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Class-9 Topic — Logarithm

1. Convert each of the following to logarithmic forms.
(i) 52 =25

1
am 3 _3 -
(ii) 27

(iii) (64)% =4
(iv)e° =1
(v) 1072 =0.01

1
. 4_1:_
(vi) 4t =7

Solution:
We know thataP = x = b = log, x
(i) 52 = 25
~logs 25 =2

1
s 3_3 -
(i) >7

()=
~ logs 57 =

(iii) (64)% =4
logesd = 5
3
(iv)e® =1
~loggl=0
(v) 1072 = 0.01
= log10(0.01) = =2

1

(vi) 471 = Z

tog (2) = -1
..og44 =
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2. By converting to exponential form fin the value of each of the following.
(i) log, 64
(ii) logg 32
(iii) logs 1
9
(iv) logo5(16)
(v) log,(0.125)
(vi) log, 7
Solution:
(i) Supposelog, 64 = x,then 2X = 64 = 2 X 2 X 2 X2 X 2 X 2 = 2¥ = 2°
~ X = 6.Hence,log, 64 =6
(ii) Supposelogg 32 = x,then 8% = 32 = 23% = 2°

X =X 3

5
Hence,logg 32 = 3
1 1
(iii) Suppose logs 3= % then 3% = 532" 372

1
~ X = —2.Hence, log; <§> =-2

X

1
(iv) Supposelog,s(16) = x,then (0.5)* =16 = (=) =2X2x2X 2
pp g 5

0125 1 1
1 125) = x,then 2X = 0.125 = —— = — =
(v) Supposelog,(0.125) = x, then 0125 =7000 "8~ 23

=2¥=273
~ x = —3.Hence,log,(0.125) = -3
(vi) Supposelog; 7 = x,then 7% = 7 = 71

~ x = 1.Hence,log; 7 =1

3. Find the value of x, when:
6] log, x = -2
(i) log,9=1
(i) logy243 =x
(iv) logzx=0
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4%) log,32=x—-4

(vi) logz(x—1)=2
Solution:

(i) log,x = -2

H 1
ence,x = 2

(i) logy9 =1
~x1=9=3x=9
Hence,x =9
(iii) logg 243 = x
~ 9% = 243
= (32)*=3x3x3x3x3=3%=35

:2x=5=>x=5=2.5.

Hence,x = 2.5
(iv)logzx =0
=3'=x=>x=1.
Hence,x = 1 (+x%=1)
(v)logy 32 =x—4
LA =322 (2 X2 =28 (22)X P =27 2228 =25
On comparing both sides 2x — 8 =5

13
z2x=13=>x=7.

’ 13
ence,x = 2
(vi)log zs(x—1) =2
2 12
= (V3) =x—1=>(3i) =x—133=x-1

~x=3+1=4.

Hence,x = 4

4. Express each of the following as a single logarithm:

(l) 2 10810 8+ log10 36 — 10g10(1. 5) -3 lOglo 2
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(i) 1—-2log5+ 3log2
(lll) 2 logloz 5+2 log10 3 - 10g10 2+1

1
(IV) 2 +E loglO 9+ 210g105

Solution:
(i) 2logqy 8 + logy9 36 — log((1.5) — 3log;, 2
= log10(8)* + logy 36 — logyo(1.5) — logyg 2°
= logg 64 + logy¢ 36 —log;o 1.5 — log1¢ 8

_1 64-)(36_l (64-)(36)(10)_1 192
= 10810 15x8 0810 15 x 8 = 10810
(i) 1 — 2log5 + 3log 2 = log 10 — log 5% + log 23 [ log, 10 = 1]

=log 10 — log 25 + log 8
= (log 10 —log 25) +log8

= logE— log8 = logE X8 = logE
25 25 5
(iii) 2log,o 5 + 2log1p3 —log1p2 + 1
= logy10(5)% +log1(3)* — logyo 2 + logo 10 [log 10 = 1]
=logq¢ 25 +log1p 9 — logyp 2 + log,o 10 = 10g10w = logqy 1125
(iv) 2 + %loglo 9 —2logyp 5
= log;0 100 + 10810(9)% —logy0(5)? [+ log1 100 = 2]
=log19 100 + log;o 3 — logyo 25
100 x 3
= 10810 5 =logyo 12
5. Solve for x:
@ log;p(x—10) =1
i) log(x*-21)=2
(iii) log(x—2)+log(x+2) =1og5
(iv) log(x+5)+log(x—5)=4log2+1log3
W) log(x +4) —log(x — 4) = log 2
Solution:
() logio(x—10) =1
= log;o(x — 10) = log;, 10 (wlogl0=1)
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5x—10=10=>x=10+10=>x= 20

(i) log(x? — 21) = 2
= logo(x* — 21) = logy 10 (108100 2)
= x?—21=100
=x? =100+ 21 >x?=121
=>x=11
(iii) log(x — 2) + log(x + 2) = log5
= log(x—2) x (x+ 2) =log5 [+ log, m + log, nlog, mn]
= log(x? — 4) = log5

=>x2—-4=5

>x2=5+4
>x?=9
= (x)? = (3)*
>x=3

(iv) log(x +5) + log(x —5) = 4log2 + 2log3
= log(x+5) X (x—5) =4log2 + 2log3 [+ log, m + log, n = log, mn]
= log[(x)? — (5)?] = log 2* + log 32
= log(x? — 25) = log 16 + log9
= log(x? — 25) = log(16 x 9) [+ log, m + log, n = log, mn]
= log(x? — 25) = log 144
= x? — 25 =144
= x? = 144 + 25
= x? =169 = (x?) = (13)?

=>x=13
x+4)
(v) log(x + 4) — log(x — 4) = log2 = log = log 2
(x—4)
x+4
> =2=2x+4=2(x—4)
x—4

=>x+4=2x—8
=>x—2x=-8-—4
= —x=-12

=>x=12
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10
6. Givenlogx = m + n and logy = m — n, express the value of log y_zx in terms of m and n.

Solution:
logx=m+n (Given) .. (1)
logy=m—n (Given) ..(2)

10x 5 m
log? =log10x — logy (loga - = log, m — log, n)

=log 10 + logx — logy?

=1log10 + logx — 2logy

1+logx—2logy [+ log10 = 1]

Putting the value oflogx = m + nandlogy = m — n, we get

=14+4(m+n)—-2(m—-n)=1+m+n—-2m+2n=1—-m+ 3n

7. Iflog9 = 0.9030, find the value of:
@ log 4
() logv32
(iii) log(0.125)

Solution:

« log8 = 0.9030 = log(23) = 0.9030 = 3log2 = 0.9030

0.9030
= 0.3010

S logz =
() log4 = log22 = 2log2 = 2(0.3010) = 0.6020

11
(i) log V32 = log(32)z = Elog 25

5 5
= >log2 = >(0.3010) = 5 x 0.1505 = 0.7525

(iii) log(0.125) = log

125 . (1)
1000~ °&\g
1 3
= log (5) = log(2)~3 = —3log 2 = —3(0.3010) = —0.9030
8. Iflog27 = 1.4313, find the value of :
@ log9
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(i) log 30

Solution:

log27 = 1.4313 = log 33 = 1.4313 = 3log 3 = 1.4313

1.4313
= log3 = 3 = 0.477

(1) 1log9 =log3? = 2log 3 = 2(0.4771) = 0.9542
(i) log 30 = log(3 X 10) = log 3 + log 10 = 0.4771 + 1 = 1.4771

9. Showthatlog(1+2+3) =log1+1log2 +1log3 2 2 2

a c
Solution: I=log;—,m=log—andn=log_-
log(1+2 +3) =log6 = log(1x 2 x3) =logl+log2 +log3.

Hence proved.

a? b2 c?
10. If I=ga, m = log;andn = loga—bﬁndthevalueofl+m+n.

Solution:

L= log™ m = log 2 n = log &
- Ogbc'm_ Ogca'n_ Ogab

b bc ca ab

10522 log1 = log 1 x -2 = log 2
T %gapzez T 08T T 9B T T 98

22 2 2 22 b2 2
l+m+n=loga+loga+loga—=log — X —X—

=log1l0—-log10=1-1=0

11. Solve:
@ iflog(a+ 1) = log(4a—3) —log3;finda
(i) if2logy — logx — 3 = 0, express x in terms of y.
(iii)  Provethat:logp 125 = 3(1 —logq9 2)

Solution:
(i) log(a+ 1) = log(4a—3) —log 3
4a—3
=>loga+1) = log(3—)
(4a—3)
:(a+1)=T:3(a+1) =4a—3=>3a+3=4a—-3

>3a—4a=-3-3
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(ii) 2logy —logx—3 =0

= 2logy —logx =3

= logy? —logx =3
2
y
log— =
=>ogX 3

2 2
N log% = 10g1000 = y; — 1000 = y2 = 1000x

2

1000
(iii) log1p 125 = 3(1 — logyp 2)
LHS = 10g10 125 = 10g10 53 =3 10g10 5

= 1000x = y? > x =

10
RHS = 3(1 — logy0 2) = 3logy, (7) = 3logy0(5) = 3logio 5

~ LHS = RHS

12. Ifa? = logx, b3 = logy and 3a? — 2b? = 6log z, express y in terms of x and z.
Solution:
a? =logx,b3 =logy = 3a2 — 2b3 = 6logz

= 3logx—2log y = 6logz = logx3 —logy? = log z°®
<3 3

3
X
= log—yz = lOgZ6 = y_Z = Z6 = yZZ6 = X3 = y2 =

X
76

1 3

x3)2 X2 3

= =\|— = = —=X2+7Z".
y " y=73

3
Hence,y = x2z =+ z3

2, h2 — oo 2FR 1
13. Ifa* + b= = 23ab, show that: log = =2 (loga + log b)

Solution:
a’? +b% =23ab
= a® + b% + 2ab = 23ab + 2ab (Adding 2ab both sides, we get)

= a® + b? + 2ab = 25ab = (a + b)? = 25ab
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s (a+b)? b=><a+b)2 _ b

25 0 5 )~ °
Taking log both sides, we get

a+b\?
log (T) = log(ab) [+ log, m™ = nlog, m]
b a+b 1

= 2log = log(ab) = log = Elog(ab)

a+b 1
= log =3 (loga + logb)

14. If m = log 20 and n = log 25, find the value of x, if: 2log(x + 1) = 2m — n.
Solution:

m = log 20,n = log 25

2log(x+1)=2m—n

= log(x + 1)? = 21og 20 — log 25 = log(x + 1)? = log(20)? — log 25

400
= log(x + 1)? = log 400 — log 25 = log(x + 1)? = logf

A (x+1)2 = 16 = (4)?

~“x+1=4
=>x=4—-1=3
ax =3

15. If [log7 —log2 +1log16 —2log3 — log4—75] = 1 + log n, find the value of n.

Solution:
7
log7 —log2 +log16 — 2log3 —logE =1+logn
7

= log7 —log2 + log 16 — log 3% — logE =log10 + logn (vlog10=1)

7
= log7 —log2 +log16 — log9 —loggz log10 +logn

o] (7><16><45)_l 10 x 1) = loe(10 (-10 _7><16><45>
82 xox7 ) = 108(10xn) =log(10n) S = S O x 7
7 X 16 X 45
Sn=——F——-=
10X2Xx9x%x7

Hence,n = 4
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