ft, -Jo. 12. t, 4¼, 5. 
4. ~. rt• H- rn. 3, 4½, -h-
5. ~. }, -b, 14. i, -h, -A, H, 
6. ¾, -&, ¾- 15. f, Ir, -;,,, u. 
7. ¼,rt,¾• 16. n;, 4-h f, 2. 
8. i, !, }. 17. -b, H, H, ff¾. 
9. i, ¾, t· 18. 2¼, 7¼, oi, 4-&. 
107. Comparison of Fractions with respect 

to Magnitude. 
To compare fractions we must express them in terms 

of the same fractional unit, that is, we must bring 
them to a common denominn tor. When they are so 
expressed they are compared as other numbers. 

Ex. 7. Arrange the fractions ¾, ½, -b, in order of 
magnitude. 

Reducing to equivalent fractions having a common 
denominator we have ¾i, ¼lt, H ; hence the order of 
magnitude is-!, -b, ¾-

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 number 
of them in each. 

Exercise Iv. 
Find which is the greater, 

1. } or f. I 4. j 0 or H, 7. -:f-r or ; 1 • 
2. l or#. 5. H- or H-· 8. -lo or H· 
3. ; 0 or H· 6. H or H· 9. Ir or H· 

Which is the greatest and which is the least of tho 
following: 
10.ir,,H,H1 
11. Ir, t\, H- 1 
12. ¼, i, h1 

13. ft, H, H1 
14. -&:, H, -H ~ 
15. ¾, f, Ji 
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Arrange in ascending order of magnitude 
rn. H, -tr;,,!,,, n, J. I 17. ½, !, !, !, M• 

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 1 
2. What is the sum of 2 elevenths, 3 elevenths, and 5 

elevenths? 
3. How many ninths are l, ½, ½, and I ? 
4. James paid $¼fora slate,$!- foF a reader, and. $-g

for an arithmetic ; how much did he pay for all ? 
6. Mary paid $¾ for some ribbon and $¾fora pair of 

gloves ; how much did she pay for both 1 
6. Jane bought ¾ of a yard of ribbon at one time and 

i of a yard at another time ; how much did she buy at 
both times 1 

¾={, and f+t=¥=1¾. She, therefore, bought 1-j
yards. 

7, A farmer sold ¼ of his grain to one man, and ¼ of it 
to another ; how much did he sell altogether 1 

¾=a6-0 , and ¼=lo; :. ¾+¼=-Jh+/o=H· 
8. If I pay¾ of a dollar for butter,¾ of a dollar for 

eggs, and½ a dollar for cheese, how much do I pay for 
all? 

9. What is the sum of ¼and¼ 1 of ¾ and ¼ 1 of ¼ and i 7 
10. What is the sum of ½ and ¼ ? of ½ and J ? of i 

and ¾1 

Ex. 1. Find the sum of ¾, ¾, and -fir
¾+¾+ rt=H + ¾fi + lo=!!=-H= l-/5-. 

In this example we are required to add fifths, sixths, 
and tenths together. As the addends have not the 
same name, we cannot add them till they are changed 
into others having the same fractional unit. vVe, 
therefore, change the fractions into others having a 
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common denominator, we then add the numerators 
together for a new numerator, and call the sum 30ths. 
We reduce the improper fraction to its lowest terms, 
and then to the mixed num her, 1 -r.\· 

Hence, To add fractions we reduce them to equivalent 
ones having a common denominator; we then add the nu
merators together for a new numerator, and place the sum 
ooer the common denominator. 

Exercise lvi. 
Add together the following fractions : 

1. i and -f. 7. !, f, ¾ and fez• 
2. ! and {. 8. ¾, tlf, ¾ and / 71• 

3. t.J;2 and "fit 9. f, f, H and ir.• 
4. , ½ and 10. 4, 1.

1
, land!-

5. , f and . 11. }, , H and H-, 
6. tr;, -lo and / 0 • 12. ½, , -h and +,-. 

Case II. 

109. To add mixed numbers. 
Ex. 2. Add together 2¼, 3¼, 7 / 71, and trJ. 

2!+3f+7i52+-l-o
=2+3+7 +i+¼+-A+-i-o
=12+tt+H·+H+ U 
=12+1/i,°=12+2¼=14¼, 

NoTE.-When there are mixed numbers in the example 
we add th• um of the whole numbers to the sum of the 
fractions. 

Exercise lvii. 
Find the sum of the following: 

1. 2½, 3f and 4¼. 7. 2½, 4!, 7i71 and 8-fs'• 
2. 2k, y671: and 7H, 8. 7~, lOr\, 4½ and 7irJ. 
3. 2q., 3j and 4ft. 9. lk, 3½, 2¾ and 5i5'2"• 
4. 3J, 1¾ and -r.\· 10. 4½, 5!, 3¼ and 91~. 
6. 11~, H and 2f. 11. 4¾, 3½, 4i and / 0 • 

6. 30!, 4/lf and lOg. 12. 5¼, 6i, 3f and H-· 
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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 John more than James ? 

2. John has ,& of an apple, James has i\ of an apple ; 
how much has John more than James 1 

3. How much less is ¾ than {? ¾ than i? ¾ than f 1 
4. John has ! of an apple, James has ¼ of an apple ; 

how much has John more than James ? 

¼=1\, and !=/2 ; :. ¼-¾=i\--h=1\· 
5. A boy spent ½ of his money for a coat and ¾ of it 

for a hat ; how much had he left ? 
6, What is the difference between½ and½? i and f? 
7. What is the difference between i "and ,& ? between 

land¼? 

Ex. 1. From -h take -lrr· 
l.z-io=it -U-=U=io• 

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 frac
tions into equivalent ones, having a common denomi
nator. {2 becomes i-6-, and i-<r becomes f!. We now 
find the difference between U and U to be U which 
reduced to its lowest terms is -j0 . 

Hence, To subtract one fraction from another we reduce 
the fractions to equivalent ones, having a common denomina-
tor; we then subtra1t the nitmerator of the subtrahend from· 
the numerator of the minuend; and place the difference ove1 
the common denominator. 

Exercise lviii. 
Find the difference between, 

1. f and J. 5. ft and Ji• 
2. '.fr and!, 6. f and 15 • 

3. ~ and H,. 7. f and~-
'- H and-J. 8. f and Ytfu• 

9. ,& and j. 
10. hand H
U. U and t~
l2. u and tu· 
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Case II. 
111. To subtract when one or both the 

fractions are mixed numbers. 
Ex. 2. From 16½ take 9¾, 

16! = 16A ; 161
4
2 + H = rnf-i. 

9f= 9/2 ; 91°2 + l =10,fz. 
6}; 

We first reduce the fractional parts of the given 
numbers to their least common denominator, 12. 
Then, since ~ cannot be taken from 1\, we add I or 
H to both minuend and subtrahend (Art. 33). This 
gives 16H- for minuend and 10l2 for subtrahend. 
Then subtracting the fractions and integers separately, 
we have 16H - 10/2 = 6lz-, the required result. 

N OTE.-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 frac
tion in the minuend. Thus 12-9=3; 3+4=7. This 
is the numerator of the fractional part of the result. 
The integral part is obtained ·as above. 

Exercise lix. 
Find the value of 
1. 3~-lf. 5. 3l-r-lf. 
2. 2!-lfo-. 6. 2i -1,h. 
3 61 21.1. 7 5.lL-22 !! • 2- l2' ' 14 "2°] 
4. Sf-59, 8. 4k -lU, 

9. 9-4f. 
10. 18{-3f. 
11. 2su-s-h--
12. 25;0-14H, 

Exercise Ix. 
Practical Pro bl ems. 

1. The sum of two numbers is 26¼ and the less is 7f; 
what is the greater 1 

2. From a barrel of vinegar containing 31½ gallons, 
14-H gallons were drawn ; how much was there left 1 

3. To what fraction must the sum of! and -h be added 
that the sum may be H 1 

4. From a piece of silk containing 35! yards, 14f yards 
were sold ; how much rema,ined in the piece ? 
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5. From $10, $2¼ were given to James, $3¼ to Jane .. 
$1½ to Emily, and the remainder to Mary; what did she 
receive? 
' 6. A has two farms, one of 70J acres a.nd the other oi 
USU acres ; if he sells S7H acres, 4ow much land has 
he left? 

7. How much paper has a printer left if he had on 
hand 30.t-2- reams, and has used 7¾ reams for one job, 
and Si reams for another ? 

8. A grocer, having mixed 15¥ pounds of tea with 32,H 
pounds of a different kind, sold all the mixture but 13½ 
pounds; how much did he sell? 

9. B started on a journey of 100 miles; the first day 
he travelled 30li miles, the second day 36{ miles; how 
far has he yet to go ? 

10. Henryhad$47½, and James as much lacking $91\; 
how many dollars had James ? 

11. The selling price of a horse was $125J; the gain 
was $26¾; what was the cost pric~? 

12. Find the sum of the greatest and least of the frac
tions i, ·d\, ½,*'the sum of the other two, and the dif
ference of these sums. 

Exercise lxi. 

Practical Problems. 

1. $249¼ is $134½ less than the value of my horse and 
earriage; what are they worth? 

2. A boy paid $¼ for a ball, $! for a .slate, $1 for a 
knife and $i72 for a book ; how much did he spend ? 

3. What is the entire weight of 4 crocks of butter 
weighing as follows : the first 10¼ pounds ; the second, 
11 i pounds ; the third, 13/6 pounds, and the fourth 14½ 
pounds? 

4. Three men bought a horse ; the first paid $41 !, the 
second paid $53H, and the third as much as the other 
two; what was the cost of the horse? · 

5. A grocer has 3 barrels of molasses; the first con
tains 27¾ gallons, the second, 42{6 ,· and the third, 36§ 
gallons ; how many gallons are in the three barrels ? 

6. What number is that from which if 5H is taken 
the remainder will be 2H? 

7. A merchant sold 34j ya.rds of cloth for $94t5-1r, 39if 
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yards for $1241, and 70f yards for $184! ; how many 
yards of cloth ,rud he sell and how much did he ,eceive 
for the whole 1 · 

8.-- Four geese weigh respectively 9i, lOi-, 12tir l\nd llf 
pounds; what is·their entire weight? 

_9. A lady hired a gardener at 15 cents an hour for S 
(hys ; how much did she pay him if he worked 6rli;;, hours 
t!1eJirst day, 7f the second, and 5¾ the third? 

10. If 5f gallons of brandy are mixed with llg gallons 
of water and 8-z\ gallons of whiskey, how many gallons' 
a.re there in the mixture ? 

11. A paid $46½ for an ox, and $57 A more than this for 
a horse ; for how much must he sell them to gain $26¼ 1 

12. A owns 71i acres of land, B owns 112& acres, C 
owns 217H acres, and D owns 872H acres, liow many 
acres do they together own ? 

Section V.-Multiplication and DivisiQn of 
Fractions. 

Case I. 
112. To multiply a fraction by a whole 

number. 
Oral Exercises. 

1. If 6 cents are multiplied by 8, what is the product 't 
2. If 8 marbles are multiplied,by5, what is theproduot7 
8, If 8 sevenths aremultipliedby5, whatis theproduotif 

8 sevenths (f) multiplied by 5=15 sevenths (¥=2}). 
4. How much will 5 pair of ducks cost at $i a pair ? 
5. How much will 10 yards of cloth cost at $¼ a yard? 
6. If it requires ¾ of a yard of cloth to ma.ke a vest, 

how many yards will it require to make 8 vests 1 
7. If a man earns $¼ in 1 day, how much will he earn 

at the same rate in 10 days? 
8. If a hat cost M how much will 12 hats cost 1 
·9. If 1 yard of muslin cost $1, what would be the cost 

of 4 yard's 7 • 
10. If a man· can plough -J of an acre of land m 1 day 

how many acres could he plough in 7 days 1 
11. If a barrel of :O.our cost $8!, what will 5 barrels 

aost 7 
Multjply the fractional and integral parts separately, and add the pro> 

ld.110ts. 
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12. How much is 6 times I? -&·? -ll-r? ii 
13. How much is 8 times H 1 / 2 1 i 1 ¾ 1 . 
14. How much is 10 times 1/0 1 2f 1 6} 1 3,:\ 'f 

Ex. 1. Multiply lo by 5. 
Since 3 apples multiplied by 5 = 15 apples, 

so 3 tenths(~) multiplied by 5 = 15 tenths (½-&); 
5X3 . 

:. 5 x /<r=H=10; 
but 

5
1X: =!(Art 77)= 10

3
+ 5• 

Hence, To m'U,ltiply a fraction by any number we eitMr 
multiply the numerator by the number or divide the denom• 
inator by' it. 

Exercise lxii. 
Multiply 
1. H- by 9. 
2. H by 8. 
3. ls by 7. 

4. H by 10. 
5. -~¥ by 49. 
6. U by 91. 

7. H by 21. 
8. -r81J by 24. 
9. N"% by 36. 

10. At $1! a day, how much does a man earn in 4 weeks 
of 6 days each 1 

11. What is the cost of 36 dozen eggs, at 36½ cents a 
dozen. 

12. At $16! a month what will a boy earn in 12 months 1-
13. What is the cost of 12 pounds of beef at 14£ cents 

a pound. 
14. What is the cost of 14 bushels of oats at 62½ -cents 

a bushel 1 

Case II. 
113. To divide a fraction by a whole mun

ber. 
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 7 
3. Divide ~ by 2 ; lr by 3 ; H- by 8. 
4. If 3 ducks cost y\ of a dollar, how much will 1 duck 

cost 1 
Cost of 3 ducks=$-r60 ; 

1 duck=¼ of $/!i=$:r2o-=$J =20 cents. 
5. If 3 caps cost t\r of a dollar, how much will 1 cap 

coat 1 
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C. William had l~ of an orange, and divide11 <8qually 
among 3 of his schoolmates; what part of orf.nge did 
he give to each 1 

·7. A man shares ,S- of a ton of coal among 5 persons ; 
how much does each get 1 

Share of 5 persons= B of a ton ; 
'' 1 person=} of i of a ton 

= -l\ of a ton. 
8. If 8 men can do J of a piece of work, how much can 

l man do in the same time ? 
9. If 3 men together own l of a vessel, what part of the 

v'essel does 1 man own, if their shares are equal? 
10. A lady gave ¾ of a pound of candy to her 4 sons 

and 2 daughters ; what was the share of each ? 

Ex. 2. Divide f by 4. 

Since 8 apples divided by 4 = ~ aJ)ples, 
so 8 ninths (i) divided by 4 = 2 ninths m; 

:. t+4=~ =§_:-i. 
W e may obtain the same result by multiplying the 

denominator of f by 4, and reducing the resulting 
fraction to its lowest terms ; thus, 

f+ 4 = 4!9=f. 
Hence, To divide a fraction by any mimber we either divide 

the numerator by the number or miiltiply the denominator by 
it. 

Exercise lxiii. 
NOTE.-Reduce mixed numbers to improper fractions. 

Divide 
1. H by 5. 4. -~ by 17. 7. 4t by 10. 
2. !~ by 7. 5. 7-!- by 6. 8. 129} by 16. 
3. h by 9. 6. 4l by 7. 9. 287~ by 12. 
10. It a man can reap 22¾ acres of wheat in 7 days, how 

much could he reap in 1 day ? 
11. If a man can cut 15¾ cords of wood in 7 days, how 

many cords could he cut in 1 day 1 
12. If a man can walk 38½ miles in 10 hours, how far 

could he walk in one hour 1 
13. If 7 tons of coal cost $60!, what is the price p81' ton? 
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Case III. 
114. To multiply a whole numb~r or a 

fraction by a fraction. 
Oral Exercises. 

1. If a yard of muslin cost 12 cents, how much will ! 
of a yard cost 1 

2. If a man earns $60 a month, how much will he earn 
¼ of a month? 
3. If a ton of hay cost $26, how much will ¼ of a ton 

cost? 
Cost of 1 ton= $26 ; 

" ¼ " =l of $25=$6; 
CC t " =4 X $6=20= $4X525, 

4. If a house cost $800 and a barn -! as much, how much 
does the ba,m cost ? 

6. If f of $60 is 8 times the cost of a shawl, what does 
the shawl cost? 

6. How much will f of a bushel of potatoes cost at $f a 
bushel? 

Cost of 1 bushel= $f ; 
" ! " =!off =$4!5. 
" ¾ " =3X$4!5=$!:!. 

t;. John had$-!, and lost i of it;· what part of a dollar 
did he lose? 

8. Robert had f of a melon, and gave his brother i of it; 
what part of the melon did he give away? 

9. A man owning -fo- of a mill, sold 1 of ¼ of what he 
ow:Q.ed ; what part of the mill did he sell 1 

10. Thomas had f of an orange, and gave to John f of 
i of what he had; what part of the whole orange did 'he 
give aw~y? 

Ex. 3. Multiply Irr by J. 
Here, 3 x l-rr = H- ( Art. 112) 

This result is evidently 7 times too great, becau~e 
1\ is not to be multiplied by 3, but by l of 3 (Art. 94); 
we must·therefore divide H- by 7. Hence we have 

f X/g-=H,+t;=y1/!' (Art. 118) 
8X4 

=7x19 
the product of the numera,;ors, 

=ihe product·o1 the denomina.ton. 



FRACTIONS, 95 

Hence, The prod1ict of two fractions is found by m1tltiplying 
the two n1tmerators together for the numerator, and the two 
denominators together fo1· 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. 

NoTE.-Whole numbers may be regarded as fractions with unity for 
denominator. 

Exercise lxiv. 
NOTE.-Cancel the factors common to the numerators and the denomi-

nators. 

Find the value of 
1. -g x 18. 5. H x i°-a• 9. H x H x H-
2. ~ x 45. 6. -,90 x -{'1 x -,l-5• 10. -ux l~ x H· 
3. f x43. 7. ~X/2xH. 11. ·r'-o-x~ixu-. 
4. -llf x 124. 8. H x lo x 1~- 12. rH x H x I· 
13. What should be paid for ½ of i of a pound of tea, at 

the rate of U of a dollar per pound? 
14. What should be paid for i of a barrel of apples, if the 

whole barrel is worth ti of a dollar~ 
15. A has -! of $375, B has ! as much, and O ¾ as much 

as both; how many dollars has each, and how many have 
they all? 

Ex. 4. Multiply 61 by 7t. 
7!=~,,-9, and 6J= 2l; 

7!x6f= 3/ x ~P= 1,i-3 x-1=52 .. 

Exercise lxv. 
·Find the value of 

1. 3! x 5¥, I 4. 39~ x 33½, 
2. 6,t X n. 5. 6? X 4r3r X 77 X 4¼, 
3. 17* x 16}. 6. 3 x 7½ x H x 3r8r-

7. If a cord of wood costs $4¼, what will 3½ cords cost? 
Cost of 1 cord = $4¼ ; 

'' 3.1 cords = 3½ x $4¼ 2 
={x$1;{=$1!.l!.=$14f. 

8. If a pound of sugar is worth 9½ cents, what will 4½ 
pounds cost 1 
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9. If a- man reaps 3¾ acres of wheat in a day, how 
many could he reap in 2! days 1 

10. What would be the cost of 18¾ acres of land at 
$18¾ per acre 1 

11. If a ton of coal costs $6!, what will be the cost of 
9f tons at the same rate? 

12. Mr. Jones rented a house at $42¾ a month, taking 
a lease for 5 years, but disposed of the lease at the end 
of 3¼ years; how much rent did he pay? 

13. A bill of books at retail amounts to $375~, but I 
got a reduction of ½ for wholesale and ib- for cash; what 
was the exact amount of the bill 1 

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 1 

2. How often is 3 lbs. contained in 24 lbs. 
3. If 24 apples are divided equally a:uiong 6 boys, how 

many apples will each boy receive1 
4. How often is 6 apples contained in 24 apples 1 
5 When both dividend and divisor are concrete num, 

bers,whatkindof number is the quotient1 Giveexamples. 
6. How often is 4 ninths (&) contained in 8 ninths (&)1 
7. How often is 2 fi.fths(f )contained in 12 fifteenths(H)1 
Reduce the fractions to equivalent ones having a. common denominator. 

8. How often is I"1l contained in j? 
9. At /u of a dollar each, how many caps. can I buy 

for$!? 
10. If a pound of coffee costs $¼, how much ca.n be 

bought for $1¼ 1 
11. At $i a yard, how many yards of cloth can be 

bought for $61 
Yards boughflor $j=l yd.=! yd.; 

" " $1=i yds.+i=¾ yards; 
'' $6=6 x j yards= 10 yards. 

12. When apples are worth $¾ a bushel, how many. 
bushels can be bought for $t? 

13. At $1 Bi yard, how many yards of silk can be 
bought fo:r $4· W 



l"P-AU'rlONS. 

Ex. 5. Divide J by l 
i = ½-~, and i = fr;. 

Since 10 apples divided by 9 apples= \P, 
so 10 fifteenths (t~) divitle<l. by 9 fifteenths (!i:)===· 'Jl, 

:. ¾ +- i = H + T°s = 11 
_5x2_.5. ,2 
-3x3-aXz_ 

=dividend multiplied by divisor inverted. 

Or we may reason as follows: 
Here, l·;- 3 = ~- (Art. 113.) 

This result is evi<lently 5 times too small, because f is 
not to be divided by 3, but by¾ of 3. (Art. 94) The 
true quotient must therefore be 5 times u Hence 

2 • , - ,.,_ ~ - 5 x'2 - is ~ b f ~ -;- t - v x 11 - 3 x 3 - 8 x :s, as e ore, 

Ex. 6. Divide 10 by ¾, 
10 = lf = 4.f-. 

10 + J = 4_0 + J = 4',...0 = ~-~~_o = t X 10, 
,. -1 4 · -~ 3 X 1 :I l 

=<livhlend multiplied by divisor im·erted. 

Hence, To divide one fractio-n b11 another, invert the divisor 
and m1tltiply the dividend by the fraction thus formed. 

Divide 

1. 10 by f. 
2. 18 by¥· 
3. 30 by~-
4, 40 by 3½, 

Exercise lxvi. 

5. ¾ by f-z• 
6. H by lo· 
7 H by{,. 
8. }H by H, 

Exercise lxvii. 

Practical Pro bl ems. 

1. If¾ of a yard of cloth cost 2-1 cents, what would a 
whole yard cost? 

Cost of! of a yn.rd=24 cents; 
"¼ .• =8 " 
·• : '' = 4 x 8 cants= 82 cents. 
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2. At $1{ per bushel, how many bushels of wheat can 
be bought for $42f? 

3. If a ton of coal is worth $6}, how many tons can be 
bought for $89r6-cr? 

4. If a bushel of apples cost $2!, how many bushe]g 
could be bought for $60{? 

5. If a man earns $7k in a, week1 how long will it re
quire him to earn $20¾? 

6. A man divided 30! pounds of flour among the poor. 
giving to each 2! pounds; how many persons were there? 

7. If 21¾ pounds of tea cost $18~~. what will 1 pound . 
cost1 

8. If an errand boy earns $7f in a week, how long 
will it require him to earn $20!? 

9. A man raised U3¾ bushels of wheat on 8½ acres of 
land; how many bushels per acre was that? 

10. In how many days will a horse eat 329½ pecks of 
oats1 if he eats 1/r pecks daily? 

11. If j of an acre of land sells for $30, what will au 
acre sell for at the same rate 1 

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, aro 

. l · 4 st 
fractions; as7 , 2½' T" 

Ex. 1. Reduce l to a simple fraction. 
t 

Since the numerator of a fraction is the dividend 
and the denominator the divisor (Art. 94), we have sin,' 
ply to divide the numerator, ½, by the denominator, _5• 

as in division of fractions; 

hence, i = ½ + ¾ = ½ x ! = i.\-• 
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Ex. 2. Reduce :l to a simple fraction. 
5 

8 8 5 40 
- ..:.. 41. = - X - = -- = 11.~ 1 . 5 1 21 21 2 1 • 

gg 

In many cases it is simpler to multiply the numer• 
a.tor and denominator of the complex fraction by the 
L. C. M. of the denominators; thus, 

~ = ~ - ~ - 1Jl 4l 5 X 41 - 21 - 121• 
5 5 

E 3 S. 1·f 1+½ . lH 
X. . imp i Y----:i l -:- - .. · 

-3 1-t 
Multiplying the numerator and denominator of tl a 

dividend by 3, and the numerator and denominatoi 0f 
the divisor by 5, we have 

3+1 5+3 4 8 4 1 
3-1 : 5-3 - 2 : 2 - 8 - 2. 

Exercise }xviii. 

52 9I 23 3k on¼ 
1. 6. 11 11. 16. 

3( 2-,l-; . 2;¾+}" ll of 1f 

~- 5 3 2½+1i 17. 
3~ of 2f-½ 

2. 7. _!_.!.. 12. 
I) 7 3J-2½

0 :l'd of 8/4 5 -1 l 

H ... Uf 14¼-6½ 18. 
4l5 of 21 

3. 8. Gg· 13. 
3½+rff" 5¼-4½ 

lH 2¼+3¼ 
H 15~ y~+6-!. 19. 5½x 1½. 4. 7t{ 

9. ·ff. 14. 
9!-3¼ 3 

4-~ 9 21+1u 2!-1¼ 
5. 9 10. 3/r. 15. gzsu- · 20. 

2f 7-:rn li of 11 

118. Brackets, which are of several kinds-e,f!-. 
( ), { }, [ ],-are used to denote that all nm~bers m 
eluded within any pair of them are to be considered a.a 
forming but one number, and are therefore to be 
equally affected by any number not included within 
the same pair of brackets, thus 



100 ELEMENi'A.RY A.RITHMETIO, 

(6 + 3) X 8 = 9 X 8 = fa 
Also, ls + 2 x { 9 + 3 x ( 4 + 3) + I 7 } + 21 J x 9 

= 8+~x{9+21+17}+21Jx9 
= 8 + 94 + 21] X 9 
= 123 X 9 
= 1107. 

119. \ Vinculum is a sign sometimes used instead 
of bracl..,.,..;s, It consists of a line drawn over the num
bers to be considered as forming one number-thus, 
2 X 8 + 3 = 2 X 11 = 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" 
eonnect 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 oj 
ambiguity. 

'rhe following cases will illustrate the generally re
ceive~ usage in Arithmetic respecting these signs:

(1) The operations indicated by "of," x, and+ should be 
performed before adding or subtracting. 

Ex. 4. 

1
8 + i- of /-r - ¼+ ½ + j x -& 

= +(! of /r)-(i-7 ½)+(f Xfr) 
= + lr - ¾ + r\ 
=H, 

(2) The operations indicated by x and -;- should be 'f)er-
formed in the order in which they occur. -

Ex. 5. · ¾ x -{'1 -;- f 
=g Xr61X ! 
=U. 

Ex.6. 



IOI 

7
-" f: It t ~ t 

= f. 

th. 7 .. 

(8) The operation indicated by "of,,, s1ioiild be perforrned 
before that indicated by +; this is the only case in whi-cb 
custom makes a, distinction between x and "of." 

Ex. 8. f of 24+1~ of i =(tx .Y.)+(Vxf) 
=. X Y. X -lro,XS 
;=:: ~ • 

121. If a number is placed before a brneket, with 
no sign after i·t, it is implied that the contents of the 
bracket are to be multiplied by the number. In like 
manner, if two brackets stand si<le by side, with no 
sign between them, it is implied that the contents of 
one bracket are to be multiplied by the eontents of 
the other. 

. . 2¼-g of 1¾ 
Ex. S ~unphfy ¼ of 3¼+?;f 

2¼-i ol 1¾ 2¼-¾ of 1
.;. 2¼-V 36(2!--V) 

t of 3½+H ¼ of 1f+U ¾+H 36(}+-m 
= 81-44 =~=1. 

24+13 37 
NoTE 1.-In multiplying 21 by 36, multiply the frac. 

tional and integral parts separately, and add the results. 
2. In multiplying lJ- by 3G, divide the denominator, g1 

into 36, and multiply the numerator, 11, by the quotient, 4. 

Ex.10.SimplifyS++· 
2+-1 

7+-
2 

Beginning at the loweRt fraction, considering 5 as 
fts numerator and 7 + ½ as its denominator, aml nrnl
tiplying each of these terms by 2, we have 

l 1 8 15 sit 8~-=--r-==8 + --io=- + 80f-lo= · 
2+-1 2+14+1 

'l+i 
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Exercise lxi.x. 
Simplify the following expressions: 

L 4 X (31 X 5•) - 17 f. 
2. (! of f of 3£ +SJ)+ (10½ - 7il), 

S. 9f of fr + 6f of -lo- • 
6fa of f 4! of 2¥i-

4. (19! - 3!) X (3} - 2J). 

5. 19f - 3¾ X 3f - 2f. 
6. 19! - 3f X (3t - 2J). 

( 4½+5!) ( - 3) 
7. 5!-2! X 2-ij • 

8. 4 of f _ h of H 
511i-4tt . 7U-6f 

9. (! + !) X (! + ¼) - (! - ½) X (! - J). 
10. (! + t) X. (!-¼)+ (¼ - f). 
lL (i\ + l) + (3 - !) X (! + 2¼). 

12. (2! + 1¼ + 3})+ ! off of lj. 

l!-* 6 9X5 11! 
lS. 1!+

1
\ +7ofl4X_3_15. 

3½-2¼ 
l4. t of (¼+¼) + l5f. 

S½-¼ 
15. 2½ + 3l+i - 2f of ti - f. 

10. 2½ + :~:- 2f- of Hi - f). 

17. ff x m + Ht x 1'f.r. 
18. 4½ of fr + 51 of lf. 

19. 4! of 2! - 21\ + Sf _x_ 3g + lz+ + 3f. 

IQ. ~ + _!_ - ! of!. 
I lOj la 28 
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1. What is a fraction 1 Define a Simple, a Compound, 
a Proper Fraction. 

2. What rule of fractions is anticipated in reducing a 
mixed number to an improper fraction 1 

3. If the numerator and denominator of a fraction be 
multiplied by the same number, the fraction thus obtained 
is equivalent to the former fraction. Prove the truth of 
this statement by taking the fractions J and ti and showing 
that they are equivalent. 

4. What name is given to a fractional expression of the 
form of f 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 1 

5. What is meant by a vulgar fraction 1 When is a vulgar 
fraction greater than unity 1 What is it then called and 
why~ 

II. 
1. A vulgar fraction may be considered as expressing the 

division of the numerator by the denominator. Explain 
this. 

2. Explain the principle upon which vulgar fractions are 
reduced to their equivalents having a common denominator. 
When may the common denominator be less than the pro
duct of all the denominators ; and how is it then deter
mined 1 Ex. ¾, !, ¼, i, H-, 

3. By what fraction must¾ be divided to give a quotient 
H 1 Can more than one such fraction be found 1 

4. State and prove the rule for the division of one vulgar 
fraction by another. Divide f by !, Show that a proper 
fraction will itlways be increased by dividing it by another 
proper fraction. By what fraction must H be divided to 
give a quotient 31 

5. A man's wages are $3f a day, and his daily expe.nses 
are $1¼; how many days must he labour to enable him to 
buy a suit of clothes worth $46¼ i 
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m. 
1. Define Numerator and Denominator, and show 

why they are properly applied to the terms of a fraction. 
2. John had ¾ of a melon and gave away t of what 

he had; what part of the melon had he left 1 
8. A miller wishes to put 39 bushels of wheat into 

bags, each bag to hold 2! bushels; how m_any bags 
would it require W 

4. A man owned i of a ship and sold ¾ of his share 
for $5475; what was the whole ship worth? 

5. If 7½ pounds of coffee costs 187½ cents; wh!l,t will a 
'bag containing 68f- pounds cost 1 

IV. 

1. Before subtracting fractions, why is it necessary to 
change them to others having a common denominator? 

2. Arr~nge the fractions f, -g-, -{5, U, i of f-6 in order 
of magnitude. 

3. If $2-& will pay a woman's wages for 2½ days, how 
much will pay for 5! days' work 1 , 
. 4. James by mistake subtracted ¼ instead of f; was 
his answer too large, or too small, and how much 1 

5. A man owning i of a f!3ictory, sold f 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-r6:r thousand feet of boards for $135.80; 

at the same rate, what would 19¾ thousand feet cost 1 
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* 1 
5. On i of' my field I plantecl. corn ;·~on i of the. 

'remainder I sowed wheat; on i of the -r~mainder ~ 
planted potatoes ; the rest, consisting of -l of an acre, 
was planted in beans; how large was my fteid? 



CHAPTER V. 

DECIMALS, 

Section I-Definitions. 

Oral Exercises. 

1, If an apple is divided into ten equal parts, what is 
~me of the equal parts called? Wlrnt are 7 of these 
called ? 3 of them? 

2. If 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'? D parts? 

4. How are hundredths got? How are they got from 
tenths1 

5. What part of 1 tenth is 1 hundredth? How many 
1 hundredths in 1 unit'? In 1 tenth? 

6. If 1 hundreth of an apple is divided into ten equal 
parts, what is the fractional unit called 1 

7, How many thousandths are equal to 1 hundredth? 
To 1 tenth 1 To 1 unit 1 

8 What is 11tr of 11r;? fo of io of -/0 ? lo of Tiu? 

122. A Decimal Fraction is one which has for 
its denominator 10, 100, 1000, or _some power of ten. 

The .Power of a number is the product obtained 
by multiplying the number by itself one, or mor 
times. 

Thus, 9 is the second power of 3, for 0=3 x 3. 
27 °1 third ., 3, for 27 =3 x 3 x 3. 
81 •· fourth 3, for 81=3 x 3 x 3 x B, 

123. The Denominator of a decimal fraction is 
never expressed, but is always lj.nderstood. F-o:r 
brevity decimal fractions are usually called Decimals, 
A decimal fraction is exprel3secl by writiiig the Nume,,, 
a'tor with a point (.) befo1·u it, 
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Thus, $g is written 1 
%1, 
.;~ 

TIJ~ 
1!39 Toon 

·0l. 
·79 . 
·001. 

,, ·139. 

124. The Point 
the decimal point. 
from whole numbers. 

placed before decimals is called 
It separates the fracti0nal part 

125. The first place to the right of the decimal 
point is that of tenths; the second place is that of 
hundredths; the third, that of thousandth;;?; 
the fourth, that of ten-thousandths; the fi.ri,,, 
that of hundred-thousandths; &c. 

Thus, 23.045=2 x 10+3+ fh+rto+Tifk• 
Hence it appears that decimals are simply an exten

sion of the ordinary system of notation and nu
meration. 

126. Naughts a.-ffixed to a decimal have no effect on 
its value; that is ·9, ·90, ·900 are all equal; 

for, ·9 = /cr, 
·90 = lo%- = Irr• 

·900 = lo%% = Irr· 
127. To convert a decimal . to a vulgar 

fraction. 
Since ·378 means 3 tenths,- 7 hundredths1 ' and 8 

thousandths ; 
·378=/o-+-rk+rdtro-

300+70+8 =~ 
- 378 -iooir· 

Similarly ·00307 _means 3 thousandths and: 7 hundred
thousandths; 

"()0307 =r/oo+ nnfooo 
300+7 

==100000 
=- rlo%7ou. 

Renae, To expre.'lS a decimal as a 'IJ'Ul,gar fraction write 
~ given decifnutt <W a vjh<>"te num,ber for th.a. ti1'merator of 
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the vulgar fraction, and for the denominator write 1, 
followed by as many ciphers as there are decimal places ir1 
the given decimal. 

Conversely, a fraction having 10, 100, 1000, &c.1 

for denominator may be expressed as a decimal by 
writing the numerator and counting off from the right 
as many figures as there a1·e dphers in the denominq,tor. 

Thus'3-Afcfo-=3·175, and i&!-o-=·075. 

Exercise ~-
Express the following decimals ts common fractions: 

1. ·7. 6. ·4123. 11. ·00427. 
2. ·36. 7. ·0614. 12. ·00036. 
3. ·08. 8. ·0078. 13. ·0200,. 
4. ·784. 9. ·7614. 14. ·712465. 
5. ·709. 10. ·3005. 15. ·000006. 

Express the following fractions as decimals : 

16. i8cr· 20. N-Jzy. 24. 1261o1>70• 

17. -iifo"• 21. 2rh• 25. NotMo· 
18 . ..Afo. 22. 4y1«f0 . 26. 3~00• 

19. rto-· 23, 16io2a'h• 27. 16rJlloo• 
Exercise lxxi. 

Write the following decimais in words: 

1. ·9. 
2. ·27. 

5. 4·31. 
6. 7·216. 

9. 21 ·3601. 
10. 17·0064. 

3. ·368. 7. 3·314. 11. 18 ·00081. 
4. ·064. 8. 5·8167. 12. 20·01458. 

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 fl~ 

hundred and nine ten-millionths; one hundred and 
a,nd oue thousa.ud a.lld one bundred-thousalldth'" 
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Section II.-Addition. 

128. To add Decimals. 
Ex. 1. What is the sum of 3·7, 14,035, 81 ·64 and 

·71651 
3·7000 

14·0350 
81·6400 

·7165 

100·0915 

or 

3·7 
14·035 
81·64 

·7165 

100·0915 
Since we can add figures of the same name only we 

write the addends so thau units will be under units,tenths 
undertenths,&c. Thisisalwaysthecase when thepoints 
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 uhe sum before the tenths. 

Exercise Ix.xii. 
(1) (2) (3) (4) 

42·3 12·326 4031·06 ·608242 
13·06 204·00 108·304 ·0315044 

8·049 8·3024 9·001345 ·8034 
1·6 52·007 7(3-739 ·086 

·037 324·1 250·0007 ·9106 
---- -~~~ 

Fincl the sum of 
5. 4·5+70·63+1·079+25. 
6. ·126+3·05+ ·07 +·528+17·093. 
7. 111·306 + ·0317 + 2·793 + ·007. 
8. 4 70·05 + 72·701 + 3 ·0315 + 413·2658. 
9. 12·3987+4·1462+·02063+13+10·962. 

10. 210·7 + 14563·21+·0173 + 382·74156. 
11. 9·127 + 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 calico measuring re

spectively 25·5 yards, 29·125 yards, 34·25 yards, and 
38·75 yards; how many yards are there iu the 4 pieces 1 

15. Four fields contain as follows ; 15 ·375 acres, 
i~' 1

• 
1 '-?.acrc~, 14·003 ao;es, 16·15 ~ere.a; bow ina,ny oores 

1do t!-1: "" 1r DP)r'l,., oouta1u? 
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Section III. -Subtraction. 
129. To subtract decimals. 
Ex. 1. From l 7·013 take 1 ·90764. 

17·01300 
1 ·90764 

15·10536 

or 
17·013 
1.90764 

15·10536 

109 

We write the subtrahend under the minuend, placing 
tenths under tenths, hundredths under hundredths, &c. 
Then, as there are more figures in the subtrahend than 
in the minuend, we may annex as many ciphers as will 
render 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 numbers and place the 
decimal point in the remainder immediately to the left 
of the tenths. 

From 
Take 

(1) 
18·5 
2·3476 

From 
5. 1·869 take 
6. ·0061 ,, 
7. 6·723 
8. 9·305 

Exercise lxxiii. 
(2) (3) 

2·8706 ·50376 
·49 ·065 

·0374. !J. 204·1 
·00089. 10., lQOO 
2·7981. 11. 2 
7·9. 12. 17·36 

Find the value of 
13. (7·2- 2·75)- (1 ·9- ·0027). 
14. 36+7·07-24·896-(3·164- ·799). 

take 

(4) 
·36 
·12704 

36·002. 
999·99.· 
1·3678. 
9.0184. 

15. (273·29 -41 ·802)- (7· 162 + 51 ·386- ·09863). 
16. The length of a seconds pendulum is 39· 1392 inches, 

and that of a French metre 39·371 inches. Find the dif
ference in length between them. 

17. A sovereign weighs 123·274 grains, and a shilling 
87·272 grains; find their difference in weight. 

18. · Take eleven thousands from eleven hundredths. 
19. Add together the sum and difference of seventr, 

three thousandths and one hundred and fifteen millionths~ 
20. From a piece of muslin containing 27·5 yards, a 

werahant sold 13·75,yards; how much was left? 
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Section IV.-M ulti_plication. 

130. To multiply decimals. 
Ex. I. Multiply ·7 by ·9. 

Since ·7 = lo and ·9=-fo ; 
:. ·9 x ·7=-rh x ln-=·r6a3o=·63. 

Ex. 2. Multiply ·731 by ·06. 

Since ·731=-iJtln- and ·06=r~o ; 
:. ·06 x ·731=r&o x -io''t!o=i6388o=·04386. 

Ex. 3. Multiply 3·76 by 2·4. 

Since 3·76=y~ and 2·4=ft; 
... 2·4 x 3·76=1t x U!= ¥8aa=9·024. 

Hence, To mnltiply decimals, multiply as in the case of 
integers and mark off from the right of the prod'llct as many 
decimal places as there arc decimals in the factors. 

(1) 
Multiply 4·64 
By 3·35 

Multiply 

Exercise lxxiv. 
(2) 

53·062 
4·53 

(3) 
·1346 

·203 

5. 713 by 3·47. 9. 13·14 by ·0236. 
6. 3·96 by ·068. 10. 714·6 by 1·124. 
7. 9·07 by l ·06. 11. 9 ·006 by ·0045. 
8. ·008 by ·009. 12. 1 ·001 by l ·009. 

(4) 
675·1 

·008 

13. A square link contains 62·726 square inches; what 
is the area in inches of 5327 square links ? 

14. A pint of water weighs 1 ·25 pounds avoirdupois; 
what is the weight of 7·8 pints? 

15. Gold is 19·26 times as heavy as water; what weight 
of gold is of the same bulk as 17 ·342 pounds of water 1 

16. The circumference of a circle measures 3 ·14159 
times its diameter; what will be the length of the cir
cumference of a circle whose diameter measures 37 ·258 
miles 1 

17. Find the product of the sum and d.iff erence of ·27' 
and 27 

18. What is the weight of five cubic feet of water, it 
a cubic foot weighs 62·455 pounds avoirdupois 'I 
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131. To multiply by 1 followed by ciphers 
Ex. 4. Multiply 71 ·134 by 10; by 100; by 100000 

71 ·184 . 71 ·184 71 ·134 
10 100 100000 

711 ·340 nm ·400 7113400 •ooo 
From these examples, it will be seen that the deci

mal point has been moved to the right in the p1·oduct 
as many places as there are ciphers in the multiplier. 

Hence, To multiply by 1 followed by ciphers, move the 
decimal point as many places to the right in the multiplicand 
as there are ciphers in the multiplier, and the result will be 
the product. 

Section V.-Division. 
132. To divide one decimal by another. 
Ex. 1. Divide 9 by ·3 . 

• ll-=lOx 9 =9-Q=30 . 
. , lOx ·3 "3". 

In this example we multiply both divisor and dividend 
by 10. This makes the divisor a whole number. 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 

10 ·S-8 we proceed to divide as usual. 
Ex. 3. Divide 3·24 by ·00081. 
Multiplying both divisor and dividend by 100000 we 

get 324000+81, which can easily be worked by ordinary 
division. 

Ex. 4. Divide ·736644 by 234·6 
We multiply the divisor and dividend by 10; the divisor 

is now a whole number. The operation will then stand 
as follows 

~346)7 ·36644( ·00314. 
7·038 

3284 
2346 

9384 
9384 

We first bring dowri 3 tenths 
and put the decimal point in 
the quotient. The divisor is 
not contained in 73 tenths ; 
we therefore put a 0 in the 
quotient and bring down 6 
hundredths. Since the diviso? 
is not contained. in 736 hun• 
dredths, we put auother 0 in 
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the quotient and bring down 6 thousandths. The divi
sor is now contained in 7366 thousandths. The rest of 
the work proceeds as in ordinary division. 

Hence, If the divi.,or as a decimal, we multiply both 
divisor and dividend by such a power of 10 as will make 
the divisor a whole numbe-1, and then we divide as in simpla 
division, placing the decimal point in the quotient as ao011, a.s 
th; tenths figure of the dividend is brought down. 

Exercise lxxv. 
Divide 
1. 16·578' by 5·4. 7. •0774 by 480. 
2. 48·591 by ·96. 8. 21·3 by 37·5. 
3. 2 ·56 by ·0032. 9. 202 by ·01. 
4. 4·126 by 640. 10. 406·8 by ·018. 
5. 3·1 by ·0025. 11. 1·066 by 13. 
6. ·0012 by 1·6 12. 15'77 by ·19. 

133. To divide by 1 followed_by ciphers. 
Ex. 4. Divide 136·15 by 10; by 100; by-10000. 

10 I 136·15 100 I 136·15 10000 I 136·15 
13·615 1 ·3615 ·013615 

From these examples, it will be seen that the deci
mal point has been moved to the left in the quotient 
fl,S 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 dividend as there 
1tre ciphers in the divisor, and the result will be the qUQtient. 

Section VI.-Reduction of Decimals. 

134. To reduce a Vulgar Fraction to a 
Decimal. 

Ex. 1.-Recluce / 0 to a decimat 
40)300(·075 1\ equals io of 3 (Art. 04). 3 equals 

280 30 tenths, and n; of 30 tenths is O tenths. 
30 tenths equals 300 hundredths, and -ltr, 

200 of 300 hundredths is 7 hundredths, and 
200 20 hundredths remairung. 20 hundredths 
- equals 200 thousandths, and ltr or 200 

t:housauu.ths is 5 thousandths; henc~ / 0;;;:;--075. 
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Hence, To reduce a wlgar fraction to a decimal anneoo 
ciphers to the numerator and divide by the denominator of the 
fraction, and place the decimal po·int in the quotient as soon 
us the first cipher annexed is brought down. 

Exercise lxxvi. 
Reduce the following to decimals : 

1. -f6 • 6. -lrf. 11. rh-• 
2. ¾, 7. Irr• 12. 6f. 
3. i, 8. *· 13. 24rt"K• 
4. --ih- 9. n1ci• 14. 3H-. 
5. 7J~- 10. e,54 • 15. 46-fff• 

Section VIL-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 ½ to a decimal. 
½ · = ·3333, &c. 

Ex. 2. Reduce -{1 to a decimal. 
i\ = ·4545, &c. 

136. Decimals of thjs kind are called Repeating 
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 figti:t;l;l 
repeated the dot is placed over it. 

Thus, ·3333, &c., is indicated ·3. 
·4545, &c., " ·45 
·2333, &c., " ·23. 

Ex. 3. Reda.ce -.z371: to a decimal. 

-b ;;;;; ·1363636, &c,, ;;;;; ·136, 
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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 immediately 
after the decimal point. 

140. Since 
! = ·11111.~ Also rl~ = t + 11 = ·010101. .. 
t = ·22222... -rPrr = ·o5o5o5 ... 
t = ·55555... H = ·171717 ... 
Similarly, nh = ¼ + 111 = ·C0lO0l... 

1~~ = ·125125 ... 
From the preceding examples it is evident that a 

l"'ltre Circulating Decimal may be expressed as a frac
Uon by writing the figures that repeat as numemtor, 
and as many nines as there are figures in the repetend 
for denominator of the fraction. 

Thus, ·65 = ilf• ·378 = Hf, 
' -t~ = ~- 5·43 = 5U, 

3·4 = 3&. •b37s = --IM• 
:X.41. Mixed Circulating Decimals maybe :r:e. 

du1:;ed to vulgar fractions in the following manner: 
. 3! 

Ex. 4. ·034 = ·03g = 100 = lo~ = 3Jmf. 

Ex. 5. 

Ex. 6. 

From these examples it is evident that a Mixed Cir
culating Decimal may be PXpressed as a fraction by 
subfract?'.ng the part of the d('l'imal which does not 
rf'peat from the whole decimal and placing the remain
der as numerator, and as many nines as there are figures 
in the repetend, followed by as' many ciphers as there 
~re figures in the part wlu'ch. ioes not 2·epeat, ~ rf.~ 
inator of th6 fraction. · · · · 
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Exercise lxxvii. 
Reduce to vulgar fractions: 

1. ·3. 5. ·024:. 9. 4·053i. 
2. ·54. G. ·314. 10. 11 • 287. 
3. •720. 7. •00075. 11. 3"4is. 
4. ·32D. 8. ·0443 12. 2·345. 

142. The Addition or ·subtraction of Cir
culating Decimals is generally perforniecl by re
peating the period as many times as seems sufficier..t 
to insure the required degree of accuracy, an<l. 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 arc more 
usually performed by reducing the decimals to vulgar 
fractions, then multiplying or dividing these fractions, 
and re<l.ucing the results once more to decimals. 

Ex. 7. Multiply ·23 by ·36. 
·36 X ·23=J8 X G~=-tir\=·084. 

Ex. 8. Divide ·16 by ·0027. . . . . 
• lG +·0027=l,i+TiRh=.!!_JQ=61-1. 

Exercise lxxviii. 
Find the value of . 

1. ·3iooi +21·003+41-G07342. 

2. ·3 - 0 09 and ·04- ·007692238. 

3. 37 ·23 x ·26 and 7 ·72 x ·297. 

4. ·3 + ·09 and ·042 + ·036. 

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 ancl 
the decimal point. Decimals may be multiplied and 
divided by 10, 100, 1000, &c. , merely by shifting the 
decimal point ; show this. Divide ·000121 by 11. 

3. What are the advantages of decimal fractions 1 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 ·5 the dividend and 
·00125 the divisor. 

4. Multiply 2·564 by ·047, and divide ·0016_9 by ·013. 
Verify the result by putting the decimals in the form of 
vulgar fractions. 

5. What are recurring decimals ? Find the recurring 
decimal equivalent to f, and find the vulgar fraction 
equivalent to the recurring decimal ·81246246 .... 

II. 

1. Explain 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. "\Vrite "&lo 
as a decimal, and express the one-millionth part of the 
same fraction as a decimal. Multiply 85·345 by 4·175. 
Divide 25 ·6 by ·ooorn. 

2. Divide ·365 by 20. If in obtaining the quotient you 
cut off the cipher from the divisor and actually divide 
by 2, what corresponding change should be made in the 
dividend? 

3. Prove that ·3333 X ·21~12i = ·070707. 
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) •0625 X •0032 j (2) •016 + '64 ; '45 - '45. 

1 ·18 3 ·04 
5. · Simplify x and divide the result by 

·152 2 ·95' 
·00125. 

III. 
--- 1. Prove the rule for dividing one decimal fraction by 

·05 x ·05 x ·05+-l 
another, and find the value of 

1 
.05---

2. State and explain the rule for reducing a. vulgar 
fraction to a decimal fraction. 

Find the value of !+ ·01001 and of 10·01+1'6, 
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8. Reduce ·064 and 15 ·625 to vulgar fractions ; multi
ply them together in that form, and then reduce the 
result to decimals. Prove by multiplying the decimals 
as they stand. 

4. Which is the greater, li x 2-8-, or ·018 x 2161 
5; Suppose 1.mity represents ·0012, what number re

presents ·0001 1 
1V". 

1. Whether is 1 ·121472658 more accurately represented 
by 1 ·1214726 or 1 ·1214727, and why? 

2. Express in decimal notation the value of 8·0625-
6,?0 - ·oow75+1 ·09236-H!H-

3. A bought a house with ·25 of his money; he spent 
·575 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 exactJy 
divided by the nine significant figures ~ Simplify 
i of l0 --'fi of 2\ 
f of ~--a of -t-

5. 
1
-<vh:t nuiii.ber is that, from which if there be taken 

f of ·375, and to the remainder ·53 of ·3125 be added, 
the sum is 10 ? 

V. 

1. Find the value of -l-r of (¼+li) and prove it equal 
tiO ½ of 20¾+ lOf. 

2. Prove the rule for finding the value of a circulating 
decimal; and reduce H--99999 and 1+10001 to circu-
lating decimals. . 

3. Prove that 46·2+92·4= ·75 x ·6. 
4. Prove that ·02 x ·02 x ·005 x ·005= ·0001 x ·0001. 
5. Divide ¼+¼+-h+iir+-k by t+i'1+-h+ia, ana 

reduce the result to a decimal 
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OOMMlilRCIAL ARITHMETIO. 

Section !.-Tables and Reduction. 

144. ENGLISH 0R STERLING MONEY. 

4 farthings (far.) - - = 1 penny, or ld. 
12 pence - - - - - = 1 shilling, " ls. 
20 shillings - - - - = 1 pound, '' £1. 

NoTE !.-Farthings ~re usually written as a fraction 
of ld. Thus 1 far. is written ¼d. ; 2 far., ½d.; 3 far., ¾d. 

NoTE 2.-£1 sterling= $4.86½, and ls. =24½ cents. 

Oral Exercises. 
Repeat the table of English money. 
How many far. in 2d, 1 in 3d. 1 in 6d. 1 in Sd.? 
How many pence in 12 far. 1 in 16 far. ? in 20 far. 1 
How many pence in 2s. 1 in 3s. ? in 5s. 1 in 6s. 1 
How many far. in ls. ? in 2s. ? in 3s. ? in 5s. ? 
How many shillings in £1 12s. ? in £2 15 1 

145. There are two kinds of Reduction, Reduc
tion Descending and Reduction Ascending. 

146. Reduction Descending is the process of 
changing a number from a higher to a lower denomina
tion. 

147. Reduction Ascending is the process of 
changing a number from a lower to a higher deij.om.ina
tion. 

Ex. 1. Reduce £6 5s. 3¼d. to farthings. 
118 
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.!6 5s. Sid, In 1 pound there are 20 shill• 
20 lings, and in £6 there are 6 times 

20s., or 120s. ; 120s. plus 5s. are 
125s. 125s. ; in 1 shilling there are 12 

12 pence, and in 125s. there are 125 
times 12d., or 1500d. ; 1500d. plus 

1503d. 3d. are 1503d. ; in ld. there are 4 
4 farthings, and in 1503d. there are 

1503 times 4 far., or 6012 far. ; 
6013 far. 6012 far. plus 1 far. are 6013 far. 

Ex. 2. How many £ s. d. in 3679 farthings 7 
far. There are 4 far. in ld.; hence, in 

4 I 3679 3679 far. there are as many pence 
121919 3 far. as the number of times 4 is con-

-- tained in 3679; 3679+4=919 and 
20 I_?:~ 7d. 3 over. This 3 is 3 far. There are 

£3 16s. 12d. in ls. ; hence, in 919d. there 
Ans. £3 16s. 7¾-d. are as many shillings as the number 

nf 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 contain
ed in 76; 76+20=3 and 16 over. This is 16 shillings, 

Exercise lxxix. 
Reduce 
1. 7s. Sd. to pence. 7. 3910 far. to £, &c. 
2. £1 3s. to farthings 8. 7163d. to £, &c. 
3. 7145d. to £, &c. 9. £191 9s. ll¾d. to far. 
4. 618.5s. to £, &c. 10. £3 6s. lO¼d, to far. 
5. £10 Os. 6d. to pence. 11. 78916d. to £, &c. 
6. £2 6s. Sd. to pence. 12. £100 7d. to far. 

148. UNITED STA TES MONEY. 
10 mills ( m.) 
10 cents - -
10 dimes -
10 dollars 

- - = 1 cent, or 1 c. 
- - - - - - = 1 dime, " 1 d. 

- - = 1 dollar, " 1 $. 
- - = 1 eagle, " 1 e. 

149. AVOIRDUPOIS WEIGHT. 
16 drams (dr.) = 1 ounce - - - or 1 ,)z, 
16 ounces - = 1 pound · - · " 1 lb. 
25 pounds = 1 quarter - - " 1 gr. 

4 quarters - - - - = 1 hundred-weight" 1 cwt, 
20 ·hundred-weight - = 1 ton · " ~ • " 1 t. 
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NoTE !.-Avoirdupois Weight is used for weighing 
everything except jewels, precious metals, and medicines, 
when dispensed. 

NoTE 2.-28 pounds equal l quarter in Great Britain. 

Oral Exercises. 
Repeat the table of Avoirdupois Weight. 
How many ounces in 2 lb.? in 3 lb. 4 oz.? in 4 lb. 7 
How many quarters in 28 lb. 1 in 49 lb. 1 in 100 lb. 7 
How many drams in 2 oz. 6 dr.? in 3 oz. 4 dr.? 
How many tons in 58 cwt.1 in 112 cwt. 7 in 200 cwt. 1 
Ex. 3. Reduce 2 cwt. Ex. 4. Reduce 147658 

t oz. 11 dr. tv drams 
cwt. qrs. lb. oz. dr. 

2 0 0 4 11 
4 

8 qr. 
25 

200 lb. 
16 

3204 oz. 
16 

51275 dr. 

lbs. to tons, ek 

{ 

lb. 
25 5 1147658 

5 I 29531. .. 3 } 8 lb. 
4 I 5906 ..• 1 
20 11476 ... 2 qr. 

I 73 tons 16 cwt. 
Ans. 73 t. 16 cwt. 2 qr. Slb. 

Exercise lxxx. 
Reduce 

1. 2 t. 3 qr. 6 lb. to drams. I 4. 76385 qr. to tons, &c. 
2. 51b. 6 oz. 14 dr. to drams. 5. 3 cwt. 8 lb. 5 oz. to·oz. 
3. 21645 oz. to cwt., &c. 6. 51649 lb. to tons, &c. 

150. TROY WEIGHT. 
24 grains (gr.) . . = 1 pennyweight, . or 1 dwt. 
20 pennyweights . = 1 ounce, . . . . " 1 oz. 
12 ounces . . . . = 1 pound, . • • . " 1 lb. 

NOTE 1.-This is chiefly used for weighing gold. 
silver and jewels. 

NOTE 2.-1 lb. Avoirdupois=7000 grains, 
1 lb. Troy . . =5760 grains. 

Oral Exercises. 
How many oz. in 2 J.p. ? in 8 lb. 1 in 5 lb. 
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How many lb. in 36 oz. 1 in 48 oz. ? in 60 oz. 1 in 4-1 
oz. Y in 78 oz. ? 

H(JW many dwt. in 2 oz.? in 3 oz.? in 4 oz.? in 48 gr.? 

151. APOTHECARIES' WEIGHT. 
20 grains (gr.) • • ~ 1 scruple, • or 1 sc. or 1 E). 

3 scruples, • • . = 1 dram, . • " 1 dr. ,: l 3. 
8 drams, • • • = 1 ounce, • , " 1 oz. " 1 .3. 

12 ounces, • • • = 1 pound. • • " 1 lb. " 1 lb. 
NoTE 1.-The ounce and po11ncl of Apothecaries' 

Weight are the same as in Troy Weight. 
NOTE 2. -Apothecaries' ,Y eight is used in mixingmedi-

.: ines. These are bought and sold by Avoirdupois Weight. 
How many 
1. Grains in 7 B ? 11 B ? I 4. Drams in 5 .3 1 7 31 
2. Scruples in 9 3116 3 ? 5. Ounces in88 3? 96 3? 
3. Drams in 24 3? 9G 3? 6. Pounds in 108.3116831 

Exercise lxxxi. 
Reduce 
1. 1 lb. 4 oz. to ounces. 
2. 7163 sc. to lb. &c. 
3. 7685 dwt. to lb. &c. 

4. 11 oz. 3 drs. to grains. 
5. 3 oz. 6 dwt. to grains. 
6. 73564 grains to lb. 

(Troy) &c. 
152. LONG MEASURE. 

12 inches (in.) . = 1 foot, or 1 ft. 
8 feet . . . . = 1 yard,_, " 1 yd. 
5½ yards • • . = 1 rod, " 1 rd. 

40 rods • • . , = 1 furlong, " 1 fur. 
8 furlongs . . . . . . = 1 mile, " 1 mi. 
3 miles. . • • = 1 league, 1

' 1 1. 
NOTE 1.-Cloth Measure is not now useu. Cloth is 

bought by the yard, half-yard, quarter-yard, etc. 
NOTE 2.-Gunter's Chain is used in measuring land. 

[tis 22 yards in length and is divided into 100 links. 
6 feet . • • . • . . = 1 fathom 

120 fathoms , . • • • = 1 cable length. 
880 fathoms = 1 mile. 

Oral Exercises. 
Repeat the table of Lineal Measure. 
How mariv feet in 4 yd. ? in 6 yd. 1 ft •. 1 



122 ELEMENTARY A.RlTHME'I.'10, 

How many miles in 17 fur. 1_ in 320 r~ds 1 in 59 fur. 1 
How many feet in 9 fath. 1 m 2 rd. 7 m 12 yd. 1 
Ex. 5. How many ft. in Ex. 6. How many rods 

12 rd. 3 yd. 2 ft. 1 in 209 ft. 1 
rd. yd. ft. • feet 
12 3 2 3)209 

5½ 

63 
6 

5½)69 yd. • • • 2 ft. 
2 2 

11)138 
69 yd. 
3 12 ... 6 half yd. = 3 yd. 

A. ns. 12 rd. 3 yd. 2 ft. 
200 ft. Ans. NoTE.-To divide by 5½, 

NOTE. - We multiply by we reduce both to halves, 
5, and add to the product then the remainder is halves1 

the 3 yds., and then multi- which we reduce to wholes. 
plying by ½ we have 69 yds. by dividing by 2. 

Exercise lxxxii. 
Reduce 

1. 1 mi. 1 fur. 1 rd. to inches. 14. 2 rd. 1 yd. to feet. 
2. 76452 in. to mi., &c. 5. 7 chains t.o feet. 
3. 7568 feet to mi., &c. • 6. 16752 in. to fathoms, 

153. SURFACE·OR SQUARE MEASURE. 
144 square inches = 1 square foot, or 1 sq. ft. 

9 square feet = 1 square yard, " 1 sq. yd. 
30¼ square yards = 1 square rod, " 1 sq. rd. 
40 square rods = 1 rood, . '' 1 r. 

4 roods . . = 1 acre, . . '' 1 a. 
640 acres = 1 square ~ile " 1 sq. m. 

NoTE L-A surface is that which has length and 
breadth without thickness. 

NoTE 2.-A square is a plane surface 
which has four equal sides and four equal 
angles. 

NoTE 3. -A square inch is a square, each of who1:1e 
sides is an inch long. 

NoTE 4.-10,000 square links = 1 square chain .. 
l) square chains= 1 acre. 
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154. CUBIC OR SOLID MEASURE. 
1728 cubic inches (cu. in.)= 1 cubic foot, or 1 cu, ft. 

27 cub~c feet • = 1 cubic yard, 11 1 cu. yd. 
128 cubic feet . . . = 1 cord, • . " l ed. 

NOTE 1.-A cube is a solid bounded by 6 equal squares, 
NoTE 2.-A cord'is a pile of wood 4 ft. wide, 4 ft. highf 

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 feet in 3 cu. yd. ? in 4 cu. yd. 20 cu. ft. ? 
What is the difference between 3 sq. in. and 3 in. square 1 

3 in. square is a square each side of which is 8 in. 
long, and hence = 9 sq. in. 

Exercise lxxxiii. 
Reduce 

1.. 1997 sq. rd. to acres, &c.14. 7689 cu. ft. to cords. 
2. 3 sq. rds. 2 ft. to inches. 5. 12 a. 6 rd. to inches. 
8. 846~ cu. in. to feet. 6. 78cu.ft. 640in. toinches. 

155. DRY MEASURE. 
2 pints (pt.) . . = 1 quart, or 1 qt. 
4 qQ.arts • = 1 gallon, " 1 gal. 
2 gallons . . = 1 peck, " 1 pk 
4 pecks . , • , . . = 1 bushel, " 1 lm. 

NoTE 1.-Dry Measure is used in measuring grain, 
fruit, &c. 

NoTE 2.-By the "Weignts and Measures" Act 01 

1873, the " Imperial Bushel," containing eight " Imper
ial Gallons,'· of 277 ·27 4 cu bio inches in each gallon, ie 
the standard bushel in Canada.. 
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NOTE 3. -By the same Act the following articles are to 
be estimated by the Oental of 100 lbs.: Barley, beans, char
coal, corn, oats, peas, potatoes, rye, salt, s~eds anJ. wheat. 

NoTE 4.-8 bushels= 1 quarter in Great Britain. 
NoTE 5.-The following table shows the weight of a 

1ushel of the articlenamed,as determined by the same Act: 

Hye .... 56 lb. Oats ...... 34 lb. Clove.;r Seed .. 60 lb. 
·wheat .. 60 lb.

1 

Beans •.... 60 lb. Flax Seed .... 50 lb. 

Corn .... 56 lb. Peas ...... 60 lb. Timothy Seed 48 lb. 
Badey . .48 lb. Buckwheat 48 lb. Potatoes . . . . 60 lb. 

156. LIQUID MEASURE. 

4 gills (gi.) - - - = ~ pint, or 1 pt. 
~ pints - = 1 quart, " 1 qt. 
4 quarts - - - - - - - = 1 gallon, " 1 gal 

NOTE 1. -A barrel of beer contains 36 gals. 
A hogshead of beer " 54 gals. 
A hogshead of wine 63 gals. 

NoTE 2.-Tho wine gallon contains 231 cubic inches; 
the beer gallon contains 282 cubic inches, and the 
Imperial or standard gallon, 277·274 cubic inches. 

NoTE 3.-6 wine gals. = 5 standard gals. 

157. MEASURE OF TIME. 
60 seconds (sec.) - - - - = 1 minute, or 1 min. 
60 minutes - • - - = 1 hour, " 1 h. 
24 hours - - - - = 1 day, " 1 da. 

7 days = 1 week, "1 wk. 
12 calendar months or 365 days = 1 year, " 1 yr. 

366 days - - - - - = _ 1 leap year. 

NOTE 1.--The number of days in each month may be 
remembered by means of the following lines; 

Thirty days ha.8 September, 
April, June, and No\'Cmber; 
February has twenty-eight alone--
All the rest ha,·c thirty-one; 
But leap year c0mi11g once in four, 
February then h0s one day more. 

~OTl'~ -,-The leap years are those that can be divided 
I y 4 without a remainder: a.s, 1864, 1868, 1872, &c. 
n:1~ of the even hundreds, only those that can be 
:l n7<led by 400 are leap years. The year 1900 will not 
i 1(• a. leap year, but 2000 wi11 be. 
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158. MISCELLANEOUS TABLE. 
12 units = 1 dozen. 24 sheets . . . . = 1 quire. 
12 dozen= 1 gross. 20 quires .... = 1 ream. 
12 gross = 1 great gross. 196 lb. flour. . = 1 lmrrel. 
20 units = 1 score. 200 lb. pork. . = 1 barrel. 

Oral Exercises. 
Repeat Ttme Measure. 
How many days in 3 weeks ? in 5 weeks and 8 days 1 
How many dozen in 84 ? in 132 ? in 150? 
Was 1600 a leap year 1 18761 18541 
How many hours in 360 min. 1 in 788 min.1 600 min. 7 

Exercise 1.xxxiv. 
Reduce 

1. 7 da. 16 hr. to seconds. 7. 3685 lb. of wheat to bu. 
2. 7684 pints to bushels, &c. 8. 785693 sec. to weeks,&c. 
3. 84 gal 3 gills to gills. 9. 3586 lbs. Timothy seed 
4. 36 bu. 3 qt. 1 pt. to pints. to bu., &c. 
5. 2685 gills to gallons. 10. 78 da. 9min. to seconds. 
6. 17 qr. 3 bu. to pecks. 11. 1576 cu. ft. to cords. 

Section IL-Compound Addition. 
159. To add compound numbers. 
160. 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. is found by compound 

addition. 
Ex. 1. ]'ind the sum of £7 6s. 8d., £5 9s. 3d., 

£8 9s. 7d., and £9 7s. 9d. 
£ s. d. 
7 6 8 
5 9 3 
8 9 7 
9 7 9 

£ s. d. 
7 6 8 
5 9 3 
8 9 7 
9 7 9 

29 31 27 30 13 3 
We write the n.umbers 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. 
~imilarly wi~h the other columns. Hence the correct 
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sum is £29 31s. 27d. But it is usual in writing aenom. 
inate numbers not to have more units of any denomina
tion than 1 less than the number required to make 1 of 
the next higher denomination; thus, a rod 12 in. long 
is said to 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 31s. ; 31s. + 2s. = 33s. ; 33s. = £1 13s. 
We set down the 13s. under the shillings column and 
add the £1 to £29; £29 + £1 = .£30. 

(1) 
lb. oz. dwt. 
17 9 16 
25 6 12 
7'2. 11 13 
57 10 19 

(4) 
£ s. d. 
5 5 5 
8 1 7¾ 
2 0 1½ 

13 0 11¾ 
6 6 6 

Exercise lxxxv. 
(2) 

cwt. qr. lb. oz. 
20 3 12 11 
16 2 16 12 
17 0 22 15 
19 1 18 13 

(5) 
bu. pk. qt. pt. 
10 1 1 1 
2 3 6 0 
5 2 3 1 
8 3 1 1 

15 2 4 0 

(3) 
rd. yd. ft .. in. 
17 4 2 6 
21 2 1 7 
23 3 0 8 
25 5 2 9 

(6) 
rd. yd. ft. in. 
37 4 1 9 
30 5 2 2 

3 2 7 
1 0 2 10 

25 1 1 11 

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 
sec.; 4 h. 1 min. 15 sec.; and 1 wk. 2 da. 4 h. 5 min. 

8. Add together 10 rd. 4 yd. 2 ft. 8 in. ; 1 rd. 3 yd. 5 in. ; 
8 rd. 2 yd. 1 ft. 6 in. ; 1 rd. 4 in. ; and 2 yd. 1 ft. 9 in. 

Section !IL-Compound Subtraction. 
161. To subtract Compound Numbers. 
Ex. 1. From 16 lb. 8 oz. 6 dwt. take 7 lb. 4 oz.12 dwt. 
lb. oz. dwt. 
16 8 6 
7 4 12 

We write the subtrahend under the 
minuend, so that units of the same 
name will be in the same column, anu. 
begin at the right to subtract. 

9 3 14 Since we cannot take 12 dwt. from 
G dwt., we take 1 oz. or 20 dwt. from the 8 oz., and add jt 
to the 6 dwt.,making26 dwt. 26dwt. -12 dwt.=14 dwt, 

Since we took 1 oz. tnmt 8 oz., we left only7 oz.; 7 
1z. - 4 oz. = s oz. 10 lb. - 7 lb. = 9 lb. 
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Exercise lxxxvi. 

(1) M (8) 
lb. 3 3 B gr. mi. fur, rd, a. r. sg. rd. 
24 7 2 1 16 60 0 0 69 3 2f. 
16 10 3 2 17 40 7 39 10 0 SR 

(4) (5) (6) 

f~r. i1· Yf' ft t is -Ji 1o f r3 i7 )} \ 
1 39 1 2 7 15 I4 6 \2 18 30. l 

7. A farmer had 200 bu. of wheat, and sold 28 bu. 2' 
pk. 5 qt. 1 pt. to one man, and as much to another; 
how much remained? 

8. A miner having 112 lb, of gold sent his mother 17 
l'). 10 oz. 15 dwt. 10 gr., and 3 lb. 16 dwt. less to his 
father ; how much did he retain J 

9. From a barrel of beer containing 54 gallons. a per• 
son drew. 12 gal. 3 qt. one day, and 9 gal. 2 qt, 1 pt. 
another ; how much was left ? 

10. From 39 sq. rd. 29 sq.· yd. 128 sq. in., subtract 17 
sq. rd. 16 sq. yd. 5 sq. ft. 

11. A grocer has 1 cwt. 18 lb. of sugar in one barrel 
3 qr. 21 lb. in another, all(1 1 cwt. 2 qr. 11 lb. in a third. 
After selling 1 cwt. 3 qr. 15 lb., how mnch will he havt 
loft? 

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 10 59 

97 97 

201 1843 5723 371 18 23 
We multiply each denomination separately, as in sim

ple multiplication, and obtain as product 2al da. 1842 
I.us. 5723 min. But as 57213 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. 

NoTE.-Tho usual method of working this example is ta 
multiply first by 10, this procluct by a. then to multipl) 
the 8 da.. 19 hrs. 58 min. by 7, and add the result to tlu 
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last product. We recommend the method in the exam
ple as being on the whole easier and more convenient. 

(1) 
cwt. lb. oz. 

18 16 9 
5 

Exercise Ixxxvii 
(2) 

lb. oz. dwt. gr. 
16 8 15 17 

3 

(3) 
da. h. min. sec. 
10 20 30 40 

7 

4. What is the value of 39 oxen at £15 7s. ll!d. each 7 
5; What is the weight of 345 hogRheads of sugar, each 

weighing 14 cwt. 1 qr. 20 lb. ? 
6, What is the weight of one dozen spoons, each 

weighing 1 oz. 2 dwt. 16 gr. ? 
7. If a man owning 5 farms,_ of 120 ac. 1 r. 12 sq. rd. 

each, sells 450 ac. 3 r. 25 sq. rd., how much land has he 
left? 

8. If 2 gaL 2 qt. 1 pt. 1 g!. )eak out of a water pipo in 
1 hr., what will be the waste in 1 leap year? 

9. Suppose a perRon to walk, on an average, 3 mi, 2 
fur. every morning, and 3 mi. 20 rd. 1 yd. every after
noon, how far will he walk in 2 weeks 7 

10, If from 2 lb. of silver enough is taken to make a 
dozen spoons,weighing 1 oz.10 dwt. 2 gr. each, how much 
will be left 7 

11. What cost 97 tons of lead at £2 17s. 9½d. per ton ? 
12. If a man travel 17 mi 3 fur. 19 rd. 3 yd. 2 ft. 7 in. 

in one day, how far would he travel in 38 days 1 
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 da~ 6 h. 40 min. by 17. 
da. b. m, da. h. m. 

1 7) 80 6 4,0 ( 4 17 20. 
68 
12da. 
24 

2114 
17 
124 
119 
5h. 
60 

840mm. 
uo 

We write the divisor at the left of 
the dividend. 17 is contained 4 times 
in 80 da. and 12 da, over; 12 da. = 288 
h.i 288 h. + 6 h. = 294 h. 17 is con
tamed 17 times in 294 h. and 5 h. over ; 
5 h. = 300 min.; 300 min. + 40 min. = 
340 min. 17 is contained 2-0 times in 
340 min 
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Ex. 2. Divide £12 ls. 6d. by £1 6s. 10d. 
£12 ls. 6d. 2898d. 
£ 1 6s. 10d. = 322d.- = 9• 

l!lx. 3. A divided a field of 11 a. into lots of l r. 
4 r,er. each ; how many Iuts were there 7 
~ = 1760 per. = 40 
lr. 4 per. 44 per. 

When we divide one compound number by another, we 
£educe each to the lowest denomination named in either. 
and divide as in simple division. 

(1) 
£ s. d. 

4.)6118 4 

Exercise lxxxviii. 
(2) (3) 

lb. oz. d wt. gr. 
6) 76 10 14 12 

t. cwt. qr. lb. 
7) 112 16 2 16 

4. Divide 4 gal. 2 qt. by 144. 
o. Divide 40 cu. yd. 10 cu. ft. by 18. 
G. Divide £48 7s. 4d. by £6 lld. 
7. Divide 69 bu. 3 pk. 6 qt. Ly 6 bu. 3 pk. 6 qt. 
8. Divide 697 lb. 7 oz. 5 dr. ty 60 lb. 10 oz. 6 dr. 
!>. Divide 80 bu. 2 pk. 4 qt. by 13 bu. 3 pk. 5 qt. 
10. A farmer put up 1000 bushels of apples in 350 bar

rels of uniform size ; how many bushels, etc., did each 
barrel contain? 

11. How many demijohns, each containing 2 gal 3 qt. 
1 pt., can be filled from a tank holding 71 gal. 3 qt. 1 pt. 
of wine 1 

12. A drove of cattle ato 6 t. 19 cwt. 87 lb. of bay in 
n. week ; how long will 34 t. 19 cwt. 35 lb. last them 7 

Section VI.-Denominate Fractions. 
164. To find the value of a Fraction of 

a Denominate Number. 
Ex. 1. How many shillings, etc., are there fo i of a 

poun<l. 1 
£ s. cl. 
8~ 

7 6 

Since £1 = k of £3 (Art. 04), wo divide 
£3 by 8 as in compound division. 

Ex. 2. Find the value of 3¼ of ·Po of 2 t. 3 cwt.. 
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S! of /..1 of 2 t. 3 cwt. = lf of /g of 2 t. 3 cwt. 
= ¾ of 2 t. 3 cwt. 
= 6 t. 9 cwt. = 1 t. 12 cwt. 1 qr .. 

4 

Exercise Jxxxix. 
What i$ the value 

1. Of f of a bushel ? I 4. Of. fa of a mile 7 
2. Of¾ of a mile 1 5. Of ~ of a ton 1 
3. Of i of a rod 1 6. 0~ 6 of an acre 1 
7. Off of £0 16s. sid.1 of £18 !Gs. 7½cl, + 3~ 1 
8. Of l of a week + i of a day + ~ of an hour 1 
9. Of -r1 h cwt. - / 3 of 2 lb. 8 oz. 10 drs.? 

165. To express one number as the frac
tion of another. 

Ex. 3. Express 4 rd. 2 yd. I ft. 4 in. as the fraction 
of I mile. 

4 rd. 2 yd. 1 ft. 4 in.= 880 in. and 1 m. = 63360 in. 
~ ow 1 in. = 6 :rhrn of 63360 in.; 
:. 880 in.= n-Uia of 63360 in. 
Hence the fraction required is ~U8-o=ir\· 
NOTE. -The example, Express 4 lbs. as the fraction of 8 

lbs. may be written in any of the following ways~ 
1. Reduce 4 lb. to the fraction of 8 lb. 
2. What fraction of 8 lb. is 4 lb. 7 
3. What part of 8 lb. is 4 lb.? 
4. If 8 lb. is the unit, wb::i.t is the measure of 4 lb. W 

Exercise xc. 
1 What part of an ounce is lcr of a scruple 1 
2. What part of a ton is f of an ounce 7 
3. What part of a mile is 3 of a rod 1 
4. What part of an acre is i of a square foot 7 
5. Reduce e of a gill to the fraction of a gallon. 
6. Reduce f of an inch to the fraction of a rod. 
7. Reduce ~ of a lb. to the fraction of a ton. 
8. What fraction of £3 2s. 6¾d, is 14s. lO¼d. 7 
0. Express 13s. lOHd, as a fraction of £2 9s. 7d . 

..1.l ', Express 2 a. 31 per. as a fraction of 4 a. 2 r. 17 per. 
11. Reduce zrl~ of a ton to the fraction of an ounce. 
12. Reduce mn of a mile to the fraction of an inch. 
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166. To find the value of a Decimal of a 
Denominate Number. 

Ex. 4. What is the value of ·7875 of £1 ~ 
£·7875 

20 

s. 15·7500 
12 

"1875 of £1= ·7875 of 20s. 
=15·75s. 

"75 of ls.= ·75 of 12d. 
=9d. 

d. 9·0000 Hence ·7875 of £1=15s. 9d. 

Ex. 5. Find the value of 2 · 16 of 1 yd. 
~-td of 1 yd,=2H of 1 yd. =\3 of 1 yd.= 2 yd. 6 in. 

Exercise xci. 
Find the value of 
1. :94375 of 1 acre. j 7. ·965625 of 1 mile 
2. ·815625 of 1 lb. Troy. 8. ·778125 of 1 ton. 
3. ·875 of ls. 9. ·628125 of £1. 
4. ·785 of 1 hr. 10. 3 ·4583 of ls. 
~- · ·497 r,.of 1 day. 11. 2 ·5384375 of J. c..::.y. 
). ·437o of £l. 12. ·002083 of £1. 

167. To Express a Compound Number as 
a Decimal of a Higher Denomination. 

Ex. 6. R.educe 3 r. 16 per. to the decimal of 1 a; 
~1111 express 5 a. 3 r. 16 per. in acres only. 

40) 16 per. 
16 

_16 _.
4 

. 
per .-4(f- r , 

4) 3·4 r. 

·85 a. 

Reduct, 

:. 3 r. 16 per. =3 '4 r. 
3·4 

3 ·4 r. = 4 -a.=·85 a. 

Hence -5 a. 3 r. 16 per. = 5 ·85 a. 

Exercise xcii. 

1. l0s. 6d. to the decimal of £1. 
2. 5 cwt. 2 qr. 14 lb. to the decimal of 1 ton. 
3. 15 dwt. 15 gr. to the decimal of 1 oz. troy. 
4. 6 fur. 8 rd. to the decimal of 1 mile. 
5. 2 qt. 1 pt. to the deciIQ,al of 1 peck. 
6. . J3:~freiS .£9 QS, 4¼d. in vouuds om,. 
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7, Express 17 cwt. 8 qr. 14 lb. 8 oz, in cwt. only, 
8. Express 7 bu. 8 pk. 1 gal. in bushels only. 
9. Express 8¾ ft. as the decimal of 1 fathom. 

10. What decimal of 4 oz. is 2 oz. 16 dwt. 19·2 gr. 
11. Express 5 da. 9 hr. 46 min. 48 sec. in hours only. 
12. Express t of ½ of 22¾ lb. as the decimal of 1 ton. 

Section VII._.:_ Practice. 
168. Practice is a convenient method of solving 

many examples in Multiplication of Compound Xum
bers. 

Ex. 1. J!'ind the cost of 364 articles at 33½ cents 
each. 

33lc, = $½

1

1$364 =cost at $1 each. 

$121.88¼= 33lc, each. 
Ex. 2. Find the cost of 2 a. 3 r. 14 per. of · land 

at $160 per acre. 
4 2 x $160=$320=price of 2 a. 

40 3x$40 = 120= 

14x$1 = 14= 

3 r. 

14 per. 

$454 = entire cost. 
Ex. 3. Find the cost of 7 t. G cwt. 3 qr. 5 lb. of 

iron at $60 per ton. 
2017 x $60 =$420 =cost of 7 t. 

4 6 x $3 = 18 6 cwt. 

25 3 X $•75= 2.25= u 3 qr, 

5x$·03= ·15= " 5lh 

$440. 40=entire cost. 

Exercise xciii. 
Find the pr~:'l.is d 
1. 768 articles au 25c, 
2. 297 50c. 
8. 364 $1. ~JO. 
4:, 291 u $1.l:!Jl, 

5. 485 articles at $5. 50. 
G. 328 " $1.87½. 
7. 147 " $3.37½, 
8. 264 " $1.16i, 
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9. 15 a. 3 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. 1 gal. of wheat at $1.20 per bushel. 
12. 7 oz. 15 dwt. G 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 qr. 15 lb. of hay at $12 per ton. 
15. What is the cost of constructing a road 17 mi. 

B fur. 15 rd. long at $1880 per mile? 

Exercise xciv. 

Problems Involving the Previous Rules. 
1. What is the value of a silver pitcher weighing 2 lb. 

10 oz. avoirdupois, at $2. 24 per ounce Troy? 
1 oz. Troy. =480 gr. 
1 lb. Avoird. =7000 gr. 

2 lb. 10 oz. " =2i x 7000 gr.=~? x 1,&'¾i° oz. Troy. 
Price 1 oz. Troy=$2.24. 

Price of 2-j x 7fj-J>- oz. Troy=\1.. x ljj-J>- x $2.24=$85. 75. 

2. How many pounds of geld are actually as heavy 
as 10 lb. of iron ? 

3. If a druggist buys 25 lb. Avoirdupois of drugs at 
$8½ a pound, and sells them in prescriptions at 75 cents 
an ounce Apothecaries' weight, what is the gain 1 

4. How many sovereigns will weigh one ounce A voir
dupois, if 1869 weigh 40 pounds Troy. 

5. If i of an inch ori a map corresponds to 7 miles of a 
country, what distance on the map represents 20 miles? 

G. The value of 1 lb. troy of standard gold is £46 14s. 
6d. ; calculate the value of a vase of the same materiaJ 
whose weight is,39 oz. 18 dwt. 

l lb.=240 dwt; 39 oz. 18 dwt.=798 dwt. 
£46 14s. 6d.=11214d. 

Cost of 240 dwt.=11214d.; 
" 1 dwt. =-4-H-±cl =W-J d.; 

· " 798 dwt.='I..filt{/-l0-7d.=lll~Hruu·d. 
=57286Hd. =£155 7s. 2Hd, 

7. If 31 cwt. of cheese coi:i4- £69 4s. 8d., what will 15 
2wL. ~ qr. cost 1 

8. RDI1ght 2 oz of tea fut 7¾d,, what is that per lh. 7 
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9. If 3 qr. 24 lb. cost £4 16s. Sd., how much is ~that 
per lb.? 

10. If, when flour is $5 a barrel the five-cent loaf of 
bread weighs 10 oz., what ought to be its weight when 
flour is $8 a barrel ? 

11. If 1¼ acres of land sell for $34. 50, what will 20 a. 
2r. 10 per. cost, at the same rate 1 

12. If 18 a. 3 r. 20 per. cost $900, what will 150 acres 
cvst at the same rate ? 

13. If 1½ bushels of wheat cost $1.68¾, what will 154 
bus. 1 pk. 6 qt. cost 1 

14. If a train travels 300 miles in 9 hr. 40 min., how 
long will it be in trav1lling 223 miles 1 

15. If 7 gal. 1 qt. of wine cost $17.40, what will 3 qt. 
1 :pt. cost at the same rate 1 

16. If 15 yards, ¾ of a yard wide, will make a dress, 
how many yards, i of a yard wide, will make another 
dress of the same size ? 

Yards required ¾ or i yd. wide=l5 yards ; 
" ½ yd. " =6 X 15 yds.; 
" i yd. " =.ft.'~l-li 

=18 yds. 
17. How many yards of cloth, i yd. wide, will be re

quired to line 35 yards, 1¾ yards wide 1 
18. If it requires 36 yards of carpeting, ¾yd.wide, to 

cover a floor, how many yards, l yd. wide, will be re
quired to cover the same floor 1 

19. A regiment of 1000 men are to have new coats; 
each coat is to contain 2½ yards of cloth, 1¼ yards wide, 
and to be lined with shalloon ¾ yd. wide; how many 
yards of shalloon will be required 1 

20. A bankrupt owes $4000, and his assets-that is, 
his whole property-amount to no more than $840; 
what dividend will his creditors receive in the dollar 1 

~::;sets paid on $4000=$840 ; 
" " $1=$No%=$-fo'o=21 cents. 

21. A merchant became insolvent, owing $6850, and 
hP.,d 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 £876 5s. out of £2076 V 
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23. How much will a creditor lose on a debt of 
,5842. 25 if he receives only 67 ½ cents in the dollar 7 

24. A creditor loses 37½ cents in the dollar of what 
was due to him, and thereby loses $330 ; what was the 
sum due 1 

25. The people of a school section wish to build a 
new school-house, which will cost $2850. The taxable 
property of the section 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 $75001 

'rax on $190000=$2850 ; 
'' $1=$1 ff~8Su=$·015=1½ cents; 

$7500=$7500 X $•015=$112.50. 

26. In a school section a tax of $800 is to be raised. 
If the amount of taxable property is $250000, what will 
be the tax in the dollar, and what is A's tax, whose 
property is valued at $18001 

27. What is the assessed value of property taxed 
$37. 80 at the rate of 4½ mills in the dollar 7 

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 lb. at 60 cents per lb., and two chests containing 
3 qr. 15 lb. at 70 cents per lb. ; what will he gain by 
c.:elling the mixture at 80 cents per lb.? 

2 qr. 10 lb.=60 lb.; 3 qr. 15 lb.=90 lb. 
60 lb. at 60 cents per lb. =$36 ; 
90 " 70 " " =$63 : 

:. cost of 150 =$99; 
Cost of 150 " 80 =$120·, 

:. gain=$21. 

30. A grocer buys coffee at $34 per cwt., and chicory 
at $10 per cwt., and mixes them ~n the proportion of 5 
parts of chicory to 7 of coffee ; he sells the mixture at 
30 cents per lb.; what does he gain on each pound? 

31. If I mix 20 lb. of tea at 70 cents per lb. with 15 
lb. at·6o ·cents per lb. and 40 lb. at 62½ cents per lb., 
what is 1 lb. of the mixture worth i 



OHAPTERVn 

AVERAGES AND PERCENTAGES. 

Section !.-Averages. 
169. The Average of several numbers is tha\t 

number which substituted for each of them will pro
duce a sum equal to that of the given numbers. 

Ex. 1. Find the average of 30, 35, 42, 80 and 100. 
30 + 35 +42 +so+ 100 =287. 

There are 5 numbers; therefore ¼ of 287 will be tho 
number which substituted for each of the given num
bers will produce the sum 287 : ~ = 57 ·4. 

Exercise xcv. 
Find the average of 
1. 16, 18, 26, 30, 36, 42, 50 and 56. 
2. 17, O, 20, 30, 70, 100, 27, 9 and 17. 
3. 120, 340, 560, 780, 320 and 840. 
4. Five pupils obtained the following marks at an 

examination, 60, 36, 75, 21, and 80, respectively; what 
was their average mark? 

5. 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 years at Toronto was, of Jan. 22°·94, 
Feb. 22°·58, March 29°·05, April 40°·63, May, 51°·68, 
June 61° 084, July 67° 043, Aug. 66°·32, Sept. 58°·10, Oct. 
45°·74, Nov. 36°·03, Dec. 25°·57. What was the ave~age 
yearly temperature during that period 1 

Section II. -Percentage. 
170. The term.per cent. means by or on a hundred; 

thus, 3 per cent. on anything means 3 on every hun• 
dred of it. Hence 1 per cent of a nnm.ber is rh of it; 
2 per cent is Tff1J of it ; 7 per cent. is rtn- of it,. &c. 

118 
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171. The sign % is generally used to represent the 
words pe'l' cent. Thus, 3 % is read 3 per cent. 

Ex. 1. Find 5 per cent. of $360. 
Since $100 yields $5 ; 

$1 " $1&-o; 
$360 " $.2.4SfrQ., or $18. 

Exercise xcvi. 
Find 

1. 16 per cent. of 450. 14. 5¼ per cent. of $200. 
2. 20 " of $75. 5. 2¼ " of 600 men. 
3. 33½ " of 69 sheep. 6. 7t " of 630. 

Ex~ 2. A merchant sold 80 yd. of cloth from n 
web containing 250 yd. j what per cent. of the web did 
he sell 1 

From 250 yd. he sold 80 yd. ; 
1 yd. '' ?n°o yd.; 

100 yd. '' lJ)fib8-Q yd., or 32 yd. ; 
:. he sold 32%, 

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? 

9. 780 is what per cent. of 1300 ? of 2145 ? 

Ex. 3. Of what number is 60 8% 1 
Since 8=8 % of 100; 

1=8 % of 1-*Q; 
60=8 % of fl.ill<8

1 9..9=750. 
10. Find the number of which 275 is 25 %, 
11. How much ~ust be a clerk's salary in order that 

17 % of it may be $204 1 

Section III. -Insurance. 
172. Insurance is security guaranteed by one 

party, on being paid a certain sum, to another against 
any loss. 

173. 'rhe Premium is the sum paid for the in
surance. It is always a certain per cent. of the sum 
insured. 
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174. The Policy is the written contract of iu
.Jurauce. 

Ex. 1. "'What is the premium for insuring a home 
valued at $5000 at I¼ per cent. 1 

Premium on $100 = $1¼ ; 
" Sl = 81\:h ; 
" $5000 = ~-2. 0 ~gp21=$G2.50 

Exercise xcvii. 

Find the premium on 

1. $600 at 3 %-
2. $840 at 1¼%-
3. $760 at 2 %, 
4. $375 at 3 %, 

5. $8000 at 1! ~~-
6. $73li0 at 1½ %-
7. $9500 at I¾ %, 
8. $4890 at 1½ %, 

Ex. 2. For what sum should goods worth $4900 
lie insured at 2 % so that, in case of loss, the owner 
may recover both the value of the goods and premium 
paid 1 

Premium on ,100 at 2 % is $2. 

Insurance on goods worth $98 = $100; 

" 
" 

" 
" 

" $1 = S\2-f; 
"$4900 = $~.!!Q_gp.QQ = $5000. 

9. For what sum must a house worth $2400 be in
sured at 4 % 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 goode 
worth $l.i790 that theil: owner may receive both their_ 
value and the premium in case of loss? 

11. The premium at 2½ % on a cargo of goods amounted 
to 81 ;50; what was the value of the cargo 1 

12. The premium for insuring a house at .! % is $24 ; 
what is the value of the house ? · 

13. The premium for insuring a house and furniture at 
1½ .%· is $79.14 ; ~hat is the value of. the property in• 
,urcc11 
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S~tion IV.-Comm.issi9n 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. 

176. Brokerage 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 tho amount of $7 50; , what is his commission at 
2 % 1 

The commission on $100 = $2 ; 
" $1 = 1ffu; 
" $750 = 1.qsp = $15. 

Exercise xcviii. 
Find the commission on 

1. $360 at 4 Jo. 4. $1200 at 2½ %, 
2. $790 at 2 %, 
3. $800 at lf %, 

5. $7600 at 3¼ %, 
6. $4800 at 2½ %-

Ex. 2. I send my agent $1470 with instructions to 
deduct his commission at 5 % and invest the balance 
in wheat; how much does he invest 1 

c·ommission on $100 at 5 % is $5. 
Sum invested out of $105 = $100 ; 

" " $1 = $½£1 ; 
" " $1470 = $1..H-fliJl.Q_ 

= 1400. 
7. Sent $2600 to my ii.gent to invest, after deducting 

his commission at 4 % ; what sum did he invest 7 
8. I sent my agent $9180 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 7 

8. An agent receives $31. 55 as his compensation for 
purchasing goods at 4 % commisi;ion ; what is the value 
of the goods purchased 7 

10. "A broker sells a bill of exchange worth $700 ; 
what is his brokerage at.! per cent. 7 

11. If a commission of $106.47 is pa1.d for cellins 
$3276 worth of floods, whll-t is the rate per cent, 7 
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Section. V.-Interest. 
1. If 1 lend you $500, and you have to pay me $1 

for the use of each $100 per year, how much will I 
receive for I year1 

2. How much must you pay for the use of $600 fo1 
l year, if you have to pay $2 for the use cif each $100 
per year, or 2 cents for each dollar 1 If you have to 
pay $31 $41 $81 

177. The sum paid for the v,se of money is called 
Interest. 

178. The money on which the interest 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. - When the rate per cent. is stated wi.thout the 
mention of any length of time, the time is understood 
to be one year. 

Ex. 1. What is the interest on $27"50 for I year at 
8 per ~ent. 1 

Interest on $100 for 1 year= $8; 
" $1 ,, = $-r¾hr; 
H $2750 =$g'l'.!Jh~, 

= $220. 
Exercise xcix. 

1, What is the interest on $600 for 1 year at 8 % r 
2 What i_s the ~terest on $550 for 1 year at 7 % ? 
3. What is the mterest on $3152.16 for 1 year at 

7½ % ~ 
4. A man borrowed $7200 for, 1 year, viz., $1250 at 

1 % ; $1340 at 7½ % ; $2360 at 8 % ; and the remainder 
1.t 8½ % ; how much interest has he to pay at the end 
• 1c the year j 

~'.5. Four brothers have to divide equally the interest 
I $25800 at 7 % ; how much does each receive each yeari 

Ex. 2. \\'lint is the interest on :;::57.j for 5 y< ar:; a· 
7 ? 

InLerC'st on :3100 for 1 year =:37; 
'· ::Ill '' =:3-i~n i 

81 for 5 years =$-f-u;; 
$575 __ '• ~$.il{~U 

=-$201.25. 
" 
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6. 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 8½ % 1 
9. What is the interest on $2245. 86 for 6 years at 7 ½ 

per cent. 7 
Ex. 3. What is the interest on $672 for 5 yr. 8 mo. 

at 9 % 1 
4 yr. 8 mo. = 4r8"2" yr. = 4J years. 

Interest on $100 for 1 year = $9 ; 
" $1 " = $rk ; 
" $1 for 4! years = $1/l-d'- ; 
" $672 " = $6..1.2fct~R. 

= $282.24. 
10. What is the interest on $924 for 3 yr. 7 mo. at G % 1 
11. What is the interest on $954 for 4 yr. 8 mo. at 7 % 1 
12. What is the intere.st on $504. 72 for 3 yr. 10 mo. 

at 8 -% 1 
13. What is the interest on $640. 76 for 3 yr. 4 mv, 

at 9 % 1 
180. From the preceding examples we have the 

following 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. If a man borrows $480 for 8 months at 
8 % what amount should he return at the end of that 
peri~d 1 

Interest on $480 for 12 months = $i~.g&& ; 
" " 1 month = $-r4lx0llo ; 

" 8 months = $6{lx8r°ll ; 

Interest = $ 25. 60 
Principal = $480. 00 

Amount = $605. 60 

= $26.60. 
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14. What is the amount of $840 for 10 month.s at 6 ~~ ? 
15. What is the amount of $1573 for 4 years at 8% 1 
16. To what sum will $784 amount in 2 1rs. 9 mos. 

~7%1 ~ 
In the preceding examples we have--e~essed the 

months as a fraction of a year, but in ac~J~l 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 
accrued. 

Ex. 5. Find the interest on $1200 from :,rarch 1, 
1875, to May 31, 1878, at 7 pel' cent. 

Time from March 1, 1875, to May 31, 1878=3 yr. 91 dy. 

Interest on $100 for 365 days = $7 ; 
" $100 " 1 day = $sh; 
'' $1 '' 91 days = $-n1'},1/lirs ; 
'' $1200 " = $.1tR8~HF ; 

= $.it~~~¥,H1.; 
= $20. !)42 ... 

Incerest on $1200 for 3 yr. at 7 % = $252. 00. 
" " for 3 yr, 91 days at 7 % = $272. 94. 

17. Find the interest on $500 for 15G_days at 7 %-
18. Find the interest on $7500 frbll\' May 5th to Oct. 

27, at 8 %-
19. Find the interest on $8000 from Jan. 26, 1876, to 

March 31st, 1878, at 7 ½ %-
Ex. 6., At what rate per cent. must $756 be put 

at interest for 4 years to yield $241. 92 1 
Interest on $756 for 1 year = $~-4-Jll.i = $60.48 ; 

" $1 " = $_[,fl~ ii ; 

" $100 = $J_0...9,(iff-d-B. 
= $8, or 8 per cent. 

20. A man pays $72 for the use of $900 for 1 "-.:ar · 
what is the rate per cent. 1 ~ ' 

21. ~ man lent $484 for 5 years, and received $181.60 
for the interest; what was the rate per cent. i 



PBBSENT WOR!l'H AND DISCOUNT. 143 

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;. 1 
Principal to give $5 in 365 days=$10O ; 

" $1 ,, =$,l~=$20; 
$200 =200 X $20=$4000; 

" 
" in 1 day =365 x $4000; 
" in 146 days=$.B..Q.WR-9-0 ; 

=..:$10000. 
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 

daughter $77O'a year, and his son $630 a year; what sum 
must. be invested at 7 per cent. to produce these amounts 1 

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. 1 

Interest=$880 - $800=$80. 
The interest of $800 for 1 year at 8 per cent. is $64. 

Time to produce $64 = 1 year ; 
'' " $1=iJ\ year; 
" " $80= Ri =1! years; 

= 1 year 3 months. 
260 How long a time would be required for $525 to 

gain $110.25 at 7 per cent.? 
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 

7½ per cent. At what date did it amount to $796.87½? 
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 debt of $108 to be paid at the 

end of a year, without interest ; how much is the debt 
worth at present, and how mu'ch should be allowed ! or 
the immediate payment of the debt, money bemp 
worth 8 per cent.? 
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If I 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, payable 
in one year, the rate of interest being 7 per cent. i 

Amount of $100 in 1 yr. at 7% = $107. 
Present worth of $107 = $100 ; 

" " $1 = $™ ; 
" " $535 = $6.llf~ 

= $500. 
Exercise c. 

1. What is the present worth of $1250.509, payable 
in 1 year, the rate of interest being 7% 1 

2. What is the present worth of $512.40, payable in 
1 year, when money is worth 12%? 

Ex. 2. What is the present worth of $787. 75 due 
in 2 yr. 6 mo., when money is worth 6% 1 

Amount of $100 for 2 yr. 6 mo. at 6% =$115. 
Present worth of $115=$100; 

,, " $1 = $-H-~ ; 
" " $787.75=$.L&ynioo. 

=$685. 
3. What must be paid now to cancel a debt of $994.50 

due 1 yr. 9 mos. hence, at 6% 1 
4. ·Which is the more profitable, to buy lumber at $25 

a thousand on 9 months' credit, or at $24.50, on 6 
months' credit, money being worth 6% 1 

5. Bought two lots for $2541, on 3 year~• time, without 
interest ; what is the cash value, money being worth 7% ? 

6. J. buy goods for $1150 cash and sell them for $1224 
c n a. credit of 4 months ; do I gain or lose, and how 
much, interest being 6% t 
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.l!:x. 3. A note for $1380.06 becomes due in 15 
months ; what deduction should be made for the im
mediate payment of the money, supposing money to 
be worth 8% 1 

The interest on $100 
Discount on $110 

" $1 
" $1380.06 

for 15 months= $10. 
" =$10; 
" =$-f1%-; 
" = $il.fi-¥-r°d'-2U!>; 

=$125.46. 
7. What is the discount on $897.82, payable in 3 yrs., 

when money is worth 7% 1 
8. What is the discount on a note for $1174.32, due 

in 3 yrs. 3 mos., money being worth 8% 1 
9. What is the difference between the interest and 

the discount on $525 due in 10 mos. hence, at 6% 1 
184. The discount found in Ex. 3 is called True 

Discount. There is another kind of discount called 
Bankers' Discount, or Bamlc Discount. 

The difference between the two kinds of 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 discount. 

Ex. 4. What is the discount and present worth of 
a note of $584, drawn Jan. 8 at 11 months, discounted 
at the Bank May 1 0, at 5 per cent. 1 

11 mos. 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 days at 5% 

= $17.20 
Principal = $584 

Present worth = $566. 80. 
10. What is the bank discount on a note for $730 at 

6% for 30 days, days of grace included 1 
0

11. Suppose a bill tor $1200 is drawn on the 12th of 
August at 6 months, and paid by a. banker on the 1st of 
Ja.nuary, find the money he takes o:ff a1> 7%. • 
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SQUARE ROOT. 
1. What is the second power of 5? of 9? of 12 ·? 
2. What number multiplied by itself will produce 3u1 

49? 121? 81? 
3. Find the number whose second power is 9 ? is 25 i 

is 64? is 144? 
4. Resolve each of the following numbers into two 

equal factors : 16, 25, 81, 49, 100. 
185. The Second Power of a number is called its 

Square. 
NoTE.-The square of a number is indicated by writ

ing 2 to the right and above the given number ; thus, 
52 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 by the units, plus the square of 
the units. Thus, 

452=402 + 2 X 40 X 5-1--52 =1600+400+25= 2025. 
Ex. 1. Find the square root of 2025. 
20 125(45 We separate the number into periods of 
16 two figures each, by means of a line, count. 

851 425 
425 

ing from the decimal point. We then find 
the largest number whose square does not 
exceed 20. This is 4. We write 4 as the 

first figure of the square root and place its square, 16, 
under 20 and subtract, and to the remainder, 4, we anne~· 
the next period, 25, to make a dividend. We double the 
figure 4, placed in the root to form the first figure of ~ 
divisor. As we have to annex another figure to 8, we 
call the 8, 8 tens or 80. 80 is contained in 485 5 times. 
We write 5 a,s the second figure of the root and annex 
it to the 8. We next multiply 85 by 5 and write the 
product under 425 and subtract. As thera is ·no te· 
ma.iuder the !:l!lUa.r~ root is.45, · · · 
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Exercise ci. 
Find the square root of 

1. 289. 5. b>.96. 9. 4096. 
2. 361. 6. 5n25. 10. 1369. 
3. 576. 7. 9025. II 11. 2209. 
4. 625. 8. 2401. 12. 3136. 

Ex. 2. Find the square root of 4124f.·6 l. 
4 12149 161 (2031 After finding the, first figure of the 
4 root and subtracting its square from 

403 11249 the left hand period and bringing 
1209 down the next period, 12, we find 

tha-c; 40 is not contained in 12. We 
4061 I 4061 therefore, pub a 0 in the root and 
. 4061 bring down the next period. We 
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 root 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. 25080064. 

Ex. 3. Extract the square root of ·7 to four places 
of decimals. 

·70i00I00I00I ('8366. 
64 

1

600 169 489 

1666 11100 
9996 

In finding the square root 
of a decimal fraction care 
must be taken to make the 
decimal consist of an even 
number of figures. This is 
done so that the denomina
tor of the equivalent vulgat 

16726 110400 fraction may be a complete 
100356 square, which is the case in 

llcr, Mo%%, lo9a°Jh%%-, &c., but 
10044 not in lo, lo%%-, ~"If, &c. 

Find the square root of 
19. ·2209. t 22. ·714. 
20. ·0729. 23. ·895. 
21. •1024. I 24 '9 

25. 71. 
~6. 6·4. 
27. 14·4. 
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MEASUREMENTS OF SURFACES AND 
SOLIDS. 

Section I. -Area of a Rectangle. 
188. A Rectangle fa 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 1 

Area of surface 1 ft. long by 1 ft. wide= 1 sq. ft. 
'' 18 ft. long by 1 ft. wide= 18 sq. ft. 

18 ft. long by 15 ft. wide= 15 x 18 sq. ft. 
=270 sq. ft. 

Hence, To find the area of a rectangle, multiply its length 
by its width. 

Exercise cii. 
Find the area of the rectangles having the following 

dimensions : 
1. 8 ft. by 12 ft. 4. 2 yd. 2 ft. by 7 yd. 
2. 6½ ft. by 14 ft. 5. 17 yd. by 20 yd. 2 ft. 
3. 21 ft. by 25 ft. 6. 19 ft. 7 in. by 24 ft. 

Section II.-Carpeting Rooms. 
189. Carpets are sold in strips, and when tho width 

of a strip is known, we can ascertain what length of 
carpet will be required to cover a given imrface. 

Ex. 1. How many yards of carpet 2 ft. 3 in. wide 
will be required for a room 21 ft. by 18 ft. 1 

Area of surface to be covered . = 18 x 21 sq. ft. 
Length of carpet 1 ft. wide, required 

to cover given area . . . . = 18 x 21 feet. 
14.8 
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Length of carp:.it, 2¼ ft. wide, required 
to cover given area . . . . . = 1 s

2
x;: 1 ft. 

Exercise ciii. 
=56 yards. 

How many yards of carpet 27 in. wide will be re
quired for rooms whose dimensions are 

1. 27 ft. by 21 ft. ? I 3. 18 ft. by 24 ft. ? 
2. 15 ft. by 12 ft. ? 4. 26 ft. by 36 ft. ? 

Find the cost of carpeting rooms whose dimensions 
are 

5. 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 90cts. a yd. 
7. 15 ft. by 17½ 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 irl 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 3½ ft. 
wide and 3 windows each 5 ft. high by 2½ ft. wide 1 
Length of surface to be 

covered . . . . . =(18+ 14+ 18+ 14) ft. =64 ft. 
Area of entire walls . . =(8 x 64) sq. ft. =512 sq. ft. 
Area of door,. . . =(3½ x 7) sq. ft. =24½ sq. ft. 
Area of 3 windows . . =(3 x 2½ x 5) sq. ft.=37½ sq. ft. 
Area of door ~ncl windows=(24½+37½) sq. ft. =62 sq. ft .. 
Area to be pap~red . . =(512-62) sq. ~t. =450 sq. ft. 
450 square feet\, . . . =450 x 144 sq. m. 
:. length of paper required=45 0

1x/ 44 =4050 in. 
_ =112½ yards. 

Exercise civ. 
1. How many yards of paper 20 i_n. wide will b~ re

quired for a room 20 ft. long, 15 ft. wide, and 9 ft, high? 
2. How many sq. ft. of pap~r w~ll be required ~or a 

room 18 ft. 9 in. long, 15 ft. 3 m. wide, and 8½ ft. high ? 
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3. A room 24 ft. Jong, 20 ft. wide, and 10 ft. high con
tains 2 doors each 7 ft. by 4 ft. , and 6 windows each 5! 
ft. 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 ft. wide, and 
8 ft. high? 

5. 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 N.-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 would be 24 such blocks. 
Number of cu. ft. in 1 block =6 cu. ft. 

24 blocks= 24 x 6 cu. ft. = 144 cu. ft. 
Hence, To find the cubic content of a rectangular solid, 

take the product of its length, breadth, and thickness. 

Exercise cv. 

Find the cubic content of the rectangular solids 
whose dimensions are : 

1. 8 ft., 6 ft., 5 ft. 3. 3 ft., 7½ ft. 8¼ ft. 
2. 2½ ft., 5½ ft., 7½ ft. 4. 2·6 ft., 3·5 ft., 5 ft. 

Ex. 2. How many bricks will be required to build 
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 1 
Cubic content of wall . . =(20 x 12 x 15 x 12 x 18) cu. in. 

'' brick . . =(8 x 4 x 3) cu. in. ; 
:.number of bricks req. 2ox1!:l!;12x1s 

=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 inches long, 4½ in. wide, and 3 in. thick ? 

6. What will it cost to put a stone foundation under a 
barn 36 ft. long by 24 ft. wide at 25 cents a cubic yard 
•,he wall being 7 ft. high and 2 ft. thick ? ' 
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Miscellaneous Problems. 
1. A garrison of 800 men had provisions to last for 60 

aays, but 15 days afterwards 80 men were killed; how 
long will they last the remainder ? 

'rhey would last 800 men 45 days. 
1 man 800 x 45 days. 

720 men 80t2x0
4Ji days = 50 days. 

2. 28 shanty men Lave provisions for 20 days but 7 
men more arrived; how long will the provision 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 provi
sions 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 A and B working 
together to do it? 

The part A does daily = ¼ 
" B " =½ 

A and B do " = ¼+½=H ; 
they do ..;2 in -& day; 
they do the whole work in H- days, or 4-r'\. days. 

7. A. can do a piece of work in 12 hrs., and B can do 
it in 15 hrs. ; 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 O can do it in 60 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 0 
in 15 days; in what time can they all build it working 
together? . 

10. A quc:1,ntity of fl.our lasts a man and wife 9 days, 
and the wife alone 27 days ; how long would it last the 
man alone? 
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11. A can do a piece of work in 20 ~ays; after wo!k
ing at it for 8 days B comes to help h~ and they fin:ish 
the work in 5 days; how long would it take B by him
self to do the work ? 

12. A can dot of a piece of work in 8 days; B can do 
¾ of the same work in 12 days ; in what time could both 
working together do 2 such pieces of work ? 

13. A and B can mow a field in 12 days; A and O in 
15 days ; B and O in 20 days ; in what time could A mow 
it by himself? 

A ·and B can do ,b of work in 1 day; 
.A and O h " 
Band O io 

:. 2 A's and 2 B's and 2 O's 
:. A and B and 0 

l2+lli+k '' =! ; 
½of¼ "=-1

1
0 ; 

:.A C-?o-lo) "=lo; 
:. A can do the work in 20 days. 

14. A and B can do a piece of work in 8 days; A and 
0 can do it in 9 days, and B and O in 10 days ; in what 
time can all three working together do it ? 

15. A and O can dig a garden in 10 days; Band O can 
dig! of the same garden in 4 days, and B alone can dig 
it in 20 days ; in what time can A do it by himself? 

16. A piece of work has been half done by A, B, and 0 
working together, in 8 days; if .A and B together can 
finish it in 12 days, in what time could O 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 A 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 U 
days, in what time will 4 men and 7 women do it 1 
6 men do the work in 12 days:. 1 man does,h-of it in 1 da.y. 
9 wo~en do the work in 12 days :.1 woman does tl1r of ii 

m 1 day; 
:. 4 men and 7 women do ..,-42+rh or 1~ of it in 1 day ; 

'' " do rh- of it in y13 day ; 
do it in J.,&s- day, or 8l3 days. 

19. If 7 ooys or 4 · men can do a piece of work in 9 
days, in' what time can 4 boys and 7 men do it? 

:2.0. If 3 men or 5 women do a piece of wo:..:k in 12 
days, in what time can 2 men and 1 woman do it 7 
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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 ¼ of it in 1 day ; 
:. 2 men and 4 women do ! " " 

But 3 men and 4 women do½ " " 
:. 1 man does ½-!, or -rz " " 
:. 1 man will do it in 12 days. 

Now 1 man and 2 women do¼ of it in 1 day; 
2 women do ¼-l~, or -h '' " 

:. 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. If 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-i days. and 3 men and 8 women can do it in 3!-§ days, 
in what time can 1 man or 1 woman do the work 1 

25. 3 women and 2 boys can do a work in 6¾ days, 
and 2 women and 3 boys can do it in 7"'1r days; in what 
time can 1 woman or 1 boy do it ? 

26. A cistern is filled by 2 pipes in 8 and 10 hours 
respectively, in what time will they fill it when they 
both run at the same time 1 

They fill ¼+lo of the vessel in 1 hour · 
:. " !2"~' or lu ,, " 

40 
:. " -lo in ½ hour ; 
:. they fill the vessel in lf or 4f 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 1 

28. Two pipes running together can empty a cistern 
in 8 hours, and one by itself can do it in 12 hours ; in 
what time can the other empty it 1 

29. Two pipes running together can empty a vessel in 
50 minutes ; one of them can empty i of the vessel in 
40 minutes; in what time can the other empty ½ of it ? 

30. A cistern is· filled by two pipes, A and B, in 20 
and 24 minutes respectively, and is emptied by a tap, 
0, in 30 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 4\J of vessel in 1 minute ; 
the other fills icr of vessel in 1 minute; 
:. when both are running (-lo- Tlu), or 'f½-o- of the vesse1 

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 tlJird 
in 15 min. ; if the vessel is full and all 3 taps running at 
once, in what time will it be emptied 'I 

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 spent½ of his money on Monday; he spent t of 
the remainder on Tuesday, and on Wednesday he spent 
¼ of what he had left ; he had still $10 ; how much had 
he at first? 

Remainder after 1st spending=! of money. 
2nd =¾ of i of money, 
3rd =}of¾ of i of money, 

=~ of money; 
:. f of money = $10; 
:.} =$;1.-j-; 
:. { of his money=-~)'iJ:t 

_=$25. 
35. A father willed to his eldest son j of his property; 

to his second son f of it, and to his youngest son the rest 
amounting to $7238; what was the property worth? 

36. A post is¼ in the earth, fin the water, and 13 feet 
above the water; what is the length of the post? 

37. A man devotes ·12 of his income to charity, ·25 for 
educating his children, ·45 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, ·45½ of the whole cargo was thrown overboard ; 
what would a, merchant lose who owned ·25 of t:he cargo1 
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89. A labourer in one week dug 5 rods more than ½ thtt 
length of a ditch, and the next week he dug the remain
h:1g 20 rods ; how long was the ditch 1 

Length of ditch dug first week=½ ditch+5 rods; 
:. length remaining =½ ditch less 5 rods ; 
:. ½ length of ditch less 5 rods =20 rods ; 
:. ½ length of ditch. . . =20 rods+ 5 rods ; 

=25 rods; 
:. length of ditch . . . . =50 rods ; 

40. A man invested $300 more than ¾ of his money in 
a house, and $600 more than ½ 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 1 

Cords chopped by 10 men in 8 days=90 cords ; 
1 man in 8 days =f8-=9 cords; 
1 man in 1 day ·=t cords; 

20 men in 1 day =:;wl~=\li. cords; 
20 men in 4 days =~.Q.=90 cords. 

NOTB.-When the pupil has become familiar with the unitary system, 
and thoroughly understands the reason of each step, the process may be 
a.bridged by leaving out the steps in italics. 

42. If 8 men build 33 ft. of wall in 11 days, in how 
many days will 12 men build 36 feet 1 

43. If 36 men earn $324 in 18 days, how much will 42 
men earn in 87 days 1 

44. How many days will it take 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 1 

45. It costs a family of 5 persons $135 for 6 weeks' 
board ; hnw much will it cost a family of 7 persons at 
the same rate for 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 1 
Time in which 12 men will dig 16 rods=S days; 

" 1 man " 1 rod =11~ days ; 
rr 24 men " 32 rods=~!-¾!i;~ days 

=8 days. 



156 ELEMENTARY ARITHMETIC, 

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 8% 1 

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 int of the time 1 

50. If a 10-cent loaf weighs 15 oz. when flour is $8 a 
barrel, how much will a 6-cent loaf weigh when flour is 
worth $6 a barrel 1 

51. If it costs $36 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 ft. wide 1 

52. If it costs $150 to dig a cellar 40 ft. long 30 ft. 
wide and 6 ft. deep, how much will it cost to dig a cel
lar 30 ft. long, 3 ft. wide, and 5½ ft. deep 1 

53. If the rent of a house worth $8200 is $240 for 9 
months, for what sum per year must a man rent a house 
worth $8500 ? 

54. I bought a horse for $180 and sold him for $162. • 
50 ; what was my gain per cent ? 

On an outlay of $180 my gain is $82.50: 

" $1 " $\W; 
" $100 " $~Q or $25; 

:. I gain 25%, 
55. If I buy a pair of boots for $6 and afterward sell 

them for $7.50 what per cent. do I gain 1 
56. A grocer sells a barrel of oranges for $7.50 which 

cost him $6.25; what is his gain per cent. 1 
57. A merchant buys sugar at 6 cents per pound and 

sells it at 8 cents ; what per cent. does he gain ? 
58. I bought calico at 12 cents a yard; for what mll.!it 

I sell it to gain 25 per cent 7 
That for which I gave $100 I must sell for $125 ; 

" $1 " $-1-M ; 
$·12 " $~ 

=15 cents. 
59. A merchant bought silks at $125 per yard ; for 

what must he sell them to gain 20 per cent.? 
60. A bought a house for $8500 and afterwards sold 

it at a loss of 15%; what did he get for the beu11e? 
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61. A grocer bought a quantity of sugar for $115 ; for 
what must he sell it to gain 18 per cent.? 

62. A groc_er sells a quantity of sugar for $324, and 
thereby loses 10 per cent. ; what did the sugar cost 'I 

That which sold for $90 cost $100 ; 
" " $1 " $-W ; 

" $324 " $llW_Qil_ 
=$360. 

63. A man sells a piece of cloth for $52. 67, and there· 
by gains 15 per cent ; what was the cost of the cloth 1 

64. Sold salt at $1.37¾ per bushel, which was 5 per 
cent. less than cost ; what was the cost 1 

65. Divide $200 between A and B, so that for every 
$3 that .A gets, B shall get $2. 

Sum of shares=$3+$2=$5 . 
.A's share of $5=$3; 

" $1=$J; 
$200=$Z~~li=$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. 

NoTB.-ln the above case the shares of A and B are said to be in the 
ratio of a to 2, or in the proportion of S to 2. 

66. The sum of two numbers is 1260, and they a.re to 
each other as 57 and 48: what are the numbers 1 

67. Divide $500 among three persons, A, B, and 0, so 
that the three portions may be to each other as the 
numbers 5, 9, and 6, respectively. 

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, :find the sums they will respectively receive. 

69. At an election the number of votes cast was 510, 
and i- of the votes for one candidate equalled ¾ of the 
Totes for another ; how many votes were cast for ea.oh? 

Let A and B be the candidates. 
¾ of .A.'3 votes=¾ of B's votes; 
½ " " ==! of ¾ of B's votes=£ of B's votes; 

" s~s X of B's votes. 
I of B's " +i of B's votes=510. v- " ,, ==510 ; 

" " ~wQ=24o; 
.A. 's " =510 - 240=270. 
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70. A and B have 210 acres of land, and¾ of A's share 
equals ~ of B's ; how many acres bas each ? 

71. Two neighbors raised 3800 bushels of wheat, and 
i of what one raised equalled & oi what the other raised; 
how much did each raise 1 

72. A and B engage in trade ; A furnishes $6000 and 
B $4000; they gain $1200; what is each one's share of 
the gain? 

The total sum in trade is $6000+$4000=$10000; 
with which they gain $120(\ 

Gaiin on $10000=$1200; 

" $l=$l1lu9Jh- =$1\fu-; 
" $6000=$1.Q~li=$'1~0=A 's share. 
" $4000=$.!Q¥$ll=$480=B's share. 

73. A, B, and O buy a house for $2500; A pays $500; 
B $1200; 0 $800; they rent it for $300; what is each 
one's share of the rent? 

7 4. A man dying, willed to his son $6500, to his widow 
$8000, and to his daughter $5500 ; but his estate amount
ed to only $12000 ; how much did each get ? 

75. A and B jointly rented a pasture for $24; A put 
in 36 cows and B 24 cows; how much of the rent ought 
each to pay? 

76. A, B, and O hired a carriage for $15. 75, each 
agreeing to pay in proportion to the number of miles be 
rode. A rode 90 miles, B 75, and O 60 miles; what 
part of the hire ought each to pay 1 

77. A and B engaged in trade ; A put in $560 for 6 
months, and B $450 for 8 months; they gained $513; 
what was each man's share of the gain ? 

$540 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=$6840. 
Gain on $6840=$513 

'' $1=$e5llo=$/o; 
$3240=$ll¼~=$243=.A's gain. 

" $3600=~~=$270= B's gain. 
78. Three men, A, B, and 0, rented a pasture for 

$70.56; A put in 36 cows for 5 months; B 48 cows for 4 
months : and O 72 cows for 3 months ; what part of the 
rent ought each to pay 1 
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Bowman, Johustou, auJ Reed agree<l. to <lo a piece 
work for $1600; Bowman furnished 7 men for 30 days ; 

Johnston 5 men for 40 days; and Reed 6 men for 32 days; 
how much should eiach receive if theypaid $95clerk hire? 

80. Two persons are in partnership 2 years;. A at first 
put in $2500 and B $3000; at the end of nine months A 
t.ook out $800 and B put in $500 ; they lost in two years 
$3825; what was each one's share of the loss 1 

81. What is the compound interest of $400 for 3 years 
at 6 per cent. 1 

NoTE,-Compound interest is interest, not only for the use of the sum 
borrowed, but also for the use of the interest if it be not paid when it falls 
due. 

Amt. of $100 for 1 yr. =$106 ; 
$1 =$t&S=$Lo6. 
$1 for 2 yr.=$1.06+-int. of $1.06 

=$1.06+-rh x $1.06=$(1.06)2
; 

$1 for 3 yr.=$(1.06)2+int. of $(1.06)2 
=$(1.-06)2+ 1 g0 X $(1.06)2=$(1.06)3 ; 

'' $400 for 3 yr. =400 x $(1.06)3=$476.4064. 
Amount . , =$476.406 
Principal . . = 400.00 

Compound Interest = $76.406 

82. What is the compound interest of $650 for 3 years 
at 6 per cent. ? 

83. Find the amount of $1000 for 4 years at G per cent. 
84. Find the difference between the simple and com -

poand 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 amounted had it been lent at compound interest? 

SG. The true discount on a sum of money for 3 years 
at 8 pJr cent. is $120 ; what is the compound interest of 
the same for the same time ? 

87. A man deposits in the savings ba1;1k $500, on which 
lh:::i interest at u per cent. per annum 1s to be added to 
tho principal every 6 months ; bow much money has the 
ma.n in tho bank at the end of two years ? 
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EXAMINATION PAPERS. 

DECEMBER EXAMINATION, 1879. 

ADMISSION TO HIGH SCHOOLS. 

TIME-TWO HOURS, 

1. A man has 703 ac. 3 roods 22 sq. rode 14¼ sq. yds.; 
after selling 19 ac. 1 rood 30 sq. rods 2¼ sq yds., among 
how many persons ~an he divide the remainder so that 
each person may reeeive 45 ac. 2 roods 20 sq. rods 25 
sq. yards? 

2. Find 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 10½ ft. in circumfer
ence, and turns 440 times more than the hind wheel, 
which is 11! ft. in circumference; find the distance 
travelled over in feet. 

3¼-1¼ of T"u + 8 ·05- ·005 
4

· H(8t~ +Bi·-i~ + 3i} + ·25+ ·5 

5. Find the total cost of the following: 
2745 lbs. of wheat at $1.20 per bush. 
867 " " oats " 85c. " 

1936 " " barley " 60c. 
1650 " " hay " $8 per ton. 
2675 feet of lumber at $10 per 1000 feet. 

1~ ,, 6. If, when wheat sells at 90 cents per bush., a 4 lb. 
loaf of bread sells at 10 cents, what should be the price 
of a 3 lb. loaf when wheat has advanced 45 cents in 
price? 

1.6 7. At what price must I mark cloth which cost me 
$2.40 per yard, so that after throwing off t of the 
mark-3d price I may sell it at ¼ more than t e cost? 
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JUNE EXAMINATION, 1880. 

ADMISSION TO HIGH SCHOOLS. 

TIME-TWO HOURS. 
V&Jues. 

10 1. Multiply one hundred and seventy-four millions 
five hundred and fifty thousand six hundred and thir
teen by six hundred thousand four hundred and seven
teen. Explain why each partial product is removed 
one place to the left. 

10 2. Define rneasure, common measure, and greatest com-
mon ?11,easure. 

Find the G.C.M. of 153517 and 7389501522. 
10 3. Show thats= l~• 

s· l'f 4H of ,80 of 1, 2¼ + lH 12354. 
unp 1 Y l2ll1

0 -2} + 9t -3y8y9~ - 12355 
10 4. A brick wall is to be built 90 feet long, 17 feet high, 

and 4 feet thick; each brick is 9 inches long, 4½ inches 
wide and 2½ inches thick. How many bricks will be 
required? 

10 5. A merchant received a case of goods invoiced as 
follows: · 

12 pieces of silk, each 48 yards, at 5s. 3d. per yard. 
15 " " cotton, each 60 yards, at 6fd. " 
20 " " , each 56 yards, at 4¾d, 
14 " Irish linen, each 40 yards, at Is. 3½d. per 

yd. Supposing the shilling to be worth 24¼ cents, find 
the ~mount of the above bill of goods. 

10 6. Divide 76.391955 by. nine hundred and twenty 
thousand three hundred and eighty-five ten-hillionths. 

10 7. D. D. Wilson. of Seaforth, exported last year 83G0 
barrels of eggs, each containing the same number. He 
received an average t>rice of 14.85 cents per dozen. 
Allowing the cost (including packing, &c.) to have been 
13.5 cents per dozen, and the entire profit to have been 
$7900.20; find the number of eggs packed in each barrel. 

10 8. The dimensions of the Globe newspaper are 50 
inches by 32 inches, and the daily issue is 3:bou_t 2-1000 
copies, how many miles of Yonge-street, which _1s about 
70 feet wide, might be covered with ten weeks' ISsue_? 

10 9. A flag-staff 120 feet high was broken off by the wmct, 
and it was found that . 76 of the longer part was 1~.s of 
9½ times the shorter part. Find the length of each purt. 
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DECEMBER EXAMINATION, 1880. 

ADMISSION TO HIGH SCHOOLS. 

TIME-TWO HOURS, 

Values. 

10 1. Define-Number, Numeration, Notation, Addend, 
Minuend. 

10 2 Find the G.C.M. of sixty-eight million five hundred 
and ninety thousand one hundred and forty-two, and 
eighty-five million forty-four thousand and filty-nir,e. 

16 3. For a voyage of 17 weeks a ship takes provisions 
to the amount of 48 tons 4 cwt. 2 qrs. 20 tbs. 9 oz. 
Supposing that there are 73 men aboard, how much 
may be allowed each man per day? 

16 4. Find the amount of the following bill :-14! tbs. 
beef at l0c., 12a tbs. pork at 9½c , 3 turkeys, weighing 
in all 35½ tbs., at 12½c, per lb.; 12lb. 10 oz. lard, at 15c. 
per lb. ; 5 geese, weighing in all 45 lb. 12 oz , at lOc-
per lb. · 

16 5. Simplify-

5& of •,lr; + 3.3 of '2 -1½ £19 16s. 7fd. 
l

7 
of (2.045- .5) of £20 16s. Sfd. 

16 6. What is the weight of a block of stone 12 ft. 6 in. 
long, 6 ft. 6 in. broad, and 4 ft. 1½ in. thick, when a 
block of the same kind of stone 2 ft. 6 in. long, 3 ft. 9 in. 
broad, and 1 ft. 3 in. thick, weighs 1875 tbs.? 

16 7. A man, after paying an income tax of 15½ mills in 
the dollar, and spending $3.37½ a day, is able to save 
N230.87i a year (365 days). Find his gross income. 
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JULY EXAMINATION, 1881. 

ADMISSION TO HIGH SCHOOLS. 

TIME-ONE HOUR AND A HALI'. 

1. Define Subtrahend, Multiplicand, Quotient. Ex
plain the statement-" The multiplier must always be 
regarded as an abstract number." 

Divide 2000000018760681 by sixty-three million two 
hundred and forty-five thousand five hundred and fi.fty
three. 

2. Define Prime Number, Prime Factors. How do 
you resolve a number into its prime factors? Resolve 
132288, and 107328 into their prime factors, and find 
the least common multiple of these numbers. 

3. How many minutes are there in H of a year (365 
days)+ ill' of a week+ i('l4 of 3½ days? 

4. Simplify 

H+h 9 + H· 
H _i7T - 2 + 2¼ + 1761,ig - J 650fH• 

5. A grain dealer buys 5225 bushels of wheat at $1.05 
per bushel, and paid $125 for insurance, storage, &c.; 
he sold .4 of the quantity at 97 cents per bushel. At 
what price per bushel ID11St he sell the remainder in 
order to gain $522.50 on the whole? 

6. Find the quotient of .9840018 ..;.. ·00159982 to seven 
decimal places; and reduce. 7002457 to a vulgar fraction. 

7. Water, in freezing, expands about one-ninth in 
volume. How many cubic feet of water are there in an 
iceberg 445 feet long, 100 feet broad, and 175 feet high? 
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DECEMBER EXAMINATION, 1881. 

ADMISSION TO HIGH SCHOOLS. 

TIME-TWO HOURS. 

VALuE-1-8, eleven marks each; 12for No. 9. 

1. Divide three hundred and fourteen, and one hundred and 
fifty-nine thousandths by eight thousand nine hundred and 
thirty-seven ten-billionths. 

2. Divide the difference of 

131-,- { (2;-2y8y} x H} and {13¼+ (2;-2l1 )} x lt 
by 13¼-;-2,-2iT x l}. 

3. Find the amount of the following bill in dollars and cents, 
the shilling being worth 24¼ cents :-115 yards Brussels car
pet, at 5s. lOd.; 95 yards Dutch stair, at 2s. 7d.; 84 yards Kid
derminster, at 3s. 7d ; 72 yards drugget, at 2s. 8d.; 10 dozen 
stair rods, at 5s. 6d. 

4. Lead weighs 11.4 times as much as water, and platinum 
weighs 21 times as much as water. What weight of platinum 
will be equal in bulk to 56 lbs. lead? 

5. Find the difference in cost between 200 feet of chain cable. 
76 lbs. to the foot, and 600 feet of wire rope, 18 lbs. to the foot. 
the chain costing 15s. 6d., the rope costing 23s. 6d. per cwt. 

6. By selling tweed at $2.60 a yard it was found that I of the 
cost was gained; what selling price would have gained . 7 of the 
cost? 

7. A plate of copper 5 ft. 6 in. long, 3 ft. wide and ¾ inch 
thick, is rolled into a sheet 4 ft. 6 in. wide and 6 ft. long. Find 
its thickness. 

8. How many bricks, 9 in. long, 4! in. wide, and 4 in. thick, 
will be required for a wall 60 ft. long, 17 ft. high, and 4 ft. thick, 
allowing that the mortar increases the bulk of each brick one
sivi;eenth? 

9. A grocer gained 20 per cent. by selling 10 lbs. sugar for a 
dollar ; afterwards he increased his price. giving only 9 lbs. for a 
dollar. How much per cent did he make at the increased ~rioe? 
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JUNE EXAMINATION, 1882. 

ADMISSION TO HIGH SCHOOLS. 

TIME-TWO HOURS, 

10 Marks for each question. 

1. Define greatest common measure. State the principle on 
whi~h the rule for finding the G.C.M. of two numbers depends. 

_Fmd the G. C. M. of sixty-eight million five hundred and 
ninety thousand one hundred and forty-two, and eighty-five 
million fifty-four thousand and fifty-nine. . 

2. A dealer bought 8 carloads. of lumber, each containing 
9870 feet, at $13.50 per M. He retailed it at $1.43 per 100 
feet. Find his gain on the whole lot. 

~- Shew that ¾=!, and that i + t=H· 
Simplify the following :-

____ 2_6_,J_-,_1_,½,_,_t ____ of !i_ . 

1 + 1!-i of~7; of & H 521 

4. Prove that 2.3 x .04 = .092. 
Add together 154.2125, .5421, .0001235, 741 206, .03, and 

4567.0004. 
Reduce 75.0125 cwt. to ounces. 
5. A steamer makes a nautical mile (6072 feet) in 3 minutes 

and 50 secs. Find her rate per hour in statute (common) miles. 
6. There is a solid pile of bricks which is 36 ft long 16 ft. 

6 in. wide, and 14 ft. 6 in high, and contains 122496 bricks 
of uniform size ; each brick is 9 in. long and 4½ in. wide ; find 
its thickness. 

7. A London merchant transmits £250 IOs. through Paris 
to New York: if £1 = 24 francs, and 6 francs= $114 Ameri
can currency, what sum in American currency will the mer
chant realize? 

8. In a map of a country the scale is iu of· an inch to a mile 
(i.s. y\y of an inch represents a mile), and a township is repre
sented on this map by a square whose side is half an inch. 
How many acres in a township? 

9. If 4 men or 6 boys can do a work in 8 days, how long will 
it take 8 men and 4 boys to do such a pi~ce o! work? . 

10 . .A. and B. were candidates for elect10n m a oonet1tuenoy 
of 2700 voters. The votes polled by A. were, to those polW by 
B., as 23 to 25, and B. was elected by a majority of 10. Bow 
many persons did not vote ? 
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DECEMBER EXAMINATION, 1882. 

ADMISSION TO HIGH SCHOOLS. 

TIME-TWO HOUBB. 

10 marks for each question. 

1. From 935 take 846, explaining clearly the reason for each 
step. 

The difference between 8261C and the product of two numbers 
is seventy million three hundred thousand. One of the numbers 
is 9402; find the other. 

2. Find the amount of the following bill :-36 lbs. 8 oz. beef 
at 16c.; 16 lbs. 10 oz mutton at 14c. ; 7 lbs. 12 oz. pork chops 
at 12c.; 15 lbs. 6 oz. turkey at 18c. ; 4 lb. 10 oz. suet at 16c. 

3. Find the L.C.M. of 11, 14, 28, 22, 7, 56, 42, 81; and the 
G.C.M. of 40545, 124083. 

4. Prove that! of 1 =¼of 3. 

. . h-1~½ ¼~½+1~5 
Simplify ·-lu + 1

7~ of 3¼ - (! of H - ¼) + 9!- - lf · 
5. Prove that 1.025 + ·05 = 20.5. 

Find the cost of ·0625 of 112 lbs sugar, when 1 lb. costs 
.0703125 of 16s. 

6. Reduce 45740108 square inches to acres. 

7. The bottom of a cistern is 7 ft. 6 in. by 3 ft. 2 in. How 
deep must it be to contain 3750 lbs. of water, a cubic ft. of water 
weighing 1000 ounces? 

8. A runs a mile race with B and loses ; had his speed been 
a third greater he would have won by 22 yards. Find the ratio 
of A's speed to B's. 

9. A does ! of a piece of work in 6 hours; n does ¾ of what 
remains in 2 hours; and C finishes the remainder of the work 
in SO minutes. In what time would all working together do the 
work? 

10. By selling tea at 60c. per lb. a grocer loses ~ per eent.; 
what should he sell it at to gain 20 per cent.? 



ANSWERS. 

EXERCISE !.-Page 2. 

1: 5 ; 5; 9. 2. 1 ; 1 book ; 1 ball. 
3. 6, 7, 3, 4, 2 are abstract; 8 books, 9 men, 5 apples, l cent 

a-re concrete. 4. 1 mile ; 1 mile ; 1 ; 1 cent. 
5. 3 apples, 7 apples, and 6 apples; 4 boys and 9 boys; 7, 

9 and 8 ; 2 cents and 5 cents ; 4 girls and 5 girls. 

EXERCISE IL-Page 3. 

1. 7; 9 ; 4; 2. 2. 36; 84 ; 20; 69. 
3. 44; 70, 96; 16. 4. 14; 12; 39; 56. 5. 48; 97; 36; 60. 
6. Seven; eleven; fifteeen ; nineteen ; fifty-nine; eighty-

four; ninety-six; ninety-eight. 
7. Seventy-one; twelve; twenty-eight; ninety-one; forty

four; seventeen ; twenty-two; thirty-four. 
8. 'l'wenty; thirty-seven; forty-eight; seventy-six; ninety

nine; sixty-nine; seventy: eighty-seven. 
9. Fourteen; thirty-five: eighty-nine; seventy-eight; :fiifty

four; forty-nine; fifty; thirteen. 
10. Ninety; eighty; thirty-nine ; twenty-eight; eleven; 

nineteen; twenty-seven; thirty-one. 

EXERCISE m.-Page 4. 

1. 149; 308; 974. 2. 200; 420; 694. 
3. 560 ; 908 ; 444. 4. 735 ; 960 ; 406. 
5. 309; 687; 572. 
6. •rwo hundred and seven; three hundred and seventy-one; 

one hundred and eighty-five; one hundred and ninety; three 
hundred and sixty-eight. 

7. Five hundred and seventy; four hundred and seventy-two; 
eight hundred and seven; nine hundred and nine ; nine hun
dred ana. ninety. 

8. Three hundred and sixty-eight; five hundred and eighty
four; seven hundred and sixty; three hundred and twenty
one ; nine hundred and ninety-nine. 

9. Three hundred and ninety-four; seven hundred and 
eighty-six; four hundred and seventy-five; seven hundred and 
eighty-two; seven hundred. r 

10. Five hundred a.nd six ; three hundred; four hundred and 
seven; seven hundred and forty; three hundred and ninety
seven. 

1f1T 
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EXERCISE IV.-Page .\ 

1. 6006; 4300; 9080. 
2. 3700 ; 7906 ; 3084. 
3. 64009 ; 807068 ; 700316. 
4. 4030097 ; 809007039 ; 586000007. 
5. 8000000000 ; 64007000024 ; 4004000004. 
6. 408003009 ; 7 400007 4004 ; 500000000500. 
7. 80070000000 ; 800000008 ; 300000300090. 
8. 57700000080; 11000011; 19000014000. 
9. 7000000000070 ; 400000001 ; 600600000000600. 

10. 99000000000008; 700070007000; 16016000000016. 
11. Seven thousand and seventy-seven; eighty-five thousand 

and seventy-nine ; fifty-six thousand nine hundred and fifty ~ 
four hundred and seventy-three thousand, six hundred and 
twenty-eight. 

12. Fifty-six thousand, four hundred and eighteen ; seven 
hundred and eighty-four thousand and six ; four hundred 
thousand, five hundred and seven; three hundred and sixty 
thousand and four. 

13. Three hundred thousand and seventy-one; nine hundred 
and one thousand and 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 hundred ; three billions, six hundred 
millions, ten thousand and seventy. 

15. Fifty-one billions, six hundred and thirty-six millions, 
two hundred and seven thousand, six hundred and forty; sev
Gilty billions and one hundred; nine hundred and twenty bil
lions, seventy millions, seventy thousand and seventy. 

EXERCISE V.-Page 6. 

1. XIX; XXIV; XLIX; LXXXIV; XCIX. 
2. CLXXXVII ; CCVIII; DCCLXXXI; CMLXII; CMXCIX. 
3. MCCCI; MCCCXC; MDCLXXXIV; MDCCCXV ; 

MDCCCLXXVIII. 
4. 44; 69; 94; 71. 5. 99; 129; 177. 
6. 555 ; 1604 ; 1819 ; 1090. 

1. 4 7 horses. 
5. 956. 
9. 979. 

13. 898. 
17. 9879. 
21. 87988. 
25. 768989. 

EXERCISE VI.-Page 10. 

2. 98 boys. 3. 39 girls. 
6. 898. 7. 889. 

10. 697. 11. 798. 
14. 879. 15. 889. 
18. 8989. 19. 9989. 
22. 88998. 23. 79~9. 
26. 789689 27. 9S8989. 

4. 978. 
8. 879. 

12. 998. 
16. 8589. 
20. 98878. 
24. 797898 
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EXERCISE VII.-Page 13. 

1. 79 cents. 
4. 796 dollars. 
7. ij78 bales. 

2. 88 trees. 
5. 989 miles. 

3. 968 acres. 
6. 969 yards. 

8. 8989 dollars. 9. 97989 dollars. 
10. 8\l9898 persons. 

EXERCISE VIII.-Page 13. 

1. 113 dollars. 2. 78 cents. 3. 152 boys. 
5. 146. 6. 247. 7. 162. 
9. 217. 10. 213. 11. 1861. 

13. 1915. 14. 1954. 15. 1931. 
17. 2704. 18. 1656. 19. 1951. 
21. 1842. 22. 2141. 23. 23878. 
25. 16954. 26. 14978. 27. 15113. 
29. 24459. 30. 31405. 31. 29377. 
33. 22825. 34. 29165. 35. 256648. 
37. 166581. 38. 338306. 39. 2033781. 
41. 24692. 42. 25879. 43. 27265. 
45. 23378. 46. 238390. 47. 246818. 
49. 75953. 50. 103618. 51. 41081. 

EXERCISE IX.-Page 14. 

1. 222 dollars. 2. 1660 acres. 
4. 1061 miles. 5. 936 pounds. 
7. 3-!41 acres. 8. 633 dollars. 

10. 2237 dollars. 11. 1173 dollars. 

4. 145 girls. 
8. 161. 

12. 1357. 
16. 1759. 
20. 1976. 
24. 18294. 
28. 16046. 
32. 21232. 
36. 226871. 
40. 199859286. 
44. 24447. 
48. 81148. 

3. 120 days. 
6. 7 428 bushels. 
9. 2104 pages. 

12. B, 601 dollars; C, 1066 dollars; 2132 dollars. 

1. 313. 
5. 644. 
9. 344. 

13. 4442. 
17. 2530. 
21. 5024. 
25. 423. 
29. 5082. 
33. 6G243. 
37. 262265. 
41. 161116. 
45. ;;,'?234. 
4!'). 322. 
53. 6216. 

1. 43 girls. 
4. 34 runs. 
7. 33 dollars. 

EXERCISE X.-Page 18. 

2. 241. 3. 251. 
6. 464. 7. 143. 

10. 304. 11. 733. 
14. 5022. 15. 2223. 
18. 4422. 19. 5512. 
22. 6257. 23. 1361. 
26. 60224. 27. 36275. 
30. 43262. 31. 36425. 
34 75331. 35. 61161. 
38. 64153. 39. 35422. 
42. 741551. 43. 21353. 
46. 364. 47. 233. 
50 432. 51. 2533. 
5•!. 83136. 55. 56454. 

EXERCISE XL-Page 19. 

2. 44 cents. 
5. 44 questions. 
8. 2112 dollars. 

4. 402. 
8. 305. 

12. 530. 
16. 2001. 
20. 2734. 
24. 4623. 
28. 31216. 
32. 35137. 
36. 40663. 
40. 77443. 
4-1. 44516. 
48. 228. 
52. 1243. 

3. 16 dollars. 
6. 43 dollars. 
.9. 14442 dollars. 
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1. 325. 
5. 255, 
9. 263.' 

13. 168. 
17·, 69. 
21. 298. 
25. 339. 
29. 479. 
33. 4188. 
37. 4944. 
41. 1359. 
45. 3784. 
49. 11844. 
53. 49289. 

ELEMENTARY ARITHMETIO, 

EXEBCISE XII.-Page 21. 

2. 373. 3. 262. 
6. 144. 7. 184. 

10. 286. 11. 362. 
14. 365. 15. 266. 
18. 68. 19. 458. 
22. 175. 23. 197. 
26. 468. 27. 177. 
30. 293. 31. 1497. 
34. 948. 35. 1933. 
38. 2857 39. 5339. 
42. 5247 47. 4469. 
46. 5682. 43. 2279. 
50. 19528. 51. 52888. 
54. 25012. 

EXERCISE XIII.-Page 22. 

4. 29tr. 
8. 256. 

12. 809. 
16. 169. 
20. 178. 
24. 118. 
28. 497. 
32. 2858. 
36. 2919. 
40. 1299. 
44. 5263. 
48. 1789. 
52. 35499 

1. 8 dollars. 2. 77 yards. 3. 560 dollars. 4. 1803. 
5. 325!.. 6. 344 cents. 7. 3 7 quarts. 8. 17 5 dollars. 

9. 506 dollars. 10. 375 acres; 12021 dollars. 

1. 177. 
5. 2262. 
9. 77865. 

1. 357 dollars. 
4. 10534. 
7. 814. 

10. 6628. 

1. 14864. 
5. 195 boys. 
9. 2106 girls. 

13. 23526. 
17. 53838. 
21. 153132. 
25. 53936. 
29. 428215. 
33. 6283784. 
37. 10860916. 

EXERCISE XIV.-Page 22. 

2. 739. 3. 1811. 
6. 520. 7. 2152. 

10. 3598. 

EXERcrs:e XV.-Page 23. 

2. Lost 632 dollars. 
5. 171 dollars. 
8. John 28, James 32. 

11. 5211 and 3553. 

EXERCISE XVI.-Page 27. 

2. 16864. 3. 216936. 
6. 282 cents. 7. 959 cows. 

10. 1890. 11. 3360. 
14. 47901. 15. 43710. 
18. 70340. 19. 72028. 
22. 630855. 23. 352794. 
26. 54360. 27. 432481. 
30. 1023024. 31. 3417355. 
34. 2217177. 35. 7865490. 
38. 9091656. 39. 10743888. 

EXERCISE XVII.-Page 27 

4. 691. 
8. 22326. 

3. 853288. 
6. 956. 
9. 41265. 

4. 368492. 
8. 1488 apples. 

12. 3070. 
16. 78112. 
20. 661672. 
24. 646857. 
28. 36470-1. 
32. 6044346. 
36. 9162527. 

1. 16280 cents. 2. 185430 cents. 3. 2709 dollars, 
4:. 1Fi215 dolllns. 5. 336 sheep ; 392 dollars. 
6. (}4 pounds ; 2610 cents~ 752 cents; 658 cents. 
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7. 8402 dollars ; 224 dollars ; 8626 dollarei ; 2237 dollars. 
8. 1320 paragraphs; 11880 lines; 95040 wo.1ds: 475200 

letters. 
9. 296 cents ; 414 cents; 710 cents; 118 cents. 
10. 1096 cents; 2214 cc;mts; 3310 cents ; 1118 cents. 

ExERCISE XVTII.-Page 29. 
1. 11950. 
4. 66738. 
7. 189945. 

10. 62550. 
13. 98560 yards. 
16. 459 days. 
19. 19845 dollars. 

2. 40992. 3. 118377 
i. 482544. 6. 340488. 
8. 240896. 9. 134010. 

11. 183576. 12. 1348560. 
14. 68520 feet. 15. 8352 cents. 
17. 3000 dollars. 18. 8505 dollars. 
20. 40320 min. 

1. 472440. 
4. 562650. 
7. 6586169. 

EXERCISE XIX.-Page 30. 

2. 300720. 3. 236196. 
6. 6608822. 
9. '1194872. 

10. 4127874. 
13. 14821755. 
16. 81362385. 
19. 70132632. 
~2. 26514000. 
25. 66093951. 
28. 307551216. 
31. 348112465. 
34. 2139927997. 
37. 341614192. 
40. 903556918. 

5. 724885. 
8. 6509916. 

11. 9781440. 
14. 25581580. 
17. 29455710. 
20. 14069499. 
23. 427 41832. 
26. 217702278. 
29. 276010344. 
32. 283036032. 
35. 1627916724. 
38. 3481804952. 

EXERCISE XX.-Page 31. 

1. 127405. 2. 6317608. 3. 1960452. 
5. 63366216. 6. 6749472. 7. 8214206. 
9. 80071992. 10. 738110274. 

1. 445800. 
5. 243000. 
9. 422500. 

EXERCISE XXI.-Page 31. 

2. 592900. 3. 60744600. 
6. 258000. 7. 11214000. 

10. 627000000. 11. 64610000. 

EXERCIS.E XXII.-Page 31. 

12. 11961586. 
15. 231208£;6. 
18. 31259060. 
21. 41316048. 
24. 16765686. 
27. 16358874.3. 
30. 114297351. 
33. 6713743!)2. 
36. 12441245(;4. 
39. 4141417tC4. 

4. 6825456. 
8. 259\)6104. 

4. 11887500. 
8. 4096000. 

12. 48800000;). 

l, 454560 sheets. 
4. 1653 yards. 

2. 195559 yards. 3. 6125 dollars. 
5. 3915648 pounds. 6. 1228275 dollars, 

7. 263952 apples. 
10. 193662 yards. 
13. 1246420 dollars. 
16. 7080320 dollars. 
\9. 89784 yards. 

8. 915750 pages. 9. 61275 yards. 
11. 44100 dollars. 12. 12180 dollars. 
14. 8926000 clollnrR. l 5. 262800 ban'elsi. 
17. 277107850 dollarR 18. 372480 hills. 
20. 734~ 
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EXERCISE xx.m.-Page 32 

1. 608 dollars. 2. 162764 men, 3. 530229 z-it. 
4. 2773 dollars, 5. 12652 cents. 6. '145b dolfars J 

9940 dollars. 7. The horses; 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, 2800 dollars; Farm, 2975 

dollars. 15. Loss 254 dollars. 
16. Gain 3100 dollars 17. 17582 dollars. 18. 9000 dollars. 
19. 8110 dollars. 20. 10690 dollars. 

1. '18. 
7. 155. 

13. 233. 
Hl. 149. 
25. 139. 
31. 112. 
37. 64. 

1. 228. 
6. 245. 

11. 223. 
16. 128. 
21. 184. 
'26. 123. 
31. 163. 
36. 139. 
41. 246. 
46. 367. 
51. 907. 
56. 988. 

EXERCISE XXIV.-l)age 39. 
2. 29. 3. 27. 4. 46. 5. 48. 
8. 241. 9. 291. 10. 325. 11. 213. 

14. 144. 15. 187. 16. 147. 17. 170. 
20. 167. 21. 122. 22. 141. 23. 154. 
26. 112. 27. 114. 28. 119. 29. 138. 

-32. 117. 33. 118. 34. 122. 35. 124. 
38. 96. 39. 82. 40. 7-i. 

EXERCISE XXV.-Page 39. 
2. 368. 3. 274. 4. 187. 
7. 272. 8. 174. 9. 138. 

12. 171. 13. 182. 14. 255. 
17. 156. 18. 183. 19. 144. 
22. 204. 23. 243. 24. 152. 
27. 147. 28. 129. 29. 157. 
32. 187. 33. 156. 34. 153. 
37. 108. 38. 109. 39. 129. 
42. f,56. 43. 419. 44. 609. 
47. 6760 48. 1208. 49. 1337. 
52. 457. 53. 947. 54. 3669. 
J7. 442. 58. 285. 59. 7032. 

ExEECISE XXVI.-Page 40. 

6. 192. 
12. 191. 
18. 195. 
2-L 162, 
30. 137. 
36. 52. 

5. 269. 
10. 246. 
15. 275. 
20. 206. 
25. 109. 
30. 168. 
35. 176. 
40. 1-14. 
45. 1223. 
50. 1410. 
55. 13879, 
60. 7484. 

1. 59 oranges. 
4. 231 yards. 
7. 15 bushels. 

2. 173 days' work. 
5. 96 rods. 

2. 918 pounds. 
€. 91 cents. 

10. 8 cords. 

1. 2177!, 
4. 1640~. 
7. 420061¼, 

10. 729584/o· 
13. 823956. 
16. 5872261. 
19. 8470853H. 
22. 2730956-l f. 
25. 4560387 5 .'!.,. 

8. 123. 

EXERCISE XXVIl,-Page 41. 
2. 1248!, 
5. 12s11a. 
8. 572004;,. 

11. 1398260. 
14. 6273804&, 
17. 20073842. 
20. 7298426. 
23. 8844326! l• 
2~ [1~1!>008. 

f·. 6052 bushels. 

3. 9606. 
6. 69049}. 
9. 777070!, 

12. 7 400061. 
15. 4238753-r',-, 
18. 37037048. 
21. 7 480093. 
24. 92506025. 
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EXERCISE ll"VIII.-Page 41. 

· 1. 4S2 barrels. 
4. 11} dollars. 
8. 130f pounds. 

11. 252. 
14. 548 bricks. 

1. 24H. 
4. 74H. 
7. 531U. 

10. 49-ir"u°r-
13. 375Hi• 
16. 2831. 
19. 3746. 
22. 9710i~Vs-• 
25. 3180. 
28. 7277.frtlr"i• 

1. 43 days. 
4. 32 dollars. 
7. 46 dollars. 
10. 2075. 

1. 1734l.,, 

2. 1256 pounds. 
5. 8 dollars. 
9. 125¼ dollars. 

12. 689£ acres. 

3. 6226 dollars 
6. 2423 minutes. 

10. 52} weeks. 
13. 15745i pound& 

EXERCISE XXIX.-Page 44. 
2. 8H. 3. 18! J. 
5. 39U. 6. 588&}. 
8. 945 H. 9. 554,611

6
11 • 

11. 231H~- 12. 498JiJ. 
14. 2259dl)• 15. 5o50/l1r• 
17. 6205il/g. 18. 6200y1ls°u• 
20.- 2025r3.7:r211 • 21. 4998yVl-e-• 
23. 43210. 24. 4671. 
26. 3615. 27. 1142. 
29. 2567. 30. 50444. 

EXERCISE XXX.-Page 44. 
2. 38 days. 3. 1090 feet. 
5. 129 years. 6. 123 dollars. 
8. 545 bales. 9. 343l, miles. 

EXERCISE XXXI.-Page 45. 
2. 1366H- 3. 1549H. 4. 307:H-
6. 149147,a. 7. 349H. 5. 246925} k• 

9. 1082/r- 10. 4236S z. 1 I. 2570. 
8. 696~1-

12. 5599y8;r°~• 
EXERCISE XXXII.-Page 46. 

1. 24/rr• 2. 127H- 2. 12~i&, 
6. 1183H. 7. 2i8lu°u• 5. 8041)9

1)". 

9. 30/-il-lrr\J· 10. 153U~A- 11. 673HH• 

1. 108 yards. 
4. 30 pounds. 

EXERCISE XXXIII.-Page 46. 
2. 65 hours. 
5. 42 bushels. 

7. 1378 quarters. 
10. 38 miles. 

8. 237 bushels. 

1. 8814. 
5. 186. 
9. 194 and 86. 

1. 3G7 acres. 
4. 15 weeks. 
7. 1650 barrels. 

EXERCISE XXXIV.-Page 47. 
2. 129. 3. 233289. 
6. 272. 7. 10005100. 

10, 784623. 
EXERCISE XXXV.-Page 48. 

2. 2310 dollars. 
5. 44 dollars. 
8. 24 monthR. 

3. 123 pounds. 
6. 235 dollars. 
9. 43 bushels. 

4. 348. 
8. 19052. 

3. 845 dollars. 
6. 56 cents. 
9. 551 dollars. 
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rn. 1060 dollars. 
13. 520 dollars. 
16. 54 cents. 
19. 100 dollars. 
22. 6880 dollars. 
25. 5640 yards. 
28. 954 dollars. 
31. 12 days. 
34. 50 days. 
37. 6 days. 
40. 28 men. 
43. 108 men. 
46. 56 men. 
49. 15 beggars. 

11. 41600 c. ft. 
14. 30 hours. 
1 7. 56 dollars. 
20. 40 cents. 
23. 23 725 days. 
26. 365 acres. 
29. 1971 bushels. 
32. 32 days. 
35. 90 days. 
38. 10 days. 
41. 84 men. 
44. :!5 men. 
47. 72 men. 

12. 217 sheep. 
15. 240 cenus. 
18. 96 dollars. 
21. 12 dollars, 
24. 7056 pounds. 
27. 31250 dollars,. 
30. 15 days. 
33. 361 days. 
36. 48 days. 
39. 119 d.ayl!I, 
42. 21 men. 
45. 114 men. 
48. 150 men. 

ExAMINATION PAPERs.-Page 51. 
I. 

2. 488979. 3. 944813. 4. 7706307420. 5. 1116 dollars, 

II. 
2. 29900000. Twenty-nine millions, nine hundred thousand. 

3. 846055. 4. 2699 ; 329 ; DCCCLXXXVIICMLXXL 
5. 16 bushels. 

III. 
3. 54365636568. 5. 580 acres ; 61 dollars. 

IV. 
4. 228 dollars. 

V. 
3. 87. 4. 86. 

5. 608 sheep. 

5. 53 dollars. 

VI. 
2. 3571 dollars. 3. 112. 
5. 24 days. 

4. 180 acres ; 36 dollars. 

VII. 
2. 40831 dollars. 3. 663 miles. 4. 247. 5. 6525 dollars. 

vm. 
1. 4700 dollars. 2. 973. 3. 31 dollars. 
4. 201 cents. 5. 964 miles; 1181 miles. 

EXERCISE XXXVIII.-Page 58. 
1. $1163.55. 2. $1864.07. 3. $3220.65. 4. $1624.90. 
5. $99.05. 6. $82.28. 7. $5232.74. 8. $22. 

1. $94.,8. 
5. $5170.64 
9. $4.08. 

ExEncrsE XXXIX.-Page 59. 
2. $58.75. 3. $43.19. 
6. $23.79. 7. $261.07. 

10. $50. 37. 11. $1790.63. 

4. $592.61. 
8. $7915.80 

12. $40.45. 



1. $391.85. 
5. $6562:50. 
9. $3364.20. 

13. $1794. 
17. $261.25. 

1. $12.72. 
5. $7.89. 
9. $2.22. 

ANSWERS. 

ExERCISE XL.-Page 60. 
2. $1482.96. 3. $926.25. 
6. $3522.75. 7. $157.1'0. 

10. $16.80. 11. $247. 
14. $722.16. 15. $360. 
18. $425.25. 

ExERCISE XLI.-Page 62. 
2. $21.37. 3. $18.17. 
6. $60 50H- 7. $10.40. 

10. 6. 11. 365 days. 

EXERCISE XLII.-Page 64. 

171'.'" 

4. $97671.J. 
8. $27.75. 

12. $169. 
16. $3.51. 

4 $26.34. 
8. 73 sheep. 

12. 16 pieces. 

1. $32.20. 2. $11.96. 3. $4.35. 4. $27.76. 5. $47.02. 
6. $889.77. 7. $14.24. 8. $771.51. 9. $18.78. 10. $3.31. 

EXAMINATION PAPERs.-Page 65. 
I. 

2. 70 cel;l.tS. 3. $5.15 4. lQ0. 5. 15 times more. 
II. 

2. $414.80. 3. $281.52. 4. 50 tons. 5. $1.10. 
III. 

2. 45 yards. 3. 85 votes. 4. $1191.75. 

1. 4 76 yards ; 30 cents. 
4. 100 days. 

IV. 
2. 400 bu&heJs. 
5. 1100; 430. 

EXERCISE XLIII.-Page 68. 

5. 1760. 

3. 1560 pair. 

1. 2, 2, 2, 2, 3. 2. 2, 2, 2, 3; 3. 3. 3, 3, 3, 3. 
4. 2, 2, 3, 3, 3. 5. 5, 5, 7. 6. 2, 3, 3, 3, 5. 
7. 2, 2, 2, 2, 2, 5. 8. 5, 5, 13. 9. 3, 11, 13. 

10. 2, 2, 3, 23. 11. 2 2, 2, 2, 2, 5, 5. 
12. 2, 2, 3, 3, 5. 13. No prime factor. 14. 2. 2, 2, 2, 3, 7. 
15. 3, 3, 5, 19. 16. 3, 5, 7, 11. 17. 2 and 5. 
18. 3. 19. 7 and 3. 20. 2, 2, 2, 3 and 5. 

1. 2. 
4. 1€. 
7. 2G jii.i'~"• 

10. 7 5 yards. 

EXERCISE XLIV.-Page 68. 
2. 2. 
5. 30. 
8. 72 bushels. 

11. $2. 

EXERCISE XLV.-Page 70. 

3. 12. 
6. 72. 
9. $22. 

12. 1440. 

1. 5. 2. 4. 3. 8. 4. 14. 5 10. 
6. 42. 7. 24. 8. 11. 9. 75. 10. 144. 

11. 8 feet. 12. 21 feet. 13. 16 feet. 14. 8 quarts. 15. 45 pears. 
16. 3, 11, or 33 pupils in each sechlon. 
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1. 26. 
5. 45. 
9. 813. 

13. 184 lbs. 

1. 30. 
5. 360. 
9. 2520. 

13. 1800. 
17. $2100. 
20. 84 bushels. 

ELEMENTARY ARITHMBTIC. 

EXEROISF, XLVI.-Page 71. 

2. 37. 3. 41. 
6. 61. 7. 42. 

10. 630. 11. Prime. 
14. 7 and 12. 

EXERCISE XL VII.-Page 73. 

2. 60. 3. 36. 
6. 180. 7. 360. 

10. 1512. 11. 1680. 
14. 720720. 15. 50702925. 
18. 360 bushels. 

21. 120 days. 

EXAMINATION PAPERs,-Page 74. 

I. 

,. ~6. 
•. 11. 

12. 21. 

4. 150. 
8. 770. 

12. 16800. 
16. 173. 
19. 240 cents. 

1. 611, 707, and 1089 are comp.; 643, 757, and 991 are 
prime. 2. 8. 3. $3048. 4. 643. 5. 25 aorea. 

IL 
2. 25. 3. 46. 4. 1680 marbles. 

III. 

1. 15, 16, 17, and 18. 2. 900 acres. 
4. 356. 5. 9672 rails. 

IV. 
1. 75 cents. 2. $1080. 3. 3600. 
5. 1267994828100. 

1. 10296. 

1. :I.,/'-. 
5. i..v-. 
9. -4!.!t. 

13 . .3.H-F--
17 . .l.-°i¾1i_l..2. 

1. 31, 
5. 33. 
9. 16-/3• 

13. 32/h-
17. 36iH• 

V. 
2. 240. 3. 257. 

EXERCISE XL VIII.-Page 80. 

2. ¥,. 3. ¥-
6. y., 7. w. 

10. i.w. 11. J..f,¥. 
14 . .7.U/r-2·. 15. lli\\ll, 
18. llHi-1-9--

ExERCISE XLIX.-Page 80. 

2. 5¼, 3. 6J. 
6. 17. 7. 12l,-

10. 13. 11. 28. 
14. 10ou. 15. ,assu. 
li. S22-h,\. 

5. 47400 holea. 

3. 9 cents. 

4. 10665999. 

4. 5 and 4. 

4. -v-, s.iw. 
12. -4½-1-, 
16. lijt§-U-. 

4. 7/TJ• 
8, ioy7I• 

a. nu. 
16. 87 .... 
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EXERCISE L.-Page 81. 

1. ¾, 2. ll 3. 2 4. i· 5. •· 6. ,. JI"' !" 
7. 8. -r°u· 9. 6 I 10. H· 11. g. 12. !• '1' :l"' 

13. H· 14. ¾, 15. I 6 2 16. ¾H• 17. H· 18. t, ll 21!' 
19. -r71• 20. T43' 21. H· 22. i• 23. I 9 24. HH• 'Ill"· 

EXERCISE LL-Page 83. 

1. H, 2. T\• 3. 3r8ir· 4. lll• 5 l1• 6. -.6-rr· 
7. H, 8. &· 9. lu• 10. l 0 11. ·!• 12. l,, lrlr' 

13. H· 14. 3. 15. 2½ 1· 16. l 7 17. l¼, 18. lj. 'T'l' 

EXERCISE LII.-Page 83.· 

1. ½· 2. i• 3. ,,9.,,. 4 • . r9-,,. 
6. I 7. 12½ acres. 8. $8750. ir· 

EXERCISE LIII.-Page 84. 

EXERCISE LIV.-Page 85. 

1. H, H, H· 
4 ii, i!, ii• 
7 H, H, H· 

3. H, H, H, 
6. !~, H, H· 
9 ¾!, ¾&, ¾~• 

10. -IS, lu, .8u· 
13. H, H, irr• 

12. -?;-, ;i.l, -\f>.., 

15. H, H, ,l.,,, .§.ll, 
11. Hi, m, m, tH• 

ExERClBE LV.-Page 85. 

1. ~- 2. H· 3. H· 
5. H· 6. H· 7. l;r-
9. H. 10.H;H. ll.H;-.l2· 

4. H· 
8 . .r'u· 

12. i; iir• 
13 . .;0 ; H· 14. H; H· l!i. ~; ~-
16. l,r;, .Sir, ,1'.,, H, ·l· 17 ½, H, ~. ¾, 1· 

1. liiz· 
5. lH, 
9. 2/,,. 

L 10H, 
5. 4m. 
9. 12&, 

1d 

EXERCISE LVI.-Page 87. 

2. lH- 3. H· 
6. Hi- 7. 2~. 

10. ly9ir1u, 1 l. :l,\\. 
EnRCISE LVII.-Page 87. 

3. 10¾£. 
7. 2218lu• 

11. 12&. 

4. 5H, 
8. 29iir• 

12. 16f. 
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1. 18Jf. 

ELEMENTARY ARITHMETIC. 

EXERCISE L VIII.-Page 88. 

2. H· 
8. m. 

EXERCISE LIX.-Page 89. 

2. 1-iu• 3. 3r7,z• 
6. 1}. 7. 2H-

10. 14/i,• 11. 24,H. 

EXERCISE LX-Page 89. 

2. 16,9"8" gallons. 3. :g. 

4. 2H, 
8. 2H, 

12. 10¾, 

4. 201 ¼ yards. 
7. 14½~ reams. 

5. $3¼, 
8. 34H pounds. 

11. $98~~-

6. 10ly111 acres. 
9. 331i1"B" miles 

12. H, H, ir.°lcr· 10. $38r1:s• 

1 $383-i:7!"• 
4. $19li1,z• 

EXERCISE XLI.-Page 90. 

2. $l¾ff. 3. 49r7"8" pounds 
6. 8H,. 

7. 145H yards; $403H. 
10. lOH- gallons. 

5. 106H gallons. 
8. 44lir pounds. 

11. $177-:i-711. 
9. $3. 

12. 774i1J acres. 

EXERCISE LXII.-Page 92. 

1. 7½. 2. 6}. 3. 2¼ 4. 9¼, 
5. 37¼, 6. 71½- 7. 26f. 8. 10,A. 
9. 4~J. 10. $30. 11. $13.14. 12. $201. 

13. $1.77. 14. $8.75. 

EXERCISE LXIII.-Page 93. 

1. -y9.,. 2. ¼• 3. ·/-;r• 4. rh• 5. l}. 

6. *· 7. J. 8. 811u· 9. 23H, 10. 3¼ acres. 
11. 2¼ cords. 12. 3¾ miles. 13. $8J. 

ExERCISE LXIV.-Page 95. 

1. 15. 2. 40. 3. 35¾, 4. 54}. 5. H· 
6. lu· 7. J. 8. i.r• 9. 1. 10. H· 

11. /~· 12. H· 13. $l51
lJ• 14. $g. 15. A, $281¼; 

B, $225; C, $303¾ ; $810. 

1. 17,l-a-• 
6. 61½. 

12. $1667¼. 

1. 14. 
7. lfl. 

ExERCISE LXY.-Page 95. 

2. 49¼. 3. 2!)0. 4. 182-G. 5. 8'789. 
8. 42¾ cents. \). 10 acres. 10. $351-P"8"· 11. $67i. 

13. $227~H- -

EXERCISE LXVI.-Page 97. 

2. 21. 3. 34~. 4. llJ. 5. 3. 6. H· 
8. H• 9. lOS'. lO. -tN.r• 11. lU. 12. l'liu• 
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2. 24 bushels. 
6. 2t I we6ks. 
8. 2 ~ weeks. 

EXERCISE LXVII.-Page 97. 

3. 14 tons. 
6. 11 persons. 
9. 11¼ bushels. 

4. 27 bushels. 
7. $g. 

10. 190! days. 11. $67½, 

1. 16. 
6. 4t. 

11. 7½, 
16. 2J. 

2. ¼-

2. i of y9"8', 
5. $33075. 

2. $359.45. 

1. .7u• 
5. ·r7u°u9u• 
9. r7uVu4u• 

13. 1HHu• 
17. ·71. 
21. 2·07. 
25. ·18496. 

12. ma. 
ExERCISE XL VIII.-Page 99. 

2. £. 3. ,l..,. 4 . .,9
0

• 

7. 2. 8. 1~. 9. 2. 
5. lJ. 

12. 3~. 13. H~- 14. ll'JJ,
1

• 

17. 38r2-r· 18. 16. 19. lH, 

IO. 2!f, 
15, -.f'T• 
20. H· 

EXERCISE LXIX.-Page 102. 

2. 3H, 3. 1. 
6. 14H, 7. 4. 

10. 1£. 11. lP 
14. 1. 15. ,,Vu• 
18. ,~. 19. 23,ly, 

4. 22rh• 
8. 1. 

12. 15. 
16. 3~Vu• 
20. u. 

EXAMINATION P APERs.-Page 103. 

II. 

4. l!; H· 
III. 

3. 18 bags. 
IV. 

5. 24 days. 

4. $21900. 5. $15.85. 

2 I 7 I 8 
&• '' To• ~i,• 

3. $5.60. 4. Too large by H, 

V. 

3. $660.80. 4. !-
EXERCISE LXX.-Page 107. 

2. r8lu• 
6. lo'n2u3u• 

10. r8u0,Pu°o· 
14. r7rlu2cr4-rlu°o• 
18. ·27. 
22. 4-16. 
26. 3·00007. 

3. rh• 
7. T~°dh• 

11. ru4u2./uu• 
15. TUU~<JUU• 
19. ·07. 
23. 16·126. 
27. 16·00163. 

EXERCISE LXXI.-Page 107. 

5. 9 acres, 

4. r7u"u4u• 
8. rrlu8ou • 

12. 1 uHuu• 
16. ·8 
20. ·136. 
24. 126·367. 

1. :~ine-tenths. 2. Twenty-seven hundredths. 3. Three 
hundred and sixty-eight thousandths. 4. Sixty-four thou
sandths. 5. Four, and thirty-one hundredths. 6. Sernn, and 
two hundred and sixteen thousandths. 7. Three, and three 
hwufred and fourteen thousandths. 8. Five, and eight thou-
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sand one hundred and sixty-seven ten thousandths. 9. Twenty
one, and three thousand six hundred and one ten-thousandths. 
10 Seventeen, and sixty-four ten-thousandths. 11. Eighteen, 
and eighty-one hundred thousandths. 12. Twenty, and one 
thousand four hundred aud fifty-eight hundred-thousandths. 
13. ·8 ; 2·07; ·009 14. 807·094; 3017·0709 ; 3·001008, 
15. 6·00C4; 80·0000609; 101·01001. 

1. 65. 046. 
4. 2·4397464. 
7. 114-1377. 

EXERCISE LXXII.-Page 108. 

2. 600·7354. 3. 4475·105045. 
5. 101·209. 6. 10·867. 
8. 959·0483. 9 40•5','/53. 

10. 1[156·66886. 
13. 227·5024. 

11. 200·1211. 12. 25•74\J445. 
14. 122·625 yds. 15. 58·4905 acres. 

1. 16·1524. 
4. ·23296. 
7. 3·9249. 

10. ·01. 
13. 2 5527. 

ExERcisF LXXIII.-Page 109. 
2. 2·3806. 
5. 1·8316. 
8. 1·405. 

11. ·632~. 
14. 15·~09. 

3. ·43876. 
6. ·00521. 
9. 168·098. 

12. 8·34,16. 

16. ·2318 inches. 
19. ·146. 

17. 36·002 grains. 
20. 13·75 yards. 

15. 173·03863. 
18. ·099. 

1. 15·544. 
4. 5·4008. 
7. 9-6142. 

10. 803·2104. 

EXERCISE LXXIV.-Page 110. 
2. 240·37086. 3. ·0273238. 
5. 2474·~ 6. ·26928. 
8. ·000072. 9. ·310104. 

11. ·040527. 12. 1·010009. 
13. 334141·402 sq. in. 
16. 117·04936022 mi. 

14. 9·75 pounds. 15. 334·00692 pounds. 
17. 728·9271. 18. 312·275 pounds. 

1. 3·07. 
5. 1240. 
9. 20200. 

I. ·1875. 
5. ·15625. 
9. ·06875. 

13. 24·008. 

EXERCISE LXXV.-Page 112. 
2. 50·615625. 3. 800. 
6. ·00075. 7. ·00016125. 

10. 22600. 11. ·082. 

EXERCISE LXXVI.-Page 113. 
2. ·75. 3. ·625. 
6. ·025. 7. ·0375. 

10. ·078125. 11. ·056. 

4. ·006446875. 
8. ·568. 

12. 83. 

4. ·225. 
8. ·875. 

12. 6·6. 
14. 3·525. 15. 46·3125. 

EXERCISE ~XXVII.-Page 115. 
1. l, 2._ lT• 3. H- 4. -~H- 5. Th• 6. H!• 
7. Th· 8. -rlrlrlu• 9. 4Tfh• 10. nu. 11. 3U. 12. 2u. 

EXERCISE LXXVIII.-Page 115. 

1.. 62·~20413349448052. 2. ·24 ; ·03271180ii. 
3. 9·928; 2·297. 4. 3·6; 1·146. 
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EXAMINATION PAPERs.-Page 115. 

I. 
2. 1¼; n\,u ; ·000011. 
4. •120508; ·13. 

3. ·01 7359 ; ·0005. 
5. ·714285; HH· 

II. 
1. 375; ·000000375 ; 356·315375; 160000. 
4. -,;rluu; ;J:1u i ~hi• 

2. ·01825. 
5. 8; 6400. 

1. ·9525. 
4. ljx2!. 

1. 1-1214727. 
4. 2520; 3g-. 

1. ~-

1. 92d. 
4. £309 5s. 
7. £4 ls. 5½d, 

10. 3209 far. 

III. 

2. 24·97~24; 500·5. 
5. n• 

IV. 

2. ·54321. 
5. 9a. 

V. 
2. ·ooooi; ·00009999. 

8. Th ; 15£ ; 1, 

3. $3000, $6900, 

5. 1-60546875. 

EXERCISE LXXIX.-Page 119. 

2. 1104 far. 3. £2\l 15s. 5d. 
5. 2406d. 6. 560d. 
8. £29 16s. lld. 9. 183839 far. 

11. £328 16s. 4d. 12. 96028 far. 

EXERCISE LXXX.-Page 120. 

1. 1044736 dr. 2. 1390 dr. 3. 13 cwt. 2 qr. 2 Th. 13 oz. 
4. 954 t.16 cwt. I qr. 5. 4933 oz. 6. 25 t. 16 cwt. 1 qr. 24 lb. 

1. 16 oz. 
4. 5460 gr. 

EXERCISE LXXXI. - Page 121. 

2. 24 Th. 10 oz. 3 dr. 2 scr. 3. 32 Th. 5 dwt. 
5. 1584 gr. 6. 12 Th. 9 oz. 5 dwt. 4 gr. 

EXERCISE LXXXII.-Page 122. 

1. 71478 in. 2. 1 mi. 1 fur. 26 per. 2 ft. 
3. 1 mi. 3 fur. 18 per. 3 yd. 2 ft. 4. 36 ft. 
5. 462 ft. 6. 232 fath. 4 ft.-

ExERcrsFJ LXXXIII.-Page 123. 
1. 12 a. 1 r. 37 rd. 2. 117900 in. 3. 4 cu. ft. 1557 in, 
4. 60 c. 9 ft. 5. 75506904 sq. in. 6. 135424 cu. in. 

1. 662400 sec. 
4. 2311 pt. 
7. 61 bu. 25 lb. 
9. 74 bu. 34 lb. 

ExERCISE LXXXIV.-Page 125. 
2. 120 bu. 2 qt. 3. 2691 gi. 
5. 83 gal. 3 qt. 1 pt. 1 gi 6. 556 pk. 
8. 1 wk. 2 da. 2 hr. 14 min. 53 sec. 

10. 6739740 sec. 11. 12 c. 40 ft. 
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EXERCISE LXXXV.-Page 126. 

1. 17-1 lb. 3 oz. 2. 74 cwt. 21 lb. 3 .oz. 
3. 88 rd 5 yd 1 ft. 6 in. 4. £34 14s. 8d. 
5. ,13 bu 1 pk. 1 pt. 6. 95 rd. 5 yd. 2 ft. 3 in. 
7. 6 wk. 3 da. 6 h. 50 min. 33 sec. 8. 22 rd. 2 yd. 8 in. 

EXERCISE LXXXVI.-Page 127. 

1. 7 lb. 8 oz. 6 dr. 1 scr. 19 gr. 
3. 59 a. 2 r. 27 rd. 
15. £27 17s 4d. 
7. 142 bu. 2 pk. 5 qt. 
9. 31 gal. 2 qt. 1 pt. 

11. 1 cwt. 3 qr. 10 lb. 

2. 19 mi. 1 rd. 
4. 5 fur. 31 rd. 5 yd. 2 in. 
6. 38 per. 18 yd. 2 ft. 36 in. 
8. 79 lb. 3 oz. 5 dwt. 4 gr. 

10. 22 sq rd 12 yd. 4 ft. 128 in. 

EXERCISE LXXXVII.-Page 128. 

1. 90 cwt. 3 qr. 7 lb. 13 oz. 2. 50 lb. 2 oz. 7 dwt. 3 gr. 
3. 75 da. 23 h. 34 min. 40 sec. 4. £600 9s. 6id. 
5. 4985 cwt. 1 qr. 6. 1 lb. 1 oz. 12 dwt. 
7. 150 a. 2 r. 35 sq. rd. 8. 23332 gal. 2 qt. 
9. 88 mi. 3 fur. 2 rd. 3 yd. 10. 5 oz. 19 dwt. 

11. £280 5s. 9½d. 
12. 662 mi. 4 fur. 28 rd. 3 yd. 2 ft. 2 in. 63. 2739 bu. 1 pk. 5 qt. 

EXERCISE LXXXVIII.-Page 129. 

1. £15 9s. 7d. 2. 12 lb. 9 oz. 15 dwt. 18 gr. 
3. 16 t. 2 cwt. 1 qr. 13 lb. 4. 1 gi. 
5. 2 cu. yd. 6 ft. 960 in. 6. 8. 
7. l0i1• 8. llHH· 
9. 5il- 10. 2 bu. 3 pk. 3J. qt. 

11. 25 demijohns. 12. 5 weeks. 

EXEncISE LXXXIX.-Page 130. 

1. 3 pk. 1 qt. 1 I, pt. 2. 5 fur. 13 rd. 1 yd. 2 ft. 6 in. 
3. 4 yd. 2 ft. 5¼ in. 4. 2 fur. 16 rd. 
5. 17 cwt. 2 qr. 6. 2 r. 8 rd. 26 yd. 8 ft. 
7. £112s lOHd ; £5 2s. 8Hd. 8. 4 da. 23 h 28 min. 
9. 1 lb. 7 oz. 

ExE1w1sE XC.-Page 130. 

2. Hh1l• 3. ir¾o• 
6. 1.ll"h• 7. Hh-u• 

10. Ht· 11. s,p. 
EXERCISE XCI.-Page 131. 

4. -a-;Jhu• 
8. 1i1c-H, 

12. {}. 

1. 3 r. 31 sq. rd. 2. 9 oz. 15 dwt. 18 gr. 3. lO½d, 
4. 47 min. 6 sec. 5. 11 h. 55 min. 40f sec. 6. 8s. 9d. 
7. 7 fur. 29 per. 8. 15 cwt. 2 qr. 6 lb. 4 oz. 9. 12s. 6¾d,, 

10. 3s. 5~d. 11. 2 da. 12 h. 55 min. 21 sec. 12. id, 
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E: .OISE XCII.-Page un. 
t. £·525. 2. '282 t. 3. ·78125 oz. 4. ·775 mi. 

8. 7·875 bu. 
12. ·001625 t. 

o. ·3125 pk. 6. £9·26875. 7. 17·895 cwt. 
O. ·625 fath. 10. ·71. 11. 129·78 hr. 

EXERCISE XCIII.-Page 132. 
1. $192. 2. $148.50. 3. $436.80. 4. $388. 
5. $2667.50 6. $615. 7. $496.12½. 8. $308. 

12. $124.20. 9. $381.75. 10. $35.55. 11. $101.85. 
t3. $2388.50. 14. $44.04. 15. $32753.12½, 

2. 12H lb. 
5. lH. 
n. nii. 

ExERCISE XCIV.-Page ~ 8~. 

3 $65.lOl!!• 4. 3fH!• 
7. £34 12s. 4d- 8. 5s. 2d. 

10. 6¼ oz. 11. $567.525. 
12. $7152.31± H· 
15. $2.10. 

13. $173.74il!i• 14. 7 hr. 11 min. 8 sec. 
17. 98 yd. 18. 30i yd. 

19. 4166! yd. 
23. $1736.23g. 
27. $8400. 
31. 64 cents. 

l. 34.25 
5. 44. 

21. $1108.80. 22. 3s. 7.8lll'd. 
24. $880. 26. lTi ct. ; $5. 76. 
28. $3000. 30. 6 cents. 

EXERCISE XCV.-Page 136. 
2. 32.22. .3. 493.33. 4. 54.40. 
6. 438.99. 

EXERCISE XCVI.-Page 137. 
1. 72. 2. $15. 3. 23 sheep. 4. $10.50. 

8. 75%. 5. 14 men. 6. 45. 7. 40% 
9. 60% ; 36j\ %- 10. $7000. 11. $1200. 

1. $18. 
5. $100. 
9. $2500. 

13. $5276. 

1. 014.40. 
5. $247. 
9. $788 .75 

1. $48. 
4. $568.05. 
7. $503.36. 

10. $198.66. 
13. $192.225. 
16. $934.92. 

EXERCISE XCVII.-Page 138. 

2. $11.20. 3. $15 20. 
6. $110.40 7. $166.25 .. 

10. $7000. 11. $70000. 

EXERCISE XCVIII.-Page 139. 
2. $15.80. 3. $10. 
6. $112. 7. $2500. 

10. $1. 75. 11. 3¼ per cent. 

EXERCISE XCIX.-Page 140. 

4. $11.25. 
8. $65,20. 

12. $9600. 

4. $30. 
8. 7500 bu. 

2. $38 50. 3. $236.412. 
5. $451.50. 6. $236.64. 
8. $85. 9. $842.19!. 

11. $311.64. 12. $154. 78. 
14. $882. 15. $2076.36. 
17. $14·958... 18. $287.67 ... 

19. $1306.849 ..• 20. 8 per cent. 21. 7½ per cent. 
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