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Second Week, \o :
Mathematiecs, 7)‘  G.B.Todd, RMle.

QUESTION #1. What is a Logarithm? Of what does a logarithm consist®

ANSWER #1. The logarithm of a number is the exponent of the
power to which a number, referred to as the base,
must be raised to equal the given number.,

A logarithm consists of a characteristic and a
mantissa., The characteristic is the integral part
and the mantissa is the decimal part. The mantissa
is correct to as many places as are given in the
table, but is never exact, because the mantissa is
a8 never ending decimal fraction,

Any positive number except one may be taken as the
base for a system of logarithms, but "10" is taken
as the base for common logarithms. The log. of any
mualtiple of "10" will be a positive whole number, :
and the loge. of any reciprocal of a multiple of "10™
will be a negative whole number, ’

Examples:

loge 1 = O
log. 10 = 1 loge. 1l = -1
108. 100 = 2 logo .01 = -2
loge. 1000 = 3 log. 001 = =3
108. 10000 = & 108. .0C001 = -4

|

This mskes it evident that the logarithm of a number
between 10 and 100 will be the log.of 10 plus some
mantissa; the loge. of a8 nuwxber between .1 and 01 -
will be the lcge 0f.0l plus some mantissa, We might :
say that the loge. of a number between .l and .0l ]
is the loge of .1 minus some mantissa but,for con-
venience sake, the mantissa of a number is always
positive, while the characteristic of a number may
be elther positive or negative. ;

From the above we car. state the laws of characterist-
ica: |

The characteristic ¢f the loge of a number great
er than 1 is p091t1ve and is one less than the num- |
ber of integers in the number,

The characteristic of a number between zero and“
one is negativs and is one greater than the number .
of zeros between the decimal point and the first ;
significant figure in the number, *

A negative characteristic may be written in any manner
that will show that it is negative in value, but for
convenience in calculation it is usually represente&
by a positive number, less than "10", with a "-10"
written after the mantissa, To find uhe value of thm
positive number less than "10", subtract the number
of ciphers before the first 31gn1flcant figure from
"9"

The mantlssa of a number is always independent of thei
decimal point, thus if we know the mantissa of the
loge of 752, we also know the log. of 75.2, 7.52,
0.000752, 752,000,, etc., because the mantissa of
a sequence of figures is the same no matter what t#y

1 positlon of the de01mal p01nt is.




TUBSTION #2. Find the log. of 635, 0,0005493, 3.98764

ANSWER

To find the log. of 0.0005493, we proceed as above,

To find the log. ot 3,98764, we proceed as above, givs

#2o4 Only the mantissae of logarithms are given in the

table; the characteristics are always determined |
by the "laws of characteristicsy The characteristic
is always written before the mantissa,. |

Using the table, we find the first three significant

figures of the mantissa under the column headed "N":
i

To find the log. of 635: First we write down the |

characteristic, which, according to the laws of |

characteristics (The characteristic of the loge. of

8 number greater than 1 is pcsitive and is one less

than the number of integers in the number) is "2",

Therefore:
Characteristic loge. 635 = 2,

We find the first three figures of the mantissa un-
der the column headed "N", and as there are only
three significant figures ir this number, we look
along the same line under column "O"™ to find the
mantissa ",.80277"

We prefix the mantissa ",.,80277" with the character-
istic "2" giving us:

log. 635 = 24802877 Ans,

writing the characteristic first, which in this
case has a negative value and is one less than the
number of ciphers preceding the first significant
figure, or:

Characteristic loge. 0,0005493 = =4,

Ve find the first three significant figures "549"
under colvmn "N", looking along the same parallel
line to column "3" (the next significant figure) we
find the mantissa ",73981"; prefixing the characters
istic ss above, we have:

log. 0,0005493 = -4,73981 Ans.

-ing us, first, the characteristic:
Characteristic log. 3.98764 = O,

In "H" coluwm we find the first three significant
figures "3298", looking along the parallel line to
column "7" we find the mantissa ",60065", but, as
therz are more than four significant figures, we
must interpolate to find the remaining significant
figures,

To interpolate, using a five figure tsble, we sub=-

tract the mantissa found for the first four figures
from the next highest mantissa in the table an




= ot ] a i
" of 298700 = .50065 |Subtracting)
11 nantissa difference
(‘ gignificant figures of number = 398764 (sub)
" " entilog .63065 = 398700

ANSWER #2, Continued.,

multiply the remainder by the difference between
the number,corresponding tc the lowsst mantissa
used, and the number of our problem, adding %the

product to the last figures of the lowest mantissay

Mantissa of 3v@5u00 «60078&

64 diff,

mantissae difference
namber difference

product

éi (multiplying)

LRI T 1]

704

lowest mantissa
product of diff,

mantissa of 3923764

704(8 ing)

6007294

[ ] I T

Therefore:

loge 3498764 = 0,00072 Ans,

TUBSTION #3. Find the antilog of: 6.58737, 0.35649, 3.65421-10,
2460428

ANSWER #3., The number corresponding to s given logarithm is
called an antilogarithm. The preocess of finding an
antilogarithm is the ravarse process of findiz @
logarithm,.

If loge 551le2 = 2,74131, antilog.2474131 = 551,2
To find the antilogarithm from the table, we look
for the numher corresponding to the given mantissa
and place the decimal peint sccordinrg to the characts
eristic,
If the mantissa cannct be found in the table it is
necessary to interpolate.

To find the antilog. of 6.58737, we lock in the tabl
to find the mantissa "58737" We find it in the seve
=th column oprosite "386" so the significant figures
(,; of our antiloge wWill be 2867, Our characteristic "6"'
shows us that we will have seven integers to the lefu
of the decimal point, and, sas there are only four
gignificant figures in our antilog, we annex three
ciphers between the last sigrnificant fizure and the
d2cimal point, which gives us an antilog. of:

antiloge. 6.58737 = 3,867,000, Ans.




ANSWZR #3. Continued,

To find the antilog. of 0.,35649, we look in the
table to find the mantissa ".35649" We are unable
to find this mantissa in the table so it is neces- |
sary to interpolates To interpolate for the anti-
logarithm, we subtract the next lowest mantissa,
in the table, ".35641" from the mentissa of our
problem, ".35649" and get a difference of "8"

Next we subtract the next lowest mantissa ",35641"
from the next highest ".35660" and get a differenc
of "19" Since our characteristic is "O" the num-
ber corresponding to 0.35649 must be 8/19 of the
way between sntilog., 0435541 and 0,35660, so we
divide 8 by 19 to find the fifth significant figure
of our antilog.:

Let X equal the antilogze. we wish to find:

035649
0¢35541 (next lowest mantissa)
U.0000F aifference,

loge X
logo 242720

loge 22730 0635660 (next highest mantissa)
log. 2.2720 0¢35641 (next lowest mantissa)
0.,0010 0.00019 difference.,

Thersfore log. x must be 299008 ,¢ the way
«00019

between log 2.2720 and log. 22,2730, which equal
0010, so we multiply .0CO08 by .0010 and
divide the product by .00019 :

«0004 2.2720
19/.008000 .00042Y
22724 = antiloge.

The above is shown to prove the interpolation,
but tc save time (which is the primary purvose
of logarithms) we neglect the decimal points
and find £/19 of 1, or divide 8 by 19 and
annex the quotient to the first four signific-
ant figures of the antilog,:

19 /"Ef%§§

Annexing the 4 to 2272, we have:

antiloge 035649 = 2,2724 Ans.

To find the antilog. of 3.65421-10, we proceed as
above, interpolating because the mantissa ",65421"
is not in the table:




(v

ANSWER #3 Continued.

JURSTICON #4.

ANSWER

#4,

To find the antiloge. of 2.65438, we proceed as above,
interpolating:

How are logs., used to perform multiplication?

The laws governing multiplication of exponents, also
govern the multiplication of logarithms, because a
logarithm is an exponent, therefore:

The logarithm of the product of two numbers is equal
to the sum of the logarithms of the numbers.

log. x = 3.65421-10

log. 4510 = 3,65418-10 (next lowest mantissa)
3 difference.

loge. 4511 = 3,65427=10 (next highest mantissa)

1oge 4510 = 3,65418-10 (next lowest mantissa)

9 difference,

3/9 of the difference in sequence of figures,
which is 1 will be:

= number to be annexed to lowest
9/2,0C sequence,

Annexing 3 to 4510 gives us 45103, With a char-
acteristic cf "3,-10", which is identical to
"-7", we will have six ciphers between the
decimal point and the first significant figure:

Therefore:

antiloge 3,65421-10 = ,00000045103 Ans,

or
4.5103¢10~7

loge X = 2,6543
log. 4512 = 2,6543"7

1 aifference,
log. 4513 2.65447

log, 4512 2465437
10 difference,
ol
10/1.0

Amnexing 1 to 4512 gives us 45121, Cur charact-
erigtic shows us that we will have "3" figures on
the left of the decimal point, therefore:

amtilog. 2.65438 = 451.21 ins.




CUTSTION #5. Multiply, using logs., 150.73 x 0.641 x 0.00329656 \\\

ANSWER  #5.

TUTSTICN #6, How ars logs, used to vorform division?

ANSWER r6e The laws governing division of exponents, also govern
division of logarithms, therefore:
The logsrithm of thes quotisnt of two numbers is equal
to the log of the dividend minus the log of the
divisore.

"UESTICN #7. Divide, using logs.: 109.35 by 0.0037856

ANSWER  #7.

O

108e 150.73 = 2,17820
loge 0.641 = 9,80686=-10 (adding)
102.0,00329656 = 7,51806=10
log. product =19,50312-20 cr
9,50312-10 or
-1,50312

50312 (mantiasa of log.product)
«50311 (next lowest mantissa)
1l difference,

.50325 (next highest mantissa)
«50311 (next lowest mantissa)

14 difference.

«J7= .10 (If the second ftigure
14/1.,00 is lese than 5 drop

it, if more than 5
increase the next
by 1)

M O ct®d =03 DS H

Anmexing 1 to the sequence of figures ccorresponding
t¢ the lowest mantisss, we have 31851. With a
characteristic of "-1" the decimsl point is placed
before the first signiticant fizure, therefore:

antiloge preoduct = ,31851 :ius,

log. 109.35 = 12.03882-10 .
log. 0.0037856 =  7.57814-10 (Subtracting)

loge. quotient 4,46068

The characterigstic of loge 109.35 is 2, and the
the characteristic of log. 0.0037856 is -2, which
we changed to 7.-10 to avoid negative characterise-
ticse 7 cannct be subtractad from 2, so we add 10
to 2, and place ~10 after the mantissa, giving

us a mantissa of 12,-10

mantissa.quotisnt 445068 mantissa of 2889 ,46075
mantissa of 2888 446060 mantissa of 2888 ,46060

8 15
.SZz
15 /8,000

antilog.quetient s 28,885, .ins.




()

SURSTION #8.

ANSWER

#8.

TUTSTION +9.

ANSW

SUBSTICN #10. How sre logs. uzed to perform evolution®?

g
A

R

ANSWER

#9.

#10. The laws governing evolution by exponents also govern
evolution bY logarithms, therefore:

How are logs. used to verform involution®

The laws governing involution by exponents govern
involution by logarithms, therefore:
To obtain the logarithm of the power of a number,

e,

A

multiply the logarithm of the given number by the
exponent of the power to which it is to be raised.

what is the loge. ¢f 13 to¢ the 12th power? Antilog?

log. 18 = 1.25527 PR
exponent of power = 12 (maltiplying)
251054
125527
log 1812 215,06324 Ans.

Mantissa ,06324 cannot be found in the table, so
it is necessary to interpolate:

.06324 |
«06296 (next lowest mantissa)
28 difference.

Mantissa log. X
Mantissa 1156

Mantissa 1157
Mantissa 11586

«06333 (next highest mantissa)
06296 (next lowest mantissa)

37

1" it

0736738 = 8 (Increasing tha first fig-
37/28,000000 ure by 1, because the
next two figures are
greater than 50/100 of
the first figure.)

Ammexing the 8 to 1156, we have the five signi-
-ficant figures of the antilog. "11568"
Therefore: .
Antilog.15.056324 or 1812 = 1,1568+10%° ins.
‘or
1,156,80C,000,000,000,

Ir dividing 28 by 37, it appears that we might
continue the division, since our characteristic
is 15, and use the remaining figures for the
remaining places on the left of the decimal
pcint,but this is not so, because, in general
the interpclation gives only one additional fig-
ure correct; that is, with a table that requires
interpolation for the fifth significant figure,
the sixth figure will no% be correct if found by
interpolation.




()

ANSWER #10. Continued.

To obtain the logarithm of a roct of a number, divide
the logarithm of the number by the index of the
root.

TUBSTION 711. Bxtract the =quare root of 65973 and 0.065437 by
logarithmse. What is the 4th root of the ssme numbers?

ANSWER  #11, Mantissa of 65980 = ,81941 (next highest)
Mantissa of 65970 = ,81935 {next lowest)

6 differencs,

Given number====—=m-==- - = 65973
Number cerresponding--- = 65270
to next lowest mantissa T 3 difference,

Difference between mantissase =

& 4 .
Differance between numbers 3 (multiplying)

18 :
Next lowest mantissa = ,81935 (adding)
Desired mantissa = .81956@ = ,81937

There are five integers in the number, so the
characteristic of the loge. would be 4,, therefore:

10g2.65973 4,81937

To find the lcg. of the 2nd root of 65973, we divide
the log of 65973 by 2:

2.409682 = 2,40969 loge.square root
2/44,81937C

Mantissa 40269 cannot be found in the table so it
is neccessary to interpolate for the antilog.:

Mantissa loge X = 40969
Mantissa 2568 .40960 (next lowest)
9 difference.,

Mantissa 2569
Mantissa 2568

«40976 (next highest)
40960 (next lowest)

16 difference,

Annexing 6 to 2568 gives us 25686 as the sequence,
therefore; characteristic 2 will give us three fig=
ures on the left of the decimal point:
v
antilog.2.40959 = 256,86 Ans. square root 65973




ANSWER #11. Continued.

To extract the square root of 0.065497, we must
first find 10og2.0.065497:

Mantissa of 55500 = 81624 (mext highest)
I'antissa of 65490 = .81617 {(next lowest)

7

Fiven number = £5b5497
Number next lowest= 65490
7 difference

Differsnce between mantissae = 7 e e

mult ng

Differsnce between numbers 7 ( iplying)
49 adi

Next iowest mantissa = .81617 (adding)

Desired mantissa = 816517 = 81622

The number 0,065497 is a decimal, and there is one
cipher before the first significant figures, so
the characteristic will be -2, therefore:

108.0.,065497 = -2,81622
To avoid confusion, we add 10 to the characteristic
and subtract 10 from it, making the iog. 0.,065497:
8.81622~10,

Dividing by 2 te Find the square root:

4,40811-5 = logesnuare root
 rersv vy
2/8.81682-10

Interpolating for the antilog.:

«40811
«40807 (rext lowest)
4 difference.

Mantissa log. X
Mantissa 2559

won

Mantissa 2560 «20524 (next highest)
Mantissa 2559 = ,40807 (next lowest]

17 differance,

.2

17/4.00

Anmexing 2 to £559 gives us 255%2 as the sequence;
and having a characteristic of 4.-5, which is equiva-
alent to -1, we will have no ciphers between tha
decimal point and the first significant figure,
therefore:

ot of s

antilog.~1.40811 is ,25592 .NS. sau%g

no
S

OH
<3O



ANSWZIR #1l. Continued.

7o find the 4th reot of 65273, we divide the log, of
6h973, whicn we nave zlresdy, by 4:

=N
ot

E3)
oy |
s
~3
»

1.20484 = Jcg., of 4th reot of

Intarpclating to find the antilog.l.204724;
fantisgs loge X T 20434
Mantis2a 1608 = 20466 (next lowest)
18 difference,
Mantissa 1503 = ,20493 (next highest)
Mantisss 1608 = ,20466 (next lowest)
27 differsnce,
BB = 7
£7 f1R.00
i6 2
18?
162
18

Arnexirng 7 to 1602 gives us 16027 as the sequence,
and having = characteristic of 1, w2 will have two
integers on the left of the decimal peint, therefore

antilog.l.20484 is 16.027 Ans.4th root ef 65973,

To finc e 4th root of O0.J)0040Y, we civide the log.
of C 065497, which w2 have alresdy, by4. The log is
B481022-10 zo we must sadd Z0 to the characteristic
and subtract 20 “rom 1V te make it divisitle by 4
log 0ei30497 = FB.%162E8-4U
G 70AU5F-10 7 U,704006 4th root,loz of
4,/38,816280

It is not necessary to Lnterpciate for the antiloge.
of 9.,70406~10, becsusze Lthe mantisszs can be found in
the table.

The significsnt figurss accrrezponding to the "ﬂntlcsq
«7C406 ars 5059, =nd cur charactaristic is 9,.-10,
whichk is equivalent to =1, A -1 charscheriztic will
give us n¢ cliphers betwsaen the decimal point and the
first significant figure, thersfore:

antiloge =-1.70406 = ,5052 ins,

4th root of 0.065497




¢’

TUESTICN #12.

ANSWZIE

CUTST

ANSWER

#12,

ICN %214,

$14,

3ince in division of fractions, we are told to invert

What is s cologsritkm of s numbsr®? \

The cologs 1~1t;hm of a number is the logarithm of its
re01procal. 1/25 iz the reciproecal of £5, therefore
to find the value of.the reciprocal, we divide 1
by 26. Using lcgsrithms te divide we are teld to
subtract the logsrithm ¢f the divisor from the
logarithm of the dividend, s¢, to find the cologasritim
sf a numbar, we subtract the logarithm of the number
from the logsrithm of le The logsrithm ¢f 1 is zero
sc we must increase the characteristic,of the logar-
-ithr of 1, by 10 snd subtract 10 from it, to keep
the value the same, ir crd=2r to find the cologarithm.

Ahat is the cclogarithm of 707

To find the cologarithm of 70, following the direct-
-ions given in Answer #12, we gubtract the logarithm
of 70, which is 1.84510, Prom the logarithm of 1,
whoae characteristic has been ¢hangad to 10.-10:¢

lege 1 = 10.00000-10

loz, 70 = 1,84510 »

colog 70 = 8.15430-10 which is equivalent to
-2.15490~10

(subtracting)

In practical operation, we suntract wentally.

How is division vrerformed usinz colozarithme?

the divisor and multiply, dividing by a number and
multirlying by its reciprocal must be identical, and

since the cologsrithm of a number is the logarithm
¢f its reciprocal, sddinz the logarithm of the divi-

dend to the cologarithm of the diviscr, must give
us the logarithm of the quotient,

There is g great advantage in the use of coleczarithms
since in the computation of Alternating Current prob-
lems, involving trizorometry, we have the product of
two or mcre numbers to be divided by the product of
two or mcre numbers, Withcut cclogarithms, we would
be reguired to subtract the sum ©f the logarithms of
the divisor from the sum of the logarithms of the
dividend, The cologarithm of a number is very easy

to find, since we merely subtract, mentally, the log-
arithm of the rumber frcm the logarithm of 1, and we
need only perform the one operation of adding the
logarithms of the factors ¢f the dividend to the
cologarithms ¢t the factcrs of the divisor to find
the logarithm of the quotient, so it is quite evident
that cclogarithms assist materially in the consumma-
tion of the prime purpose of all logarithms, that of
saving time in lengthy calculations,

Rule: To divide one rumter by ancther, using cologs.,
add the loge. of the dividend to the colog of the div-
isor, for the log. of the guotient.




JUBSTION #15. Using logs. snd cologs. find the guotient of:

33e47 ¥ 0,04316 X 24646
87.62 X 29,68 X 09585

ANSWER  #15. Using logs.:

loge 33,47 = 1.52466
1020004316 = 5.63508-10 (adding)
log. £64.6 = £.42259

\

12.,58233=-10 = 2,58£33

]
)

log product

log.87%.68 = 1.24260

10g2.29,.68 = l.47246 {adding)
102.06,9585 == ¢,28159-10
in0z.croduct =13.30665=10 = 3,39665

log.dividend=12,58233~10
log.divisor = 3.,596065
log.quotients 39,1856

{subtracting)

[0¢]

-10 = ~1,18568

The log., ¢f the dividend is smaller thar Lthe loge. of
the divisor so we sdd 10 to the characteristic and

subtract 10 from it, by placing -10 after the mantisss
leaving it with the zame value ag before:

Interpclating for the antilog.:
« 18568

018554 (next loweat)
14 difference,

Mantissa loge. x
Vantisss 1533

ey

«18583 (next highest)
18554 (next lowest)
29 difference

.48 = .5 (s2cona figure more than .5
29/14,00 of the first figurzs, there-
116 fore first incressed by 1.)
280
238

38

Annexing 5 to 1533 gives us 15335, Characteristic is
-1, therefore:

Mantisss 1534
Mantissa 1533

) ) antilog. =-1.18568 = ,15335 Ans.quotient.using logsS.

Usirg cclogs:
ccloge 87.6% enuals log.l minusg log 87.682
10%0 l = lOoOOOOO"lO l:st}btractin )
loz 87.62 = 1,94250 &
colog 37.68 8.,05740-10

colog. 29468 equals loge 1 minus loge. £9.68



ANSWER #15. Continued.

. = 1¢.00000-10 .
%35. 29.68 = 147546 (subtracting)
colog 29,68 = Be52754-10

ccloge 09585 equals 1og.l mirnus log. 0.9585

loz. 1
loz. 0.9585
colege 0,9585

10,00000-10 (subtracting)
9.,98159=10

0,01841

(LI

Adding the iogs. of the dividena and the cologse. of
the divisor:

102. 33447 = 1.52466

loge J.04%16 = £,63508-10

108. 264 46 = 2.42259
cologe 87.62 = 8.05740-10 (sdding)
*3(}10%. 29¢b8 - 8.52754"1‘:)
cologe 0,9585 = 0,01841

loge.quotient =29,18568-30 = -1,18568

The loge. quotient obtained using cologs., is identi-
cal ~ithk loge. quotient c¢htained using logs., there-
fore:

artiloge =-1.18568 = ,15335 Ans.Quotient using
cologse.

TUBSTION #16. 4hat is meant by & positive number? A negstive numbe 4

ANSWER #16. A positive number is one whose value is sctually
present, or above zero. A positive number is writ- j
ten without the pcsitive sign before ite.

A negative number is one whose value is lacking, or
below zero. A negative number is never written
without the minus sign before ite.

CUTSTION #17. Give the rules for sddition of positive and negative

numbers, :

ANSWEE #17. To add positive and negstive numbers, add all the h
positive numbers, then add all the negative numbers, ;
subtract the smaller from the zrester and prefix the
sign of the greater. : '

"UTSTION $1l8. Add: -6, 8, =3, 15, and =19.

ANSWER  #18¢ (=6)#(+8)+(=3) +(+15)+(=19)= -5 Ans.

-6 {adding 8 {adding positive

-3 negstive 15 numbers)
~-19 numbers) °% -28 (subtracting
-°6 23 gmaller from

- 5 greater)



SUTSTION #19.

ANSWER  #19.

TUSSTICN #21.

ANSWZR  #21.

“UBSTION #22.
ANSWER  #22,

SUZSTICN 423,

ANSWE #23.

TURSTION #24.
ANSWER  #24,

TUESTION #25.

Give the rules for subtrsction of positive and \}
negstive numbers, ' ,

To subtract positive snd negative numbers, change
the sign of the subtrahend and proceed as in
addition of positive ana negative numbers, that is,
subtract the smaller from the greater and preflx
the sizn ot the greater. i

Subtract: =24 from -5, -85 from 36, 42 from =32, ?

-5 36 =32
-14 -25 42
9 Ans, 61 ins, =74 Ans.

|
i
!
;
1

In gubtrscting -14 from -5, we changed the sign of
the subtrshend (=14) to 14 subtracted 5 from 14 and
prefixed the sign of the vreater (14) which laft us
9, In subtracting -25 from 36, we changsed =25 to 25,
and as both were then positive, w2 added 36 to 25
which gave us 6l In subtracting 42 from -32, we
changed 42 to =42, and as both were then negative,
we added 42 to =32 which gave us =74,

Give the rulss for multiplicstion of vositive snd
negative numbers.

To multiply positive and negative numbers, proceed |
as in ordinary multiplication, praf1x1ng the prope
sign to the product according to the following rulse
If the factors have like signs, the sign of the
product will be positive; if the factors have unli}
signs, the sign of the product will be negative,

Multiply: -7 by -5, 8 by -9, 7 by 8.

-7 x =5: 7 x 5 = 35, They have like signs, therefore:
-7 x =5 = 35 Ans. ]

8x -9 :8x79 =72, They have unlike signs,thereforeg
8 x -9 = =72 Ans.

7 x8 : 7 x 8 = 564 They have like signs, therefore: |
7 X 8 = 56 Ans. :

Give rules for division «f positive and negative
numbers.,

To divide positive and negative numbers, proceed as
in ordinary division, prefixing the proper sign to
the quotient according tc¢ the following ruls: If the
divisor and dividend have like signs, the sign of thej
quotient will be positive; if they have unlike signs,]
the sign of tke quotient will be negative.

Divide: =39 by 13, -28 by -4, 9 by '-18.

-5 AIJS. ? AnS. . -05 Ans. ‘
13 /=39 -4 /=28 -18/9.0 |

Draw TO transmitter,

ANSWER #25, See separate diagram,



