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EXERCISE 9.1

1. Convert the following to logarithmic form:
(i) 52 =25

(ii) a°* = 64

(iii) 7* =100

(iv)9° =1

(v)6'=6

(vi) 32=1/9

(vii) 102 =0.01

(viii) (81)%* = 27

Solution:

(i) 52 =25

Let us apply log, we get

Logs 25 =2

(ii) a° = 64
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Let us apply log, we get

Log, 64 =5

(iii) 7= 100
Let us apply log, we get

Log; 100 = x

(iv) 9° =1
Let us apply log, we get

Logs1=0

(v)6'=6
Let us apply log, we get

Logs 6 = 1

(vi) 32=1/9
Let us apply log, we get

Log; 1/9 =-2

(vii) 102 =0.01
Let us apply log, we get

Log 0.01 =-2

(viii) (81)%4 = 27
Let us apply log, we get
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Logg, 27 =%

2. Convert the following into exponential form:

(i)log,32=5
(ii) log, 81=4
(iii) log;1/3 = 1

(iv) log; 4 = 2/3

(v) logs 32 = 5/3

(vi) log, (0.001) = -3
(vii) log, 0.25 = -2

(viii) log, (1/a) = -1

Solution:

(i)log,32=5

The exponential form of the expression is
2°=32

(i) log; 81=4

The exponential form of the expression is
34 =81
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(iii) log; 1/3 = -1
The exponential form of the expression is

3'=1/3

(iv) log; 4 = 2/3
The exponential form of the expression is

(8)2/3 =4

(v) logg 32 = 5/3
The exponential form of the expression is

(8)°° = 32

(vi) log, (0.001) = -3
The exponential form of the expression is

107 = 0.001

(vii) log, 0.25 = -2
The exponential form of the expression is

22=0.25

(viii) log, (1/a) = 1

The exponential form of the expression is

a'=1/a

3. By converting to exponential form, find the values of:
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(i) log, 16

(ii) logs 125
(iii)) log, 8
(iv) log, 27
(v) logs, (.01)
(vi) log; 1/7
(vii) log.; 256

(viii) log, 0.25

Solution:

(i) log, 16

Let us consider log, 16 = x
So,

(2y*=16

=2x2x2x%x2

2¢=24

By comparing the powers,
x=4
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(i) logs 125

Let us consider logs 125 = x
So,

(5y'=125

=5x5x5

5¢=53

By comparing the powers,

x=3

(iii) log, 8

Let us consider log, 8 = x
So,

4y =8
(2%x2)=2%x2x2

2% =23

By comparing the powers,
2x=3

x=3/2

(iv) logg 27

Let us consider logg 27= x
So,

9y =27
(3x3y=3%x3x%x3

32 = 33
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By comparing the powers,
2x=3

x =3/2

(v) logs (.01)

Let us consider logq, (.01) = x
So,

(10)*=1/100

=1/10 x 1/10

10* = 1/(10)?

10*=1072

By comparing the powers,

X=-2

(vi) log; 1/7

Let us consider log; 1/7 = x
So,

(7y =17

7x = 71

By comparing the powers,

X =-1

(vii) log.5 256
Let us consider log.; 256 = x
So,
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(.5) = 256
(510)=2x2x2x2x2x2x2x2
(1/2) = 28

2y =2°

By comparing the powers,

(viii) log, 0.25

Let us consider log, 0.25 = x
So,

(2)=0.25

= 25/100

2x=1/4

2¢=(2)?

By comparing the powers,
X=-2

4. Solve the following equations for x:

(i) log; x =2
(ii) log, 25 =2
(iii) logqo x = -2

(iv) log, x =
(v) log, 11 =2.5
(vi) log, ¥a = -1
(vii) logg, x = 3/2
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(viii) loge x = 2.5

(ix) log, x =-1.5

Solution:

(i) logs x =2

Let us simplify the expression,
(32 =x

x=9

(i) log, 25 = 2

Let us simplify the expression,
(x)> =25

=5x5

x? = 5?

Since the powers are same,

So,
x=5
(iii) logyo x = -2

Let us simplify the expression,
(10)2=x

x = 1/(10)?

=1/100

x=0.01

(iv) log, x =

Let us simplify the expression,
(4)"2 =x

X=(2x2)"
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= (2

X=2

(v) log, 11 =2.5

Let us simplify the expression,
(x)' =11

x=1

(vi) log, va = -1

Let us simplify the expression,
x)"'="

x'=4"

Since the powers are same,
So,

x=4

(vii) loggy x = 3/2

Let us simplify the expression,
(81)%2 = x

x = 8132

= (32

= 34x312

=36

=3x3x3x3x3x3

=729

X =729

(viii) logg x = 2.5

logg x = 5/2
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Let us simplify the expression,
(9)°2 = x

X = (32)*2

= 32x512

=35

=3x3x3x3x3

=234

x =234

(ix) log, x =-1.5

log, x =-3/2

Let us simplify the expression,
(4)32% = x

X = (22)372

= D2x-312

=3

=1/2°

=1/(2%2x%2)

=1/8

x=1/8

5. Given log,,a = b, express 10?2 in terms of a.
Solution:

Given:

logpa=Db

(10 =a

Now,
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10?3 = (10)** / (10)°

= (10°)2/(10 x 10 x 10)

Substitute the value of (10)° = a, we get
= a%/1000

6. Given log,, x= a, log,, y = b and log,, z =c,

(i) write down 10%- in terms of x.

(ii) write down 10°*" in terms of y.

(iii) if log,e P = 2a + b/2 — 3c, express P in terms of x, y and z.

Solution:
Given:
logqo X=a
e (102 =x
logiey =b
o (100 =y
logsp z =C
e (10)°=2z
(i) Write down 10?23 in terms of x.
1023 = (10)?2/ (10)°
=(10%)2/(10 x 10 x 10)
Substitute the value of (10)? = x, we get
= x%1000
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(ii) Write down 10°*" in terms of y.
10%1 = (10)* / (10)"

=(10°)3/(10)

Substitute the value of (10)° =y, we get
=y%10

(iii) If log,o P = 2a + b/2 — 3c, express P in terms of x, y and z.

we know that,

(102 =x

(10° =y

(10 =2z

By substituting the values

logy, P =2a +b/2-3c

=2logo X + Y2l0g4e y — 3 logo z
= logqo X2 + 10g4o Y2 - log Z°
=logq (X* + y"?) — logy, Z°

= logso [(x*Vy)/z°]

P = (xt\y)/z®

7. If log,ox = a and log,,y = b, find the value of xy.
Solution:

Given:

logoX = a

(10)2 =x

logyy = b

(10)° =y
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Then,

xy = (10)* x (10)°

= (10)®

8. Given log,, a = m and log,, b = n, express a*/b? in terms of m and n.
Solution:

Given:

logwa=m

(10)"=a

logiyb=n

(10"=b

So,

a®/b? = (10™)* / (10")?
=10°"/10%"

=103 -2

9. Given log,,a= 2a and log,,y = -b/2

(i) write 10? in terms of x.

(ii) write 10%*! in terms of y.

(iii) if log,,P= 3a — 2b, express P in terms of x and y.

Solution:
Given:
logq,a= 2a
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(10)*2 =a
logoy = —b/2
(10)°2 =y

(i) Write 10? in terms of x.
102 = (10%)"2

= ()"

= x

(ii) Write 10%**" in terms of y.
10%*1 = 10% x 10’

= 1042 x 10"

= (10°2)* x 10"

=y* x 10’

= 10y*

(iii) If log,oP= 3a — 2b, express P in terms of x and y.
log,,P=3a—2b

Substitute the values,
log,oP= 3/2 (2a) — 4(b/2)

= 3/2 (logqy X) — 4 (logqo )

= (logyo x)** - (logyo y)*
=logqo [(x*?) / y*]
P=x%?)/y*

10. If log, y = x and log; z = x, find 72% in terms of y and z.

Solution:

Given:
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So,
72¢=(2x2x2x3x3)
= (23 x 32y

= 2% x 3%

= (2 x (39

=y3 x 72

=y%22

11. If log, x = a and logsy = a, write 100%*" in terms of x and y.

Solution:
Given:

log, x = a

So,

10077 = (2 x 2 x 5 x 5)2
= (22 x 522

= D4a2 x Ba2

= (2%2)/22 x (5%)/52

= [(2)" x (5] / (4x25)
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= (x*y*)/100

EXERCISE 9.2

1. Simplify the following:
(i) log a* - log a?

(i) log a® + log a?

(iii) log 4/log 2

(iv) (log 8 log 9)/log 27
(v) log 27/log V3

(vi) (log 9 — log 3)/log 27
Solution:

(i) log a® — log a2

By using Quotient law,

log a° — log a® = log (a%/a?)
=log a

(i) log a* + log a2

By using power law,

log a®+log a®> = 3log a + 2 log a
=3log a/2log a

=3/2

(iii) log 4/log 2

Let us simplify the expression,
log 4/log 2 = log(2%2)/log 2
By using power law,

=2 log 2/log 2

=2
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(iv) (log 8 log 9)/log 27

Let us simplify the expression,

(log 8 log 9)/log 27 = (log 23. log 3?)/log 3°
By using power law,

=[(3 log 2).(2 log 3)]/(3 log 3)
=[(log 2).2] /1

=2log 2

=log 22

=log 4

(v) log 27/log V3

Let us simplify the expression,

log 27/log V3 = log(3%x3x3)/log(3)"?
= log 3%/log 3"

By using power law

= 3log 3/((1/2)log 3)

= (3x2)/1 (log 3/log 3)

= (6) (1)

=6

(vi) (log 9 — log 3)/log 27

Let us simplify the expression,

(log 9 — log 3)/log 27 = [log(3%3) — log 3] / log(3%3x3)
= [log 3? — log 3]/ log 33

By using power law

=[2log 3 - log 3]/3log 3

=log 3/3log 3
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=1/3

2. Evaluate the following:

(i) log (10 = 310)

(ii) 2 + 72 log(107?)

(iii) 2 log 5 + log 8 — "2 log 4

(iv) 2 log 10° + 3 log 102 —-1/3 log 53 + 2 log 4
(v)2log2 +log5-"2log 36 —log 1/30
(vi)2log5+log3+3log2-".log 36 -2log 10
(vii) log 2 + 16 log 16/15 + 12 log 25/24 + 7 log 81/80
(viii) 2 log4o 5 + log,, 8 — Y2 log, 4

Solution:

(i) log (10 + ¥10)

Let us simplify the expression,

log (10 + ¥10) = log (10 + 10"?)

=log (10"~ 3)

= log (10%?)

=2/3log 10

=2/3(1)

=2/3

(i) 2 + Y2 log(10®)

Let us simplify the expression,

2+ %10g(10°) =2 + % x (-3) log 10
=2-3/21log 10

=2-3/2(1)

=2-3/2
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= (4-3)/2

=%

(iii) 2 log 5 + log 8 — 2 log 4

Let us simplify the expression,

2log 5 +log 8 — 2 log 4 = log 5 + log 8 — %2 log 22
=log 25 + log 8 — %2 2log 2

=log 25 +log 8 —log 2

= log (25x8)/2

= log (25%4)

=log 100

=log 10?

=2log 10

=2(1)

=2

(iv) 2 log 10% + 3 log 102 - 1/3 log 53 + Y% log 4
Let us simplify the expression,

21log 10° + 3 log 102 - 1/3 log 52 + Y log 4 = 2x3 log 10 + 3(-2)log 10 — 1/3 (-3) log 5 + V2
log 22

=6log10-61log 10 +log 5 + 2 2 log 2
=6log 10 -6 log 10 + log 5 + log 2
=0+log5+log2

=log (5%2)

=log 10

=1

(v) 2log 2 +log 5 — 2 log 36 — log 1/30
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Let us simplify the expression,

2log 2 +log 5 - " log 36 —log 1/30 = log 2 + log 5 — %2 log 62 — log (1/30)
=log4 +1log 5—log 6 —log 1/30

=log4 +1log 5-log 6 — (log 1 —log 30)

=log4 +log5—-1log6—1log1+log 30

=log 4 +1log 5 + log 30 — (log 6 + log 1)

= log (4%5%30) — log (6%1)

= log (4%5x30)/(6x1)

= log (4%5x%5)

=log 100

=log 10?

=2log 10

=2(1)

=2

(vi)2log 5 +log 3 +3log2-"2log 36 —2log 10
Let us simplify the expression,

2log 5 + log 3 + 3log 2 — %2 log 36 — 2log 10 = log 5% + log 3 + log 2° — %2 log 6% — log 10
=log 25 +log 3 + log 8 —log 6 — log 100

= log (25x3%8) — log(6%100)

= log (25x3x%8)/ (6%100)

=log (1%3x8) / (6x4)

=log 24/24

=log 1

=0

(vii) log 2 + 16 log 16/15 + 12 log 25/24 + 7 log 81/80

https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-9-maths-chapter-9-logarit
hms/

ell IVN\dl ©Cl1


https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-9-maths-chapter-9-logarithms/
https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-9-maths-chapter-9-logarithms/

@‘II IViWdl CCl

Let us simplify the expression,

log 2 + 16 log 16/15 + 12 log 25/24 + 7 log 81/80 = log 2 + 16(log 16 — log 15) + 12(log 25 —
log 24) + 7(log 81 — log 80)

=log 2 + 16 (log 2* — log (3x5)) + 12 (log 5% — log (3%x2x2x2)) + 7 (log (3%x3x3x3) — log (2* x
5))

=log 2 + 16(4log 2 — (log 3 + log 5)) + 12 (2log 5 — log (3%2%)) + 7 (log 3* — (log 2* + log 5))

=log 2+ 16 (4log 2 —log 3 —log 5) + 12 (2log 5 — (log 3 + 3log 2)) + 7 (4log 3 — 4log 2 — log
5)

=log 2 + 64log 2 — 16log 3 — 16log 5 + 24log 5 — 12log 3 — 36log 2 + 28log 3 — 28log 2 —
7log 5

= (log 2 + 64log 2 — 36log 2 — 28log 2) + (-16log 3 — 12log 3 + 28log 3) + (-16log 5 + 24log 5
— 7log 5)

= (65log 2 — 64log 2) + (-28log 3 + 28log 3) + (-23log 5 + 24log 5)
=log2+0+log5

=log (2%5)

=log 10

=1

(viii) 2 logyo 5 + logy, 8 — Y2 logy, 4

Let us simplify the expression,

21logqo 5 + 10949 8 — V2 109 4 = logyo 52 + l0g4o 8 — l0gq 42
= logyo 25 + log 8 — log, (2)?x"2

=log, 25 + logyy 8 — logqo 2

= log, [(25%8)/2]

=logqq (25%4)

= log,, 100

= logyo 102

=2logq 10
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=2(1)

=2

3. Express each of the following as a single logarithm:
(i)2log 3-"2log 16 + log 12

(ii) 2 log 5-l0gp 2+ 3 log,n 4 + 1

(iii) ¥2log 36 + 2 log 8 — log 1.5

(iv) 2log25—-21log 3 +1

(v) 2log9+2log3—-log6+log2-2

Solution:

(i) 2log 3-"21og 16 + log 12

Let us simplify the expression into single logarithm,
2log3-"log 16 +log 12 =2 log 3 — 2 log 4* + log 12
=2log3-log4+log 12

=log 3?—log 4 + log 12

=log9-log4 +log 12

= log (9%x12)/4

=log (9%3)

=log 27

(ii) 2 logy 5 —logy 2 + 3l0ogp 4 + 1

Let us simplify the expression into single logarithm,
2logyo 5 —10gso 2 + 310gso 4 + 1 = logyo 5% — logy, 2 + l0g4 4° + logq, 10
=log, 25 —l0g4g 2 + logy, 64 + logy, 10

= logyo (25%64x10) — log, 2

=logq, (16000) — log,, 2

= log,, (16000/2)
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= log4, 8000

(iii) 2log 36 + 2 log 8 —log 1.5

Let us simplify the expression into single logarithm,
Y log 36 + 2 log 8 —log 1.5 = log 36" + log 82— log 1.5
= log (6)*x"? + log 64 — log 1.5

=log 6 + log 64 — log (15/10)

=log 6 + log 64 — (log 15 —log 10)

=log (6%64) —log 15 + log 10

=log (6%x64%10) —log 15

= log [(6%64%10)/15]

= log (4x64)

= log 256

(iv) 2log 25 -2 1log 3 + 1

Let us simplify the expression into single logarithm,
Y% log 25 -2 log 3 + 1 = log 25"2 — log 3 + log 10
=log (5)°x" —log 9 + log 10

=log5-1log 9 +log 10

=log (5%x10) —log 9

= log ((5%10)/9)

= log 50/9

(v) 2log9 +2log3—log6 +log2—-2

Let us simplify the expression into single logarithm,
%10g 9+ 2log3—-1log6+log2-2=log 9" +log 3*—1log 6 + log 2 — log 100
=log 3*x"2 + log 9 — log 6 + log 2 — log 100
=log3+log9—-log6 +log 2 —log 100
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= log [(3%9%2)/(6x100)]

=log 9/100

4. Prove the following:

(i) logy 4 + log, 2 = log; 9

(ii) logqo 25 + log, 4 = logs 25
Solution:

(i) logio 4 + logyy 2 = log; 9

Let us consider LHS, logy 4 + log4o 2
logio 4 +10g40 2 = log,o 2% + logy, 2
=2logq 2 + logg 2

=2logqo 2/ logyg 2

=2(1)

=2

Now let us consider RHS,

log; 9 = log; 32

=2 |Og3 3

.. LHS =RHS

Hence proved.

(ii) logq 25 + logqo 4 = logs 25

Let us consider LHS, logy, 25 + logy, 4
logqo 25 + l0g4y 4 = 10g4g (25%4)

=logq 100

= log4, 102
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=2logq 10

Now, let us consider RHS,

logs 25 = logs 52

=2logs 5

=2(1)

=2

.. LHS =RHS

Hence proved.

5. If x = (100)?, y = (10000)° and z = (10)°, express log [(10Vy)/x?z°] in terms of a, b, c.
Solution:

Given:

x = (100)® = (10%)° = 10%

y = (10000)° = (10%)> = 10*

z=(10)°

It is given that, log [(10Vy)/x?Z°]

log [(10Vy)/x?z%] = (log 10 + log \y) — (log x? + log z°)
= (1 + log(y)"?) — (log x? + log z®) [we know that, log 10 = 1]
=(1+%logy)—(2logx+ 3log z)

Now substitute the values of x, y, z, we get

=(1+ % log 10*) — (2 log 10% + 3 log 10°)

=(1+ % 4blog 10) — (2x2a log 10 + 3xc log 10)
=(1+ % 4b)— (2x2a + 3c) [Since, log 10 = 1]

=(1+ 2b)— (4a + 3c)
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=1+2b—-4a-3c

6. If a = log4¢X, find the following in terms of a :
(i) x
(ii) logy, *Vx2

(iii) log,, 5x
Solution:

Given:

a = log4X

(i) x

108 =x

Jox=10°

(ii) logso 5Vx?

logs 3VX? = logy, (x)'°
= logyo (x)*°

= 2/51l0gqg X

=2/5 (a)

= 2al5

(iii) logq, 5x
x=(10)*

=logqq 5x

=log,, 5(10)?
=logq 5 + logq 10
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=logs 5 +a(1)

=a+logy5

7.1f a=log 2/3, b = log 3/5 and ¢ = 2 log V(5/2). Find the value of
(la+tb+c

(i) 52+

Solution:

Given:

a =log 2/3

b =log 3/5

¢ =2 log V(5/2)

(ha+b+c

Let us substitute the given values, we get
a+b+c=log2/3+log3/5+2log V(5/2)

= (log 2 —log 3) + (log 3 — log 5) + 2 log (5/2)"?
=log2-log3+log3-log5+2x7%(log5-log?2)
=log2-log3+log3—-1log5+log5-log2

=0

(i) 52

Ba+b+e = 5O

=1

8. If x = log 3/5, y = log 5/4 and z = 2 log V3/2, find the value of
(i) x+y-z

(i) 3**v=

Solution:

Given:
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x=log 3/5 =1log 3 —log 5

y =log 5/4 =log 5 — log 4

z=2log V3/2 = log (N3/2)? = log % = log 3 — log 4

(i) x+y-2z

Let us substitute the given values, we get
x+y—-z=log3-1log5+log5-log4-(log3-log4)

=log3-log5+Ilog5—-log4—-log3+log4

=0
(ii) 32
3xtyz = 30

=1

9.1f x=1logs 12,y = log, 2 x log,, 9 and z = log,, 0.4, find the values of
()x-y-z
(i) 7xv=

Solution:

Given:

x =logq 12

y =log, 2 x logqo 9

z=1log, 0.4

(i) x-y-2z

Let us substitute the given values, we get
X—y—z=logy 12 —log, 2 % log,, 9 — log,, 0.4
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= logy, (3%4) — log, 4% x log,o 3% — logy, 4/10

=log 3 +log 4 — Y2 log, 4 x 210G, 3 — (log1o4 — log 10)
=logp 3 +10gi 04 —"2%x 1% 2log 3 —l0g 4 + 1

=1logqo 3 + l0g1g 4 —logsp 3 —l0g04 + 1

=1

(i) 7=

7xyz = 71

=7

10. IflogV +log 3 =log 1 + log 4 + 3 log r, find V in terms of other quantities.
Solution:

Given:

logV+log3=logm+log4+3logr

Let us simplify the given expression to find V,

log (V x 3) =log (11 x 4 x %)

log 3V = log 41r®

3V =4mr

V =41mr’/3

11. Given 3 (log 5 —log 3) — (log 5 — 2 log 6) = 2 — log n, find n.

Solution:

Given:

3 (log5—-1log3)-(log5-2log6)=2-logn
Let us simplify the given expression to find n,
3log5-3log3—-log5+2log6=2-logn

2log5-3log3+2log6=2(1)—logn
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log 52— log 3° + log 6% = 2 log 10 — log n [Since, 1 = log 10]
log 25 — log 27 + log 36 — log 102 = —log n

log n =—log 25 + log 27 — log 36 + log 100

= (log 100 + log 27) — (log 25 + log 36)

= log (100%27) — log (25x%36)

= log (100%27)/(25%36)

logn=log 3

n=3

12. Given that log,, y + 2 log,, X = 2, express y in terms of x.
Solution:

Given:

logwy + 210ggXx =2

Let us simplify the given expression,

logqo Y + logyox2 = 2(1)

logo Y + l0gso X2 = 2 logy, 10

logso (y*x?) = logy, 10?

yx? =100

y = 100/x?

13. Express log,, 2 + 1 in the form log,x.

Solution:

Given:

l0gp2 + 1

Let us simplify the given expression,

log2 + 1 =logy, 2 + logy, 10 [Since, 1 =logy, 10 ]
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= log,, (2x10)

= log,, 20

14. If a* = log,, X, b? = log,, y and a%/2 — b%3 = log,, z. Express z in terms of x and y.
Solution:

Given:

a® =logq, X

b? =log y

a2 — b%3 =logy, z

Let us substitute the given values in the expression, we get
l0go X/2 — logy /3 = l0gqo Z

logo X2 —log Y = logq, Z

logo VX — logo ¥y = 10g40 Z

log,o Vx/3y = logy, z

x/y = z

z = x/ly

15. Given that log m = x + y and log n = x — y, express the value of log m?n in terms of
x andy.

Solution:

Given:

logm=x+y

logn=x-y

log m?n

Let us simplify the given expression,
log m?n = log m? + log n
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=2logm+logn

By substituting the given values, we get
=2(x+y)+(x-y)

=2X+2y +x-—y

=3x+y

16. Given that log x = m + n and log y = m — n, express the value of log (10x/y?) in
terms of m and n.

Solution:

Given:

logx=m+n

logy=m-—-n

log (10x/y?)

Let us simplify the given expression,
log (10x/y?) = log 10x — log y?
=log10+logx—2logy
=1+logx—2logy
=1+(m+n)—2(m-n)
=1+m+n-2m+2n

=1-m+3n

17. If log x/2 = log y/3, find the value of y*/x®.
Solution:

Given:

log x/2 = log y/3

Let us simplify the given expression,
By cross multiplying, we get
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3logx=2logy

log x* = log y?

so, X3 =y?

now square on both sides, we get
() = (y?)?

X6 = y*

y4/x8 =1

18. Solve for x:

(i) logx+log5=2log 3

(ii) log; x —log; 2 =1

(iii) x = log 125/log 25

(iv) (log 8/log 2) x (log 3/logV3) = 2 log x
Solution:

(i) logx +log 5=2log 3

Let us solve for x,
Logx=2log 3 —log 5

=log 32 -log 5

=log9—-log 5

= log (9/5)

Sox=9/5

(ii) logs x —log; 2 = 1

Let us solve for x,

logs; x =1+ log; 2

=logs 3 + log; 2 [Since, 1 can be written as log; 3 = 1]
=log; (3x2)
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(iii) x = log 125/log 25

x = log 5%/log5?

=3log 5/2log 5

= 3/2 [Since, log 5/log 5 = 1]

Jox=3/2

(iv) (log 8/log 2) x (log 3/logV3) = 2 log x
(log 2%/log 2) x (log 3/log3"?) = 2 log x
(3log 2/log 2) % (log 3/'%2 log 3) = 2 log x
3 x1/(%2) = 2 log x

3 x2=2logx

6 =2 log x

log x = 6/2

logx=3

x =(10)3

=1000

.. x=1000

19. Given 2 log,, x + 1= log4, 250, find
(i) x

(ii) log492x
Solution:

Given:
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2 logox + 1=10g4,250

(i) let us simplify the above expression,

logo X2 + logq, 10 = log,, 250 [Since, 1 can be written as log,, 10]
log,o (X* x 10) = log4, 250

(x? x 10) = 250

x? =250/10

(i) logy 2x

We know that, x =5

S0, logq2x = logq 2x5

=logq 10

=1

20. If log x/log 5 = log y?/log 2 = log 9/log (1/3), find x and y.
Solution:

Given:

log x/log 5 = log y?/log 2 = log 9/log (1/3)
let us consider,

log x/log 5 = log 9/log (1/3)

log x = (log 9%log 5)/log (1/3)

= (log 32 x log 5) / (log 1 — log 3)
=(2log 3 x log 5) / (-log 3) [log 1 = 0]
=-2xlog5
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= log 52

x =52

=1/52

=1/25

Now,

log y?/log 2 = log 9/log (1/3)

log y? = (log 9%log2)/log (1/3)

= (log 32 x log 2) / (log 1 — log 3)
=(2log 3 x log 2) / (-log 3) [log 1 = 0]

=-2xlog2

21. Prove the following:

(i) 3'°9% = 4los3

(if) 27'°92 = glog3

Solution:

(i) 394 = 4093

Let us take log on both sides,
If log 39 = |og 4'°93

log4 .log3=1log3.log4
log 22 .log 3 =log 3 . log 22
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2log2.log3=log3.2log?2
Which is true.

Hence proved.

(if) 27'°92 = glog 3

Let us take log on both sides,
If log 27'°92 = |og 8'°93
log2.log 27 =log 3 .log 8
log 2 .log 3°=1log 3. log 2°
log2.3log3=1log3.3log?2
3log2 .log3=3log2.log 3
Which is true.

Hence proved.

22. Solve the following equations:

(i)log (2x+3)=log 7

(ii) log (x +1) + log (x — 1) = log 24

(iii) log (10x + 5) —log (x — 4) =2

(iv) logq 5 + logy (5x + 1) = logqo(x + 5) + 1
(v)log (4y —3) =log (2y + 1) - log 3

(vi) logyo (x + 2) + log4, (x — 2) = log,e3 + 3 log, 4
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(vii) log (3x +2) +log (3x —2) =51log 2

Solution:

(i)log (2x +3)=log 7

Let us simplify the expression,
2x+3=7

2x=7-3

(ii) log (x +1) + log (x — 1) = log 24
Let us simplify the expression,
log [(x +1) (x — 1)] = log 24

log (x2—1) = log 24

(x*=1)=24

x> =24 +1

=25

X =25

=5

(iii) log (10x + 5) —log (x —4) =2
Let us simplify the expression,
log (10x +5)/(x—4)=2log 10
log (10x + 5) / (x — 4) = log 10?
(10x + 5) / (x —4) =100
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10x +5=100 (x — 4)

10x + 5= 100x — 400

5+ 400 = 100x — 10x

90x = 405

x = 405/90

=81/18

=9/2

=45

(iv) l0g105 + logo (5x + 1) = loge (X + 5) + 1
Let us simplify the expression,

09410 [5% (5x + 1)] = log4o (X + 5) + logy, 10
logyo [65% (Bx + 1)] = logqo [(x + 5) x 10] [5% (5x + 1)] = [(x + 5) x 10]
25x +5=10x + 50

25x—10x=50-5

15x = 45

x =45/15

=3

(v)log (4y —3)=log (2y + 1) —log 3

Let us simplify the expression,
log(dy—3)=log (2y +1)/3
(4y-3)=(2y+1)/3

By cross multiplying, we get
3(4y-3)=2y +1

12y -9=2y +1

12y -2y =9 + 1
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10y =10

y =10/10

=1

(vi) logqo (X + 2) + 10gyo (X — 2) = l0g4¢3 + 3 log 4
Let us simplify the expression,

logqo [(X + 2) x (x — 2)] = logyo 3 + logy, 4°
logio [(x +2) x (x = 2)] = logyo (3x4°)[(x + 2) x (x - 2)] = (3x4°)
(x> —4) = (3x4x4x4)

(x*—4)=192

x*=192 +4

=196

x = V196

=14

(vii) log (3x +2) +log (3x—2) =5 log 2
Let us simplify the expression,

log (3x + 2) + log (3x — 2) = log 2°

log [(3x + 2) x (3x — 2)] = log 32

log (9x? — 4) = log 32

(9x?—4)=32

9x*=32+4

9x? = 36

x? = 36/9

x?=4

x = V4

=2
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23. Solve for x:

log; (x+1)-1=3+log; (x—1)
Solution:

Given:

logs (x+1)—1=3+log; (x—1)
Let us simplify the expression,
logs (x+1)—log; (x—1)=3 +1
logs (x + 1)/ (x—1) =4 logs 3 [Since, log; 3 = 1]
logs (x + 1) / (x— 1) = logs 3*
x+1)/(x-1)=3*

By cross multiplying, we get

(x+1)=81(x-1)

x+1=81x-81
81x—x=1+81
80x = 82

x = 82/80
=41/40
=11/40

24. Solve for x:

5Iog X 4 3Iog X = 3Iog x+1 _ 5Iogx—1
Solution:

Given:

5Iog X 4 3Iog X = 3Iog x+1 _ 5Iogx—1

Let us simplify the expression,
5Iogx + 3Iogx - 3Iogx . 31 _ 5Iogx . 5-1

https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-9-maths-chapter-9-logarit
hms/

€IndCareer



https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-9-maths-chapter-9-logarithms/
https://www.indcareer.com/schools/ml-aggarwal-solutions-for-class-9-maths-chapter-9-logarithms/

€IndCareer

Blogx 4 3logx = 3 3logax _ 1/5 , 5logx
5legx + 1/5 , 5logx = 3 3lox _ Blogx
(1 +1/5) 9% = (3 — 1) 3l9x
(6/5) Blo9x = 2(3'o9x)

5logx [ Zlax = (2x5)/6

(5/3)°9* = 10/6

(5/3)°9x = 5/3

(5/3)9x = (5/3)'

So, by comparing the powers
logx=1

log x = log 10

x=10

25. If log (x-y)/2 = 2 (log x + log y), prove that x? + y? = 6xy
Solution:

Given:

log (x-y)/2 = 72 (log x + log y)
Let us simplify,

log (x-y)/2 = V2 (log xxy)

log (x-y)/2 = V2 log xy

log (x-y)/2 = log (xy)"

(x-y)/2 = (xy)"

By squaring on both sides, we get[(x-y)/2]* = [(xy)"*]?
(X —y)¥4 = xy

By cross multiplying, we get

(x —y)* = 4xy
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X% + y? — 2xy = 4xy

X2 + y? = 4xy + 2xy

X% +y?2 = Bxy

Hence proved.

26. If x2 + y? = 23xy, Prove that log (x + y)/5 = "2 (log x + log y)
Solution:

Given:

x? +y? = 23xy

So, the above equation can be written as
x2 + y? = 25xy — 2xy

X% +y?2 + 2xy = 25xy

(x +y)? = 25xy

(x +y)?/25=xy

Now by taking log on both sides, we get
log [(x + y)?/ 25] = log xy

log [(x + y)/5])* = log xy

2log (xty)/5=log x + log y

log (x+y)/5 ="Y2log x + log y

Hence proved.

27. If p = log4, 20 and q = log,, 25, find the value of x if 2 log,, (X + 1) =2p — q
Solution:

Given:

p = logq, 20

q =logq 25

Then,
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2logo(x+1)=2p—q

Now substitute the values of p and g, we get
21ogy (X + 1) =21l0gyp 20 — logyo 25

=2 logq 20 — log,q 5
=210g.020—-2log 5

21ogso (x + 1) =2 (logye 20 — logy, 5)
logo (X + 1) = (logqo 20 — logyg 5)

= logqo (20/5)

logqo (X + 1) = logy, 4

(x+1)=4

x=4-1

=3

28. Show that:

(i) 1/log, 42 + 1/log; 42 + 1/log; 42 =1
(ii) 1/logg 36 + 1/log, 36 + 1/log,s 36 = 2
Solution:

(i) 1/log, 42 + 1/log; 42 + 1/log; 42 = 1
Let us consider LHS:

1/log, 42 + 1/log; 42 + 1/log; 42

By using the formula, log, m = log,, / log,
1/log, 42 + 1/log; 42 + 1/log; 42 = 1/(log 42/l0g,) + 1/(log 42/log,) + 1/(log 42/l0g;)
= log,/log 42 + logs/log 42 + log,/log 42

= (log, + logs; + log;)/log 42

= (log 2x3x7)/log 42

=log 42 / log 42
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=log 42/log 42

=1

= RHS

(ii) 1/logg 36 + 1/loge 36 + 1/l0gs 36 = 2

Let us consider LHS:

1/logg 36 + 1/logy 36 + 1/l0gs 36

By using the formula, log, m = log,, / log,
1/logg 36 + 1/logy 36 + 1/logss 36 = 1/(log 36/logs) + 1/(log 36/l0gy) + 1/(log 36/10g,s)
= logg/log 36 + logg/log 36 + log,s/log 36

= (logg * logg + logys)/log 36

= (log 8x9x18)/log 36

= log 36%/log 36

= 2 log 36/log 36

=2

=RHS

29. Prove the following identities:

(i) 1/log, abc + 1/log,, abc + 1/log. abc =1
(ii) log, a. log. b. log, ¢ = log, a

Solution:

(i) 1/log, abc + 1/log, abc + 1/log, abc =1
Let us consider LHS:

1/log, abc + 1/log, abc + 1/log, abc

By using the formula, log, m = log,, / log,
1/log, abc + 1/log, abc + 1/log, abc = 1/(log abc/log,) + 1/(log abc/log,) + 1/(log abc/log,)
=log,/ log abc + log,/ log abc + log./ log abc
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= (log, * log, + log.)/ log abc

= (log axbxc)/ log abc

= log abc/log abc

=1

=RHS

(ii) log, a. log. b. logq ¢ = logy a

Let us consider LHS:

log, a. log. b. logy ¢ = (log a/ log b) x (log b/ log ¢) % (log c/ log d)
=log al/logd

=logy a

= RHS

30. Given that log, x = 1/ a, log, x = 1/B, log. x = 1/y, find log,, X.
Solution:

It is given that:

log, x =1/ a, log, x = 1/B, log, x = 1/ly

So,

log, x =1/ a =>log x/log, = 1/ a => log, = a log x
log, x = 1/B => log x/log, = 1/ B => log, = 3 log x
log. x = 1/y =>log x/log. = 1/ y => log, = y log x
Now,

l0ganc X = lOog X/log abc

=log x/(log a + log b + log c)

=log x/(a log x + B log x + y log x)

= log x/log x(a+ B+ )

= 1/(a+ B+y)
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31. Solve for x:

(i) log; x + logg x + logg, x = 7/4

(ii) log, x + logg x + logs, x = 23/15
Solution:

(i) log; x + logg X + logg, x = 7/4

let us simplify the expression,

1/log, 3 + 1/log, 9 + 1/log, 81 = 7/4
1/log, 3" + 1/log, 32 + 1/log, 3* = 7/4
1/log, 3 + 1/2log, 3 + 1/4log, 3 = 7/4
1log, 3 [1+ %+ V] =7/4

1/log, 3 [(4+2+1)/4]1 =T7/4

logs x [7/4] = 7/4

logs x = (7/4) x (4/7)

log; x = 1

logs x = log; 3 [Since, 1= log, a]

On comparing, we get

x=3

(ii) log, x + logg X + logs, x = 23/15
let us simplify the expression,

1/log, 2 + 1/log, 8 + 1/log, 32 = 23/15
1/log, 2" + 1/log, 2° + 1/log, 2° = 23/15
1/log, 2 + 1/3log, 2 + 1/5log, 2 = 23/15
1/log, 2 [1 + 1/3 + 1/5] = 23/15

log, x [(15 + 5 + 3)/15] = 23/15

log, x [23/15] = 23/15
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log, x = (23/15) x (15/23)

log, x =1

log, x = log, 2 [Since, 1= log, a]
On comparing, we get

xX=2

_X_
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