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A KEY

TO ALL THE
QUESTIONS AND EXAMPLES
CONTAINED IN THE

QuEesTION PAPERS INCLUDED IN THE PRrEVIOUs VOLUMES

The various Keys composing this volume have been given
the same section numbers as the Question Papers to which
they refer; and the answers and solutions have been num-
bered to correspond with the questions contained in the
Question Papers. In many instances the answer to a ques-
tion would involve a repetition of statements given in
the Instruction Papers; hence, in all such cases, the student
has been referred to an article in the Instruction Paper,
the reading of which will enable him to answer the question
himself. f
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ARITHMETIC.

(PART 1)

(1) See Art. 1.

(2) See Art. 3.

(3) See Arts. &5 and 6.
(4) See Arts. 10 and 11.

(5) 980 = Nine hundred eighty.

605 = Six hundred five.

28,284 = Twenty-eight thousand,two hundred eighty-four,

9,006,042 = Nine million, six thousand and forty-two.

850,317,002 = Eight hundred fifty million, three hundred
seventeen thousand and two.

700,004 = Seven hundred thousand and four.

(8) Seven thousand six hundred = 7,600.

Eighty-one thousand four hundred two = 81,402.

Five million, four thousand and seven = 5,004,007.

One hundred and eight million, ten thousand and one =
108,010,001. :

Eighteen million and six = 18,000,006.

Thirty thousand and ten = 30,010.

(Z) In adding whole numbers, place the numbers to be
added directly under each other so that 3290
the extreme right-hand figures will stand 504
in the same column, regardless of the ggs400
position of those at the left. Add the first 45y
column of figures at the extreme right, 81
which equals 19 units, or 1 ten and 9 v
units. We place 9 units under the units
column, and reserve 1 ten for the column

N
Por notice of the copyright, sce pageb(n{mediately following tho title page.

871359 Ans



2 ARITHMETIC. §1

of tens. 148474 9=25 tens, or 2 hundreds and 5
tens. .Place 5 tens under the tens column, and reserve
2 hundreds for the hundreds column. 24-4+45+4+2=13
hundreds, or 1 thousand and 3 hundreds. Place 3 hundreds
under the hundreds column, and reserve the 1 thousand
for the thousands column. 142+ 54 3 =11 thousands,
or 1 ten-thousand and 1 thousand. Place the 1 thousand in
the column of thousands, and reserve the 1 ten-thousand
for the column of ten-thousands. 1-4 6 =7 ten-thousands.
Place this seven ten-thousands in the ten-thousands column.
There is but one figure 8 in the hundreds of thousands place
in the numbers to be added, so it is placed in the hundreds
of thousands column of the sum. .

A simpler (though less scientific) explanation of the same
problem is the following: "4+ 1+4+ 443444 0=19; write
the nine and reserve the 1. 1484740404 9=25;
write the 5 and reserve the 2. 24+044+45+42=13;
write the 3 and reserve thel. 1424 54 3 =11; writc
the 1 and reserve 1. 146 =7; write the 7. Bring down
the 8 to its place in the sum.

(8) : 709
8304725

391

100302

300

909

8407336 Ans.

(9) (@) In subtracting whole numbers, place the sub-
trahend or smaller number under the minuend or larger
number, so that the right-hand figures stand directly under
each other. Begin af the right to subtract. We can not
subtract 8 units from 2 units, so we take 1 ten from the
6 tens and add it to the 2 units. As 1 fen = 10 units, we
have 10 units 4 2 units = 12 units. Then, 8 units from
12 units leaves .4 .units. We took 1 ten from 6 tens, so



g1 ARITHMETIC. 3

only 5 tens remain. 3 tens from 5 tens 50962
leaves 2 tens. In the hundreds column we 3338
have 3 hundreds from 9 hundreds leaves ———
6 hundreds. We can not subtract 3 thou- 47624 Ans.
sands from 0 thousands, so we take 1 ten-thousand from
5 ten-thousands and add it to the 0 thousands. 1 fen-
thousand = 10 thousands, and 10 thousands 4 0 thousands
=10 thousands. Subtracting, we have 3 thousands from
10 thousands leaves 7 thousands. We took 1 ten-thousand
from 5 ten-thousands and have 4 ten-thousands remaining.
Since there are no ten-thousands in the subtrahend, the
4 in the ten-thousands column in the minuend is brought
down into the same column in the remainder, because 0 from
4 leaves 4.

(6) 15339
. 10001
5338 Ans.
(10) (a) 70968 (6) 100000
32975 98735
37993 Ans. 1265 Ans.

(11) We have given the minuend or greater number
(1,004) and the difference or remainder (49). Placing these

1004
in the usual form of subtraction we have —— in which
49
the dash (—) represents the number sought. This number
is evidently /ess than 1,004 by the difference 49, hence,
1,004 — 49 = 955, the smaller number. For the sum of the
1004 larger

two numbers we then have 955 smaller

1959 sum. Ans.

Or, this problem may be solved as follows: If the greater
of two numbers is 1,004, and the difference between them is
49, then it is evident that the smaller number must be
equal to the difference between the greater number (1,004)



4 ARITHMETIC. 81

and the difference (49); or, 1,004 — 49 = 955, the smaller
number. Since the greater number equals 1,004 and the
smaller number equals 955, their sum equals 1,004 4 955
= 1,959 sum. Ans.

(12) The numbers connected by the plus (4 ) sign must
first be added. Performing these operations we have

5062 3857
3471 2039
9023 5913 sum.

23456 sum.
Subtracting the smaller number (5,913) from the greater
(33.456) we have
23436
a013

17343 difference. Ans.

(13) #4475 =amount willed to his son.

24380 = amount willed to his daughter.
&7 10353 = amount willed to his two children.

§125000 = amount willed to his wife and two
children.
1035 = amount willed to his two children.

33045 = amount willed to his wife.  Ans.

(14) In the multiplication of whole numbers, place the
multiplier under the multiplicand, and multiply each term
of the multiplicand by cach term of 1he multiplier, writing
the right-hand figure of cach product obtained under the
term of the multiplier which produces it

) T\ units = 49 units, or 4 tensand 9
units.  We write the ¢ unitsand reserve

the 4 tens. T times R tens = 356 tens;
RYE \4 T g{ Ans 30 tens — 4 tens reserved = GO tens or
¢ hundreds and O tens. Write the 0
tens and reserve the 6 hundreds. T\ 3 hundreds = 21 hun-
dreds: 21 ¢+ ¢ hamdreds reserved = 27 hundreds, or 2 thou-
sands and T hundreds. Write the § hundreds and reserve

« ~——




§1 ARITHMETIC. 5

the 2 thousands. 7 X 6 thousands = 42 thousands; 42
+ 2 thousands reserved = 44 thousands or 4 ten-thousands
and 1 thousands. Write the 4 thousands and reserve the
4 ten-thousands. 7 X 2 ten-thousands = 14 ten-thousands;
14 + 4 ten-thousands reserved = 18 ten-thousands, or
1 hundred-thousand and 8 ten-thousands. Write the 8 ten-
thousands and reserve the 1 hundred-thousand. 7 X 5 hun-
dred-thousands = 35 hundred-thousands; 35 41 hundred-
thousand reserved = 36 hundred-thousands. Since there
are no more figures in the multiplicand to be multiplied,
we write the 36 hundred-thousands in the product. This
completes the multiplication.

A simpler (though less scientific) explanation of the same
problem is the following:

7 times 7 = 49; write the 9 and reserve the 4 7 times
8 = 56; 56 4 4 reserved = 60; write the 0 and reserve the 6.
7 times 3 =21; 21 + 6 reserved = 27; write the 7 and re-
serve the 2. 7 X 6 =42; 42 4 2 reserved = 44; write the
4 and reserve 4. 7 X 2= 14; 14 4 4 reserved = 18; write
the 8 and reserve the 1. 7 X 5 = 35; 35+ 1 reserved = 36;
write the 36.

In this case the multiplier is 17
units, or 1 ten and 7 units, so that (6) 700298

the product is obtained by adding 17

two partial products, namely, 7 X 4902086
700,298 and 10 X 700,298. The 700298

actual operation is performed as 11905066  Ans.
follows:

7 times 8 = 56; write the 6 and reserve the 5. 7 times 9 =
63; 63 4 5 reserved = 63; write the 8 and reserve the 6.
7 times 2 = 14; 14 4 6 reserved = 20; write the 0 and re-
serve the 2. 7times 0 = 0; 0+ 2reserved = 2; write the 2
7 times 0 = 0; 0 4 0 reserved = 0; write the 0. 7 times 7 =
49; 49 4 O reserved = 49; write the 49.

To multiply by the 1 ten we say 1 times 700298 = 700298,
and write 700298 under the first partial product, as shown,
with the right-hand figure 8 under the multiplier 1. Add the
two partial products; their sum equals the entire product.
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(©) 217 Multiply any two of the numbers together
103 and multiply their product by the third
651 number.

134106
1497517 Ans,

(15) If your watch ticks every second, then to find how
many times it ticks in one week it is necessary to find the
number of seconds in 1 week.

60 seconds = 1 minute.
6 0 minutes = 1 hour.
3600 seconds = 1 hour.
2 4 hours = 1 day.
14400
7200
86400 seconds = 1 day.
7 days = 1 weck.
604800 seconds in 1 week or the number of times that

Ans. your watch ticks in 1 week.
(18) If a monthly publication contains 24 pages, a yearly
24 volume will contain 12X 24 or 288 pages, since
12 there are 12 months in one year; and eight
288 yearly volumes will contain 8X 288, or 2,304
8 pages.
2304 Ans.

(17) If an engine and boiler are worth $3,246, and the
building is worth 3 times as much, plus $1,200, then the
building is worth

$3246

3

9738

plus 1200
£109338 = value of building.




§1 ARITHMETIC. ?

If the tools are worth twice as much as the building, plus
81,875, then the tools are worth
$10938
2

21876
plus 1875

$23751 = value of tools.
Value of building = $10938
Value of tools = 23751

$34G689 = value of the building
and tools. (@) Ans.

Value of engine and
boiler = $ 3246
Value of building
and tools = 34689

$37935 = value of ;he whole
plant. (4) Ans.

(18) (a) (72 X 48X 28 X 5) + (96 % 15 X 7 X G).
Placing the numerator over the denominator the problem
becomes
”X48XWX5_,
96 X 15X T X6

The 5 in the dividend and 15 in the divisor are both divis-
tble by 5, since 5 divided by 5 equals 1, and 15 divided by
5 equals 3. Cross off the 5 and write the 1 over it; also cross
off the 15 and write the 3 under it. Thus,

1
T2X48x 28X 3
96 x 135 XTx6

The 5 and 15 are 7ot to be considered any longer, and, in
fact, may be erased entirely and the 1 and 3 placed in their
stead, and treated as if the 5 and 15 never existed. Thus,

72X 48X 28X 1 _
B X3IXTX6




8 ARITHMETIC. §1

72 in the dividend and 96 in the divisor are divisible by 12,
since 72 divided by 12 equals 6, and 96 divided by 12 equals
8. Cross off the 72 and write the G over it; also, cross off
the 96 and write the 8 under it. Thus,

' 6
T2 X 48X 28x1 _

%¢x3x7x6 -

The 72 and 96 are not to be considered any longer, and,
in fact, may be crascd entirely and the 6 and 8 placed in
their stead, and treated as if the 72 and 96 necver existed.
Thus,

6X 48 X WX 1 _

EX3XTX6
Again, 28 in the dividend and 7 in the divisor are divisible
by 7, since 28 divided by 7 equals 4, and 7 divided by 7
equals 1. Cross off the 28 and write the 4 over it; also, cross

off the 7 and write the 1 #nder it. Thus,
4
6 X 48 x B x1__
8 X 3 X i X6

The 28 and 7 are not to be considered any longer, and, in
fact, may be erased entirely and the 4 and 1 placed in their
stead, and treated as if the 28 and 7 nceoer existed. Thus,

6X 48X 4X1 _
BX3X1IX6
Again, 48 in the dividend and 6 in the divisor are divisible
by 6, since 48 divided by 6 equals 8, and 6 divided by 6 equals
1. Cross off the 48 and write the 8 vwer it; also, cross off
the 6 and write the 1 under it.  Thus,

8
6x B x4x1_

8X3x1x$
1

The 48 and 6 are nof to be considered any longer, and, in
fact, may be erascd entirely and the 8 and 1 placed in their
stead, and treated as if the 48 and 6 never existed. Thus,
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6X8x4x%X1__
8X3x1x1 .
Again, 6 in the dividend and 3 in the divisor are divisible
by 3, since 6 divided by 3 equals 2, and 3 divided by 3 equals
1. Cross off the 6 and write the 2 over it; also, cross off the
3 and write the 1 wnder it. Thus,

2
Bx8x4x1__
8x§x1x1_

The 6 and 3 are nof to be considered any longer, and, in
fact, may be ¢rased entirely and the 2 and 1 placed in their
stead, and treated as if the 6 and 3 never existed. Thus,

2X8X4X1__
8X1X1x1
Canceling the 8 in the dividend and the 8 in the divisor,
the result is

1
2xPx4x1 2x1x4x1
BXx1x1x1 1x1x1xT
1

Since there are no two remaining numbers (one in the
dividend and one in the divisor) divisible by any number ex-
cept 1, without a remainder, it is ¢mpossible to cancel further.

Multiply all the wuncanceled numbers in the dividend
together, and divide their product by the product of all
the uncanceled numbers in the divisor. The resu/t will be the
quotient. The product of all the wuncanccled numbcrs in
the dividendequals 2 X 1 X 4 X 1 = 8; the product of all the
uncanceled numbers in the divisor equals1 X 1 X 1 X 1=1.

2X1IX4X1_ 8 _
Henoe, D(_lm = T =38. Ans.
2
fr 5 43 x 22 x5
XABX2BXp 8
Or, }gﬁxl;’ixixﬁ—l-& Ans.
3 1 1
1 1
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(8) (80 X 60 X 50 X 16 X 14) =+ (70 X 50 X 24 X 20).
Placing the numerator over the denominator, the problem

becomes
80x60x50x16><14_?
70 X 50 X 24 X 20

The 50 in the dividend and 70 in the divisor are both divis-
tble by 10, since 50 divided by 10 equals 5, and 70 divided
by 10 equals 7. Cross off the 50 and write the 5 over it;
also, cross off the 70 and write the 7 under it. Thus,

5
80 X 60 X ff X 16 X 14 _
T X50x24x20
T

The 50 and 70 are not to be considered any longer, and,
in fact, may be erased entirely and the 5 and 7 placed in
their stead, and treated as if the 50 and 70 never existed.

Thus
' 80 X 60 X 5 X 16 X 14 _
TX50X 24X 2

Also, 80 in the dividend and 20 in the divisor are divisible
by 20, since 80 divided by 20 equals 4, and 20 divided by 20
equals 1. Cross off the 80 and write the 4 over it; also,
cross off the 20 and write the 1 under it. Thus,

4 .
RO X 60 X Hx 16 x 14
TX50x 24X 20
1

The 80 and 20 are nof to be considered any longer, and,
in fact, may be erased entirely and the 4 and 1 placed in
their stead, and treated as if the 80 and 20 never existed.

Thus,
4X60X5X16xX14
TTXOXUXT
Again, 16 in the dividend and 24 in the divisor are divisible
by 8, since 16 divided by 8 equals 2, and 24 divided by 8
equals 3. Cross off the 16 and write the 2 over it; also cross
off the 24 and write the 3 under it.  Thus,

h
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2
4X60%xX5x16x14
7><50><2§1x1 -

The 16 and 24 are not to be considered any longer, and,
in fact, may be erased entirely and the 2 and 3 placed in
their stead, and treated as if the 16 and 24 never existed.
Thus,

4X60X5X2X14_
TX50X3x1

Again, 60 in the dividend and 50 in the divisor are divis-
ible by 10, since 60 divided by 10 equals 6, and 50 divided by
10 equals 5. Cross off the 60 and write the 6 over it; also,
cross off the 50 and write the 5 under it. Thus,

6
4XPPIX5X2x14
7x?x3x1 -

The 60 and 50 are not to be considered any longer, and, in
fact, may be erased entirely and the 6 and 5 placed in their
stead, and treated as if the 60 and 50 never existed. Thus,

4X6X5X2X14_
TX5X3x1

The 14 in the dividend and 7 in the divisor are divisible by
7, since 14 divided by 7 equals 2, and 7 divided by 7 equals 1.
Cross off the 14 and write the 2 over it; also, cross off the 7
and write the 1 under it. Thus,

2
4x6x5x2xm=

gx5x3x1

The 14 and 7 are not to be considered any longer, and, in
fact, may be erased entirely and the 2 and 1 placed in their
stead, and treated as if the 14 and 7 never existed. Thus,

4XB6X5X2IX2 _
1X5Xx3x1

N
F. VIII.—2
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The 5 in the dividend and 5 in the divisor are divis-
ible by 5, since 5 divided by 5 equals 1. Cross off the 5
of the -dividend and write the 1 ower it; also, cross off the 5
of the divisor and write the 1 under it. Thus,

1
4X6XpX2X2
1x€x3x1 -

The 5 in the dividend and 5 in the divisor are not to be
considered any longer, and, in fact, may be erased entirely
and 1 and 1 placed in theirstead, and treated as if the 5 and
5 never existed. Thus,

4X6X1IX2X2__
IX1Xx3x1 —

The 6 in the dividend and 3 in the divisor are divisible by
3, since 6 divided by 3 equals 2, and 3 divided by 3 equals 1.
Cross off the 6 and place 2 over it; also, cross off the 3 and
place 1 under it. Thus,

2
4XgX1IxX2X2
lxlxgxl

The 6 and 3 are not to be considered any longer, and, in
fact, may be erased entirely and 2 and 1 placed in their
stead, and treated as if the 6 and 3 never existed. Thus,

4X2X1x2x2_ 32

IxIxIxi — 1% Ans

2 1
4 ¢ p 2 2
BOXBOX AP X 16X 14 _ 4Xx2XIX2X2_32_ o
TOX W x2dxy — 1Ix1x1lxl _1';*

poos 1 ane
1 1 1

(19) 28 acres of land at 133 an acre would cost

28 X $133 = $3,724.
’ 2

Hence,

4

™
S o
S S

%
w
-2
™

4
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If a mechanic earns $1,500 a year and his expenses are
$968 per year, then he would save $1500—#$968, or $532
per year. 968

$532

If he saves $532 in 1 year, to save $3,724 it would take as
many years as $532 is contained times in $3,724, or 7 years.

532)3724 (7 years, Ans.
3724

(20) If the freight train ran 365 miles in one week, and

3 times as far lacking 246 miles the next week, then it ran

(3 X 365 miles) — 246 miles, or 849 miles the second week.
Thus, 365
3

1095
246

difference 849 miles. Ans.

(21) The distance from Philadelphia to Pittsburg is 354
miles. Since there are 5,280 feet in one mile, in 354 miles
there are 354 X 5,280 feet, or 1,869,120 feet. If the driving
wheel of the locomotive is 16 feet in circumference, then in
going from Philadelphia to Pittsburg, a distance of 1,869,-
120 feet, it will make 1,869,120 <+ 16, or 116,820 revolutions.

16)1869120(116820rev, Ans.
16

—

26
16

109
96
131
128

32
32
0
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(22) () 576)589824 (1024 Ans.
576
1382
1152

2304
2304

%) 43911)369730620(8420 Ans
351288

184426
175644

87822
87822

0

() 505)2527525 (5005 Ans.
2525

2525
2525

(4) 1234)4961794302(4020903 Ans.
4936 .

2579
2468

11143
11106

3702
3702

(23) The harness evidently cost the difference between
8444 and the amount which he paid for the horse and wagon.

Since $264 + $153 = 8417, the amount paid for the horse
and wagon, $444 — 8417 = 827, the cost of the harness.

8264 $444
153 417

$417 $27 Ans.
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(24) (a) 1024
576

6144
7168
5120

589824 Ans.

(%) 5005
505

25025
250250

2527525 Ans.

© 43911
8420

878220
175644
351288

369730620 Ans.

15

(25) Since there are 12 months in a year, the number of

days the man works is 25 X 12 = 300 days.

As he works 10

hours each day, the number of hours that he works in one
year is 300 X 10 = 3,000 hours. Hence, he receives for his
work 3,000 X 30 = 90,000 cents, or 90,000 <+~ 100 = $900. Ans.

(26) See Art. 71.
(27) See Art. 77.
(28) See Art. 73.
(29) See Art. 73.
(30) See Art. 75.

(31) 13 is an improper fraction, since its numerator 13

8
is greater than its denominator 8.

(32) 41;143

4
2’ 10’ 8575
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(33) To reduce a fraction to its lowest terms means to
change its form without changing its value. In order to do
this, we must divide both numerator and denominator by
the same number until we can no longer find any num-
ber (except 1) which will divide both of these terms without
a remainder.

. 4 . ' ..
To reduce the fraction 3 to its lowest terms we divide

both numerator and denominator by 4, and obtain as a
.1 44 1 .. 4 4

result the fraction 3 Thus, o432 similarly, T

1 8+4_2+2_1 32+8 _4+4_1

£ 32+4 82 4’64+8_8—:-4—2' )

(34) When the denominator of any number is not

. 6 .
expressed, it is understood to be 1, so that 1is the same as

61, 0or 6. To reduce g to an improper fraction whose

denominator is 4, we must multiply both numerator and
denominator by some number which will make the denomi-
nator of 6 equal to 4. Since this denominator is 1, by mul-
6Xx4 24
1x4 4
which has the same value as 6, but has a different form. Ans.

tiplying both terms of (li by 4 we shall have

(35) In order to reduce a mixed number toan improper
fraction, we must multiply the whole number by the denom-
inator of the fraction and add the numerator of the fraction
to that product. This result is the numcerator of the improper
JSraction, of which the denominator is the denominator of the
Sractional part of the mixed number.

7% means the same as 7 + Z In 1 there are g—, hence in

7 there are 7 X % = %6: 3 plus the ? of the mixed number
5 3 . .
= §6 g = %;, which is the requlrcd improper fraction.
.. ) 5 ) :
130 = U3X16) +5_ 213, 10_ (10x 4)+3 _ 43

16 16 16 4 4
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(36) The value of a fraction is obtained by dividing the
numerator by the denominator.
To obtain the value of the fraction ]—23—' we divide the num-

erator 13 by the denominator 2. 2 is contained in 13 six
times, with 1 remaining. This 1 remaining is written over

the denominator 2, thereby making the fraction %, which is

annexed to the whole number 6, and we obtain 6% as the
mixed number. The reason for performing this operation is
the following: In 1 there are % (two halves), and in 1—? (thir-
teen halves) there are as many units (1) as 2 is contained

times in 13, which is 6, and %(one-half) unit remaining.

== 6%—, the required mixed number. Ans.

2
17 1 69 5 16 67
-Z_&Z. Ans. R—.A}E. Ans. §_2. Ans. G
3
1_671' Ans.

(37) In division of fractions, tnver{ the divisor (or, in
other words, turn it upside down) and proceed as in multi-
plication.

175 1X5 5
9 9 .3 _9_ 1 _9%x1 _9 3
(0) +3= T X3 1gx3 18— 1¢ 20
17 .17 .9 17 1 _17rx1 17
(L‘) —2—79——2—TT—'§'X'§ 2)(9_1—8. Ans.
113 . 7 113 16 _ 113X 16 _ 1,808 _ 452

(@) ST 6= 0 X T = 6ix7 = d4s — 112
113 1
28)113 (45 Ans.

112

1
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(e) 15% + 4% =1 Before proceeding with the division,

reduce both of the mixed numbers to improper fractions.

Thus, 15 (15x44)+3 60;}—‘3 63 d48_(4x§)+3

32: 3= %§ The problem is now %:? + %5 =? As before,
63 35_63 8 63X8

invert the divisor and multiply; T8 7% X 3% 3B =Ix35
504 252 126 _ 18

140°70 "3 5

LN
5)18(3 3 Ans.
15
3
38) i+ o+p=EETI_S_1 Ans

When the dmommators of the fractions to be added are
altke, we know that the units are divided into the sawze
number of parts (in this case eighths); we, therefore, add the
numerators of the fractions to find the number of parts

(eighths) taken or considered, thereby obtaining g or1las

the sum.

(39) When the denominators are not altke we know that
the units are divided into wunequal parts, so before adding
them we must find a common denominator for the denom-
inators of all the fractions. Reduce the fractions to fractions
having this common denominator, add the numerators and
write the sum over the common denominator.

In this case, the least common denominator, or the least
number that will contain all the denominators, is 16; hence,
we must reduce all these fractions to sixteenths and then add
their numerators.

.1 .
420 -
i + 8 + 6= To reduce the fraction 1 to a fraction

having 16 for a denominator, we must multiply both terms
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of the fraction by some number which will make the denom-
1x4_ 4

inator 16. This number evidently is 4, hence, Ix4= 16

Similarly, both terms of the fraction 3 must be multiplied

8
by 2 to make the denominator 16, and we have 3 x2 :E.
! 8§ X2 16
The fractions now have a common denominator 16; hence,

we find their sum by adding the numerators and placing their

. 4 6 5
sum over the common denominator, thus: i?i+ i?;'*' =

446+5_15
=1 Anms.

(40) When mixed numbers and whole numbersare to be
added, add the fractional parts of the mixed numbers sep-
arately, and if the resulting fraction is an improper fraction,
reduce it to a whole or mixed number. Next, add all the
whole numbers, including the one obtained from the addition
of the fractional parts, and annex to their sum the fraction
of the mixed number obtained from reducing the improper
fraction.

42 + 3I%+ 9{(—5 =? Reducing g to a fraction having

a denominator of 16, we have —g X : = -}—? Adding the two
)
fractional parts of the mixed numbers we have %g + 11‘ =
J]

10+7_17_,1
16 ~ 16~ 16

The problem now becomes 42 + 314 9+ 11—16 =?

42 Adding all the whole numbers and the
3; number obtained from adding the fractional
14 parts of the mixed numbers, we obtain 83%3

834 Ans. as their sum.
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3_3x4_1
47 4x 4716

5 5%x2 10

_ _ 10 12 _124+104+3_25
8 8Xx 2 16 1o+ + 16 ~ 16

The problem now becomes 29 - 50 4 41 4 69 4 li'—é =?

(41) 297'°;+ 50-5+ 4+ 693, =2

1_

29 square inches.
50 square inches.
41 square inches.
69 square inches.

1% square inches.

9011‘ square inches. Ans.

42) (@) =75 2=1x D=TXI0_112_g 1 apg
. 3
16
The line between 7 and %} means that 7 is to be divided
3
15 3
32 15 | 5 15 8 ,15 8
@) F=m+ 3= n X5 %<5 4' Ans
8 4
443 7
246 8 7 7
(() 5 = 3— m = ‘IG' (See Art. 1310) Ans.

(43) '—; = value of the fraction, and 28 = the numerator.

We find that 4 multiplied by 7 = 28, so multiplying 8, the
denominator of the fraction, by 4, we have 32 for the required

denominator, and §—§ = é Hence, 32 is the required de-
nominator. Ans.
(44) (a) %— 17—6=? When the denominators of frac-

tions are not alike it is evident that the units are divided
into uncqual parts, therefore, before subtracting, reduce the
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Jfractions to fractions having a common denominator. Then,
subtract the numerators, and place the remaindcr over the
common denominator.

TX2_14 M4 T _14-7_ 1
8x2 16 16 16 16 16

%) 13—7%:? This problem may be solved in two

Ans.

ways:

First: 13 = 1z}g, since % =1, and 121—6 =12 4 16 _
1241=13.
124¢ We can now subtract the whole numbers sepa-
74 rately, and the fractions separately, and obtain 12 — 7
5/ =sand0_ Y _10-7_9 9 — 52 Ans.

%1 16 T %
Second : By reducing both numbers to improper fractions

laving a denominator of 16.

13 _13x16_208 7 (7TxX16)4+7_ 11247 _

B=7T57 16~ 16" '16- 16 =~ T 16
119
16 °
. 208 119 208 — 119 89
Subtracting, we have S T T T T and
89 the same result that was obtained by the
6
=1 ’)89(512’ first method.
—9. (o) 3122 - 2292 =? We first reduce
— 16 32 :
16 the fractions of the two mixed numbers to

fractions having a common denominator. Doing this we
9 9 X2 _18
16-16x2 32
numbers and fractions separately, and have 312 — 229 = 83
18 5 _18—5_ 13

have We can now subtract the whole

ad o —5="% —n
31244
2295 13
““I3% 83-{—32 332. Ans.

834}
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(48) The man evidently traveled 8.) 3 + 48 13 + 125 17
miles.
Adding the fractions separately in this case,
_ _ 17542524204 _ 631 _ 211
DY TH RT3 ™ 420 =00 'R0
Adding the whole numbers and the mixed number 85
representing the sum of the fractions, the sum is 78

211 125
g~
28,420 miles. Ans. 1344
To find the least common denominator, we hgve 289344
5)12, 5, 35
7)12, 1, 7
12, 1, 1, or 5X7x12 = 420.
4 4 32
(48) 5735 tons. 5=
5 5 25
216 g tons. 8 =10
difference 357 7 tons. Ans T difference.
40 : ) 40

(47) Reducing 9% to an improper fraction, it becomes

33 _3 111
YT X8 T W
(48) Referring to Arts. 114 and 1186,

37 TIPS 1 ¢ 15
T Multiplying vy b =3 3 dollars. Ans.

2 .3 .7 (4
50'{'4 fll of 11 multiplied by—of—of45—-
3
13
IXAIXTXIIXTIXTX5XAB _ Tx19XTxHx3 _ 13,965
§5x4x11x;i9><1><8x6x1 - 4x4%x8 - 128 T
$
13
109m Ans.
3 6 :
3 iq 3. 16_ 12,8 _
(49) 4of16—;—4-><T_12 1..-.—3 T 1 =18. Ans.
(50) =211 % X1 g = ?x 185' reducing the mixed numbers
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845 15 _ 12,675
4 8 32
paid for the lead. The number of pounds sold is evidently

to improper fractions. cents = amount

2,535
12,675 1 12,613 2 2535 7
+2- = X =" =158 ds. Th
3 22 37 xﬁ 16 5816 pounds e
16
o 1 7 845 2,535 3,380
amount remaining is 211 g 158E =316 16
2,535 _ 845 13
16 — 16 —521—6 pounds. Ans.
o
g
2%
g8
- 8
(51) - 0 8= Eight hundredths.
‘ -'
3%
£54
822
«1 8 1 =0mne hundred thirty-one thousandths.
E
2%
il
R
E23%
. 00 0 1 =One ten-thousandth.
2
g
3
]
EEET
.TE83%%
45358
SB89ES
£E2252%
. 00002 7= Twenty-seven millionths.
2
.49
]
H
. @ ]
25d%
8225
< 010 8=0n¢ kundred eight ten-thousandths,
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FEE |

£54

ag § s

£33 4

$25%
93.0 1 0 1 = Ninety-three, and one Aundred one ten-thousandths.

In reading decimals, read the number just as you would if
there were no ciphers before it. Then count from the decimal
point towards the right, beginning with tenths, to as many
places as there are figures, and the name of the last figure
must be annexed to the previous reading of the figures to
give the decimal reading. Thus, in the first example above,
the simple reading of the figure is ¢7g/¢, and the name of its
position in the decimal scale is hundredths, so that the
decimal reading is ¢ig/ht hundredths. Similarly, the fig-
ures in the fourth example are ordinarily read ¢wenty-scven ;
the name of the position of the figure 7 in the decimal scale
is millionths, giving, therefore, the decimal reading as
twenty-seven millionths.

If there should be a whole number before the decimal
point, read it as you would read any whole number, and
read the decimal as you would if the whole number were
not there; or, read the whole number and then say, ‘“and”
so many hundredths, thousandths, or whatever it may be,
as ‘““ninety-three, and one hundred one ten thousandths.”

(82) See Art. 139.
(53), See Art. 153.
(54) See Art. 180,

(85) A fraction is one or more of the equal parts of a
unit, and is expressed by a numerator and a denominator,
while a decimal traction is a number of zenths, hundredt/s,
thousandths, etc., of a unit, and is expressed by placing a
period (.), called a decimal point, to the left of the figures
of the number, and omitting the denominator.

(856) See Art. 1885.
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(57) To reduce the fraction % to a decimal, we annex

one cipher to the numerator, which makes it 1.0. Dividing
1.0, the numerator, by 2, the denominator, gives a quotient
of .5, the decimal point being placed before the one figure
of the quotient, or .5, since only one cipher was annexed to
the numerator. Ans,

7 5
"8)7.000 32)5.00000(.15625 Ans.
.875 Ans. 32 ’
. 65 65 180
Since .65 = 100 then, 100 160

must equal .65. Or, when 200 125
the denominator is 10, 100, 192 o0 — -120- Ans.
1000, etc., point off as many _

places in the numerator as 80

there are ciphers in the ?_4_
denominator. Doing so, 160
65 © 160

100 = .65. Ans. -

(58) (@) This example, written in the form of a fraction,
means that the numerator (32.5 4+ .29 + 1.5) is to be divided
by the denominator (4.7 4 9). The operation is as follows:

32.54+.29 4+ 1.5

?

4749
32.5
+ .29
+ 15
13.7) 3429000 (2.5029 Ans.

274 Since there are 5§ deci-
4.7 689 mal places in the dividend
-+ 9.0 685 and 1 in the divisor, there
13.7 400 are 5 —1 or 4 places to

274  be pointed off in the quo-

1260  tient. The fifth figure of

1233  the decimal is evidently
27  less than 5.
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() Here again the problem is to divide the numerator,
which is (1.283 X 8 + 5), by the denominator, which is 2.63.
The operation is as follows:

1.283 X845 _,

e =1 8ts=13
1.283
X 13
3849
1283
2.63)16.679000(6.3418 Ans.
1578
899 480
789 263
1100 2170
1052 - 2104
480 66
© 580 £ 27 x 163 —8 _, 162
25 + 39 T
X616
589 930
+ 27 155
616 930
64)95480.000(1491.875
64 Ans.
25 256
+€E 588
64 576
120
64
There are three deci- 560
mal placesin the quotient, 512
since three ciphers were 480
annexed to the dividend. 448
320
320
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40.6 + 7.1 X (3.029 — 1.874)

@) 6.27 4 8.53 — 8.01 =1?
40.6 3.029
4+ 71 — 1.874
477 1.155
X 477
6.2 7 8085
14.80 4620
— 8.01 6.79)55.093500(8.1139. Ans
6.79 5432
773
6 decimal places in 679.
the dividend — 2 deci- —_—
. es 945
mal places in the divi- .
. 679
sor = 4 decimal places "
to be pointed off in 2660
the quotient, 037
6230
6111
119
875 175 7
(59) .875———1‘0(”—‘270——8 ofafoot.
1 foot = 12 inches.
3
7 T 1221 1.
g of 1 foot = 3 X 19 = lO§ inches. Ans.
2
(60) 12 inches =1 foot.
3 g1 1
16ofanmch_.l——12 18 '1-—}_~ofafoot
4

Point off 6 decimal places in the quotient, since we
annexed six ciphers to the dividend, the divisor con-
taining no decimal places; hence, 6 — 0= 6 places to be
pointed off.

F. VII—3
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1

64)1.000000(.015625 Ans.
64
360
320

400
384

160
128

320
320

(81) If 1 cubic inch of water weighs .03617 of a pound,
the weight of 1,500 cubic inches will be .03617 X 1,500 =
54.255 1b.

.03617 Ib.
1500

1808500
3617

5425500 1b. Ans.

(82) 172.6 feet of fencing at .50 a foot would cost

72.6 X .50, or $36.30.
.50

$36.300

If, by selling a carload of coal at a profit of 1.65 per ton,
I make %36.30, then there must be as many tons of coal in
the car as 1.65 is contained times in 36.30, or 22 tons.

1.65) 36.30 ( 22 tons. Ans.
330
330
330

—
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(83) 231)17892.00000(77.45454, 0or 77.4545to0
1617 four decimal places. Ans.
1722
1617
1050
924
1260
1155
1050
924

1260
1155

1050

8718 2 .0952
(84) A X X3 IAIBX19 X 19 X 850

33009 X 12X 4
1,000 - 2
37.13 x .0952 x 19 x 19 x 350 _ 446,618.947600
1,000 - 1,000 -
446.619 to three decimal places. Ans.
37.13 19 361 3534776
0952 19 350 126350
7426 171 18050 176738800
18565 19 1083 10604328
88417 — o 21208656
s 361 126350 T baontn
3584776
446618.947600

(65) See Art. 174. Applying rule in Art. 1785,

64 50.7392 51
(a) 7928 64 T = a Ans.

32 45312 5
() .1416 x 3= "33 3% Ans.
16 7.6664 8 1
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(68) Insubtraction of decimals, (@) 709.6300
place the decimal points directly 8514
under eack other, and proceed as in _
the subtraction of whole numbers, 708.7786 Ans.
placing the decimal point in the remainder directly under
the decimal points above.

In the above example we proceed as follows: We can not
subtract 4 ten-thousandths from O ten-thousandths, and, as
there are no thousandths, we take 1 hundredth from the three
hundredths. 1 Lundredtl =10 thousandtis = 100 ten-thou-
sandths. 4 ten-thousandths from 100 ten-thousandths leaves
96 ten-thousandths. 96 ten-thousandths = 9 thousandths + 6
ten-thousandths. Write the 6 ten-thousandths in the ten-
thousandths place in the remainder. The next figurein the
subtrahend is 1 thousandth. This must be subtracted from
the 9 thousandths which is a part of the 1 hundredth taken
previously from the 3 hundredths. Subtracting, we have 1
thousandth from 9 thousandths leaves 8 thousandths, the 8
being written in its place in the remainder. Next we have
to subtract 5 hundredths from 2 hundredths (1 hundredth
having been taken from the 3 hundredths makes it but 2
hundredths now). Since we can not do this, we take 1 tenth
from 6 tenths. 1 tenth (=10 hundredths) 4 2 hundredths
= 12 hundredths. 5 hundredths from 12 hundredths leaves
7 hundredths. Write the 7 in the hundredths place in the
remainder. Next we have to subtract 8 tenths from 5 tenths
(5 tenths now, because 1 tenth was taken from the 6 tenths).
Since this can not be done, we take 1 unit from the 9 units.
1 unit = 10 tenths; 10 tenths 4 5 tenths = 15 tenths, and 8
tenths from 15 tenths leaves 7 tenths. Write the 7 in the
tenths place in the remainder. In the minuend we now have
708 units (one unit having been taken away) and 0 units in the
subtrahend. 0 units from 708 units leaves 708 units; hence,
we write 708 in the remainder.

(5) 81.963 (c) 18.00 (d) 1.000
1.700 18 001
80.263 Ans. 17.82 Ans. .999 Ans.
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(¢) 873.1—(.8721+4.008) =? Inthis prob-
lem we are to subtract (.8721 4-.008) from 8721
872.1. First perform the operation as indi- -008
cated by the sign between the decimals .8801 sums.
enclosed by the parenthesis.
Subtracting the sum (obtained by adding the decimals
872.1000 enclosed within the parenthesis) from
8801 - the number 872.1 (as required by the
minus sign before the parenthesis),
we obtain the required remainder.

(f) (5.0284.0073) — (6.704 — 2.38) =? First perform
the operations as indicated by the signs be-
tween the numbers enclosed by the paren- 5.0280
theses. The first parenthesis shows that 0073
5.028 and .0073 are to be added. This 5.0353 sum.
gives 5.0353 as their sum. ‘

6.704 The second parenthesis shows that
2.380

2.38 is to be subtracted from 6.704.
4.324 difference.  The difference is found to be 4.324.
The sign between the parentheses indicates that the
5.0353 quantities obtained by performing
4324 the above operations, are to be sub-
tracted, namely, that 4.324 is to be
7113 Ans. subtracted from 5.0353. Perform-

ing this operation we obtain .7113 as the final result.

871.2199 Ans.

(87) Insubtracting a decimal from a fraction, or sub-
tracting a fraction from a decimal, either reduce the fraction
to a decimal before subtracting, or reduce the decimal to a
fraction and then subtract.

(a) % —.807="? L4 reduced to a decimal becomes

8
v
8)7.000
875
875 :
807 Subtracting .807 from .875 the re-

068 Ans mainder is .068, as shown.
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(%) .875—2—:? Reducing .875 to a fraction we have
v B3 1535 T 3_7-3_4_i
BT =1000 =200 103 PN g Tg="g g3

3 3 Ans.
Or, by reducing & to a decimal, '8_) 3.000 and then sub-
375
tracting, we obtain .875 — .375 = .5=£ = 875
10 375
1 h bo -
g the same answer as above. 500 Ans.
V(5 s (2 o)
9] (»’:) +.4-$o) — (100 - .0.) = ? We first perform the

operations as indicated by the signs between the numbers

enclosed by the parentheses. Reduce —5— to a decimal and

32
I .
we’ obtain 5= .15625 (see example 57).
Adding .15625 and .435, .15625 -\ _ 21; subtracting, .21
100
435 0%
sum 59125 difference .14

We are now prepared to perform the -59125
operation indicated by the minus sign be- .14
tween the parentheses, which is, difference 45195 Ans.

(¢) This problem means that 33 millionths and 17 thou-
sandths are to be added. Also, that 53 hundredths and
274 thousandths are to be added, and the smaller of these
sums is to be subtracted from the larger sum. Thus,
(.53 + .274) — (.000033 +.017) = ?

é
E=1
£
. B
N
3
4588 .
£53% 4 £45 804 larger sum,
$Ez9E TR 017083 smaller sum,
£532L58 £58 . — i
EEZcEZ 2ce 3 difference 786967 Ans.
=58 =5
000033 Rl
017 274

01708 8sum. .80 4sum.
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(68) In addition of decimals the 125
decimal points must be placed directly N
under cach other, so that tenths will .089
come under tenths, hundredths under 4005
_hundredths, thousandths under thou- .9
sandths, etc. The addition is then .000027
performed as in whole numbers, k¢ 5974527 Ans.
decimal point of the sum being placed
directly under the decimal points above.
£
o
£
. 4T 3
(69) 927.416 (70) 242 E2
8.274 R
372.6 253558
62.07938 §52§55%
1370.36938 Ans. 017
2
000047

217047 = Ans.

(Z1) (a) There are 3 decimal places in the multi-

plicand and 3 in the multiplier; hence,
there are 3 4 3 or 6 decimal places in
Since the product con-
tains but four figures, we prefix two
ciphers in order to obtain the neces-

There are two decimal places in the
multiplier and none in the multipli-
cand; hence, there are 2 4+ 0 or two

Since there are 2 decimal places in
the multiplicand and 3 decimal places
in the multiplier, there are 3 42 or 5

107
.013
321 the product.
107
001391 Ans. _sary six decimal places.
(b) 203
2.03
609 ¢ ,
4060 decimal places in the first product.
412.09
203
123627 decimal places in the second product.
824180

88.656427 Ans.
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(¢) First perform the operations indicated by the signs
between the numbers enclosed by the parenthesis, and then
perform whatever may be required by the sign before the
parenthesis.

Multiply together the numbers 2.7 31.85
and 31.85. 2.7
The parenthesis shows that .316 is 22295
to be taken from 3.16. 3.160 6370
316 —_—
85995
2.844
The product obtained by the first
operation is now muiltiplied by the 85995
remainder obtained by performing 2.844
e operation e by the e 3500
343980
687960
171990

244569780 Ans.

(4) (107.8 4 6.541 — 31.96) X 1.742 = ?

107.8
+ 6541

114341
— 31.96

82.381
X 1742

164762
329524
576667
82381

143507702 Ans.

(22) (@ (f—13)x 625+ 3 =

First perform the operation indicated by the parenthesis.
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T _ 7
16 16)7.0000(.4375 We point off four decimal
64 places since we annexed four
60 ciphers.
48
120
112
80
80
4375
.13

Subtracting, we obtain 3075

The vinculum has the same meaning as the parenthesis;
5 5 hence, we perform the operation indicated
8~ 8)5000 pyit. We point off three decimal places,
.6 25 since three ciphers were annexed to the 5.
Adding the terms in- .625
cluded by the vinculum, .625
we obtain 1.250

The final operation is to perform the work indicated by
the sign between the parenthesis and the vinculum, thus,

3075
1.25

15375
6150
3075

384375 Ans.

(®) (%'1: x .21) - (.02 x 13—6) =7

g2l 19,21 3% . 2 2 3 6 _3
**PT1000 32771000 32000 1000 1007160 1600 800
3 _ 3 x4_ 12 399 12 399 —12 _ 387
800 ~ 800 x 4 3200 3200 3200 3200 32000
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Reducing ?328?70 to a decimal, we obtain

387
3200 ) 387.0000000 (.1209375 Ans.
3200
6700
6400
30000
28800 Point off seven decimal
12000 places, since seven ciphers
9600 were annexed to the divi-
_ dend.
24000
22400
16000
16000
13 ol 5
13 13 Point off two decimal 3.25

Z=I)13.oo places, since two ciphers 4 0183
3.25 were annexed to the divi-

3.263
5 def’d‘ ' _ —2.17
16 reduced to a decimal is .3125, since 1093
5
16)5.0000(.3125 Point off four decimal
18 places,since fourciphers
20 were annexed to the
16 dividend.
40
32
80
80
5 . L1 . 1 1
Then, 716 = 7.3125, and 1.;I = 13.25, since i=1 11.00
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13.25 59375
- 13125 X 1.093
59375 178125
534375
593750

6.4896875 Ans.
(Z3) (a) .875 = % =.875 .5 (since ;1—:.5) = 1.75. Ans.

Another way of solving this is to reduce .875 to its equivalent
common fraction and then divide.

- 7 875_175 35 7 7 .
.87o_§ since . 875_1000_ 200 10— &’ then, g
1 7 2 _ .3 . 3 _3 3
g f=I=1% Since ¥ =1y3.00(.75 T= 1"
28
the same answer as above. 20
20

7 . T 1 _1\_7 2_1_
(%) §—.—.5_§.2(smce5 2)_ﬁxf—z—l_ or
4

1.75. Ans.

This can also be solved by reducing% to its equivalent

decimal and dividing by .5; g .875; 875+ .5=1.75.
Since there are three decimal places in the dividend and one
in the divisor, there are 3 — 1, or 2 decimal places in the
quotient.
315Xt We shall solve this problem by first
5 ) £ —.125  reducing the decimals to their equiva-
lent common fractions.
375 ¥ 15 _3 3_1_ 3
.375 = T000 200 20-8 3 x—;_ 330 °F the value of
the numerator of the fraction.

125 25 1 .1 .
125 = 1000 — 200~ Reducing 3 to sixteenths, we
have - 1 x2 = & Then 5 2_3 or the value of the de-

8x2 16 *16° 16 16
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nominator of the fraction. The problem is now reduced to

3 3

32 32 3 .3 3 _ 18
— ? -— a— _— L = _
3 TSR TR 32 X 3 or .5. Ans,
16 16 2
(74) 125X20%x3 _, In this problem 1.25 X 20 X
87+ (11 X 8) =~ 3 constitutes the numerator of
459 + 32 the complex fraction.

1.25 Multiplying the factors of the numerator
X 20 together, we find their product to be 75.

25.00
X 3

75

The fraction

874 (11 x 8)
459 + 32
the complex fraction. The value of the numerator of this

fraction equals 87 4 88 = 175.
The numerator is combined as though it were written
87 4+ (11 X 8), and its result is
11
8 times
88
+ 8%
175
The value of the denominator of this fraction is equal to
459 + 32 = 491. The problem then becomes

constitutes the denominator of

.

3
5 75 1Th_T5 491 _ 75 x 491 _ 1,473 _ 3
491 7

(Z5) 1 plus .001 =1.001. .01 plus .000001 = .01000L
And 1.001 — .010001 =

1.001
.010001

990999  Ans.
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(76) .49175 X 30 = 14.7525 pounds. Ans.

(Z7Z) 1If the cars at the shaft were the same size as those
at the slope, the number of cars from the shaft would then
be three times the number from the slope, its output being
3 times that of the slope. But the capacity of the shaft cars
is double that of the slope cars; hence, instead of there
being 3 times the number of cars coming from the shaft as
from the slope, there are only § times as many cars. Or
500 X § = 750 cars. Ans.

26

(Z8) 35 =>5inches. Ans.
(Z9) 133.68 X 1,728 = 230,999.04 cu. in.
230—’29:;)'& =1,000 gallons, nearly. Ans.
(80) Cage, 1,850 pounds.
Car, 967 pounds.
Coal, 1,235 pounds.
Total load, 4,052 pounds.
Friction, 4'(152 = 1,013 pounds.

Rope, .88 X 250 = 220 pounds.
Total strain, 5,285 pounds. Ans,

(81) 800 X 14 = 1,200 gallons pumped before water is
turned on. '
800 gallons flowing in per hr.
(5 4+ 3) x 60 = 480 gallons flowing out per hr.

Difference = 320 gallons, net quantity flowing in per hr.

2’0003;;01'2-00 =24 hours. 144 24 =4 hours. Ans

(82) 900 X % = 600 tons, to railroad. Ans.
909 X } = 225 tons, to private trade. Ans.

GO0 + 225 = 825 tons.
900 — 825 = 75 tons, to team sales. Ans.
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(83) 1720 x & = 480 tons, lump.
720 X 4 = 240 tons, screenings.
240 X % = 160 tons, nut.

240 X § = 80 tons, steam coal.

480 X $1.50 = 8720
160 X 1.00= 160
80X .25= 20

Total sales = $900 Ans.

(84) 87,230 + 328 = $22.04 per foot. Ans.
(85) 62.5 X 1.27 =179.375pounds. Ans.
(86) 2,000 = 93.5 =21.39 cu. ft. Ans.

(87) .49175 + .03617 =18.5955 cu. in. Ans.

(88) 1-¢=%§
270 = & of the whole.
230 = 90 = } of the whole.

§1

90 X 5 =450 = § of the whole, or the negroes em.

ployed.

Ans. 450 negroes.

(89) Pounds of coal mined = 5,000 X 344 = 1,720,000 Ib,

Each car contains 2,000 X 20 = 40,000 1b.
Number of cars = 1,720,000 <+ 40,000 = 43. Ans.

(90) Lump, 25 X 20 = 500 tons.
Lump, 20 X 16 = 320 tons.

Total, 820 X 1.40 = #1,148
Nut, 15X 16=240X .90= 216
Steam, 12 X 16 =192 X .25 = 48
Total receipts, $1,412 Ans.

(91) Props, 1,000 X 4 = 4,000 feet.
Props, 1,200 X 5 = 6,000 feet.

Total, 10,000 X .01 = $100.00
2,640 X 7.50 _
Caps, W 19.80
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