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PREFACE

This book has been prepared to meet the needs of pupils
and teachers in Grades VII and VIII, not alone as to sub-
ject matter but also as to convenience of arrangement. In
deciding upon the latter feature the authors accept the
fact that each of the two well-defined types of textbooks
in arithmetic has advantages.

With books of the type arranged for the recurrent treat-
ment of topics the market is well supplied. Some of the
extreme books of this recurrent form are, it is true, too
fragmentary in arrangement to give the pupil that feeling
of mastery which is his right and his reward. But excel-
lent books of this type, which avoid its perils and provide
all jts good features, are now available. There is, however,
great need for arithmetics having the topical arrangement
but thoroughly modern in spirit and in material. That need
this series is written to supply. ’
~ The concrete problems are modern in the best sense.
Those that seem to be real are real; modern business
customs are followed, and the needs of the future citizen
are always kept in mind. But in this book is found no
idea of considering an example concrete when it treats of
topics or contains technicalities that no pupil understands
and few teachers are expected to know.

Under each topic there are found an unusually large num-
ber of well-graded examples, and at frequent intervals col-
lections of problems without numbers have been inserted as
exercises in terse mathematical statement. There are also
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iv PREFACE

included numerous sets of exercises that relate to the voca-

tional interests of our people, to the end that pupils may
~ leave school with the real applications of arithmetic to com-
mon life clearly in their minds.

To meet a rapidly growing demand, a chapter on algebra
has been placed at the end of the book, to be taken or-not
as circumstances may dictate. In this chapter will be found
a brief but clear presentation of that part of algebra that
the artisan needs in using the formulas of his trade journals,
and that the business man may occasionally demand. This
work has been made as concrete as possible, and it properly
bears the title of Vocational Algebra.

A few recreations are given in the Appendix, that the
lighter side of arithmetic may be seen along with its more
serious aspect, and a large amount of drill work has been
added for the use of pupils who may be in need of more
than is eommonly required.

Any corrections or suggestions relating to the work will
be thankfully received.

The authors hope that teachers who recognize the strong
features of the topical arrangement, who wish for an abun-
dance of well-graded problems requiring thought in their
solution, who are sympathetic with the movement to replace
the obsolete by the genuine applications of arithmetic to the
American life of to-day, who are opposed to certain of the
extreme attempts of the present time that are sure to re-
sult disastrously to scholarship, — that such teachers will
find in this work a sane, modern, and helpful treatment

of the subject.
GEORGE WENTWORTH

DAVID EUGENE SMITH
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ARITHMETIC

BOOK THREE

CHAPTER I
PERCENTAGE

1. Per Cent. Another name for hundredths is per cent.
Thus 0.01 or 1}, is the same as 1 per cent.

That part of arithmetic which treats of per cent is called
percentage.

2. Symbol for Per Cent. The symbol for per cent is written
thus: 9.

‘We may read 0.06 either **6 hundredths’ or **6 per cent.”” In the
same way, we may think of 6% either as **6 per cent’ or **6 hun-
dredths,” although it is read **6 per cent.”

The expression 800% means {33 and equals the whole number 8;
225% equals the mixed number’2.25, or 2} ; }% means } of (}5, or
233, and is read either **} per cent’ or, quite commonly, **} of 1%.”

3. Relation to Fractions. Since 69, means;§y, which equals
0.06, or 3, we see that we may express per cent as a decimal

fraction or as a common fraction.
4. Per Cents as Common Fractions. Since 62}9, = f—ﬁ% =

13§ = §, therefore
To express per cent as a common fraction, write the num-
ber indicating the per cent for the numerator and 100 for the

denominator, and reduce this fraction to lowest terms.
1



PERCENTAGE

EXERCISE 1

Reduce to a common fraction, integer, or mized number :
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49.  11.100%.  21. 6}%.  31. 3}9.
5%.  12. 2009.  22. 12}%.  32. 63%.
6%.  13. 5009.  23. 374%.  33. 3339%.

109%.  14. 125¢.  24. 623%.  34. 6639%.

. 159.  15. 1509.  25. 874%.  35. 1639%.

20%.  16. 175¢%.  26. 1839.  36. 83}9%.

25%.  17.1209%. 27 3139%.  87. 112}9.
309%.  18. 1409  28.433¢,.  38. 13339.
50%.  19.160%.  29. 56}9%.  39. 16639%.

. 759, 20. 1809,. 30. 6839. 40. 187}39%.
. How much is 5 of 75?2 49 of 75 ?

. How much is } of 640 ? 25¢, of 640 ?

. How much is } of 1728 ? 509, of 1728 ?

. How much.is $ of 8440? 759, of 8440°?

. How much is 1} x 864 ? 1259 of 864 ?

46.

Instead of multiplying 64 by 1239, what fractional

part of 64 may we take? Do this.

47.

Instead of multiplying 720 by 3749, what fractional

part of 720 may we take? Do this.

48.
49.

Take 87319 of 80 in the shortest way.
Take 3319, of 66 in the shortest way.

Find the following :

50.
51.
52.

1639 of 66.  53. 11249 of 176. 56. 13339 of 729.
1639 of 738. 54. 13749 of 256. 57. 13339 of 801
1239 of 736. 55. 16249 of 312. 58. 16639 of 708,
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5. Per Cents as Decimals. Since 25.59, and 0.255 have
the same value,

Therefore, 2o express as a decimal a number written with
the per cent sign, omit the sign and move the decimal point
two places to the left.

Since per cent means hundredths, when we omit the per cent sign
we must indicate the hundredths in some other way, as by moving the
decimal point two places to the left. .

Thus 1§% = 0.01}, or 0.015; 126% = 1.25; 0.6% = 0.006.

EXERCISE 2

Express as decimals :

1. 69%. 7. 163%. 13. 0.99%. 19. 6759%.
10%. " 8.334%.  14. 0.139.  20. 3759,
259%,. 9. 3739. 15. 6.239%. 21. 100%,.
509. 10. 663 9%. 16. 2009. 22. 10009.
759%,. 11. 0.5%,. 17. 1509, 23. 0.005,.
1239,. 12. 0.79. 18. 1259,. 24. 0.065%.
25. Express }9, as a decimal; as a common fraction.

I O

26. Express 9% as a decimal ; as a common fraction.

27. Express 33339, as a decimal; as an improper frac-
tion; as a mixed number.

28. How much is 5 of $200? 1¢; of $200?

29. How much is 0.06 of $100 ? 6% of $100 ?

30. How much is 0.15 of $300? 159, of $300?

31. How much is 1} x $650? 1.25 x $650 ? 1259, of
$650 ?

32. How much is 2.50 x $460? 2509 of $460°?

33. If 29 of the pupils of this school are absent to-day,
how many are absent out of every 100 ? out of every 50 ?
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Decimals as Per Cents. Since per cent means hun-

dredths, to express a decimal as per cent we have to con-
sider only how many hundredths the decimal represents.
For example, express 0.3 as per cent.
" Here 0.3 = 0.30, which is 30 hundredths, or 30%.

Express 0.375 as per cent.

Here 0.375 = 37.6 hundredths, or 874 hundredths. Hence it equals
81.6% or 371%.

Express 0.00125 as per cent.
Here 0.00125 = 0.0044% = 0.00§ = 1%

Express 6.5} as per cent.
Here 6.5} = §§} = 665%.

Therefore, to express a decimal as per cent, write the per
cent sign after the number of hundredths.

EXERCISE 3

Ezxpress as per cents:

oD

26.
27.
28.
29.
30.
31.
32.

0.5. 6.0.25. 11. 0125. 16. 0.2). 21. 0.3}.

0.7. 7. 0.57. 12. 0.275. 17. 0.5}. 22. 0.333}.
0.6. 8. 0.34. 13. 0.375. 18. 0.63. 23. 6.63.

6.2. 9.029. 14. 0.758. 19. 5.2}. 24. 0.00375.
7.5. 10. 7.65. 15. 9.637. 20. 7.33. 25. 0.000125.
A pint, being 0.5 qt., is what per cent of a quart ?

A peck, being 0.25 bu., is what per cent of a bushel ?
A quart, being 0.125 pk., is what per cent of a bushel ?
Express 0.007 of a mile as per cent of a mile.

What per cent of a dollar is 37¢ ? is 37 dimes ?
Express 1 gill as per cent of a gallon.

Express 1 quart as per cent of a bushel.
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7. Common Fractions as Per Cents. Since per cent means
hundredths, to express a common fraction as per cent we
have only to reduce it to hundredths.

For example, $ = {4, and this is the same as 0.80 or 80%. Like-
wise A = y§y = 8%, and 2} = § = $§§ = 260%.

Therefore, to express a common fraction as per cent, reduce
it to hundredths, omit the denominator, and write the numera~
tor followed by the per cent sign.

This is easily done by reducing to a decimal, and writing this in the
per cent form (§ 6).

It is often more convenient to express per cents decimally than with
the symbol %. Thus, in the case of 26§ we have 25.664, a more con-
venient form than 25663%:

EXERCISE 4
Express as per cents :
1.} 63 1L . 16
3 T4 12 1T
3. 8 . 13..3}. 18 23. J;. 28. 7§
39 . 14 . 19 24. 15  29. 6}.
3. 10. . 15. 35 20. §. 25 &  30. 753
31. A foot is what per cent of a yard ?
32. An inch is what per cent of a foot ?

21. 4. 26. 2L
22. . 27 3%

I
o o o o

33. A pint is what per cent of a gallon ?

34. What per cent of a gallon is 3 qt. ?

35. What per cent of a pound is 4 oz. ?

36. What per cent of a pound is 7 oz. ?

37. If a man spends # of his income, what per cent of his
income does he spend ?

38. If you have increased ;; in weight during the past
year, what per cent have you gained in weight ?
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8. Terms used in Percentage. The number of which some
per cent is to be taken is called the dase.
The number of hundredths of the base is called the rate.

For example, in 25% of $300, $300 is the base and 25% is the rate.
Sometimes 25 is called the rate per cent, 26% being called the rate,
but these two terms are commonly used to mean the same thing.

The result found by taking a certain per cent of the base
is called the percentage. Therefore,

The percentage is the product of the base and the rate.

9. Important Per Cents. Certain per cents are used so

frequently that their equivalent common fractions should
be remembered. These are as follows:

50% =% 3Ty%=3% 163% =1 20%=%}
25% =} 625% =% 33:‘5% =1, 40% =%
12‘}% =} 873% =14 66?!% =4 60% =%
61% =15 31% =45 8% =% 80%=%
To take 87}% of 648 is, therefore, the same as to take § of 648.

EXERCISE 5
Find :

1. 509 of $274.. 11. 6639 of $80.07.
2. 259 of $372. 12. 831 % of $71.10.

3. 1239 of $512. 13. 209 of $735.15.

4. 619 of $3376. 14. 409 of $611.25.

5. 3719 of $17.76. 15. 609 of $734.15.

6. 6219 of $11.92. 16. 112} 9 of 72.

7. 873 % of $34.48. 17. 13749 of 96.

8. 319 of $739.20. 18. 11639 of 72.
9. 1639 of $34.26. 19. 13339 of 81.
10. 3319 of $77.16. 20. 16639, of 84.
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10. To find Some Per Cent of a Number. Finding some
of the more important per cents of numbers, by reducing to
common fractions, has already been considered on page 6.
The more general case, that in which common fractions can-
not be used to advantage, will now be considered.

For example, required to find 233 % of 275. Zgg;
2339, = 0.284. 206}

Multiplying by 0.28}, we have 66.81}. 825
If we wish, we may write 233}% a80.2375 and then multiply. _%
We may also, if we choose, write the product 66.8125. 65.31}1

Therefore, to find a required per cent of a number, multiply
the number by the given rate.

EXERCISE 6
Pind, by using decimals :
1. 229 of 75. 6. 269 of 3.4. 11. 239 of 8.4.
2. 359, of 86. 7. 439 of 6.7. 12. 0.59% of 5.7.
3. 279 of 32. 8. 399% of 5.3. 13. 199 of 6.8.
4. 419, of 78. 9. 289% of 0.7. 14. 2359, of 742.
5. 629 of 93. 10. 359% of 0.63. 15. 6229 of 0.72.

Find, by using common fractions :

16. 259 of 1728. 24. 6639 of T116.

17. 509 of 6235. 25. 8749 of 35,360.

18. 209 of 7341. 26. 1639 of $13,806.
. 19. 309 of 2790. 27. 3739 of 25,040.

20. 759 of 6448. 28. 8339, of 22,350.

21. 12} of 9616. 20. 1259 of 948.

22. 619 of 24,328. 30. 13339 of 729.

23. 3319 of 9051. 31. 16639 of 816.
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32. A man borrowed $175 and had to pay 6% of that
sum for the use of it for a year. How much did he pay in
addition to the sum borrowed ?

33. If a manufacturer sells at a profit of 159, shoes that
cost him $2.33} a pair to make, how much is his profit on
1000 pairs of shoes ?

34. If a shop manufactures 276 locomotives and sells
759 of them for $11,125 each and the rest for $9825 each,
how much is received for all ?

35. A farmer can have his land poorly plowed for $3.48 an
acre, but it will cost him 6639 more to have a good job
done. How much will it cost to have 60 acres well done ?

36. How much butter fat is there in 375 lb. of milk
brought to a creamery, the creamery test showing that
3.99% of the weight of the milk is butter fat ?

37. A farmer takes 340 lb. of milk to a creamery and is
paid 26¢ a pound for the butter fat. The tests show that
the butter fat is 3.8, of the weight of this milk. How
much does he receive ?

88. One cow in a dairy gives 28 lb. of milk a day, which
tests 3.1, of butter fat; another gives 24 lb., testing 3.7%.
Butter fat being worth 23¢ a pound, which cow is the more
profitable, and how much more ?

89. A farmer has 75 trees on an acre of woodland, of
which he decides to cut 609. If wood is worth $5.75 a
cord, and he can cut 3 cords from 5 trees, how much will he
receive for the wood ?

40. A dressmaker bought 37} yd. of chiffon velvet at
$4.10 a yard, and received a reduction of 89, for paying
cash. She sold the velvet at $4.25 a yard. How much
did she make on the transaction ? '
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11. Given the Percentage and Rate to find the Base. In
accordance with the definitions in § 8, finding a number
of which a given per cent is known may be spoken of as
finding the base when the percentage and rate are given.

In these examples we let 100% of a number equal the number. This
is legitimate, because 100% = }3$ = 1, so that we merely let once the
number stand for the number. This is often convenient.

.(1) If 159 of a number is 9165, what is the number?

Since 156% of the number = 9165,
therefore 1% of the number =  of 9165, or 611,
and the number = 100 x 611, or 61,100.

(2) If 333% of a number is 247, what is the number ?
Since 331%, or }, of a number is 247, the(number is 3 x 247, or 741.
(3) 275 is 6639, more than what number ?

Since 100% of the number = the number,
therefore 663% of the number = the increase,
and 1663%, or §, of the number = 276.

Therefore } of the number = } of 275, or 65,
and the number = 8 x 56, or 165.

(4) 616 is 129} less than what number ?

Since 100% of the number = the number,
therefore 12% of the number = the decrease,
and 887% of the number = 616.

Therefore 1% of the number = 4 of 616, or 7,
and the number = 100 x 7, or 700.

 In each of these examples it will be noticed that we
practically divide the percentage by the rate. Therefore,

The base equals the percentage divided by the rate.

This is also evident because the percentage equals the base multi-
plied by the rate (§ 10). Therefore we have the product (percentage)
and one factor (rate) to find the other factor (base), and this we find
by dividing.



10

PERCENTAGE

EXERCISE 7

Of what numbers are the following the given per cents ?

1.

72, 129, 5. 7999, 2595. 9. $3113, b}

2. 165, 159, 6. 48.72, 3349. 10. 32.86, 1069%.
3. 252, 219, 7. 96.54, 663%. 11. 45.10, 1109,
4. 578, 349, 8. $114,69.  12. 5555, 1259

The following numbers are the given per cents more than
what numbers ?

13.
14.
15.
16.

343, 39%. © 17. 3424,7¢.  21. 10874, 500,
26, 49, 18. 459, 8. 22. 9.72, 33}9%.
42, 59, 19. 800, 25%.  23. 6.37, 1639%.

259.7, 69.  20. 520, 30%,.  24. 15.6, 6639%.

The following numbers are the given per cents less than
what numbers ?

25.
26.
27.
28.
37.
38.
39.
40.
41.
42.
43.

24, 49, 29. 294.4,89.  33. 180, 759.
38, 59. 30. 682.5,9%.  34. 6.3,12}9%.
31}, 6%. 31 573,25%.  35. 20, 3739,

251.1,79.  32. 140, 50%.  36. 3.3, 62}7.
$435 is 69 of what sum of money ?

$19.75 is 59 of what sum of money ?

$38.25 is 4} % of what sum of money ? .

What is the number of which 14.7 is 6639, ?

What is the sum of which $41.25 is 159, ?

What is the sum of which 3339 is $2.25 ?

A farmer sold his milk to a factory where he received

credit for 1045 1b. of butter fat. If his milk tested 3.89
butter fat, how many pounds of milk did he sell ?
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12. Given the Base and Percentage to find the Rate. Since
the percentage is the product of the base and rate (§ 8),
therefore the rate may be found by dividing the percentage
by the base. Consider, for example, the following :

(1) What per cent of 5 is 4?

Here 4 is the product of some number and 5. Therefore the
required per cent may be found by dividing 4 by 6; and 4 + 5, or
4, = 0.80 = 80%.

(2) What per cent of 245 is 29.4?

Here 29.4 is the product of some number and 245. Therefore the
required per cent, 29.4 + 245, = 0.12 = 12%.

Therefore, the rate equals the percentage divided by the
base.

This case and the two cases considered in § 10 and § 11 cover all
important questions in percentage.

EXERCISE 8
Find what per cent the second number 1s of the first :

1. 72, 3.6. 7. 28.6, 6.006. 13. 785.6, 392.8.
2. 97, 6.79. 8. 23.4, 10.53. 14. 48.36, 8.06.
3. 387,15.48. 9. 33.3,10.989.  15. 542.1, 361.4.
4. 426,3834.  10. 1671, 5013.  16. 21.36, 8.01.
5.121,13.31.  11. 1555,373.2.  17. 7248, 45.3.

6. 29.1, 4.656. 12. 2035, 447.7. 18. 2.248, 1.967.

19. A dressmaker bought a 20-yard silk dress pattern for
$45 less 209. She sold it for $45. What per cent did she
gain on what she paid for it ?

20. Allowing 8 oz. of Paris green to 50 gal. of water in
preparing a spray against leaf-eating insects, and consider-
ing a gallon of water to weigh 8.4 lb., the weight of the
Paris green is what per cent of the weight of the water ?
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13. Commercial Discount. A reduction from the list price
of an article, from the amount of a bill of goods, or from
the amount of a debt is called commercial discount.

Commercial discount is also called trade discount.

Discounts are usually reckoned at some common fraction of, or at
some rate per cent of, the amount from which the discount is made.

The amount of the bill after the discount has been made
is called the net amount, or the net price.

For example, what is the net amount of a bill of $275
after a discount of 209, is made ?

Amountofbill . . . . . . . . . . 8275
Less 20%,or},0f $2756. . . . . . . . 55
Net amount . . e e e e ... §220

Instead of speaking of * 20% off,”” merchants often speak of “ } off.”
So they speak of “} off,”” and “} off,” but it is not so convenient to
use common fractions for such discounts as 12%, 7%, 16%, etc.

EXERCISE 9

Find the net prices of goods billed as follows, with dis-
counts as stated :

1. $27, 6%. 12. $25.50, 69%. 23. $125.50, 4%.
2. $32, 7%. 13. $48.75, 89, 24. $375.50, 8%.
3. $46, 5%. 14. $62.30,109.  25. $426.50, 10%.
4. $75, 8%. 15. $73.40, 10%.  26. $382.60, 10%,.
5. $64, 49. 16. $68.75,129,.  27. $296.80, 15%.
6. $86, 9. 17. $86.40,159.  28. $492.50, 129,
7. $68,109,.  18. $37.90, 109.  29. $598.20, 15%.
8. $82,129.  19. $48.50,129.  30. $275.00, 119,
9. $96,159,.  20. $52.50, 149,.  31. $826.50, 129%.
10. $252,89.  21. $68.20,15%.  32. $962.20, 159%.

-
[

. $175, 99,. 22. $47.20, 159. 33. $896.50, 14%.

-
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34. The discount on some goods listed at $460 is $115.
‘What is the rate of discount ?

35. The discount at 89 on some goods is $41.60. What
is the list price ?

36. The discount at 12§ 9 on some goods is $2.05. What
is the list price ?

37. A bicycle was marked $45, but was sold at 129,
discount. What was the net price?

38. A piano was listed at $550, but was sold at 309,
discount. What was the selling price ?

39. A jobber bought some goods listed at $2450. He
was allowed a discount of 22¢95. What was the net price ?

40. A merchant bought 850 yards of muslin at 6¢ ayard,
less 189,. How much did it all cost ?

41. A merchant bought 975 yards of lawn for $146.25,
less 20%. How much did he pay per yard ?

42. A grocer bought 36 doz. cans of soup listed at $1.75
a dozen. He was allowed a discount of 259. What was
the net price ?

43. A dealer sold some boxes of soap, 60 cakes to the
box, for $2.25 a box. He allowed a discount of 209,.
How much did he receive per cake? '

44. A grocer bought 160 bags of flour, 12} 1b. to the bag,
listed at 4¢ a pound. He was allowed a discount of 159.
What did the flour cost him ?

45. A grocer bought 24 doz. pound packages of macaroni
for $31.20,less 15%. He sold it for 15¢ per package. How
much did he gain in all ?

46. After the holidays a man bought some silver goods
that had been marked $280 but were now subject to a dis-
count of 12}9,. How much did they cost him ?
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14. Discount Series. The changes in cost of production
from time to time, and the variation due to the credit of
the buyer, and the quantity of goods purchased, give rise
frequently to several discounts known as a discount series.

Goods that are selling at a discount of 20% may be produced at a
lower cost owing, for example, to an unusually large cotton crop. An
additional discount of 10% may then be allowed. Likewise a person
whose credit is exceptional, who buys an especially large quantity, or
who pays cash, may be entitled to a still further discount of 5%.

In a discount series the first denotes the discount from
the list price, the second denotes the discount from the
remainder, and so on.

Thus $100 less 20%, 10%, and 5%, means that 207 is taken from
$100, leaving $80; then 10% from $80, leaving $72; then 5% from
$72, leaving $68.40. The order is, however, immaterial.

When there is a fraction of a cent in a remainder, the seller usually
counts it a whole cent in his favor,

The regular discount is quoted first, and then the special discounts.

Advantages of a discount series are that it saves reprinting elaborate
catalogues, allows of easy change, enables the dealer easily to offer
different discounts to different customers, and allows for several
options to purchasers.

If a bill is due at once it usually bears the words * Terms-ash.’},
If due in 60 days without discount, it may bear the marks “N/60 '’ or
“Net 60 da.”” If due in 60 days, but with a special discount of 3% if
paid in 10 days, it may read *3/10, N/60,*’ or * 3% 10 da., net 60 da.’’

EXERCISE 10
Given these list prices and discounts, find the net prices :
1. $225, 209, and 6%. 7. $480, 259, 109, 5%.
2. $368, 259% and 59%. 8. $560, 259, 209, 3%,
3. $480, 12} 9 and 3. 9. $729, 3339, 10%, 109,
4. $350,159% and 4%. 10. $280, 259, 109, 10%,.
5. $560, 259, and 109%,. 11. $2760, 333 %, 209, 109%.

6. $270, 3319 and 109 12. $5550, 333%, 25%,15%.
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13. How much will 240 ft. of iron pipe cost if listed at
$1.50 a foot, a discount of 409 and 109, being allowed ?

14. How much will a gross of jars of mixed pickles cost
at $6 a dozen, a discount of 209, and 109 being allowed ?

15. The list price of 2-pound cartons of prunes is $24
per 100. A discount of 209, and 109 is allowed. What is
the net price of 300 cartons ?

16. A book dealer can buy an encyclopedia for $60 less
209, and 109, or for the same price less 159 and 159%,.
Which i is the better for him, and how much better ?

17. A grocer buys 100 dozen jars of table salt llsted at
$1.50 a dozen, a discount of 259, and 89, being allowed.
If he sells the salt at 12¢ a jar, how much does he gain ?

18. A dry goods dealer buys 960 yd. of silk listed at
$1.50 a yard, a discount of 3339 and 59 being allowed.
If he sells it at $1.50 a yard, how much does he gain ?

19. A dealer buys 36 doz. pocket knives listed at $8.40
a dozen, a discount of 259, and 109, being allowed. If he
sells them at 75¢ apiece, how much does he gain ?

20. A furniture dealer buys 16 bedroom sets listed at
$36 each, a discount of 1639 and 109, being allowed.
If he sells the furniture at $36 a set, how much does
he gain ?

21. A hardware dealer bought a shipment of stoves.
After deducting a discount of 3339 and 259, and paying
$9.75 freight and $2.50 cartage, the stoves cost him
$252.25. What was the list price of the stoves?

22. A dry goods dealer bought a shipment of cloth. After
deducting a discount of 259 and 109, and paying $8.50
for freight and cartage, the cloth cost him $410. What was
the list price ?
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15. Bills Discounted. The following is a common form
of a bill of goods purchased from a wholesale dealer.

@ﬁicago, mm /8, 79.........
Al R. D. Seanlan, G/anﬂdd, .

Bought of Lane & Company, Jewelers
1072 Wabash Avenue
Terms 20%, /0%

Feb. /0. & dog. spoona ofo. 487 @ f/4.765  $1/8.00
7 dog. plaled forke ofo.5// @ $4.20 = 29.40

FI47 40

Lesa 20%, 109  41.27

$/06.13
EXERCISE 11

Make out bills for the following :

1. 36 doz. files at $6.25; 3 doz. saws at $17.50. Dis-
counts 309, 20%.

2. 960 yd. silk at $1.40; 840 yd. velvet at $1.60. Dis-
counts 259, 10%,.

3. 4 doz. pr. hinges at $4.60; 25 doz. table knives at
$8.40. Discounts 20%, 10%.

4. 12 doz. locks at $4.20; 6 doz. mortise locks at $4.60.
Discounts 25%, 89%.

5. 360 yd. taffeta at 98¢; 4 gross pompons at $144;
3 doz. pieces braid at $20.40. Discounts 109, 5%.

6. 60 Ib. brads at 6¢; 200 bolts at $4.80 per C; 6 doz.
knives at $7.20. Discounts 40%, 209, 109.

7. 480 yd. silk at $1.60; 640 yd. lawn at 22¢ ; 960 yd.
taffeta at 96¢. Discounts 109, 5%, 57%.
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16. Single Discount equal to a Series. It is often con-
venient to find a single discount equal to a series.

For example, find the single discount equal to the dis-
count series 209, 10%, and 109.

Let the list price be represented by 100 7% of the list price.
Then deducting 20% of this, or 20 7% of the list price,

we have 80 % of the list price.
Deducting 107% of this, or 8 % of the list price,
we have 72 % of the list price.
Deducting 10% of this, or 7.2% of the list price,
we have 64.8% of the list price.

Then 100% — 64.8% = 35.2%, the single discount.

EXERCISE 12

Find the single discount equal to the discount series:

1. 109, 8. 9. 259, 159, 109,
2. 159, 69. 10. 259, 209, 109,
3. 189, 3. 11. 309, 209, 109,
4. 149, 99 12. 3339, 109, 59%.
5. 209, 109, 13. 3339, 109, 109%.
6. 309, 10%. 14. 1639, 10, 109.
7. 25%, 1249%. 15. 209, 1239, 109.
8. 109, 109, 109. 16. 259, 1249, 109%.

17. Compare the single discount equal to the series 109
and 5%, with the sum of 109 and 5% minus the product
of 109 and 5%,.

18. By the method suggested in Ex. 17, find the single
discount equal to the series 209, 5%,.

19. How does the single discount equal to the discount
series 209, 109, and 5%, compare with that equal to the
discount series 109, 5%, and 209, ? Prove it.
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17. Gain and Loss. In business transactions gain and
loss is often computed as a certain per cent of the cost of
the property sold. The following examples may be taken as
typical problems: ‘

(1) For how much must a merchant sell goods that cost
$275, so as to gain 209 ?

If he gains 20% of $275 he gains } of $275, or $65. Therefore he
must sell the goods for $276 + $55, or $330.

(2) If goods marked $75 are sold at a bargain sale for
159, off, at what price are they sold ?

If the goods are sold at 15% off the marked price, they are sold for
$76 less 16% of $76, or $756 — $11.25, or $68.75.

(3) If some goods are damaged so that they are sold for
$120, or 259 below cost, how much did they cost ?

100% of the cost = the cost.
_257% of the cost = the loss.
756Y% of the cost = the selling price = $120.
1% of the cost = & of $120.
1007 of the cost = 352 (or $) of $120, or $160.

(4) A dealer sold a hat that cost $2.40 so as to gain 259.
The selling price was 209, less than the marked price.
‘What was the marked price ?

He gained 25% (or 1) of $2.40, or $0.60. Therefore the selling pﬁce
was $2.40 + $0.60, or $3.

100% of the marked price = the marked price.
_20% of the marked price = amount taken off.
80% of the marked price = the selling price = $3.
1% of the marked price = ¢ of $3.
100% of the marked price = 182 (or §) of $3, or $3.75.

‘We may prove this result or any of the preceding results by working
backward. Here $3.75 less 20% (or }) of $3.75 = $3.76 — $0.76 = $3,
the selling price. Also $2.40 + 25% of $2.40 = $3, the selling price,
and the two results agree,
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EXERCISE 13

For how much must a merchant sell goods that he bought
at the price here given, so as to gain the per cent specified ?

1. $25,129,. 6. $175,83%.  11. $172.80,12}9%.
2. $36,149. 7. $190,93%. 12. $373.20,1639%.
3. $65,159. 8. $250,129,.  13. $45,550,17}49%.
4. $72,1805. 9. $375,1595.  14. $27,475, 229,
5. $85,25%.  10. $735, 189,  15. $75250, 259.

If goods marked as here shown are sold at a bargain
sale for the given per cent off, find the selling price :

16. $60, 159,  19. $176, 63%.  22. $225.40,259,
17. $85,18%.  20. $712,1239. 23. $27,250,209.
18. $72, 229,  21. $972,163%. 24. $22,400,174%.

If goods are sold for the sum specified, which is the given
per cent below cost, find the cost :

25. $71.25,569. 28. $140,20%. 31. $226.20,13%.
26. $72.16,129,. 29. $207.20,30¢,. 32. $265.60,177.
27. $58.48,149,. 30. $382.50,159%. 33. $358.80,229,.
34. A merchant sold some goods that cost $175 so as to

gain 209. The selling price was 209, less than the marked
price. What was the marked price ?

35. A dealer sold some furniture for which he had paid
$240, so as to gain 12}9,. The selling price was 259, less
than the marked price. What was the marked price ?

36. A merchant sold some goods at 10, below cost, this
being 209, below his marked price. The goods cost $300.
What was the marked price ?
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Given the cost and rate of gain as follows, find the amount
of gain :

37. $275,159%. 42. $275.40,15%. 47. $4275.50, 8%,

38. $365,1231%. 43. $346.50,16%. 48. $2936.40,129,.

39. $4723,149,. 44. $492.75,18%,. 49. $3275.75, 16,

40. $3965,169%. 45. $575.50,24 . 50. $4206.03, 3319%.

41. $7287,229%. 46. $812.50,16%,. 51. $3742.20,163%.

Given the cost and rate of loss as follows, find the amount
of loss :

52. $275,6%.  55. $362.50,4. 58. $4725.25,89.

53. $345,49,.  56. $427.50,89. 59. $2632.50,129%.

54. $463,8¢,.  57. $732.25,12¢,. 60. $4170.00,159.

61. How much is 33} ¢, profit on goods costing $637.20 ?

62. A dealer sold a sewing machine at a gain of 259.
It cost him $31.40. Find the selling price.

63. A man bought a horse for $150 and sold it at a loss
of 89. Find the selling price.

64. A merchant bought 85 yd. of silk at $1.25 a yard and
sold it at a loss of 8¢;. How much was his loss ?

65. A jeweler bought a dozen clocks at $4.75 apiece and
sold them at an advance of 169,. How much was his gain ?

66. A man bought a horse for $140 and sold it for $161.
What was his gain per cent ?

67. A dealer bought a piano for $320 and sold it for
$400. What was his gain per cent?

68. A grocer bought 500 1b. of coffee at 32¢ a pound.
He sold it at an advance of 6}9,. How much did he gain ?

69. A dealer sold a piano for $280, thereby losing 12} %.
How much did the piano cost him ?
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70. A wholesale dealer paid $2.50 per barrel for apples.
He sold them to a retailer at a gain of 89, and the retailer
sold them at a gain of 1639,. What was the retail price ?

71. A clothier marked a suit of clothes that cost him
$13.20, s0 as to gain 409;,. He discounted the marked price
1639%. What was the actual selling price ?

72. A man bought a horse for $150 and a carriage for
$120. He sold them, gaining 8% on the horse and losing
129} on the carriage. Find his net gain or loss.

73. A farmer received $160 for some produce. It passed
through the hands of a shipper, a commission merchant,
and a retailer, who gained respectively 12}¢, 319, and
209. What was the retail price?

74. Some goods cost a merchant $100. At what price
must he mark them so that he can take off 209 and still
make a profit of 209, ?

75. Some goods cost a merchant $240. At what price
must he mark them so that he can take off 209, and still
make a profit of 209, ?

76. At what per cent above cost must a merchant mark
his goods so that he can take off 209, and still make a
profit of 209, ?

77. At what per cent above cost must a merchant mark
his goods so that he can take off 25¢, and still make a
profit of 257, ?

78. A man sold two houses for $9600 each. On one he
gained 209, and on the other he lost 20¢%. Did he gain or
lose on the whole transaction, and how much ?

79. A man sold two houses for $9600 each. He sold one
at a profit of-259, and the other at a loss of 259. Did he
gain or lose on the whole transaction, and how much ?
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18. Commission or Brokerage. A sum paid by one person
to another for transacting business is called commission or
brokerage.

19. Principal and Agent. The person for whom another
transacts business is called the principal. The person who
transacts the business is called the agent.

20. Commission Merchant and Broker. An agent who has
actual possession of the goods of his principal is called a
commission merchant. An agent who makes sales or pur-
chases for his principal without having actual possession
of the goods is called a broker.

Commission and brokerage are usually reckoned at a certain per
cent of the money involved in the transaction. If goods are bought,
the commission is a certain per cent of the cost ; if goods are sold, the
commission i8 a certain per cent of the amount received ; if a collec-
tion is made, the commission is a certain per cent of the amount col-
lected.

Brokerage is often a fixed sum per bushel (as of wheat purchased),
a fixed sum per 100 bales (as of cotton), a fixed sum per tierce (as of
lard), and so on.

In all problems, unless otherwise directed, discard any fraction of
a.cent less than } in a final result; when a fraction of a cent is } or
more, count it as a full cent.

EXERCISE 14

Find the commissions on sales or purchases of the follow-
ing amounts, at the rates specified :

1. $275, 2¢,. 6. $2750, 139, 11. $8000, 1 %.
2. $345, 39%. 7. $3275, 23%. 12. $7500, 9.
3. $675, 49,. 8. $2760, 3}%. 13. $6200, 3%.
4. $725, 59, 9. $4175, 439, 14. $3520, 39%.
5. $875, 6. 10. $6375, 33%. 15. $4800, 1}%.
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Pind the net amounts remaining after deducting commis-
sions on sales as follows, at the rates specified :

16. $4800, 1. 19. $2800, 219. 22. $275.50, 49%.

17. $6400, 19,.  20. $5600, 219,. 23. $612.50, 8.

18. $3500, 19. 21. $6400, 3}%. 24. $721.50, 69.

25. What is the commission at 3349 on a sale of potatoes
to the amount of $1270°?

26. A broker bought 750 tierces of lard for a customer,
charging 2}¢# a tierce. A tierce being 340 lb., how many
pounds did he buy, and what was the brokerage ?

27. Lard selling at $7.03 per tierce, how much will 1250
tierces cost? How many pounds are there ? What is the
brokerage on the purchase at 2} ¢ per tierce ?

28. A commission merchant sells for a factory 6900 lb.
of cheese at 12¢ a pound, charging 59} commission. What
sum should he remit to his principal ?

29. A commission merchant sold 1700 dozen eggs for
a dealer, charging him 59 on the sale, and remitting
$339.15. At what price per dozen did he sell the eggs?

30. A commission merchant sold 160 tubs of butter, 50
1b. to the tub, for $1920, charging 5% commission. What
did the commission amount to per pound ?

31. A broker buys 1750 bags of coffee for a customer, at
8.43¢ per pound. There being 130 lb. to the bag and the
broker charging $10 per 250 bags, how many pounds are
bought, and what is the total cost, including the brokerage ?

32. A broker bought 700 bales of cotton for a customer,
at 12.1¢ per pound. Taking the bales as weighing 500
1b. each, and the brokerage at $5 per hundred bales, find
the number of pounds purchased and the total cost in-
cluding - the brokerage.
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21. Insurance. An agreement by which, for a lawful con-
sideration, a company agrees to pay an indemnity for loss
by fire or other specified cause is called insurance.

22. Policy. The written contract of insurance is called
a policy. The sum agreed to be paid by the terms of an in-
surance policy is called the face of the policy. The consid-
eration, or sum paid for insurance, is called the premium.

There are several kinds of insurance. There are companies that in-
sure people’s lives (life insurance) ; that insure against loss by fire
(fire insurance), by accidents to ships (marine insurance), by accidents
to people (accident insurance), by burglary (burglary insurance), and

80 on. Those who insure are often called underwriters.

23. Fire Insurance. Insurance against loss or damage by
fire is called fire insurance.

In fire insurance the premium is sometimes stated as a certain sum
on $100, and sometimes as a certain rate per cent.

EXERCISE 15

Find the premiums on these policies at the rates specified :

1. $1500, 1} %.
2. $1500, 13%.
3. $1750,13 %.
4. $2250, 21 %.
5. $3500, 1}%.
6. $2600, 23%.
7. $3800, 23 %.
8. $4500, 13%.

9. $12,500, 19,
10. $13,500, 29,

11. $15,000, 13 %.
12. $12,750,139%.
13. $15,250,13%.
14. $16,500, 2} %.
15. $17,250, 23 %.
16. $18,750, 23 %,

17. $5200, 2.1
18. $6500, 1.29,.
19. $3750,1.6%.
20. $2550, 1.87,.
21. $2750, 2.29,.
22. $3500, 2.5%.
23. $4800, 2.8%.
24. $5500, 3.25%.

Find the faces of policies, given the premiums and rates :

25. $65, 19,
26. $48, 29,

27. $19, 1%.
28. $24, 39.

29. $19.75, 19,
30. $41.25, 23%.
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Find the rates, given the faces of policies and premiums :

31. $1800, $18. ' 33. $2100, $31.50. 35. $2800, $56.
32. $1650, $41.25. 34. $3200, $56.  36. $3500, $52.50.

Find the premiums on the following policies, given the
premiums per $100 :

317. $2750, $1.25. 39. $4800, $1.75. 41. $15,000, $2.50.

38. $3250, $1.50. 40. $5600, $2.25. 42. $27,500, $2.75.

43. At $1.10, what is the premium on a $3750 policy ?

44. At $1.30, what is the premium on a $5500 policy ?

45. A building worth $4500 is insured for § of its value
at 139. What is the premium ?

46. The premium for insuring some property at $1.75 is
$96.25. What is the face of the policy ?

47. Some property worth $2700 is insured for 3 of its
value, the annual premium being $27. What is the rate ?

48. Merchandise worth $3600 is insured for 809 of its
value at $1.50 on $100. What is the premium ?

49. If a 3-year policy for $2500 costs $60, what is the
rate of premium per year ?

50. A building is insured at 60¢ per $100, the annual
premium being $14.40. If the face of the policy is 809
of the value of the building, what is the value?

51. A dealer insured his stock of goods for 80¢, of its
value at $1.60 per $100. The premium was $57.60. What
was the value of the stock ?

52. A factory is insured for $7000 in one company and
$5000 in another. The factory is partly destroyed by fire,
‘the insurance adjusters fixing the damage at $8000. How
much should each company pay ?
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24. Life Insurance. Insurance whereby some person
known as the beneficiary receives a certain sum on the
death of the insured, or when the insured reaches a certain
age, is called life insurance.

The beneficiary may be the estate of the insured, or one or more
persons named in the policy.

There are various forms of life insurance, but for the purposes of
this arithmetic and of explaining the general principles of the subject,
the standard form known as ordinary life is sufficient.

The rate is always given as the cost of $1000 worth of insurance,
the rate $27.75 meaning that the annual premium on a policy for
$1000 is $27.75. This subject is not, therefore, an application of per-
centage, but is properly considered here in connection with the other
insurance problems.

EXERCISE 16

Find the premiums on these policies at the given rates:

1. $5000, $21.75. 6. $4500, $22.35.
2. $7500, $22.65. 7. $3500, $24.65.
3. $3500, $28.45. 8. $12,000, $25.62.
4. $4500, $26.36. 9. $14,000, $26.38.
5. $7000, $27.75. 10. $15,500, $29.46.

11. If a man takes out a policy for $7500 at $26.36 per
thousand, how much premium will he pay in 20 payments ?

12. A man takes out a $4500 policy in one company at
$24.30 per thousand and a $3500 policy in another com-
pany at $24.75 per thousand. What do the two premiums
together amount to in a year ?

13. A man takes out a $6000 policy at $26.65 per thou-
sand. He dies just after eight annual premiums have been
paid. How much does the beneficiary receive ? How much
does he receive in excess of the premiums paid ?

™
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25. Taxes. Money levied by a government for its sup-
port and for public purposes is called a tax.

26. Kinds of Taxes. There are two general kinds of
taxes, direct and indirect. A direct tax is a tax levied on a
person, or on the value of his property or business. An in-
direct tax is a tax levied in other ways, as on goods im-
ported into the country, on tobacco, or on alcoholic liquors.

The expenses of the United States government are, in general, met
by indirect taxes, including duties on imports, and excise duties on
tobacco and liquor. There is also some revenue from the sale of public
lands. :

The expenses of the several states, counties, cities, towns, and
villages are, in general, met by direct taxes, although some of these
corporations levy a few indirect taxes.

27. Poll Tax. A tax levied upon a person is called a
poll tax.

The old word for head was poll; hence this name. In some places
the poll tax is no longer collected.

28. Property Tax. A tax levied upon property is called
a property tax.

This may be upon land and buildings (real estate), or upon money,
securities, and movable property generally (personal property).

29. Licenses. A permit to engage in some specified act
or to enjoy some special privilege is called a license.

For example, there are licenses to run automobiles, to own dogs, to
sell liquor, and so on, all of which are forms of taxes.

30. Assessing Taxes. Taxes are usually assessed against
the individual by officers called assessors. They decide how
much each person’s property is worth and the rate of tax.

The law provides for methods of reviewing the action of assessors
in case it is not considered fair.

The tax rate is sometimes expressed as a rate per cent, but more
often as the number of mills on a dollar.
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31. Collecting Taxes. Taxes are collected by an officer
known as the collector.

The collector sometimes receives a fixed salary and sometimes a
commission on the amount of tax collected.

After the tax collector has collected taxes he pays the money over
to an officer known as the treasurer, and by him it is paid out for
public services according to law.

For example, a tax of $43,600 is to be raised by a town
which contains 1200 polls, taxed at $1 each, and which has
taxable property assessed at $3,200,000. The town receives
from the state $7200 as its share of the railroad tax, and
other corporation taxes collected by the state. Find the
rate of taxation, and the tax paid by Mr. Brown, if his
property is assessed at $5960, if he pays for 1 poll, and if
the collector’s commission is 1.

Total tax $43,600
Deduct poll taxes $1200
Amount received from state 7200
Total to be deducted . $8400 8,400
Net property tax $35,200

Tax on $1 = $35,200 + 3,200,000 = $0.011.
That is, the tax is 11 mills on $1, or $11 on $1000, or 1.1%.
Therefore Mr. Brown will pay as follows:

Property tax, 1.1% of $5960, $65.56
Poll tax 1.

Property and poll tax $66.56
Add the collector’s commission, 1% of $66.56, .67
Total tax, including commission $67.23

In practice, in a case like that of the above example, the assessors
wotld probably make the tax rate 12 mills, or 1.2%, in order to pro-
vide for contingencies such as reduction of assessments and abatement
of taxes.

If the assessors make the tax rate a little too high there will be a
little larger balance in the treasury at the end of the year.

In the examples in Exercise 17 consider the collector’s commission
only when told to do so.
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32. Tax Table. Assessors usually prepare a table like
the following, which is arranged for 5} mills on a dollar:

Tax TaBLE. RaTe 5} MiLLs on $1

0 1 2 3 4 3 6 7 8 9

0000 | 0065 | 0110 | 0165 | 0220 | 0275 | 0330 | 0385 | 0440 | 0496
0550 | 0606 | 0660 | 0716 | 0770 | 0825 | 0880 | 0935 | 0990 | 1046
1100 | 11656 | 1210 | 1265 | 1320 | 1375 | 1430 | 1485 | 15640 | 1595
1650 | 1705 | 1760 | 1815 | 1870 | 1925 | 1980 | 2035 | 2090 | 2145
2200 | 2265 | 2310 | 2365 | 2420 | 2475 | 2530 | 2586 | 2640 | 2696
2750 | 2805 | 2860 | 2915 | 2970 | 3025 | 3080 | 3135 | 3190 | 3245
3300 | 3355 | 3410 | 8465 | 3520 | 3575 | 8630 | 3685 | 3740 | 3795
3850 | 3905 | 3960 | 4015 | 4070 | 4125 | 4180 | 4235 | 4200 | 4345
4400 | 4455 | 4510 | 4565 | 4620 | 4675 | 4730 | 4785 | 4840 | 4895
4950 | 5005 | 5060 | 5115 | 5170 | 5225 | 5280 | 53356 | 5390 | 5445

OO IDDNBN O

Here the first figure of the number of dollars assessed is given at
the left, and the second one at the top. Thus, at 5} mills on $1, the
tax on $100 is $0.55 ; on $140, $0.77; on $2500, $13.75.

For example, find by the above table the tax of James
Johnson, who pays no poll tax and has his property assessed
at $9765, the collector’s commission being 19.

Tax on $9700 (to the right of 9, and under 7) $563.35

Tax on $65 (to the right of 6, and under 5) .36 (.3576)

Property tax $53.71

Collector’s commission, 1% of $53.71, .54

Total tax $54.25
EXERCISE 17

Using the above tax table, find the tax on the following
amounts, adding the collector's commassion of 1% :

1. $250. 4. $4000. 7. $7550. 10. $11,500.

2. $850. 5. $3650. 8. $9000. 11. $11,250.

3. $900. 6. $4550. 9. $12,000. 12. $39,750.
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Make out a tax table for the tax rate of 9 mills on a
dollar. Then find the tax on the following amounts, add-
ing the collector’s commission of 19, :

13. $350. 17. $5000. 21. $5550. 25. $12,500.
14. $550. 18. $3550. 22. $8000.  26. $26,500.
15. $700. 19. $4750. 23. $13,000. 27. $48,750.
16. $3600. 20. $3750. 24. $35,000. 28. $82,350.

29. The tax rate is 11 mills. How much tax must be
paid on property assessed at $4500 ?

30. The tax rate is 13 mills. How much tax must be
paid on property assessed at $12,500 ?

31. If a man’s tax is $97.50 and the rate is 13 mills on a
dollar, what is the assessed valuation of his property ?

32. If a man’s property is assessed at $6500, and his tax
is $78, what is the rate of tax ?

33. If the assessed valuation of the property in a town
is $486,500, what must be the tax rate to raise $5838 ?

34. The tax rate is 14 mills. A man pays a tax of
$54.64, of which $2 is poll tax. What is the assessed val-
uation of his property ? -

35. If the state tax is 1 mill, the county tax 3} mills,
and the town tax 4 mills, how much tax must a man pay
on a house assessed at $5000 ?

36. A man died, leaving $17,500, of which $17,000 was
willed to his children and $500 to his brother. Under the
laws of his state there is an inheritance tax of 19, to be
paid by children and 49, by brothers or sisters. How much
tax must be paid on these bequests ?

37. A tax collector receives $49,760.73 in taxes including
his commission. How much is his commission at 1}% ?
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33. Indirect Taxes. Indirect taxes have already been de-
fined in §26. One of the most important is the tax on
goods imported into this country. This tax is paid to the
United States government.

34. Duties or Customs. Taxes levied by the government

on imported goods are called duties or customs.

Duties are collected at customhouses situated in large cities or in
important seaports or places on the border between different countries,
as between the United States and Canada or Mexico.

35. Kinds of Duty. There are two kinds of duty, specific
and ad valorem. A specific duty is a definite sum levied on
each unit by which an article is measured or weighed. An ad
valorem duty is a certain per cent on the value of the goods.

36. Tariff. A schedule of duties on different articles,
such as are imposed by our Congress, is called a tariff.
Goods on which duty is not levied are placed on the free list.

EXERCISE 18

Find the ad valorem duty on each of the jfollowing
invoices of goods at the rate specified :

1. $475,309. 6. $1500, 259,. 11. $12,450, 20%,.
. $625, 359,. 7. $1650, 30%. 12. $42,375, 309.
. $750, 409,. 8. $2700, 359%. 13. $29,362, 35%,.
. $835,459. 9. $3650,409,. 14. $32,275, 509,
. $975, 60%. 10. $7575, 509. 15. $75,295, 609%,.
16. Find the specific duty on a gross of articlesat 17 ¢ each.
17. Find the specific duty on 275 articles at $1.25 each.

18. The duty paid on a certain invoice of goods was
$4500, at 609 ad valorem. What was the valuation on
which the duty was reckoned ?

[ I -]
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19. Find the specific duty on 756 1b. of a certain material
at 55¢ a pound.

20. An importer pays $952.50 ad valorem duty on goods
valued at $6350. What is the rate of duty ?

21. Ad valorem duty is levied on goods valued at $2750
making the total cost $3850. What is the rate of duty ?

22. If the duty at 459 is $3723.75, what is the valuation
on which the duty is reckoned ?

23. If a duty of $3237.50 ad valorem is levied on goods
valued at $9250, what is the rate of duty ?

24. The duty on certain farm products is $4 a ton. If a
dealer imports 823 tons, what is the duty ?

25. Some goods cost the importer $10,875, including the
duty of 459. How much was the duty ?

26. Some goods cost the importer $3712.50, including
the duty of 359;. What was the original cost ?

27. The cost of certain goods plus the duty of 3319, was
$8800. Required to find the original cost.

28. The duty on certain goods is 22¢ a pound, plus 309
ad valorem. If the goods weigh 275 1b. and are worth $360,
what is the total duty ?

29. The duty on a certain product is 60¢ a pound, plus
459% ad valorem. If the product weighs 168 lb. and is
worth $380, what is the total duty ?

30. A man imported some goods on which he paid a
specific duty of $385. If the duty is 22¢ a pound, how
many pounds did he import ?

31. A man imported 475 lb. of goods on which he paid a
specific duty of 6¢ a pound and an ad valorem duty of
259. The total duty was $216. What was the valuation
on which the duty was reckoned ?
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EXERCISE 19
RevieEw ProBLEMS

Find separately the following per cents :

0.25%, 24%, 25%, and 2509, of 4884.

0.1239%, 13 %, 1249, and 1259 of 9768.

3%, 3%%, 333%, 333}%, and 333.33} % of 7365.

1%, 13%, 163%, 16639, and 166.663% of 9732.

3%, 63%, 663, 66639, and 666.6639 of 7596.

2%, T4%, 5%, T50%, and 75009, of 13,748,

2% 33%, 3T4%, 375%, and 37509 of 11,168.

§%, 61 %, 624%, 625%, and 62509, of 12,344.

. %%, 83%, 874%, 875, and 87509 of 37,072.
10. A man bought a horse for $125 and sold it for $147.50.

‘What per cent did he gain ?

11. A man boughta house for $6800 and sold it for $5780.
‘What per cent did he lose ?

12. A real estate agent sold a lot for $1775 and received
$71 commission. What per cent did he receive ?

©® NS e w N

13. A real estate agent sold a farm, his commission at
39% being $145.50. What was the selling price ?

14. A man sold a piece of land for $1320, thereby gaining
109 on the cost. How much did he gain ?

15. An agent received $14 for selling some property on a
commission of 2¢9;,. What was the selling price ?

16. A dealer sold some fruit for 1239 less than it cost,
thereby losing $70. What was his selling price ?

17. An agent sold some property on a commission of 5%,.
After deducting his commission from the selling price he
remitted $2137.50. What was the selling price ?
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18. The premium for insuring a house at 1} %, was $75.
What was the face of the policy ? )

19. A man paid $42 for insuring his house at 3¢, on
809, of its value. What was its value?
~ 20. A man sold his farm for $975 less than it cost him,
which was a loss of 159,. Find the cost.

21. A merchant bought hats at $2.75 each, and sold
them at $3.50. Find his gain per cent.

22. A merchant’s assets amount to $4063.50, and this
sum will pay 549, of his debts. How much does he owe ?

23. A dealer sells cloth at $2.53 a yard, gaining 159.
‘What per cent would he gain by selling it at $2.64 a yard ?

24. What was the amount of a bill upon which a collector
received $22.75 for collecting, his commission being 3}9 ?

25. A merchant sold cloth at $1.40 a yard and gained
129,. What did the cloth cost him ?

26. A merchant sold cloth that cost him $1.23 a yard
and gained 33}9%. At what price did.he sell it ?

27. What must be the marked price of a hat that cost
$2.50, so as to make 129, after discounting the price 309 ?

28. A man bought a farm at $62.50 an acre and sold it
at $75 an acre. What per cent did he gain ?

29. A workman’s wages, amounting to $1050 a year, was
increased 10¢,. After a year it was decreased 109,. What
was it then ?

30. Two men own a.mill together. The first paid 459
of the purchase price and the second paid the balance,
$9350. What was the cost of the mill ?

31. A bank clerk started work at a salary of $900 a year.
The second year his salary was raised 20, the third year
25%,and the fourth year 331¢,. What was his salary then ?
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32. A merchant sold a hat for $3.30, thereby gaining
259%. Find the cost.

33. A man sold a horse at a gain of $32.50, which was
3339 of the cost. Find the selling price.

34. At what price must you mark a hat, costing $1.20, so
as to discount the price 259 and still make 20, ?

35. The premium for insuring a $7000 house for 80, of
its value was $70. What was the rate of insurance ?

36. Two men own a boat. One paid $132 and the other
paid 459 of the cost. How much did the boat cost ?

37. What is the per cent of attendance in a school of 35
pupils, if there are 21 days of absence in 5 school weeks ?

38. Two men are in partnership. One owns 4719, of the
business. If the business is worth $5000, what is the value
of the share of each ?

89. A merchant’s sales in October amounted to $1552.50,
which was 99, of the sales for the year. What were the
total sales for the year ?

40. A dry goods dealer sold a piece of cloth at $1 40 a
yard, thereby gaining 16§% At what price should he have
sold it in order to gain 209, ?

41. A dry goods dealer sold a piece of cloth and gained
12}3%. If he had sold it at 90¢ a yard, he would have
gained 259. What was his selling price ?

42. An agent collected rents, charging 39, on all sums
collected. The rents in one month amounted to $675. How
much did he remit to the owner ?

43. A workman in a factory received $1350 the first year.
The second year his wages was advanced 109, and the third
year 1095. The fourth year it was reduced 109. How much
did he then receive ?
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44. The discount from the list price of a sewing machine,
at 3319, was $13.50. What was the list price ?

45. A man paid $60 for insuring his $6000 house at 809
of its value. Find the rate of insurance.

46. An agent collected rents, charging 39, on 'all sums
collected. He remitted to the owner $271.60. How much
rent did he collect ?

47. A dry goods dealer sold a piece of cloth at 72¢ a
yard, thereby gaining 2095. What would have been his
gain per cent if he had sold it at 75¢ a yard?

48. A man was unsuccessful in business and failed, owing
$2376.50. He was able to pay his creditors only 40¢# on a
dollar. What was the total loss to his creditors ?

49. A man paid $5500 for a farm. He rents it for $425
a year and pays $60.50 for taxes, $25 for insurance, and
$37 for repairs. What is the per cent of net income ?

50. A merchant bought a bill of goods, and paid $27.49
for freight, $15 for insurance, and $4.75 for cartage. These
expenditures represented 4% of the purchase price. What
was the purchase price? What was the total cost ?

51. A sugar factory pays $4.60 per ton for all beets test-
ing 149, sugar, and 22¢ per ton for each additional 1.
A farmer grows 13} tons of beets per acre, from which
2.025 tons of sugar are extracted. How much per acre does
he receive for his crop ?

52. Bordeaux mixture for plant diseases consists of 4 lb.
of unslaked lime, 6 lb. of copper sulphate, and 25 gal. of
water. Taking the weight of a gallon of water as 8.4 lb,,
what per cent of the weight of the mixture is the weight
of the lime ? what per cent is the weight of the copper sul-
phate ? what per cent is the weight of the water ?
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37. Interest. Money paid for the use of money is called
interest.

38. Principal. Money loaned on which interest is paid
is called the principal. .

39. Rate of Interest. The rate per cent of the principal
paid in interest for one year is called the »ate of interest.

The sum of the principal and interest is called the amount.

40. Illustrative Problems. .

(1) Find the interest on $840 at 59, for 2 yr.

Interest for 1 yr. = 5% of $840 = $42.
Interest for 2 yr. =2 x $42 = $84.

(2) Find the interest on $750 at 539 for 3} yr.

Interest for 1 yr. = 5}% of $750 = $41.25.
Interest for 3} yr. = 3} x $41.25 = $144.38.

Therefore, to find the interest, given the principal, rate, and
time, multiply the principal by the rate, and the product by
the number that expresses the time in years.

EXERCISE 20
Gliven the principal, rate, and time, find the interest :

1. $275, 5%, 2 yr. 10. $975, 49, 2 yr.

2. $350, 49, 3 yr. 11. $975, 53, 2 yr.

3. $460, 6%, 2 yr. 12. $725, 4}%, 3 yr.

4. $525, 59, 3 yr. 13. $835, 33%, 2 yr.

5. $265, 49, 2 yr. 14. $425.50, 694, 2} yr.
6. $425, 59, 3 yr. 15. $375.75, 695, 3} yr.
7. $635, 6, 4 yr. 16. $420.50, 5%, 2} yr.
8. $875, 6%, 2 yr. 17. $2450, 4%, 32 yr.
9. $925,59%, 5 yr. 18. $3575, 59, 23 yr.



38 PERCENTAGE

41. Interest when Time is expressed in Days. The case con-
sidered in § 40 involved time expressed in years. If the
time involves days, we may first reduce this to a fraction
of a year and proceed as before.

For example, find the interest on $240 for 2 yr. 3 mo.
10 da. at 6%.

10 da. = } mo.
3} mo. = 12 of 4, yr. = fyr.
41 x 6 x $240
f$240 = — " — $32.80.
27 x 6% of $2 Bx100 ¢

It is the custom in computing interest, when tables (see § 46) are
not used, to take 30 da. to the month, which means 360 da. to the year.

EXERCISE 21
Given the principal, rate, and time, find the tnterest :

1. $250, 5%, 4 mo. 10 da.

$520, 6%, 2 yr. 9 mo. 25 da.
$760, 5%, 4 yr. 6 mo. 15 da.
$875, 6, 3 yr. 7 mo. 16 da.
$1250, 5%, 1 yr. 10 mo. 5 da.
. $2500, 51%, 2 yr. 10 mo. 7 da.
. $2275, 539, 3 yr. 11 mo. 2 da.
. $3525, 419, 1 yr. 11 mo. 3 da.

® N oW

Given the principal, rate, and time, find the amount :

9. $175, 69, 6 mo.
10. $225, 69, 8 mo. 3 da.
11. $625, 59, 4 mo. 3 da.
12. $1250,59%, 2 yr. 3 mo. 8 da.
13. $2275, 539, 3 yr. 10 mo. 14 da.
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42. Problems in Interest. Of the four elements used in
computing interest,—principal, rate, time, and interest (or
amount, which is only the sum of the principal and interest),
—we can find any one if the other three are known.

For, since the interest is the product of three factors
(principal, rate, and time), if it is divided by the product
of any two of these factors the quotient is the third.

The following examples will illustrate :

(1) What principal will, in 3 yr. 6 mo., yield $52.50
interest at 69 ?

Since the interest for 3} yr. is $52.50,

therefore the interest for 1 yr. is $562.560 + 3}, or $15.
Since 6% of the principal is $15,

therefore 1% of the principal is $2.50,

and 1007 of the principal is $250.

(2) What principal will amount to $570 in 2 yr. 4 mo.
at 69, ?

The amount of $1 for 2 yr. 4 mo. at 6% is $1.14.

Since $1.14 is the amount of 81,

#6570 is the amount of 31571(;, or $500.

(3) In what time will $540 yield $109.80 interest at 6 ?

The interest on $540 at 6% for 1 yr. is $32.40.
Since $32.40 is the interest for 1yr.,

$109.80 is the interest for 1;5?: yr., or 375 yr.

3% yr. = 3 yr. 4 mo. = 3 yr. 4 mo. 20 da.

(4) At what rate will $600 yield $81 interest in 3 yr. ?
The interest on $600 at 1% for 3 yr. is $18.

Since $18 is the interest at 1%,
$81 is the interest at $}%, or 4}%.
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EXERCISE 22

Find the principal that will yield the following interest :
1. $20, in 2 yr. 8 mo., at 6%.

2. $93}, in 3 yr. 4 mo,, at 5%.

3. $9.59, in 3 yr. 6 mo., at 4%.

4. $40.47,in 1 yr. 7 mo,, at 6%,.

5. $3.64, in 5 mo. 18 da,, at 6%.

6. $45.90, in 4 yr. 3 mo., at 4}%.

Find the principal that will amount to the following :

7. $482.40, in 3 yr. 4 mo,, at 6%.
8. $1151.41, in 2 yr. 4 mo., at 4}%.
9. $1210.50, in 2 yr. 5 mo., at 5%.

Find the time, given the principal, rate, and interest :

10. $840, 59, $147. 12. $350, 69, $49.
11. $625, 49, $56.25. 13. $1250, 69, $187.50.

Pind the rate, given the principal, time, and interest :

14. $330, 1 yr. 2 mo., $19.25.

15. $68.50, 3 yr. 6 mo., $9.59.

16. $87.50, 2 yr. 8 mo. 24 da., $14.13.

17. How long will it take $1 to yield $1 interest at 69 ?
18. How long will it take $1 to double itself at 5% ?

19. What sum must be put at interest at 69, so that it
shall amount to $1000 in 163 yr.?

20. What sum must be put at interest at 5% so that it
shall amount to $1000 in 20 yr.?
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43. Difference between Dates. The time between two dates
may be found as here shown. For example, required to find
the time from April 16, 1909, to February 5, 1911.

Since February is the second month of the year, and April the

fourth, the work is arranged as here shown. We

yr. mo, da.  hen gubtract as with other compound numbers;

1911 2 ° 5 5 _ 14 is impossible, but 35 — 16 = 19. Proceeding

1909 4 16 iy the usual manner, the result is 1 yr. 9 mo.
1 9 19 19da Insuch cases allow 80 da. to the month.

EXERCISE 23
Find the difference in time between these dates:

. Oct. 2, 1909, Nov. 15, 1911.
. Sept. 5, 1909; Dec. 25, 1912.
. Sept. 7, 1909, July 4, 1913.
. Dec. 10, 1910, Feb. 5, 1914.
. Aug. 20, 1909, Jan. 6, 1912.

6. What is the interest on $375 from July 4, 1910, to
May 1, 1913, at 6 ?

7. What is the interest on $650 from June 20, 1910, to
April 5, 1913, at 5% ?

8. What is the interest on $825 from May 15, 1910, to
Feb. 10, 1914, at 439 ?

9. The interest on $360 from April 5, 1910, to Feb. 3,
1912, is $39.48. What is the rate ?

10. The interest at 5% on $480 from March 7, 1910, to a
certain other date is $68. Required to find the second date.

11. Upon what sum is the interest at 69, from July 4,
1910, to Oct. 4, 1913, equal to $39?

12. What is the amount of $650 at interest at 6% from
Oct. 27, 1911, to April 12, 1914 ?

O W N
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44. Six Per Cent Method. There is a very convenient
method of computing the interest at 69, depending upon
the fact that if the rate for 1 yr. is 69, the rate for 2 mo.
is } of 69, or 19

Required the interest on $720 for 5 mo. 17 da. at 69%.

The interest for 2 mo. is 1% of $720 = $7.20
The interest for 2 mo. more = 17.20
The interest for 1 mo. is } of $7.20 = 3.60
The interest for 16 da. is 4 of $3.60 = 1.80
The interest for 1 da. is 5 of $1.80 .12
The interest for 1 da. more .12
The interest for 5 mo. 17 da. = $20.04

Therefore, to find the interest for 60 da., move the dectimal
point two placesto the left; for 6 da.,three places to the left.
From these results find the interest for the required time.

In most cases in which months and days are involved, this is the
simplest of all methods. Thus, to find the interest on $720 for 10 mo.
10 da. at 6%, we have $7.20 for 2mo., 6 x $7.20, or $36, for 10 mo.,
} of $7.20, or $1.20, for 10 da. Hence the total interest is $37.20.

Of all the forms of the six per cent method this is the most easily
applied. It is particularly convenient because most bank notes run
for 30, 60, or 90 days.

EXERCISE 24
Find the interest at 6% on the following : y

1. $240, 4 mo. 6 da. 9. $1275, 2 mo. 6 da.
2. $360, 3 mo. 3 da. 10. $3200, 3 mo. 7 da.
3. $750, 3 mo. 3 da. 11. $4500, 4 mo. 9 da.
4. $475, 3 mo. 6 da. 12. $3500, 2 mo. 15 da.
5. $280, 8 mo. 6 da. 13. $2700, 2 mo. 19 da.
6. $520, 5 mo. 12 da. 14. $3350, 8 mo: 17 da.
7. $450, 2 mo. 15 da. 15. $4950, 10 mo. 10 da.
8. $585, 2 mo. 20 da. 16. $6250, 10 mo. 18 da.



SIX PER CENT METHOD

43

45. Six Per Cent Method for Other Rates. We may use this
method to find interest at the other rates in common use.
Thus, since b is } less than 6, the interest at 5% is } less than the

interest at 6%.

Similarly, the interest at 4}7% is } less than the interest at 6%, the

interest at 4% is } less than the interest at 6%, and so on.

Find the interest on $1240 for 3 mo. 3 da. at 59%.

Interest for2 mo. at6% . . . . . . . $12.40
Interest for 1 mo. at6% . . . . . . . 6.20
Interest for 3 da. ({; mo.) at 6% .62
Total interest at 6%, . . c e . . $19.22
Deduct} . . . . . . . . . . . . 82
Interestatb6% . . . . . . . . . . $16.02
EXERCISE 25
Find the interest at 5% on the following :
1. $780, 3 mo. 6 da. 4. $1200, 2 mo. 3 da.
2. $860, 2 mo. 12 da. 5. $1500, 3 mo. 3 da.
3. $940, 1 mo. 18 da. 6. $2200, 4 mo. 15 da. -
Find the interest at 4% on the following :
7. $250, 2 mo. 10. $1250, 4 mo.
8. $320, 2 mo. 6 da. ] 11. $1575, 3 mo. 5 da.
9. $420, 3 mo. 12 da. 12. $2500, 2 mo. 12 da.
Find the interest at 51% on the following :
13. $275, 2mo. . 15. $1575, 3 mo.
14. $575, 4 mo. 3 da. 16. $2550, 3 mo. 8 da.
Find the interest at 41% on the following :
17. $150, 2 mo. ©19. $1650, 3 mo.

18. $975, 3 mo. 10 da. 20. $1850, 4 mo.

5 da.
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46. Table of Difference of Time. Bankers always find the
difference in time between two dates, and also the interest
on any sum, by means of tables. The following is one form
of the table of difference of time:

Jan. | Feb. | Mar. | Apr. | May [ June | July | Aug. | Sept. | Oct. | Nov.
January . . [365| 31| 59| 90| 120 | 151 | 181 | 212 | 243 | 273 | 304
February . . (334 |365( 28| 59| 89| 120 150 | 181 | 212 | 242 | 273
March . . .| 306|337 |365| 31| 61 92122 | 153 | 184 | 214 | 245
April 275 | 306 | 334 | 365 | 30| 61| 91| 122|153 | 183 | 214
May . . . 245 | 276 | 304 (335 | 365 | 31| 61 92| 123 | 153 | 184
June. ., . 214 | 245 | 273 | 304 (334 [ 365 | 30| 61| 92| 122 | 1563
July . . . .|184| 215|243 | 274 | 304 335 (365 | 31| 62| 92| 123
August . . .| 153|184 (212 | 243 | 273 | 304 | 334 | 365 | 31 | 61| 92
September 122 | 153 | 181 | 212 [ 242 | 273 ( 303 | 334 (365 | 30| 61
October 92123 | 151 | 182 | 212 | 243 | 273 | 304 | 335 | 365 | 31
November .| 61| 92| 120 | 151 | 181 | 212 | 242 | 273 | 304 | 334 | 365
December . .| 31| 62| 90| 121 | 151 | 182 | 212 | 243 | 274 | 304 | 335

2588|¥

214
183
153
122

o1
61
30
365

The exact number of days from any day of any month to the cor-
responding day of any month within a year is found opposite the first
month and under the second. - For example, from August 7 to Decem-
ber 7 is 122 da.; from November 16 to April 23 is 168 da., since to
April 16 it is 1561 da., and to April 23 it is 7 da. more, or 168 da. in all.

EXERCISE 26

Find from the table the number of days from :

1. May 7 to Aug. 7.

2. Apr. 6 to Sept. 6.

3. Jan. 5 to Aug. 20.
4. Feb. 7 to Sept. 15.
5. July 4 to Dec. 25.
6. Apr. 15 to Oct. 20.
7. May 20 to Sept. 1.
8. Aug. 15 to Oct. 2.

9.
10.
11.
12.
13.
14.
15.
16.

Nov. 16 to July 17.
Sept. 20 to Mar. 25.
Oct. 21 to Feb. 20.
Nov. 25 to Apr. 15.
Aug. 27 to Feb. 5.
Aug. 19 to Jan. 7.
Oct. 7 to Apr. 16.
May 13 to Jan. 3.
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47. Use of the Table of Time. In computing interest, the
table of time (§ 46) is commonly used. We then allow 30
da. to the month and 360 da. to the year.

For example, required the interest on $420 from July 7
to Nov. 4 at 6.

The difference of time (§ 46) is 123 da. — 3 da., or 120 da.

Interest at 6% for 60 da. (§ 44) = $4.20.

Interest at 6% for 120 da. = 2 x $4.20 = $8.40.
EXERCISE 27

Using the table on p. 44, find the interest at 6% on the
 Jollowing sums from the first date to the second :

1. $250, Apr. 6, Nov. 6. 8. $475, Feb. 4, May 5.
2. $320, May 4, Nov. 10. 9. $240, Mar. 6, Nov. 1.
3. $220, Jan. 5, Sept. 2. 10. $560, Apr. 15, Jan. 10.
4. $625, June 20, Dec. 17. 11. $355, May 1, July 5.

[

. $250, Aug. 16, Feb. 18.  12. $750, Aug. 5, Oct. 1.
6. $375, Sept. 25, Mar. 24. 13. $800, Sept. 5, Jan. 2.
7. $525, Oct. 17, Apr. 4. 14. $725, May 7, Oct. 3.

Also on the following at 5% :

15. $125, Sept. 5, Feb. 10. 20. $430, Oct. 7, Jan. 16.
16. $326, Oct. 10, Apr. 3. 21. $585, Nov. 24, Mar. 7.
17. $450, July 7, Jan. 20. 22. $695, Jan. 16, Aug. 10.
18. $540, Aug. 15, Nov. 27. 23. $843, Apr. 22, Oct. 7.

19. $315, July 24, Apr. 3. 24. $925, Mar. 9, June 15.

Also on the following at 4% :

25. $250, Jan. 1, Sept. 15.  27. $840, May 7, Aug. 13.
26. $375, Mar. 4, Nov. 18.  28. $765, Apr. 12, Oct. 4.
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48. Interest Tables. The most common interest tables
are based on 360 days to the year, although the government
and some banks use tables based on 365 days as being more
fair, although yielding less interest. The following shows
part of a page of an interest table:

3 MONTHS, 6%

Total Days over
Days 1000 | 2000 | 3000 | 4000 | 5000 | 6000 | 7000 | 8000 | 9000 | z'af o eho

15.00 | 30.00 | 45.00 | 60.00 | 75.00 | 90.00 | 105.00 | 120.00 | 135.00
15.17 | 30.33 | 45.50 | 60.67 | 75.83 | 91.00 | 106.17 | 121.33 | 136.50
15.33 | 30.67 | 46.00 | 61.33 | 76.67 | 92.00 | 107.33 | 122.67 | 138.00
15.50 | 31.00 | 46.50 | 62.00 | 77.50 | 93.00 | 108.50 | 124.00 | 139.50
15.67 | 31.33 | 47.00 | 62.67 | 78.33 | 94.00 | 100.67 | 126.33 | 141.00
15.83 | 31.67 | 47.50 | 63.33 | 79.17 | 95.00 | 110.83 | 126.67 | 142.50
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For example, find from the table the interest on $2750
for 94 da. at 6.

Interest on $2000 = $31.33
Interest on 700 = 10.97
Interest on 50 = .78
Interest on $2750 = $43.08

EXERCISE 28
Using the above table, find the interest at 6% :
1. $2670, 91 da. 4. $2575,92 da. 7. $5075, 91 da.

2. $3170,93da. 5. $3250, 95 da. 8. $3775, 93 da.
3. $4250,90 da. 6. $4050,92 da. 9. $15,750, 90 da.

Using the tables of § 46, § 48, find. the interest at 6% :
10. $2300, from Mar. 7 to June 7.
11. $3550, from Nov. 6 to Feb. 9.
12. $4250, from Dec. 15 to Mar. 18.



EXACT INTEREST 47

49. Exact Interest. When interest is computed for exact
days, and at 365 days to the year, it is called exact interest.

For example, required the exact interest on $1241 from
Dec. 21 to Feb. 9 at 5.

The time, found by the table (§ 46), is 50 da. Then $% x 5% of
$1241 is required. Canceling,

17
PO x B x SIZAL _ o5 o).
883 x 109
V£ 2
The common interest is a little greater than the exact interest.

EXERCISE 29
Find the exact interest on the following :

$250 for 75 da. at 69.

. $275 for 85 da. at 5.

. $325 from Apr. 2 to July 1 at 59.
$350 from May 7 to Sept. 9 at 57%,.

. $425 from Jan. G to Aug. 4 at 69,.
$460 from Feb. 9 to July 9 at 6.

. $500 from May 15 to Dec. 16 at 6.

. $219 from Aug. 14 to Jan. 11 at 5.

. $292 from Sept. 27 to Jan. 25 at 59.
$438 from July 15 to June 15 at 59,.

. $730 from Aug. 17 to Apr. 14 at 4.

. $1460 from May 23 to Mar. 19 at 4.

. $1533 from Feb. 1 to Dec. 28 at 53%.

. $7300 from Mar. 3 to Oct. 4 at 5}%.

. $3650 from May 23 to Jan. 23 at 4}9.
. $1825 from Nov. 19 to June 17 at 4}%,.
. $5475 from Dec. 21 to June 19 at 3}3%.
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48 PERCENTAGE

50. Periodic Interest. Simple interest on the principal
and on each installment of interest from the time each inter-
est is due until settlement is called periodic interest.

Periodic interest in which the installments are due annu-
ally is called annual interest.

For example, find the interest on $400 for 4 yr. 7 mo.
20 da. at 5%, payable annually.

Simple interest on $400 for 4 yr. 7 mo. 20 da. at 5% = $92.78.

Interest due the 1st year, $20, draws interest 8 yr. 7 mo. 20 da.

Interest due the 2d year, $20, draws interest 2 yr. 7 mo. 20 da.

Interest due the 3d year, $20, draws interest 1 yr. 7 mo. 20 da.

Interest due the 4th year, $20, draws interest 7 mo. 20 da.

Interest upon the interest = interest on $20 for 8 yr. 6 mo. 20 da.

Interest on $20 for 8 yr. 6 mo. 20 da. at 5% = $8.56.

The total interest = $92.78 + $8.56 = $101.34.

The law does not generally allow periodic interest, but in some
parts of the country it is common to give notes not only for the prin-
cipal but for each interest installment, all bearing interest.

EXERCISE 30
Find the interest upon the following, payable annually :

1. $500, 4 yr., 69, 5. $850, 2} yr., 69%.
2. $250, 3 yr., 6%. 6. $725, 3} yr., 5%.
3. $475, 5 yr., 59, 7. $650, 21 yr., 59%.
4. $750, 6 yr., 59%. 8. $9