Concise Selina Solutions for Class 9 Maths Chapter 8 -
Logarithms

Exercise 8(D)
1.1f3/2loga + 2/3 log b -1 =0, find the value of a°.b*
Solution:

Given equation,
3/2loga+2/3logh-1=0
log a%? +log b?? -1 =0
Iog a’2xpB_-1=0

Iog ad2 p23 =1

Removing logarithm, we have
83/2.b2/3 =10

On manipulating,
(a32.b2/3)6 = 106

Hence,

a%.b*=108

2. Ifx=1+log2-log5,y=2log3 and z =log a - log 5; find the value of aif x +y = 2z.
Solution:

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

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

log 900 = log a?

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

Taking square root, we get

a =130

Since, a cannot be a negative value,

Hence, a = 30

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

Given,
x=10g 0.6,y =1log 1.25and z =log 3 - 2log 2
So, z =log 3 - log 22

=log 3 -log 4

=log %

=1log 0.75 ... (1)
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(i) Considering,

x+y-z=1log0.6 +log1.25—-10g0.75 ... [From (1)]
log (0.6 x 1.25)/0.75

log 0.75/0.75

=log 1

=0...(2)

(i) Now, considering
5*yz=50 _  [From (2)]
=1

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

We have, a® =log x and b® = log y

Now, considering the equation

3a? — 2b3 = 6log z

3log x — 2log y = 6log z

log x® — log y? = log z°

log x3/y? = log z°

On removing logarithm on both sides, we get
x3ly? = z8

So,

y2 = x3/26

Taking square root on both sides, we get
y = V(x3/2°)

Hence, y = x32/z3

5. If log (a - b)/2 = ' (log a + log b), show that: a?+ b? = 6ab.
Solution:

We have, log (a - b)/2 =2 (log a + log b)
log (a-b)2="%loga+2logb
= Iog al2 + Iog pb12
= 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]? = [\(ab)]?
(a-b)?4 =ab
(a—Db)’=4ab
a’ + b? —2ab = 4ab
a’ + b2 =4ab + 2ab
a’ + b? = 6ab
- Hence proved
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6. If a2 + b2 = 23ab, show that: log (a + b)/5 =2 (log a + log b).
Solution:

Given, a2 + b? = 23ab

Adding 2ab on both sides,

a’ + b? + 2ab = 23ab + 2ab

(a + b)? = 25ab
(a+Db)?)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 =7 (log a + log b)

7. If 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)? = 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

x?2—8x+16 =16

x2—-8x=0

x(x-8)=0

So,

x=0orx=8

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

8. Solve for xand y; if x>0 and 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?
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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 x/y +log 2% =2

log x/y +log 4 =2

log 4x/y = 2

Removing logarithm, we get
4x/y = 10?

4x/y =100

xly =25

(xy)ly* =25

100/y? = 25 ... [From (1)]
y2=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
(ii) logx (5x - 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,
x2=5x-6

x2-5x+6=0
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x2-3x—-2x+6=0
X(x-3)—2(x-2)=0
(x-2)(x-3)=0
Hence,

x=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 q = log 25
Considering the equation,
2log(x+1)=2p—q

log (x +1)*=2p—-q

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)2=(4)

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

x=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
log2 (x +y) =logo.2 25

= logz/10 52
= 2log15 5
= 2logs"' 5
= -2logs 5
=-2x1
=-2

So, we have

logz (x +y) =-2

Removing logarithm, we get

X+y=27?

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
= logz/10 52
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= 2logis 5
= 2logs™ 5
-2logs 5
-2 x1
=-2
So, we have
logs (x -y)=-2
Removing logarithm, we get
X—y=3?
X—y=1/3?
x—=y=1/9 ... (i)

On adding (i) and (ii), we get
X+y="Y
x—y=1/9
2x ="+ 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 = Ya
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)/3 =5

3logx +2logx=5x3

S5log 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
log xy =5

Removing logarithm, we get

xy = 10°

(103). y =10°

y = 105/10°

y = 102

y =100

13. Given log10 x = 2a and log1oy = b/2

(i) Write 102 in terms of x

(ii) Write 102** 1 in terms of y

(iii) If log1o p = 3a — 2b, express p in terms of x and y.
Solution:

Given, log1ox = 2a and log1oy = b/2

(i) Taking log1o x = 2a

Removing logarithm on both sides,

x =107

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

Hence, 102 = x'2

(if) Taking log1oy = b/2

Removing logarithm on both sides,
y = 1002

On manipulating,

y4 = 10b2x4

y4 = 10%

10y* =102 x 10

Hence, 10%°* 1 = 10y*

(iii) We have, 102 = x'2

and y = 10072

Considering the equation, log1o p = 3a —2b
logio p=3a—-2b

Removing logarithm, we get

p=10%-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)=52
(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 1/7%= -2

logx 72 = -2

-2logx 7 = -2

So,

logx 7 =1

Removing logarithm, we get
x=7

16. If a2 = log x, b® = log y and a%/2 — b3/3 = log c, find c in terms of x and y.
Solution:

Given,

a’ =log x, b3 =logy
Considering the given equation,
a%/2-b%3=logc

(log x)/2 — (log y)/3 = log ¢
Y2logx—1/3logy =log c

log x"2 —log y'® =log ¢

log x'?/y'3 =log ¢

On removing logarithm, we get
x112y13 = ¢

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 = log10 0.4, find
() x-y-2z

(ii) 13%-vy-2

Solution:

(i) Considering, x—y —z

= log10 12 — (logs 2 x log1o 9) - log1o 0.4

=log10 12 — (log4 2 x log1o 9) - log1o 0.4

= log1o (4 x 3) — (log1o 2/ log1o0 4 x log1o 9) - log10 0.4

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

= log1o 4 + log1o 3 — (log1o 2 x 2log1o 3)/ 2log1o 2 — (log1o 4 — log1o 10)
= log10 4 + log1o 3 —log1o0 3 —log1o 4 + log1o 10

=log10 4 + log1o 3 —log1o 3 —log1o0 4 + 1

=1

(i) Now,
13x-y-2=131=13

18. Solve for x, logx 155 = 2 — logx 3V5
Solution:

Considering the given equation,
logx 15V5 = 2 — logx 3V5

logx 15V5 + logx 3V5 =2

logx (15V5 x 3V5) =2

logx (45 x 5) = 2

logx 225 = 2

Removing logarithm, we get

x2 =225

Taking square root on both sides,
x=15

19. Evaluate:

(i) logp a x logc b x loga €

(ii) logs 8 + loge 16

(iii) logs 8/(log2s 16 x log1o0 10)
Solution:

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

(i) logb a x logc b x loga €
_ 1008 logib | 10g4C

logy b 160G l0g;ea
=1
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(i) logs 8 + loge 16
= logs 8/ loge 16
_ 1098 109,,%

log,,3 log,,16

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

=3x%

=3/2

(iii) logs 8/(log2s 16 x log1oo 10)
l0g,,8

- 10g, 05
- log, 16 o log,,10
l0g,,25 log,,100

log,,2°

_ 109,65
" log, 2" . 199,010
log,, 5% log,,10?

_ logg2 ” log,5 g log,410°
l0g,,5 10g,g2° 10g,q10

_ 3log,s2 » 2log, ,5 " 2log,,10
log,g5 4log,,2 log,,10

=3x%x2
=3

20. Show that:
logam +logasm=1+logab
Solution:

Considering the L.H.S.,

loga m +10gab M = loga m/logab M
= logm ab/logm a
loga ab
=logaa+logab
=1+logab

21. If logv27 x = 2 2/3, find x.
Solution:

We have,
logver x =2 2/3
logv27 x = 8/3

[As logb a = 1/loga b]
[As logx a/logx b = logp a]
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Removing logarithm, we get
x = V2783
= 2712x83

= 2743
= 33x4/3

= 34
Hence, x = 81

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

Solution:

We have,
1 11

log,bc+~1 log ,ca-1 log . ab-1

B 1 1 1

"~ log_bc=log_a log, ca=log b log_ab-+log_c
1 1 1

= + + +log_b =log, c =log, bc

log, abc log, aba log, abc [log, % 9, bc]

1 1 1

" Togabc  logabc logabc
loga logh logc
_leaga =logh - loge
- logabc
logabec
" Jogabe
=,

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