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Mathematics,. '

CUBSTION #1. What is a simple fraction, an improper fraction, a
mixed fraction?

ANSWER #le A fraction is one or more of the equal parts into
which a whole may be divided, All fractions may be
expregsed as common fractions by two numbers or terms
gseparated by a horizontal line. The denominator, ~
(lower term), names the parts or size of the fraction-
al unit. The numerator (upper term), shows the
number of fractional unlts in the glven fraction, In
reading, the numerator is invariably read first,

A simple fraction is ore whose numerator is smaller .
than its denominator; whose value is less than unityt

An improper fraction is one whose numerator is larger
than its denomirnator; whose value is greater than
unity.

R e e m..

A mixed frsction is an expression containing an
integer and a simple fraction,

In firal resulte, simple fractions are rzduced to low=-
est terms by dividing the numerator and the denomina=-
tor by a common prime factor (cancellation), and an
improper fraction is expressed as a whole or mixed

number,
To change an improper fraction to & whole or mixed
number, divide the numerator by the denominstor. !

"UZSTION #2, Give rule for fipnding the Least Common Denominstor.

ANSWER #2, Divide the denominators, of the given fractions, by
the lowest prime factor as meny times as one or more
of the denominators will contain it without a remainde;
bringing down the numbers that will not cortain it,
Then prcceed to the next highest prime factor. Continue
until the quotient of all the denominators is one,
Multiply the prime factors used to find the Least
Common Denominatore.

“‘YT_‘W - ~t 1 3 9 82_@_
C "UZSTION #3+ Find the L.C.D. of —z,—zwyiiagomzoTE" ,

ANSWER  #3., 212- 5 14 11 33 16
26 b 7 11 2% 8
2% 5 % 1I 2% %
e "3 5 7 1L 3% 2
51 5 7 II 11 1T
7 T T 7 11 II T
11 T T T 1T 1T 1
T I 1T 1 1 T

2x2x2x2x3x5x"7x11 * 18,480 L.C.D,
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QURSTION #4., Give rule for addition of fractions.

ANSWER #4, Change all mixed fractions to improper fractions.
- Find the L.C.D.
Divide the L.C.D., separately, by each of the original
denominators and multiply the quotient by the original
numerator to find the new numerator of each fractione.
Add the numerators, placing the sum over the L.C.D.
Reduce to lowest terms, by cancellation if possible,
and, in case of an improper fraction, divide the
numerator by the denominator to reduce it to a mixed
fraction.
AT £, . 3 4 7 3 16 1
UZSTION #5 Add,._g,_g,gg, 21, e
ANSWER #5. 3 9 5 63 3x3x5x7 =315 L.C.D,
33 5 21
5T b 7 315 + 7 =
" T T =5 105
I T I ééé X 4 = 252
315 -
63 X7 = 85
392
56
105 , 252 4 _35 . = 1 il s,
315 315 315 4
45
23 4 16, 1 = 11 4 164 1 -
4 3 24

TURSTICE #6.

ANSWER

AR A ke e i+ et mam b

#6 o

L.C.D by inspection is 24. 24 11 = 66
4
2% x 16 = 128
3
24 -
2 x 1= 1

195
Give rule for subtraction of frsctions.

Change all mixed fractions to improrer frsctions,

FPind the L.C.D.

Divide the L.C.D., separately, by each of the original
denominators and multiply the quotient by the original
numerator to find the new numerator «f each fractione
Subtract the lesser from the grester numerator,
placing the difference over the L.C.D.

Reduce to lowest termse.



SUBSTION #7. Subtract: 14

ANSWER

QUTSTION
ANSWER

#7

#8684
8

7UBSTION #9,

 ANSWER

TUTSTION
ANSWER

 TUTSTION

ANSWER

#9e

#10
#10

A T R e e NN \

mjot -

from 27 é . _?_ from 8 7
16 5 °5 °
5

275 - 14 % = L.C.D. by inspection is 16.

16 8
437 :
— - 234 - 162 = 12

16 16 o5 ° 55 Ans,
82% - % = L.C.D by inspection is 25,

25

207 _ 9 - =5 * 9 = as,

25 5

207 _ 45 - 162 _

. 12
— -_— 0 == Am
25 25 25 55 AnSe
Give rule for multiplication of fracdtions,
Change each factor of the problem to an improper
fraction., The product ¢t the numerators will be
the numeratcr ot the answer, The product of the

denominators will be the denominator of the answer,
Reduce to lowest terms,

Multiply:

51
o3 L 7. 3 -
s * 16 * 32 -
47 x 7 x 3 987 ‘1S,
2 x 16 x 32 1028

Give ruie for division of fractions,

Change the divisor and diviaend to improper fractions.
Invert the divisor and proceed as in multiplication
of fractions,

Divide: S by _T ...
b 537 Y 185 + 2% § bY =¢e
18
B s 7.3 21 - _ 18
51 °* 18 " 31 X —w - 1%% = 25 ns.
: ' 49



ANSWZR #11 (Continued)

—
32

o3 1 2
8 *
SUBSTION #12.

ANSWER #12.

740
185 3
185

7

2 . 3
= = ggég = 105 = Ans.

What is s decimal frsction, vulgar fraction?

A decimal fraction has a denominator, divisible by

ten, which is understood, the decimal point standing

for the unit

in the denominatore.

- A vulzar fraction has a denominator indivisible by

ten,

To change a vulgar fraction to a decimal fraction,
divide the numerator by the denominatore.

_2UESTION #13, Ixpress as decimal fractions: —

ANSWER  #13.

——

3 1

—— O

13 "4'64

«0769= ,077 ArniS.

13 /1.0000

91
90
78

120
117

75

4 /3400
2 8

20

20

«0156%=

3

Ans

«0l6 Anse.

54 /1.,0000
64

360
320

400
384

16

TUBSTICK #14. Give rule for addition of d=sciusls,

ANSWZIR

#14, Arrange the terms with all decimal points directly

under each other, Proceed as in ordinary addition.
Place the decimal point in the sum diractly under

the decimal points of the terms,

o
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2USSTION #15, Add: 0,965, 3.85, 1.075, 0.0056.

ANSWER  #15, 0965
23485
1,075
0,0056

5.895b Ans,
QUESTION #16, Give rule for subtraction of decimals,

ANSWER #16, Arrange the terms with all decimal points airectly
mmder cach other, affixing ciphers as necegsary,
Proceed as in ordinary subtraction., Place the
decimal point in the difference directly under the
decimal point of the subtrahz2sd and minuend,

"UTSTION #17, Subtract: 0,01 frem 9, 96,005 from 128,.9.

ANSWER  #17. 9,00 128,900
.01 96,005
8.99 .’an. 32.895 Aﬁst

TUSSTION #18. Give rule for multiplication of decimals,

ANSWER  #18, Multiply as with whole numbers, placing as many
decimal places in the product as there are in both
the multiplier and the multiplicand,

"UZSTION #19. Multiply: 0.397 x 0,005, 0,027 x 60.

ANSWER # 19, 04397 0,027
' 0,005 60
001985 Ans. 1.5628 Ans.

"UESTICN #20, Give rule for division of decimals,

ANSWER  #20, Place the diviscr, in relation to the dividend, the
same a8s with whole numbers, If the divisor is s
decimasl fraction, move the decimsl point to the right
as many places as is necessary to mske the divisor
a whole number being careful to move the decimal
point in the dividend an identical number of places
to the right, sffixing ciphers if necessary. Proceed
as in division of whole numbers, piacing the decimal
point in the quotient directly over the decimal point
in the dividend,

CUTSTICON #21. Divide: 36,744 by 24, 0,196 by 0,004, 6 by 0.01,

ANSWER  #21, . 1,531 Ans, 49, Ans 600 Ans,
24 /26.744 1004[7¥g'. %01, /6400,

24

12 7 %6

120 36
T 74 -
72
24
24 )
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ZUZSTION
ANSWER

SUTSTION

ANSWER

"USSTION
ANSWER

TUISTICN

ANSWER

#22,
#22,

%230

#23.

#c4.
#24.

#25,
#25,

What is meant by the root of a quantity?

The root of a quantity is that number, which, when
multiplied by itself as many times as is indicated
by the index of the radical, will equal the given
quantity. The process of extracting roots is termed
evolution,

Give the rule for extrscting the saqusrse root of s
number,

l. Beginning at the decimal point, separate the
number, each way, into groups of two figures., (The
outermost period on the left may hsave only one place)
2, Pind the greatest square of the 12ft hand period,
Its root is the first figure in the required root,

3e Subtrasct the square from its period and bring
down the next pericd. As a trial divisor use twsenty
times the root value already found. Divide, placing
the quotient over the zacond period from the left,
and add the quotient to the trial divisor. Multiply
the divisor by the sscond figure of the root and
subtract, bringing down the next period. (In some
cases the guotient cuftained with the trial diviscr
will be too great to sdd to the trial divisor =nd
still obtain a product less wr ecusl to the preceding
period, in which case use th2 next gmaller number fon
the root and the lazt figure ot the divisor).

4, Multiply the figures of %he rcot, slready found,
by twenty for the trial divisor, and proce=d ss befon
ote. In the case of fractions, either take the
square root of the numerator and denominator separate
-ly, or reduce the frsction tc the decimsl form.
Note. When the resmainder, at any stage, will not cons-
tain the trial divisor, write s cipher in the root,
and Lring down tre next period. 1f there are no fur-
~-ther periods, periods ¢ two cipkers may be added to
the coriginal number sna the rcot determined to sny
degsired nuvmber c¢f decizsl places.

. e,
Ixtract the squsreﬁo% 401,256, 0.,3012%6.

Q 3 4 .1‘. N8 * 0 5 b Ans .

. VACTIZTRG /.00 12796
—2  Ta19 60 —396
123 369 6 326
1260 2056 69

4 50566
1264 -
iWhat 1s mesnt by th2 power of a gusntity?
The products obtained by taking any number two or

more times as a factor, are termed powers of that
number, The process of finding the powers of numbers
is termed involution, Powers are expressed by writ-

ing the number with a small raised figure or exponenti
showing the times it is taken as a factor, /

4
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SUTSTION #26. Rsize to the power indicated: 0.13%,10°%,17.1%

ANSWER  #26. 0.13 108 = 100,000,000 ins.
0.13 (In powers of ten, moving the

59 decimal point is equivalent
13 to multiplication.)

29241

t 204687
% 29241

50C0.,211

1741

5000211
3500147
5000211

85563 . ()GSI AYiS e

QUISTICN #27. ‘hat ls meant by reraant?

ANSWHER 427, Per cent is the standard term for hunaradths, meaning
"by the hundreds™ The term is represented by the
symbol "A"

s The rate percent is the nwmber of hundredths taken.

The percentage of a8 gquantity is the value of the
hunaredths taken,

! The base ig the number on which the percentage is

: reckoned,
TROTNTAGT = Basa x Rate percent
R Percentage
."..AT 1 L .Ll\uibli- - Ba ge
., Fercentags
BASE = e =
Rate perczent
( ' Percentage may also be determined by proportion,
r

“UTSTION #28., 7ind 23% of 1297, 150% of 046, 16.5% of 50.

ANSWER  #28. 1297

0 50
=025 1,50 - 1.65
6435 “993 .ns. 250
2594 300
32.225 Ans. 50
BZ2.50 ins N

p
i
i
E
|
]

T
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“UZSTION #29. .ihat per cent of 52 is 39, 0.8 is 0,99

ANSWIR

#29.

“UTSTION #40.

ANSWHER

430,

TUBSTICN #31.

ANSWER

#31,

"URSTION #32,

ANSWTE

#32.,

39 - .75 = 175k Ans,
52  52/39,00
364
=60
260

o3 is to 100 as .9 is to what nunber?

112,5 = 1124% ins.

10 % 2 = g, /300,

Q

[ A

What is meant by ratio? How are ratioc expressed?

Division offers a means of compsring numbers., By it
one may determine how many times as great one number
is than another, The numbers compared must be like
numbers., The quotient iz always abstract. This
quotient whather represented or computed is termed

a ratio.

The ratioc may be expressed by any ot ths signe of
division, Jr by the colon. The numbers involved are
called terms, the first term being the antecedent

and the second the consequent. The vslue c¢f the ratio
is determired b»y pverforming the reprezsnted iivision.

What is the differsrce beitween 8 dirsct and an
inverse ratio?%

The direct ratio of a number is the ratio of the
antecedent tc the consegquent. The inverse ratio is
the ratio of the consesuent to the antecedent. In a
direct ratio the consequent is the divisor and in an
inverse ratio the sntecedent is the divisore

’ ANTECEDENT
Formula: RATIO = FONSEQURNT

ANTECIDENT = RATIO x CONSTJUENT

ANTECEDENT
RATIO

CONSEQUENT

What is the value of the direct snd inverse ratio of:
9 to 81, 0.1 to 0.003, 5 to &9

¢ = 9 _1 1

Y to 81 31 5 ell g direct ratio. :ins,
81 . .

81 to 9 = = = 2. inverse ratioc. Ams.

1
33
.1 to 4003 xogg./‘ygﬁfz = 35%. direct ratio. imns,




TUSSTION # 33, What is meant by proportion®

( ANSWER  #33.

SURSTION #34,

ANSWER  #34.

"UTSTION #35.

ANSWER  #35.

i SUWSTICON #56.

ANSWER  #36.

. QUBSTION #37.

' ANSWER #32 (Continued), .03 inverse ratio. ins.

0003 to ol = }l~/ﬁ0.oz
4 to + = = 2 direct ratio. Ans.

1,

g inverse ratio. Ans.

T to =

el L

A proportion is an equality of ratios. In a propor=
tion the first and fourth terms are the extremes and
the second and third are the means,

When solving a problem by proportion always use the
fourth term for the unkncwn number and the third for
the known number of the same kinde. Determine whether
the unkncwn should be swaller or larger than the
number to which it is being compsred. If the fourth
term is larger than the third term, the secound term
should be larger than the first, and vice versaa,

What is the rule for findinz =1 unknown mean of s
proportion, an unkncwn extreme?

To find an unknown mean, divide the product of the
extremes by the known meanes To find an unknown

extreme divide the product of the means by the
known extreme,

What is mesnt by arn invergse proportion?

An inverse proportion is a proportion in which one
of the ratios varies inversely as the other, To

change the direct propcrtiorn to an inverse proportion
invert the divisor of one of the ratios,

What number is to 4 as 3 is to 67 20 is to 24 ss
what number is %¢ 30? 18 iz to 32 as 45 iz $o what
number?

b : 3 124 3 X fiiiié - 2 Ans.

’

[4v]
[
~
Lo
s
)]
-

6

5 5
X =
4
1
1 5
ﬁg—ﬁaﬁz = 80 Ans.
i
7
1

Solve by proportion: If £5 men can finish s certain
Job in 30 days, how many days will be reguired by
35 men to dc the same job?

X
X

18 32 :: 45

®e
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ANSWER

TURSTION #38, Give s brief 2xplansticn of the powers cf ten snd

ANSWER

"URSTION #3

ANSWER

()

#38,

L

#39.

.,“V%‘

5
28 x 30 -

150 _ 3 . 9
35 : 285 :: 30 : x 35 7 21 7 days. Ans.
7 .

their uses,

It is sometimes necessary, when making calculstions,
especially when using extremely large or =mall num-
bers, to change the numbers to the lowest whole num=
ber times some power of ten. This is done to elimi-
nate lengthy calculstions. Any positive number,
whether integer or decimal fraction, can be expressed
in terms of units times power of ten. The rule for
changing a number to the lowest whole number times
some power of ten is as follows: lMove the decimal
point to the right or left until one significant
figure is on the left of the decimal point. Write
the gignificant figures with the newly rlaced decimal
point znd write "x10"™ or ".1l0" after the number, The
exponent of 10 will be equivalent to tke number of
places the decimal point was moved. If moved to the
left it will be positive, If moved to the right it
will be negative, The exponents of 10 follew the
laws of exponents, making it prossible to multiply,
divide, snd find powers snd roots. The laws of

exponents are: To multiply, add, slgebraically, the
exponents; tc divide, subtract, salgebraically, the
exponent of the divisor trom the exponent of the
dividend: to tind the power, multiply, algebraically,
the exponent of the number by the power to which the
number is to be raised; to tina ths root, divide,
algebraicslly, the exponent of the number by the
index of the required rooct.
Nrite a tables of the basic prowers of ten.
10,000,000,000 equals 10.°
1,000,000,000 eqnals 10g
100,000,000 equals 19
10,000,000 equals 107
1,000,000 equals 107
100,000 equals 10¢
10,000 equals 104
1,000 equals 103
100 -equals lOl
10 eqguals 10
1l equals 100
.l eguals 10-1
.0l equals 10-2
.001 equals 10-2
.0001 equals 10-%
.00001 equals 10-9
.000001 equals 10<0
.0000001 ecuals 10~7
.00000001 eguals 10-9
.00C000001 -equals 1077
.0000000001 equals 10-10

| e ol il ML e e e <t e ettt bt 4



QUSSTION #40.

ANSWTR  #40.

"UTSTION #41.

ANSWZR  #41,

ANSWER #42.

SUZSTICN #43.

ANSW3R  #43,

2UTSTION #44.

ANSWER  #44.

TXpress ﬁhe following numbers to the lowest whole
number times power of ten: 37,569, 59.8754,0.000493

3.7569 104 ins. 3.98754 «10% ins. 4.93 «10~% Ans.

Change the following numbers to the lowest whole

number times rewer of ten snd multivly, 2xXpressing
the snswer in lowest whole number times vower of tenj
8C00 x 950000, ©0.0034 x 765000, 0.000075 x 3 x 60004

8 +10° x 9.5 +10% = 76 +10% = 7.6 .10? ius.

34441073 x 7.65¢10%= 26.01.10% = 2,601+10% ins.
7.5°10"° % 32310°L x 6107 = 135.7073 = 1.35.10 1 AnsJ

Change the foilowing numbers to the iowest whole
number times power of ten and divide, expressing the
answer in lowest whele number times vower of tan:
10% vy 10°, 6000 by 0.065

*

G
10 . 141092 10% ims.
10

6000 _ 6+10°

5 = o .923070+.1o5 = 9.23077-104 Ans,
0.06 6.5°107°

Change the following numbers to the lowest whole
numeer times power of ten snd solve, exprassing the
snawar in lowest whole number times power of ten:
6000 x 95000 x 0,00350 divided by 80000 x V.750 x
802000 .

é Lo 104
[ 2 .7
319" x 93-10* x 3ig-16"2 . 1.83.10% _
go10% x 7/8-197% x 8.1p? 3.2 100
4 I/g 10
1

815525104 = 4.15625°10"° ars.

Draw TB Trancmittere.

See drawing on separate sheet,

¥



