Chapter# 3: LOGARITHMS
Exercise 3.2:

Q1l.Express each of the following numbers in
scientific notation.

5700
= 57 x 103 QL Find the common logarithm of the

49,800,000 following numbers:

=4.98 x 107

96,000,000 i. 232.92
=96 x 107 Characteristics = 2

416.9 Mantissa = 0.3672

=4.2 x 10?2 log 232.92 = 2.3672
83,000 29.326

=83 x 10* Characteristics = 1
0.00643 Mantissa = 0.4672

=643 x 1073 log 29.326 = 1.4672
0.0074 0.00032

=74 x10°3 Characteristics = —4
60,000,000 Mantissa = 0.505_1

= 6.0 x 107 log 0.00032 = 4.5051
0.00000000395 iv. 0.3206

= 3.95 x 10° Characteristics = —1

275,000 Mantissa = 0.5059

00025 log 0.3206 = 1.5059
_ 275 % 10° Q2. If log31.09 = 1.4926, find the values

L 25%107 of following:

=% 10° x 103 i. log3.109

=1.1x10%*3 Characteristics = 0
= 1.1 x 108 Mantissa = 0.4926
log3.109 = 0.4926
ii. log 310.9
Characteristics = 2
Express the following numbers in Mantissa = 0.4926
ordinary notation. log310.9 = 2.4926
6x107* iii. log 0.003109
= 0.006 Characteristics = —3
5.06 x 1010 Mantissa = 0.4926
= 50,600,000,000 log 0.003109 = 3.4926
9.018 x 10~ iv. log 0.3109
= 0.000009018 Characteristics = —1
7.865 x 108 Mantissa = 0.4926
= 7,86,500,000 log 0.3109 = 1.4926

Q3. Find the numbers whose common logarithms
are:
i. 3.5621
Since it is log of any number. So,
Characteristics = 3
Mantissa = 0.5621




by looking mantissa in antilog table we get 3.6484
= Characteristics change the place of decimal.
So, Antilog 3.5621 = 3648.4

i.  1.7427

Since it is log of any number. So,
Characteristics = —1
Mantissa = 0.7427
by looking mantissa in antilog table we get 5.5297

= Characteristics change the place of decimal.
So, Antilog 5.5297 = 0.55297 = 0.5530

Q4. What replacement for the unknown in
each of following will make the statement
true?
log;81 =1L
Writing in exponential form:
3t =81
3L=3*
=>L=4
log, 6 =0.5

Writing in exponential form:
aO.S =6
a1/2 =6
Squaring on both sides:
=a=236
iii. logsn =2
Writing in exponential form:
52=n
=>n=25
iv. 107 = 40
Writing in logarithmic form:
log,040 =p
= p = 16021
Q5. Evaluate

1 1
082 178

let x =log, 128

Writing in exponential form:

x — 1

128
2% =
27

2* =277

ﬁlogzl—;g=x=—7
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ii. log 512 to the base 2+/2

let x =log,,7 512

Writing in exponential form:
(2V2)* =512
(21+1/2)x =29

=log,7512=x=6

Q6. Evaluate the value of
following statements.

i log, x =5
Writing in exponential form:
25=x
=>x =32
ii. logg1 9 =x
Writing in exponential form:
81*=9
9H* =9
92x =9
2x =1
>x= 1/2

iii.  loges 8 =7
Writing in exponential form:
64/2=8
(26)x =23
26x — 23

6x =3

3
X ==
6

> X = 1/2
iv. log, 64 =2

Writing in exponential form:

x? = 64

Taking square root on both sides:

=>x=8
V. log;x =4
Writing in exponential form:
3t=x
=x =281

‘X’

from the




Laws of Logarithm:
In this section we shall prove the laws of
logarithm:
i log,(mn) = log, m +log, n
ii. log, (%) =log, m —log, n

iii. log, m™ =nlog, m
iv. log,n =log,n xlog, b

(i) log,(mn) =log, m +log, n
Proof:
let log,m =xand log,n=1y
Writing in exponential form:
a*=m

Multiplying (1) and (2)

a*.a” =mn

a*t’ =mn
Writing in logarithmic form:

log,mn=x+y

Putting the values of x and y:

log,(mn) = log, m +log, n

(i  log,(mn)=log, mxlog, n
(i)  log, m+log, n=log,(m+n)

(iii)  logs (mnp..)=log, m+log, n+log,p+..
The rule given above is useful in finding the

product of two or more numbers using logarithms.
(ii) log, (%) =log, m —log,n

let log,m =xand log,n=y
Writing in exponential form:

a* =

Dividing (1) by (2)

X m

a —_—

ay n

ax_y = m
n

Writing in logarithmic form:
m
loga(-) =x—-y

Putting the values of x and y:
loga(%) = loga m-— loga n

() log, (F

mj _ logam

log, n
(i) logzm—log, n = log, (m—n)
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1
i) 109a (njzlogal—loga n=-log,n
(log,1=0)
(iii) log, m" =nlog, m
let log,m=x
Writing in exponential form:
a*=m
Taking n™ power on both sides:
(a)nx =m"
Writing in logarithmic form:
log, m"™ = nx
Putting value of ‘x’
log, m™ = nlog, m
(iv) Change of Base Formula:
log,n =log, n xlog, b
letlogy,n =x
Writing in exponential form:
b*=n

Taking log with base ‘a’ on both sides:
log, b* =log,n
By 3rd Jaw:
x.log, b =log,n
Putting value of ‘¥’

log, n = log, n X log, b

Q1. Write the following into sum
difference.
(i) log(Ax B)
By 1% law of logarithm:
log(A X B) = logA + log B=

.. 15.2
(ll) logﬁ

By 2" law of logarithm:

(iii) logZ>2
By 2" law of logarithm:

21 x5
log g = log(21 x 5) — log8

By 1% law of logarithm:

21x5
log 8 = log21 +log5 —log8

(iv) log 3\/125

7
= log(;2) /3
By 3" law of logarithm:




1.7
~3 %715

By 2™ law of logarithm:

= Log7 — Liog1s
—30%87739%8

1
223
(V) log—-
By 2" law of logarithm:
1
= 10§ 223 —log53
By 3" law of logarithm:
= élog 22 —3log5

(vi) 1og25;;7

By 2" law of logarithm:
= log(25 x 47) —log 29
By 1* law of logarithm:
= log 25 + log 47 —log 29

Q2. Express logx—2logx+3log(x+1)—

log(x? — 1) as a single logarithm.
By re arranging

= logx + 3log(x + 1) —log(x* — 1) — 2logx
=logx + 3log(x + 1) — {log(x? — 1) + 2logx}
By 3rd law:
=logx + log(x + 1)3 — {log(x? — 1) + logx?}
By 1stlaw:
=logx(x + 1) — {logx?(x? — 1)}
By 2nd Jaw:

x(x + 1)3

B ngz(x2 -1
Simplifying

3 (x+1)3

h ng(x - Dx+1)

o (x+1)?

h lng(x -1

Q3. Write the following in the form of a single
logarithm.

(i) log21 +1log5
=log(21 X 5)
=log 105

(ii) log 25 + 2log 3
=log 25 + log 32
= log 25 +log9
= log(25 x 9)
=log 225

(iii) 2log x — 3logy
=logx? —logy3

X
= logy—3

(iv) log5 +1log 6 —log 2
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Q4. Calculate the following:

(i) logz2 xlog, 81
by 4th law:

__log2  logs1
" log3 " log2.
simplifing
log 3*
~ log3
by 1st law:
4log3
~ log3
=4

(ii) logs 3 x logsz 25

by 4th law:
__log3 _ log25
~logs " log3

simplifing
log 52

" log5

by 1st law:
2log5

~ log5

=2

Q5. If log 2 = 0.3010, log 3 = 0.4771,

log5=0.6990, then find the values of the

following.

(i) log32
= log 25
= 5log 2
= 5(0.3010)
= 1.5050

(ii) log24
=log(23 x 5)
=log23 +log5
= 3log2 + log5
= 3(0.3010) + (0.6990)

1
=§(log2 +log5 —log 3)

1
= §(O.3010 + 0.6990 — 0.4771)

1
= 5(0.5229)




=0.1743
(iv) log3
=log8 —log3
=log23 —log3
= 3log2 —log3
=3(0.3010) — 0.4771
=0.1249

(v) log30
=log(2 x3 x5)
=log?2 +1log3 +log5

=0.3010 + 0.4771 + 0.6990
=1.4771

Q1. Use log tables to find the values of

i. 0.8176 x 13.64
Letx = 0.8176 x 13.64

Taking log on both sides:
logx = 1og(0.8176 x 13.64)
log x =10g(0.8176) + log(13.64)
logx = 1.9125 + 1.1348
logx = —-1+0.9125+ 1+ 0.1348
logx = 1.0473

To find X’ take antilog on both sides:
Antilog(log x) = Antilog(1.0473)

0.8176 x 13.64 = x = 11.15
1
(789.5)8

1
Let x = (789.5)8

Taking log on both sides:

1
logx = 10g(789.5)8

1
logx = glog(789.5)

1
logx = 3 (2.8974)

logx = 0.3622
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To find x’ take antilog on both sides:
Antilog(log x) = Antilog(0.3622)

1
(789.5)8 = x = 2.3025

0.678x9.01
0.0234

0.678 x 9.01

Let X =—0.0234
Taking log on both sides:

0.678 x 9.01
0.0234

log x = log(
logx = 10g(0.678) + log(9.01) — log 0.0234
logx = 1.8312 + 0.9547 — 2.3692
logx = —1 + 0.8312 + 0.9547 — (=2 + 0.3692)
logx = —1+ 0.8312 + 0.9547 + 2 — 0.3692
logx =1+ 1.4167

logx = 2.4167

To find x’ take antilog on both sides:
Antilog(log x) = Antilog(2.4167)

0.678 x 9.01

0.0234 =x =261.03

¥2.709 x ¥1.239

Let x = ¥2.709 x ¥/1.239

Taking log on both sides:

logx = log( ¥2.709 x ¥1.239)
logx = log ¥/2.709 + log ¥1.239

1 1
logx = glog 2.709 + ;log 1.239

1 1
logx = = (0.4328) + - (0.0931)
log x = 0.0866 + 0.0133

logx = 0.0999

To find x’ take antilog on both sides:
Antilog(log x) = Antilog(0.0999)




1
¥2.709 x ¥1.239 = (789.5)8 = x = 1.2586

(1.23)(0.6975)
(0.0075)(1278)

Lo (123)(06975)
¢ ¥ =10.0075)(1278)

Taking log on both sides:

(1.23)(0.6975)

log x = log et 27720
08X = 19870.0075)(1278)

logx = log(1.23) + log(0.6975)
—10g(0.0075) — log(1278)
logx = 0.0899 + 1.8435 — 3.8751 — 3.1065

logx = 0.0899 — 1+ 0.8435 - (—3) — 0.8751
—-3-0.1065

logx = 0.0899 -1+ 0.8435+3 —-0.8751 -3
—0.1065

logx = —1 —0.0482
logx = —1.0482

To find X’ take antilog on both sides:
Antilog(log x) = Antilog(—1.0482)

(1.23)(0.6975)
(0.0075)(1278)

. 310.7214%x20.37
VI. /—
60.8
Ly (07214 x 2037
etx= 60.8

Taking log on both sides:

3(0.7214 x 20.37
logx = log ST —

oL (0.7214 x 20.37)
08x =3108 60.8

x = 0.08949

1
logx = 3 (log0.7214 +1og 20.37 —log 60.8)
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1 _
logx = 3 (1.8582 + 1.3090 — 1.7839)

1 _
logx =2 (1 +08582 +1+0.3090 — 1
—0.7839)

1
logx = 5(—1 +0.3833)

1
logx = 3 (—-0.6167)

logx = —0.2056

To find x’ take antilog on both sides:
Antilog(logx) = Antilog(—0.2056)

072142037 _ o
60.8 =x=0

83x3/92
127x%/246

83 x 392

Let; x =———
127 x /246

Taking log on both sides:

83 x /92 )
127 x V246

logx = log(

logx = log83 + log Y92
—log 127 — log Y246

1 1
logx =log83 + glog92 —log127 — glog 246

1
logx = 1.9191 + 5(1.9638) —2.1038

1
—£(2:3909)

logx = 1.9191 + 0.6546 — 2.1038 — 0.4782
logx = —0.0083

To find x’ take antilog on both sides:
Antilog(log x) = Antilog(—0.0083)

83 x V92

— T — x=09811
127 x /246

(438)3x+/0.056

Viii.
3884




_ (438)° x1/0.056

Let;
eh X (388)*

Taking log on both sides:

(438)3 x 1/0.056
logx = log (38—8)4

log x = log(438)> + logv0.056 — log(388)*
1
logx = 3log438 + Elog 0.056 — 41og 388
1 _
log x = 3(2.6415) + 7 (2.7482) — 4(2.5888)

1
logx = 7.9245 + 2 (~1.2518) — 103552
logx = 7.9245 — 0.6259 — 10.3552
logx = —3.0566

To find X’ take antilog on both sides:
Antilog(log x) = Antilog(—3.0566)

(438)3 x 1/0.056

— x = 0.0008778
(388)* X

Q2. A gas is expanding according to the law

5
PV" = C.Find C when P=80,V=3.1 and n = rh

PV =(C
Taking log on both sides:
log PV™ =log C
logP + logV™ =logC
= logC = logP + logV™

logC =log P + nlogV
5
log C =1log80 + Zlog 3.1

log C = 1.9031 + 1.25(0.4914)
log C = 1.9031 + 1.25(0.4914)

logC = 2.5173
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Taking antilog on both sides:
Antilog(log C) = Antilog(2.5173)

C = 329.07

_a
Q3.The formula p:90(5) 10 applies to the

demand of a product, where ‘q’ is the number of
units and p is the price of one unit. How many units
will be demanded if the price is Rs. 18.00?

P=18; p = 90(5) 1o
Taking log on both sides:
_q
logp = log90(5) 10
_q
logp = log 90 + log(5) 10

~ q
log 18 = log 90 + (— 1—010g 5)
1.2553 = 1.9542 —1q—0 (0.6990)
q

£5(0.6990) = 19542 ~1.2553

q
—(0.6990) = 0.6989
T5(0-6990) = 0.698

10 % 0.6989
1= 706990

q = 10 units
Q4IfA =nr? find A,whenm = ? andr = 15.

A =mr?

Taking log on both sides:
log A = log rr?
logA = logm + logr?

logA =logm + 2logr
22
logA = log7 + 2log 15

logA =log22 —log7 + 2log15
logA = 1.3424 — 0.8450 + 2(1.1761)

logA = 2.85




Taking antilog on both sides:
Antilog(log A) = Antilog(2.85) = 707.9

A=7079

Q5. IfV=%7Zr2h,ﬁndV when 7[=§,I’=2.5

and h=4.2

V—1 Zh
—§7TT

Taking log on both sides:

nr?h

logV = log 3

logV =logm + logr? + logh — log 3
22
logV = 10g7 + 2log2.5 +log4.2 —log3

logV =log22 —log7 + 2log2.5 + log4.2 —log 3

logV = 1.3424 — 0.8450 + 2(0.3979) + 0.6232
- 04771

logV =2.7614 — 1.3221
logV = 1.4393
Taking antilog on both sides:
Antilog(logV) = Antilog(1.4393)

V =27.50
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