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Exercise 8(A)

Concise Selina Solutions for Class 9 Maths Chapter 8 -
Logarithms

1. Express each of the following in logarithmic form:

(i)5% =125

(i) 32=1/9

(iii) 102 =0.001
(iv) (81)%4 =27
Solution:

We know that,
a’=c=logac=Db

(i) 5% = 125
logs 125 = 3

(i) 32=1/9
logs 1/9 = -2

(iii) 10 =0.001
log10 0.001 = -3

(iv) (81)%4 = 27
logs1 27 = ¥

2. Express each of the following in exponential form:

(i) logs0.125 = -1
(i) 10g100.01 = -2

(iii) loga A = X
(iv)log101=0
Solution:

We know that,
logac=b=>aP=c

(i) logs 0.125 = -1
81=0.125

(ii) 109100.01 = -2
81=0.125

(iii) loga A = x
aX=A

(iv) logi101 =0
10°=1

3. Solve for x: logio x = -2.
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Solution:

We have,

logio x = -2

102 =x [Aslogac=b=a"=c]
x =107

X = 1/10?

x = 1/100

Hence, x = 0.01

4. Find the logarithm of:
(i) 100 to the base 10
(i) 0.1 to the base 10
(iii) 0.001 to the base 10
(iv) 32 to the base 4

(v) 0.125 to the base 2
(vi) 1/16 to the base 4
(vii) 27 to the base 9
(viii) 1/81 to the base 27
Solution;

(i) Let logio 100 = x

So, 10* =100

10¥ =102

Then,

X=2 [If a™ = a"; then m = n]
Hence, logio 100 = 2

(if) Let log10 0.1 = x

So, 10x=0.1

10*=1/10

10¢ =101

Then,

x=-1 [If a™ = a"; then m = n]
Hence, log10 0.1 =-1

(iii) Let logio 0.001 = x

So, 10*=0.001

10* = 1/1000

10* = 1/103

10 =103

Then,

X =-3 [If a™ =a"; then m = n]
Hence, logi0 0.001 = -3

(iv) Let loga 32 = x

Concise Selina Solutions for Class 9 Maths Chapter 8 -
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So, 4¢ =32

4X=2X2X2Xx2x2

(22)x =25

22x = 25

Then,

2x=5 [If a™ = a"; then m = n]
X =5/2

Hence, logs 32 = 5/2

(v) Letlogz2 0.125 = x

So, 2x=0.125

2% =125/1000

2x=1/8

2X = (1/2)3

X = 2-3

Then,

X=-3 [If a™ = a"; then m = n]
Hence, log2 0.125 = -3

(vi) Let loga 1/16 = x

So, 4% =1/16

4% = (Ya)2

4% = 42

Then,

X=-2 [If a™=a"; then m = n]
Hence, logs 1/16 = -2

(vii) Let loge 27 = X

So, 9* =27

9*=3x3x3

(32)x =33

32x - 33

Then,

2x=3 [If am™ = a"; then m = n]
x =32

Hence, loge 27 = 3/2

(viii) Let log27 1/81 = x

So, 27%=1/81

27 = 1/9?

(33)x = 1/(32)2

3 =1/3%

33x - 3—4

Then,

3x=-4 [Ifa™=a"; then m = n]
X =-4/3
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Hence, logz7 1/81 = -4/3

5. State, true or false:

(i) If logio x = a, then 10* = a
(i) If x¥¥ =z, theny =logzx
(ili) logz28 =3 and logs 2 =1/3
Solution:

(i) We have,

logiox =a

So, 108 =x

Thus, the statement 10 = a is false

(i) We have,

xXy=1z

So, logxz =y

Thus, the statement y = log: X is false

(iii)) We have,

log28=3

So,23=8...(1)

Now consider the equation,

logs 2 = 1/3

81/3 =2

(2313 =2 ...(2)

Both equations (1) and (2) are correct

Thus, the given statements, log2 8 = 3 and logs 2 = 1/3 are true

6. Find x, if:
(i)logsx =0

(i) logx2=-1

(iii) l0ge243 = x
(iv)logs(x-7)=1
(v) loga32=x -4
(vi)log7 (2x?-1) =2
Solution:

(i) We have, logs x =0
So, 3% =x

1=x

Hence,x =1

(if) we have, logx 2 = -1
So, x1=2

1/x=2

Hence, x =%
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(iii) We have, loge 243 = x

9% =243

(32)x = 35

32x - 35

On comparing the exponents, we get
2x=5

X =5/2 = 2%

(iv) We have, logs (x-7) =1
So,51=x-7

5=x-7

XxX=5+7

Hence, x =12

(v) We have, l0ga32=x-4

So, 4%-4 =32
(22)(x-4) - 25
2(2x-8) =25

On comparing the exponents, we get
2x—-8=5

2x=5+8

Hence,

x =13/2 = 6%

(vi) We have, log7 (2x?>-1) =2

So, (2x?-1) =72

2x?-1=49

2x2 =49 +1

2x? =50

x2 =25

Taking square root on both side, we get

X =15

Hence, x = 5 (Neglecting the negative value)

7. Evaluate:
(i) log100.01
(i) log2 (1 = 8)
(ii)) logs 1

(iv) logs 125
(v) logie 8

(vi) logos 16
Solution:

() Let log100.01 = x
Then, 10 =0.01
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10* = 1/100 = 1/10?

So, 10 =107

On comparing the exponents, we get
X=-2

Hence, 10g100.01 = -2

(if) Let log2 (1 + 8) = x

Then, 2 =1/8

2x=1/23

So, 2x =23

On comparing the exponents, we get
Xx=-3

Hence, logi0 (1 + 8) =-3

(iii) Let logs 1 = x

Then, 5*=1

5x =50

On comparing the exponents, we get
x=0

Hence, logs1 =0

(iv) Let logs 125 = x

Then, 5% =125

5*=(5x5x5)=53

So, 5% =52

On comparing the exponents, we get
X=3

Hence, logs 125 = 3

(v) Let logis 8 = x

Then, 16*=8

(24 =(2x2x2)=28

So, 2% =23

On comparing the exponents, we get
4x =3

x = 3/4

Hence, logis 8 = 3/4

(vi) Let logos 16 = x

Then, 0.5* =16
(5/10)*=(2x2x2x2)

(1/2)x =24

So, 2*x=24

On comparing the exponents, we get
-X=4

>X=-4
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8. If logam =n, express a" tin terms in terms of a and m.
Solution:

We have, logam =n

So,

a"=m

Dividing by a on both sides, we get
a"/a=ml/a

a™l=ml/a

9. Givenlogz2x =m and logsy =n
(i) Express 2M-3in terms of x

(ii) Express 5%"*2 in terms of y
Solution:

Given, logzx =mand logs y = n
So,

2"=xand5"=vy

(i) Taking, 2™ = x

2m/23 = x/23

2m-3 = x/8

(i) Taking, 5" =y

Cubing on both sides, we have

(5n)3 - y3

53n = y3

Multiplying by 52 on both sides, we have
530 x 52 =y3x 52

53n+2 - 25y3

10. If log2x =a and logs y = a, write 728 in terms of x and y.
Solution:

Given, logzx=aand logsy = a
So,
a=xand 3=y
Now, the prime factorization of 72 is
72=2x2x2x3x3=2%x3

Hence,
(72)2 = (23 x 322
= 23a y 32a
— (2a)3 X (3a)2
= x3y? [As 22 = x and 32 = y]
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11. Solve for x: log (x -1) +log (x + 1) =log21
Solution:

We have,

log (x-1) +log (x+1)=log2 1
log(x-1)+log (x+1)=0

log [(x - 1) (x +1)] =0

Then,

x-1)(x+1)=1 [Aslog 1 =0]
x2-1=1

x>=1+1

x2=2

X = +\2

The value -V2 is not a possible, since log of a negative number is not defined.
Hence, x = V2

12. If log (x? - 21) = 2, show that x = + 11.
Solution:

Given, log (x?-21) =2

So,

x2-21=10?

x?-21=100

x2=121

Taking square root on both sides, we get
x=%11
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Exercise 8(B)

1. Express in terms of log 2 and log 3:

(i) log 36
(i) log 144
(iii) log 4.5

(iv) log 26/51 - log 91/119
(v) log 75/16 - 2log 5/9 + log 32/243
Solution:

(i) log 36 =log (2 x 2 x 3 x 3)
=log (22 x 3?)
=log 22 + log 32 [Using loga mn = loga m + loga Nn]
=2log 2 + 2log 3 [Using loga m" = nloga m]

(i) log 144 =log (2x2x2x2x3x3)
=log (24 x 3?)
=log 2% + log 32 [Using loga mn = loga m + loga n]
=4log 2 + 2log 3 [Using loga m" = nloga m]

(iii) log 4.5 = log 45/10
=log (5x3x3)/(5x2)
= log 3%/2
=log 32 - log 2 [Using loga m/n = loga m - loga N]
= 2log 3 - log 2 [Using loga m" = nloga m]

(iv) log 26/51 - log 91/119 = log (26/51)/ (91/119)  [Using loga m - loga n = loga m/n]
=log [(26/51) x (119/91)]
=log (2x13x7x117)/ (3x17 x7 x 13)

=log 2/3
=log2—-log 3 [Using loga m/n = loga m - loga N]
(v) log 75/16 - 2log 5/9 + log 32/243
=log 75/16 - log (5/9)? + log 32/243 [Using nloga m = loga m"]
=log 75/16 - log 25/81 + log 32/243
=log [(75/16)/ (25/81)] + log 32/243 [Using loga m - loga N = loga m/n]

=log (75 x 81)/ (16 x 25) + log 32/243

=log (3 x 81)/16 + log 32/243

=log 243/16 + log 32/243

= log (243/16) x (32/243) [Using loga m + loga n = loga mn]
=log 32/16

=log 2

2. Express each of the following in a form free from logarithm:
(iY2logx-logy=1

(i)2logx +3logy=loga

(iialogx-blogy=2log 3
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Solution:

(i) We have, 2logx-logy=1
Then,

logx?-logy=1

log x?ly =1

Now, on removing log we have
x?ly = 10%

= x? =10y

(i) We have, 2logx + 3 log y = log a
Then,

log X2 +log y® =log a

log x?y3 =log a

Now, on removing log we have

x2y3 = a

(ialogx-blogy=2Ilog 3
Then,

log x2 - log y° = log 32

log x3/y® = log 32

Now, on removing log we have
X3fyP = 32

= x2 = 9yP

Concise Selina Solutions for Class 9 Maths Chapter 8 -
Logarithms

[Using nloga m = loga m"]
[Using loga m - loga n = loga m/n]

[Using nloga m = loga m"]
[Using loga m + loga n = loga mn]

[Using nloga m = loga m"]
[Using loga m - loga n = loga m/n]

3. Evaluate each of the following without using tables:

(i) log 5 +1log 8 - 2log 2

(i) log108 + 1091025 + 2l0g103 - l0g10 18

(i) log 4 + 1/3 log 125 - 1/5 log 32
Solution:

(i) We have, log 5 + log 8 - 2log 2
=log 5 + log 8 - log 2
=log5+1log 8 -log 4

=log (5x8)-log4

=log 40 - log 4

=log 40/4

=log 10

=1

[Using nloga m = loga m"]
[Using loga m + loga n = loga mn]

[Using loga m - loga n = loga m/n]

(i) We have, logi08 + logio 25 + 2logi0 3 - l0ogi0 18

= log10 8 + l0g10 25 + log10 3? - log10 18
=10g108 + l0g10 25 + l0g109 - log10 18

=log10 (8 x 25 x 9) - logi0 18
=logio 1800 — logio 18
= logio 1800/18

[Using nloga m = loga m"]
[Using loga | + loga m + loga n = loga Imn]

[Using loga m - loga n = loga m/n]
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= logio 100

= logio 102

= 2logio 10 [Using loga m" = nloga m]
=2x1

=2

(iif) We have, log 4 + 1/3log 125 — 1/5log 32

=log 4 + log (125)'2 — log (32)%° [Using nloga m = loga m"]
=log 4 + log (532 —log (25)Y5

=log4 +log5-log 2

=log (4 x5)—log 2 [Using loga m + loga N = loga mn]
=log 20 — log 2

=log 20/2 [Using loga m - loga n = loga m/n]
=log 10

=1

4. Prove that:
2log 15/18 —log 25/162 + log 4/9 =log 2

Solution:

Taking L.H.S.,

= 2log 15/18 — log 25/162 + log 4/9

= log (15/18)? — log 25/162 + log 4/9 [Using nloga m = loga m"]

=log 225/324 - log 25/162 + log 4/9

=log [(225/324)/(25/162)] + log 4/9 [Using loga m - loga N = loga m/n]

=log (225 x 162)/(324 x 25) + log 4/9

=log (9 x1)/(2 x 1) + log 4/9

=log 9/2 + log 4/9 [Using loga m + loga n = loga mn]
=log (9/2 x 4/9)

=log 2

=R.H.S.

5. Find x, if:
x -log 48 + 3log 2 =1/3 log 125 - log 3.
Solution:

We have,

x-log48 +3log2=1/31log 125 -log 3

Solving for x, we have

x=1log48-3log 2+ 1/3log 125 - log 3
=log 48 — log 22 + log 1253 — |og 3 [Using nloga m = loga m"]
=log 48 — log 8 + log (5%)Y3 —log 3
= (log 48 —log 8) + (log 5 — log 3)

=log 48/8 + log 5/3 [Using loga m - loga N = loga m/n]
=log (48/8 x 5/3) [Using loga m + loga n = loga mn]
=log (2 x5)
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=log 10
=1
Hence, x =1

6. Express logio2 + 1 in the form of logioX.
Solution:

Given, logio2 + 1

=logi02 + logio 10 [As, logio 10 = 1]
=logio (2 x 10) [Using loga m + loga n = loga mn]
= logio 20

7. Solve for x:

(i) logwo(x-10)=1

(i) log (x?-21)=2

(ii)log (x-2)+log (x +2)=log 5

(iv)log(x +5)+log (x-5)=4log2+2log 3
Solution:

(i) We have, logio (x - 10) =1
Then,

Xx—10=10?!

x=10+10

Hence, x = 20

(il) We have, log (x? - 21) = 2
Then,

x?—21 =107

x?—21=100

x?=100+ 21

x?=121

Taking square root on both sides,
Hence, x = £11

(i) We have, log (x - 2) + log (x + 2) = log 5

Then,
log (x - 2)(x + 2) =log 5 [Using loga m + loga n = loga mn]
log (x?-2%)=log 5 [As (x - a)(x + @) = X2 —a?

log (x?-4)=log 5

Removing log on both sides, we get
X2—4=5

x2=5+4

x?2=9

Taking square root on both sides,

X =13
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(iv) We have, log (x +5) +log (x-5)=41log 2+ 2log 3

Then,

log (x + 5) + log (x - 5) = log 2* + log 32 [Using nloga m = loga m"]

log (X + 5)(x - 5) =log 16 + log 9 [Using loga m + loga n = loga mn]
log (x? - 5%) = log (16 x 9) [As (x - a)(x + a) = X2 — a?]

log (x? — 25) = log 144

Removing log on both sides, we have
x?—25=144

X2 =144 + 25

X2 =169

Taking square root on both sides, we get
X =13

8. Solve for x:

(i) log 81/log 27 = x

(i) log 128/log 32 = x

(iii) log 64/log 8 = log X
(iv) log 225/log 15 =log x
Solution:

(i) We have, log 81/log 27 = x
x = log 81/log 27
=log (3x3x3x3)log(3x3x3)
= log 3%/log 3°
= (4log 3)/(3log 3) [Using loga m" = nloga m]
=4/3
Hence, x = 4/3

(i) We have, log 128/log 32 = X

x = log 128/log 32
=log(2x2x2x2x2x2x2)log(2x2x2x2x2)
=log 27/log 2°
= (7log 2)/(5log 2) [Using loga m" = nloga m]
=7/5

Hence, x = 7/5

(ii) log 64/log 8 = log x
log x = log 64/log 8
=log(2x2x2x2x2x2)log(2x2x2)
= log 2%/log 23
= (6log 2)/(3log 2) [Using loga m" = nloga m]
=6/3
=2
So, logx =2
Hence, x = 10?2 = 100
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(iv) We have, log 225/log 15 = log x
log x = log 225/log 15
=log (15 x 15)/ log 15
= log 15%/log 15
= (2log 15)/log 15 [Using loga m™ = nloga m]
=2
So, logx =2
Hence, x = 102 = 100

9. Given log x =m +n and logy =m - n, express the value of log 10x/y? in terms of m
and n.
Solution:

Given,logx=m+nandlogy=m-n
Now consider log 10x/y?,
log 10x/y? = log 10x — log y? [Using loga m/n = loga m - loga n]
=log 10x — 2log y
=log 10 +log x—2 log y
=1+(M+n)—2(mM-n)
=l1+m+n-2m+2n
=1+3n-m

10. State, true or false:

() log 1 xlog 1000 =0

(i) log x/logy =log x —log y

(iii) If log 25/log 5 = log X, then x =2
(iv)logx xlogy =log x +log y
Solution:

(i) We have, log 1 x log 1000 =0

Now,

log1=0and

log 1000 = log 10% = 3log 10 = 3 [Using loga m" = nloga m]
So,

log 1 xlog 1000=0x3=0
Thus, the statement log 1 x log 1000 =0 is true

(i) We have, log x/logy =log x —log y

We know that,

log x/y =log x —log y

So,

log x/log y # log x — log y

Thus, the statement log x/log y = log x — log vy is false
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(iif) We have, log 25/log 5 = log x

log (5 x 5)/log 5 = log x

log 5%/ log 5 = log x

2log 5/log 5 = log x [Using loga m" = nloga m]
2 =log x

So, x = 102

x =100

Thus, the statement x = 2 is false

(iv) We know, log x + log y = log xy

So,

log x +logy # log x x log y

Thus, the statement log x + log y = log x x log y is false

11. If log102 = a and logi03 = b; express each of the following in terms of 'a’ and 'b":
(i) log 12

(ii) log 2.25

1

iii) log 2=

(iii) log 22

(iv) log 5.4
(v) log 60

: 1
iv)log 3=
(iv) log 3
Solution:

Given that logio 2 =aand logio3=b ... (1)
() log 12 =log (2 x 2 x 3)

=log (2x2)+log 3 [Using loga mn =loga m + loga n]
=log 22 + log 3

=2log 2 +log 3 [Using loga m" = nloga m]
=2a+b [From 1]

(ii) log 2.25 = log 225/100
=log (25 x 9)/(25 x 4)

=log 9/4

= log (3/2)?

= 2log 3/2 [Using loga m™ = nloga m]

= 2(log 3 —log 2) [Using loga m/n = loga m - loga Nn]
=2(b-a) [From 1]

=2b-2a

(iii) log 2L = log 9/4
= log (3/2)?
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= 2log 3/2
=2(log 3 —log 2)
=2(b-a)
=2b-2a

(iv) log 5.4 = log 54/10

log (2 x 3 x3x3)/10
log (2 x 3%) — log 10
=log2+log33-1
=log2+3log3-1
—a+3b-1

(v) log 60 = log (10 x 3 x 2)
=log 10 + log 3 + log 2
=1l+b+a

(i) log 31 =log 25/8
8 =|og 5423
log 52 — log 23
2log 5 — 3log 2
= 2log 10/2 — 3log 2

= 2(log 10 — log 2) — 3log 2
2log 10 — 2log 2 — 3log 2

2(1)-2a-3a
=2-5a

Concise Selina Solutions for Class 9 Maths Chapter 8 -
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[Using loga m" = nloga m]
[Using loga m/n = 1oga m - loga N]
[From 1]

[Using loga m/n = loga m - loga Nn]

[Using loga mn = loga m + loga N and log 10 = 1]
[Using loga m" = nloga m]

[From 1]

[Using loga Imn = loga | + loga m + logio n]
[From 1]

[Using loga m/n = loga m - loga n]
[Using loga m" = nloga m]

[Using loga m/n = loga m - loga Nn]

[From 1]

12. If log 2 =0.3010 and log 3 = 0.4771,; find the value of:

(i) log 12

(i) log 1.2
(iii) log 3.6
(iv) log 15
(v) log 25
(vi) 2/3 log 8
Solution:

Given, log 2 =0.3010 and log 3=0.4771

() log 12 = log (4 x 3)

=log 4 +log 3
log 22 + log 3
2log 2 +log 3
=2x0.3010 + 0.4771
=1.0791

(i) log 1.2 = log 12/10
=log 12 —log 10
=log (4 x 3) —log 10

[Using loga mn = loga m + loga N]

[Using loga m" = nloga m]

[Using loga m/n =loga m - loga n]
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=log 4 + log 3 —log 10 [Using loga mn =loga m + loga Nn]
=log 22 + log 3 — log 10
=2log 2 +log 3 —log 10 [Using loga m" = nloga m]

=2x0.3010 +0.4771—-1  [Aslog 10 = 1]
= 0.6020 + 0.4771 — 1

=1.0791-1
=0.0791
(iii) log 3.6 = log 36/10

=log 36 — log 10 [Using loga m/n = loga m - loga N]
=log(2x2x3x3)-1 [As log 10 = 1]
=log (2?x3%) -1
=log22+log32-1 [Using loga mn = loga m + loga N]
=2log2+2log3-1 [Using loga m" = nloga m]

=2x0.3010+2x04771-1
=0.6020 + 0.9542 -1
=1.5562 -1

=0.5562

(iv) log 15 = log (15/10 x 10)
=log 15/10 + log 10 [Using loga mn = loga m + loga n]
=log3/2+1 [As log 10 = 1]
log3—-log2+1 [Using loga m/n = loga m - loga n]
0.4771-0.3010 +1
=1.1761

(v) log 25 = log (25/4 x 4)
=log 100/4
=log 100 — log 4 [Using loga m/n = loga m - loga Nn]
= log 10? — log 22
= 2log 10 — 2log 2 [Using loga m" = nloga m]
=(2x1)-(2x0.3010)
=2-0.6020
=1.398

13. Given 2 logio X + 1 =log1o 250, find:
(i) x

(i) log1o 2x

Solution:

(i) Given equation, 2logio x + 1 =logio 250

log1o x? + log1o 10 = log1o 250 [Using nloga m = loga m" and logio 10 = 1]
log1o 10x? = log1o 250 [Using loga m + loga n = loga mn]
Removing log on both sides, we have

10x2 = 250

x2=25
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X=1x5

As x cannot be a negative value, x = -5 is not possible
Hence, x =5

(i) Now, from (i) we have x =5

So,

logio 2x = logio 2(5)
=logio 10
=1

14. Given 3log x + %2 log y = 2, express y in term of x.
Solution:

We have, 3log x + %2logy = 2

log x3 + log y¥2 =2 [Using loga m + loga n = loga mn]
Iog X3y1/2 =2

Removing logarithm, we get

X3y1/2 - 102

yl2 = 100/x3

On squaring on both sides, we get

y = 10000/x°®

y = 10000x®

15. If x = (100)3, y = (10000)° and z = (10)¢, find log 10y/x?z3 in terms of a, b and c.
Solution:

We have,
X = (100)3, y = (10000) and z = (10)¢
So,
log x =alog 100, log y = b log 10000 and log z = c log 10
= log x =alog 102, logy = b log 10* and log z = ¢ log 10
= log x = 2alog 10, logy = 4b log 10 and log z = c log 10
=>logx=2a,logy=4bandlogz=c... (i)
Now,
log 10y/x?z3 = log 10y — log x2z3 [Using loga m/n = loga m - loga n]
= (log 10 + log Vy) — (log x2 + log z3)  [Using loga mn = loga m + loga n]
=1 +log y¥2 — log x2 — log 72
=1+%logy—2logx—-3logz [Using loga m™ = nloga m]
=1 + %(4b) — 2(2a) — 3c ... [Using (i)]
=1+2b-4a-3c

16. If 3(log 5-1og 3) - (log 5-21log 6) =2 —log X, find Xx.
Solution:

We have,
3(log5-1log 3) — (log 5—-2log 6) =2 - log x
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3log5—-3log3—-1log5 + 2log 6 =2 —log x

3log5—-3log3—-1log5+2log (3x2)=2-logx

2log 5-3log 3 + 2(log 3 + log 2) = 2 — log x [Using loga mn =loga m + loga Nn]
2log5—1log 3 + 2log 3 + 2log 2 =2 —log x

2log 5-log 3 +2log 2 =2 —log x

2log5-log3+2log2+logx=2

log 52 - log 3 + log 22 + log x = 2 [Using nloga m = loga m"]
log25-log3+log4+logx=2

log (25 x4 x x)/[3 =2 [Using loga m + loga N = [oga mn & loga m - loga N = loga m/n]
log 100x/3 =2

On removing logarithm,

100x/3 = 102

100x/3 =100

Dividing by 100 on both sides, we have

x/3=1

Hence, x =3
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Exercise 8(C)

1. If logi0 8 = 0.90; find the value of:
(i) logio 4

(ii) log V32

(i) log 0.125

Solution:

Given, logio 8 = 0.90
logio (2 x 2 x 2) =0.90
logi0 23 =0.90

3logio 2 =0.90

logio 2 = 0.90/3
l0g102=0.30 ... (1)

() log 4 = log10 (2 x 2)
= logio 22
=2 logio 2
=2x0.60 ... [From (1)]
=1.20

(i) log V32 = log1o 3212
=% 10g10(2X2Xx2Xx2x2)
=% log1o 2°
=% x 51logio 2
=% x5x0.30 ... [From (1)]
=0.75

(iii) log 0.125 = log 125/1000
= logio 1/8
= logio 1/23
logio 273
-3 logio0 2
-3x0.30 ... [From (1)]
-0.90

2. If log 27 = 1.431, find the value of:
() log 9 (ii) log 300
Solution:

Given, log 27 =1.431

So, log 33 =1.431

3log3=1.431

log 3=1.431/3
=0.477 ... (1)

(i) log 9 = log 32

Concise Selina Solutions for Class 9 Maths Chapter 8 -
Logarithms
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=2log 3
=2x0477 ... [From (1)]
=0.954

(i) log 300 = log (3 x 100)
=log 3 + log 100
=log 3 + log 102

log 3 + 2log 10

3.1f logio a =D, find 10%°-2in terms of a.

Solution:

Given, logioa=">b

Now,

Let 10%°-2=x

Applying log on both sides,
log 10%° -2 =|og x

(3b —2)log 10 = log x
3b—-2=log x

3logio a—2 =log x

3logio a — 2log 10 = log x
log1o @ — log 102 = log x
logio @ — log 100 = log x
log1o a3/100 = log x

On removing logarithm, we get
a®/100 = x

Hence, 10%°-2 = a3%/100

4. If logs x =y, find 5%*3in terms of x.
Solution:

Given, logs x =y

So, 5Y =x

Squaring on both sides, we get
(5y)2 = X2

52y - X2

52y X 53: X2 X 53

Hence,

52y+3 = 125x2

5. Given: logsm =x and logs n =y.
(i) Express 3%¢-3in terms of m.

(i) Write down 31-%*3Xin terms of m and n.

https://byjus.com
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(i) If 21logs A =5x - 3y; find A in terms of m and n.

Solution:

Given, logsm =xand logsn =y
So,3¥=mand3=n... (1)
(i) Taking the given expression, 32*-3
32x-3 = 32x . 3-3
=3, 1/33
= (3x)2/33
= m?/33 ... [Using (1)]
=m?/27
Hence, 3¢~ 2 = m?/27

(i) Taking the given expression, 31 -2 *3x
31-2y+3x - 31_ 3-2y_ 33x
=3.(3¥)2. (33
=3.n2.m? ... [Using (1)]
= 3m?3/n?
Hence, 31-%*+3 = 3m3/n2

(iif) Taking the given equation,
2logs A =5x-3y

logs A% = 5x - 3y

logs A% =5logz m - 3logz n ... [Using (1)]
logs A?=logs m® - logs n®

logs A? = logs m%/n3

Removing logarithm on both sides, we get

A2 =md/n3

Hence, by taking square root on both sides
A= \/(mS/n3) = m>5/2/n3/2

6. Simplify:

() log (@)®-log a
(i) log (@)® ~ log a
Solution:

(i) We have, log (a)? - log a
=3log a-loga
=2log a

(il) We have, log (a)® + log a
= 3log a/ log a
=3

7.1flog (a+b)=Ilog a+loghb,find ainterms of b.
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Solution:

We have, log (a + b) =log a + log b
Then,

log (a + b) =log ab

So, on removing logarithm, we have
at+b=ab

a—ab=-b

a(l-b)=-b

a=-b/(1-Db)

Hence,

a=b/(b-1)

8. Prove that:

(i) (log a)? - (log b)? = log (a/b). log (ab)
(i)lIfalogb+bloga-1=0,then b2 a’>=10
Solution:

(i) Taking L.H.S. we have,

= (log a)? - (log b)?

= (log a + log b) (log a - log b) [As X2 —y? = (X + Y)(X - V)]
= (log ab). (log a/b)

=R.H.S.

- Hence proved

(i) We have,alogb+bloga-1=0
So,

log b2 +loga”-1=0

log b2 +loga’=1

log b2a =1

On removing logarithm, we get

b2aP = 10

- Hence proved

9.()Iflog (a+1)=1log (4a - 3) - log 3; find a.

(i) If 2logy -log x -3 =0, express x in terms of y.
(iif) Prove that: logio 125 = 3(1 - l0g102).

Solution:

(i) Given, log (a+ 1) =log (4a-3)-log 3

So,

log (a + 1) =log (4a - 3)/3

On removing logarithm on both sides, we have
a+1l=(4a-3)/3

3@a+1l)=4a-3
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3a+3=4a-3
Hence,a=6

(ii) Given, 2logy -logx-3=0

So,
logy?—log x=3
log y?/x = 3

On removing logarithm, we have
y?/x = 10% = 1000
Hence, x = y?/1000

(iif) Considering the L.H.S., we have
logio 125 =logio (5 x 5 x 5)
=logio 53
= 3logi0 5
= 3logio0 10/2
= 3(logio 10 - logio 2)
=3(1 - logio 2) [Since, logio 10 = 1]
=R.H.S.
- Hence proved

10. Givenlog x =2m —-n,logy =n -2m and log z =3m - 2n. Find in terms of m and n,
the value of log x?y3/z%.
Solution:

We have, logx=2m—-n,logy=n-2mand log z=3m -2n
Now, considering
log x?y3/z* = log x?y® — log z*
= (log x?+ log y®) — log z*
= 2log x + 3log y — 4log z
=2(2m -n) + 3(n — 2m) — 4(3m — 2n)
=4m—-2n+3n—-6m—12m + 8n
=-14m + 9n

11. Given logx 25 = logx 5 = 2 = logx 1/125; find Xx.
Solution:

We have, logx 25 —logx 5 = 2 — logx 1/125
logx (5x5)—1logx5=2-1logx 1/(5 x5 x5)
logx 52 — logx 5 = 2 — logx 1/53

2|ng 5— |ng 5=2- |ng 1/53

logx 5 =2 — 3logx 1/5

|ng 5=2+ 3logx (1/5)_1

logx 5 =2 + 3logx 5

2= |ng 5- 3logx 5

2 = 2log« 5
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-1 =1logx 5

Removing logarithm, we get
x1=5

Hence, x = 1/5

Concise Selina Solutions for Class 9 Maths Chapter 8 -
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Exercise 8(D)
1.1f3/2log a+2/3log b -1=0, find the value of a®.b*
Solution:

Given equation,
3/2loga+2/3logh-1=0
log a®? +logb?3-1=0

Iog a’2xp23-.1=0
Removing logarithm, we have
a3/2_b2/3 =10

On manipulating,

(a3/2.p2/3)6 = 106

Hence,

a’.b* =106

2. 1fx=1+log2-log5,y=2log3and z=1og a-log 5; find the value of aif x +y = 2z.
Solution:

Given,x=1+log2-log5,y=2log3and z=log a - log 5
Now, considering the given equation x +y = 2z
(1 +log 2 —-1log 5) + (2log 3) = 2(log a - log 5)
1+log2-log5+2log 3=2log a-2log 5
1+log2—-log5+2log 3+ 2log 5 =2log a

log 10 + log 2 + log 32 + log 5 = log a2

log 10 +log 2 + log 9 + log 5 = log a2

log (10 x 2 x 9 x 5) = log a2

log 900 = log a2

On removing logarithm on both sides, we have
900 = a?

Taking square root, we get

a=1=30

Since, a cannot be a negative value,

Hence, a = 30

3.1fx=1log 0.6; y =log 1.25 and z =log 3 - 2log 2, find the values of:
()x+y-z (i) 5**y -2
Solution:

Given,
x =10g 0.6,y =log 1.25 and z = log 3 - 2log 2
So, z =log 3 - log 2?

=log3-log 4
= log %
=log 0.75 ... (1)
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(i) Considering,

X+y-z=1log 0.6 +log 1.25 - log 0.75 ... [From (1)]
log (0.6 x 1.25)/0.75

log 0.75/0.75

=log 1

=0...(2)

(i) Now, considering
52 =50 [From (2)]
=1

4.1f a2 =1log x, b®=log y and 3a?- 2b®=6log z, express y in terms of x and z.
Solution:

We have, a2 =log x and b3 =log y

Now, considering the equation

3a’ — 2b% =6log z

3log x — 2log y = 6log z

log x3 — log y? = log z°

log x3/y? = log z8

On removing logarithm on both sides, we get
x3ly? = 26

So,

y? = x3/z8

Taking square root on both sides, we get
y = V(x3/z5)

Hence, y = x32/z3

5.1f log (a-b)/2=% (log a + log b), show that: a?+ b? = 6ab.
Solution:

We have, log (a - b)/2 =% (log a + log b)
log (a-b)2=%loga+%logb
= log a2 + log b2
= log Va + log \b
= log V(ab)
Now, removing logarithm on both sides, we get
(a - b)/2 = (ab)
Squaring on both sides, we get
[(a - b)/2]? = [V(ab)]?
(a-b))/4=ab
(a—Db)?=4ab
a?+ b?—2ab =4ab
a?+b?=4ab + 2ab
a’+ b2 =6ab
- Hence proved
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6. If a2 + b? = 23ab, show that: log (a + b)/5 =% (log a + log b).

Solution:

Given, a + b?2 = 23ab
Adding 2ab on both sides,
a? + b2 + 2ab = 23ab + 2ab
(a+ b)?2=25ab
(a+b))25=ab

[(a + b)/5]?> =ab

Taking logarithm on both sides, we have
log [(a + b)/5]% = log ab

2log (a + b)/5 = log ab
2log(a+b)/5=loga+logb
Thus,

log (a + b)/5 =% (log a + log b)

7.1f m =log 20 and n = log 25, find the value of x, so that: 2log (X - 4) =2m - n.

Solution:

Given, m = log 20 and n = log 25
Now, considering the given expression
2log (x-4)=2m-n

2log (x - 4) = 2log 20 — log 25

log (x - 4)2 = log 20? — log 25

log (x - 4)? = log 400 — log 25

log (x - 4)? = log 400/25

Removing logarithm on both sides,
(x - 4)? = 400/25

X2 —8x+16 =16

x>—8x=0

X(x-8)=0

So,

x=0o0rx=28

If x =0, then log (x - 4) doesn’t exist
Hence, x =8

8. Solvefor xand y; if x >0and y > 0; log xy =log x/y + 2log 2 = 2.

Solution:

We have,

log xy =log x/y + 2log 2 = 2
Considering the equation,
log xy =2

log xy = 2log 10

log xy = log 10?2
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log xy = log 100
On removing logarithm,
xy =100 ... (1)

Now, consider the equation
log x/y + 2log 2 =2

log xly +log 22 =2

log x/y +log 4 =2

log 4xly = 2

Removing logarithm, we get
4xly = 102

4x/ly = 100

xly = 25

(xy)ly? =25

100/y? = 25 ... [From (1)]
y? = 100/25

y?=4

y=2 [Since, y > 0]

From log xy = 2

Substituting the value of y, we get

log 2x =2

On removing logarithm,

2x = 107

2x =100

x = 100/2

x =50

Thus, the values x and y are 50 and 2 respectively

9. Find x, if:

(i) logx 625 =-4
(i) logx (bx -6) =2
Solution:

(i) We have, logx 625 = -4

On removing logarithm,

x4 =625

(1/x)* =54

Taking the fourth root on both sides,
1/x=5

Hence, x = 1/5

(i) We have, logx (5x - 6) =2
On removing logarithm,
Xx>=5x—6

x>—5x+6=0
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X2—3x—-2x+6=0
X(x-3)—2(x-2)=0
(x-2)(x-3)=0
Hence,

Xx=2o0r3

10. If p =log 20 and q =log 25, find the value of x, if 2log (x + 1) =2p — Q.
Solution:

Given, p =log 20 and g = log 25
Considering the equation,
2log(x+1)=2p—-q

log (x + 1)*=2p —¢

log (x + 1)? = 2log 20 — log 25

log (x + 1)? = log 20% — log 25

log (x + 1)? = log 400 — log 25

log (x + 1)? = log 400/25

Removing logarithm on both sides, we have
(x + 1) =400/25 = 16

(X +1)> = (4)?

Taking square root on both sides, we have
Xx+1=4

XxX=4-1

Hence, x =3

11. If logz (x +y) =logs (x - y) =log 25/log 0.2, find the value of x and y.
Solution:

Considering the relation, logz (x + y) = log 25/log 0.2
logz (x +y) =logo.2 25

= logz/10 52
= 2logus 5
= 2logst 5
=-2logs 5
=-2x1
=-2

So, we have

log2 (x +y) =-2

Removing logarithm, we get

X+y=22

X+y=1/22

x+y="Ya..(i)

Now, considering the relation logs (x - y) = log 25/log 0.2
logs (X - y) = =logo.2 25
= log2/10 52
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= 2logus 5
=2logs* 5
-2logs 5
-2x1

-2

So, we have

logs (X -y)=-2

Removing logarithm, we get
X—y=237?

X—y=1/3?

x—=y=1/9 ... (ii)

On adding (i) and (ii), we get
X+y=Ya
Xx—-y=1/9
2X=Y4+ 1/9
2x=(9+4)/36
2x = 13/36
x =13/(36 x 2)
=13/72

Now, substituting the value of x in (i), we get
13/72 +y =Y
y=Y-13/72

= (18 - 13)/72

=5/72

Hence, the values of x and are is 13/72 and 5/72 respectively

12. Given: log x/log y = 3/2 and log xy = 5; find the values of x and y.

Solution:

Given, log x/logy =3/2 ... (i) and log xy = 5 ... (ii)
So,

logxy =logx+logy=5

And, we have log y = (2log x)/3 ... [From (i)]
Now,

log x + (2log x)/I3 =5

3log x +2logx=5x3

5log x =15

log x = 15/5

logx=3

Removing logarithm, we get

x = 10% = 1000
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Substituting value of x in (ii), we get
logxy =5

Removing logarithm, we get

Xy = 10°

(10%).y =10°

y = 105/103

y =102

y =100

13. Given logiox = 2a and logioy = b/2

(i) Write 102 in terms of x

(ii) Write 102 *1in terms of y

(iii) If logio p = 3a — 2b, express p in terms of x and y.
Solution:

Given, logio x = 2a and logioy = b/2

(i) Taking logio X = 2a

Removing logarithm on both sides,

X = 1022

Taking square root on both sides, we get
X1/2 - 102a/2

Hence, 102 = x12

(if) Taking logioy = b/2

Removing logarithm on both sides,
y = 10972

On manipulating,

y4 — 10b/2x4

y4 - 102b

10y*=10%* x 10

Hence, 1020 +1 = 10y*

(iii) We have, 102 = x1/2

and y = 10v72

Considering the equation, logio p = 3a—2b
logio p=3a-2b

Removing logarithm, we get

p= 103a-2b

p = 10%3/10%°

p= (10a)3/(10b/2)4

p = (x*2)*/(y)*

Hence, p = x32/y*

14. Solve:
logs(x +1)-1=1+logs(x - 1).
Solution:
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Considering the given equation,
logs(x +1)-1=1+logs(x-1)
logs(x +1)-logs(x-1)=1+1
logs(x + 1)/(x-1) =2
Removing logarithm, we have
(x+1)/(x-1)=5?
(x+1)/(x-1)=25
(x+1)=25(x-1)
X+1=25x—-25
25x—x=25+1

24x = 26

X = 26/24

Hence, x = 13/12

15. Solve for x, if:
logx 49 —logx 7 + logx 1/343 +2=0
Solution:

We have,

logx 49 — logx 7 + logx 1/343 +2 =0
logx 49/(7 x 343) +2=0
logx 1/49 = -2

logx 1/72 = -2

logx 72 =-2

-2logx 7 = -2

So,

logx7=1

Removing logarithm, we get
X=7

16. If a2 =1log x, b2 =log y and a%/2 - b3/3 =log c, find c in terms of x and y.
Solution:

Given,

a?=logx, b®=logy
Considering the given equation,
a%/2 -b3%3=logc

(log x)/2 — (log y)/3 =log c

¥ logx—-1/3logy=1logc

log x*? —log y*® =log ¢

log x2/yY3 = log ¢

On removing logarithm, we get
xL2lyl3 = ¢

Hence, ¢ = x'2/y'3 is the required relation
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17. Given: x =log10 12,y =log4 2 x log10 9 and z = log1o 0.4, find
)x-y=-2z

(i) 13x-y-2

Solution:

(i) Considering, x—y —2z

=logi0 12 — (logs 2 x logi0 9) - logi0 0.4

=logio 12 — (log4 2 x logio 9) - logi0 0.4

=1log1o (4 x 3) — (log1o 2/ logio 4 x logio 9) - logio 0.4

=log1o 4 + log1o 3 — (log1o 2 x log1o 32)/ log1o 22 — log1o 4/10

=log10 4 + logio 3 — (logio 2 x 2logio 3)/ 2logio 2 — (Iog10 4 — logio 10)
=logi0 4 + logio 3 —logi0 3 — logio 4 + logio 10

=logi0 4 + logio 3 —logi0 3—1og104 + 1

=1

(ii) Now,
13%-¥-2=131=13

18. Solve for x, logx 15V5 =2 — logx 35
Solution:

Considering the given equation,
logx 1575 = 2 — logx 3V5

logx 155 + logx 3V5 = 2

logx (155 x 3V5) = 2

logx (45 x5) =2

logx 225 = 2

Removing logarithm, we get

x? =225

Taking square root on both sides,
x=15

19. Evaluate:

(i) logh ax logc b x logac

(i) logs 8 +logo 16

(iii) logs 8/(logz2s 16 x log10o 10)
Solution:

Using logs a = 1/loga b and logx a/logx b = logs a, we have

(i) logb a x loge b x loga
_log,ga ><I:::glc,b " log,q,c

logib  logec  10gyea
=1
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(ii) logs 8 + loge 16
=logs 8/ loge 16
_log,,8 " log,, 9

log,,3 log,,16

_ 3loge2 " 2log,,3
log,p3 4log,2

=3xY%

=3/2

(iii) logs 8/(logzs 16 x logi0o 10)
10g,,8
__logS
- logy416 ,, 10g;,10
log,,25 log,,100
log, ,2°
_ log,,5
" Toge2? . 1991510
log,,5% log,,10?

_logyp2° 1 log,s5* g log, 10
log,,5 log,,2* log,,10

_ 3log2 ’ 2log, ;5 " 2log,10
log,sS  4og2 109,10

=3x¥%x2
=3

20. Show that:
l[ogam +logabm=1+1l0ogab
Solution:

Considering the L.H.S.,
loga m + logab m = loga m/logap m
= logm ab/logm a [As logb a = 1/loga b]

= loga ab [As logx a/logx b = logp a]
=loga a +1l0ga b
=1+logab

21. If logva2r x = 2 2/3, find x.

Solution:

We have,

logver x =2 2/3

logv27 x = 8/3
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Removing logarithm, we get

x = 2788
= 2712x83

- 274/3
= 33x 4/3

= 34
Hence, x = 81

22. Evaluate:
1/(loga bc + 1) + 1/(logo ca + 1) + 1/(logc ab + 1)
Solution:

We have,

1 1 1
Iogabc—l—logb ca—l_logc ab=1

1 1 1

“log_bc=log,a log, ca-log, b log_ab-log.c
1 1 1
“log_abc log, aba log, abc

1 1 1
~logabc logabc logabc

loga logb logc
_loga-logb-logc
B logabc
logabc

I logabc
=1

[-log.b<log, c =log, bc]

[-log.b =log, c =log, be ]
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