Chapter 10. Logarithms

Ex 10.1
Answer 1.
[ . 3%= 2¢
= log, 27 = 3
(i) 54= 625
= log. 625 = 4
(i) 90 = 1
= loga1=0
e
iv) Z-2
( }B

= |Dg2%= -3

(v) 112=121
= log, 121 =2

|
(vi) 3 =

= |‘393—é=‘2

(vii) 10=0.0001
=  log,,0.0001= -4

(viii) 7= 1
=5 log,1=10

o (-

1

log, — = 4
= 9131
2
1
X Pt
[ } 6551
— Iog9L= -
6561
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Answer 2.

(i) log:128=7

= 128 =27
(i) logs:81 =4
= 81 =34

(i) log:p0.001 = -3
—  0.001=1073
1

(iv) Iog2§= -5

N

3

(v) logpa=c

= a =1y *
(vi) log, & ——1

':'QEE =

= l = 21

2

(vii) logsa = 3

= A = 5
{V|||}|ogr2 =5

= 7-(f)
(ix) log 25\‘r_=—

— =254
(x) a=log.p

= p=a-
(xi) log g (6£)=3

= 6B =( P
(xii) -2 =log 2 0.25

= 2 =25
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Answer 3.
(i) log  49=2
= x< =49
= x*=7°

LR =
(ii) log ,125=3
= x7 =125
= x*-5°
¥ =5
(ii}log ,243= 5
= x° =243
= x° =37
X = 3
{iv}log8x=%

2
= X =39
= x°=8%=64=4"

® o= 4
(v)log,x=3

= x =7°

= x =343
(vi)log ,x= -4

= x =4

X =

256

(vii}log, 0.5= x
1
= 2% _05-n4
<
= 2*x =21
x = -1

(viii} log 5 243= x

= 243 = 3~
= 3% - 3
w = 5

(ix) log,,0.0001= x
= 00001 =10F
= 10* =107
x = -4
(x) log ,0.0625= x
= 00825 =47*
= SE- "L R
X o= -2
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Answer 4.

(i} log,yy 1000
Let log,, 1000 = x
= 10* = 1000
= 10* = 10°%

§ ¥ o= 3
(i) log,81

Let log,81=x

= 3* = 21

= 3* = 3

§ ¥ = 4
(i) log3125

Let logg 3125 = x
= B* = 3125

= 5x__. 58
= ¥ = b
(iv) log, 128

Let log. 128 = x
= 2% = 128

= 2% = 27
X = 7
(v) log, 125

5

Let log, 125 = x

= [1] - 125

5
= 5% .. g5°
Lo-x = 3
= X =-3

(vi) log,, 0.0001

Let log,,0.0001=x
= 00001 = 10*
= 10% = o

¥ = -4
(vii) log 5125
Let loge 125=x
= 125 =5*
= §* =53
Xx =3
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(wiii)log 4 2

Let log,2=x
= 2 =8
= [2°) -2
= 2% =27
1
C3x =1 = = =
% X = 3
(ix) log,i6
z
Let log, 16=x

2

1}{
= 16 =|=
8

= 27 =24
Lo=% = 4 = wx=-4
(x) loggg 10
Let log, g 10=x
= (0.01)" =10

= [1r:r2)'“ _ 10t
= 107%® - i

=2 =1 = :a<=—r1j
(xi) log,81
Let log,81 = x
= 3* = 81
= 3* = 3*
*x = 4
- 1
xii) loge—
(xii} 9525
Let log i:x
235
1
= 5% = —
25
= 5* = §5-¢
5 X o= -2
(xiii) log . &
Let log.8=x
= 2Z2* = B8
= 2% = 27
X = 3
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(xiv) log,a

Let log_ & = x
= g% = &
X = &
(xv) log,,10
Let log,,10=x
= 0.1* = 10
= (10%) - 1ot
-x = 1 = x=-1

(>vi) Ir:ug1II§ (3\5)

Let Ir:-gﬁ(B\B)=x
= Jﬁ) - 33
® 141 3
:" 32 = 3 2 =32
¥ 3
5 =3 = X =23
Answer 5.
(i) 102a
loginx =a
= ) =103

102 = (102)? = x?

(ii) JifyEE3
logyyx = a
= X =10

102+2 =107, 10° = x .1000 = 1000x
(ii) 102
logipx = a

= ¥ =10 ?®

1Dr=oc™ = fx

(iv) 102a-3
logipx = a
= ® =10 °®
XZ
102°3 =102, 103 = (102)210% =
1000
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Answer 6.

{I} 1[:]n-1
log o m =n
= m =10"
10"1=10"10%= L
10
{II:I' l[jln—i
logiom =n
= m = 10"
. {p&*+i=q03, 103= {10°). 1D =10m?
(iii) 103"
log iom = n
— m =10"
10 = (107) 3 = (m)? = L
1
Answer 7.
(i) 10°
logiox =p
= X =10°F
(i) 10r+1
logux =p
= ® =10-¢°
ige+l=18e_ 10 = 10x
{(iii) 102r-2
loginx =p
= x =10°F
Z
10%-3=10%, 107 = (107)2.10 3 = =
1000
(iv) 102-r
logx=p
= X =10°F
1D =10% 1H?*= 100 . K1 = @
¥
Answer 8.
log o x = a
= X =10 73
logoy =b
_ W =1Db
log iz = 2a - 3b
= i =10Q2a-3b
, 2a - 3b a2 by -2 2, 3 X
L2 = L2 = (102)%.(10%) 3 = [xT (v) kv
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Answer 9.

(i) 10%-3in terms of a

logiwa =x
=5 a =10*
EI2
10243 = (10%) 2 .10 =
1000
(ii) 10%-tinterms of b
loginb =y
= b =10
. . k=
103 -1 = (1012 .10t =
(10v) Te

(iii) 10*¥ = 2in terms of a, b and c.

logipa =x
= a =10*
logpb =y
= b = 1R *
logiwc ==z
= C =10°

ac

10*¥+2=10% 107. 10*=a.bl.c= =

Answer 10.

(i) Iflog 10100 = 2,then 102 = 100

The statementis TRUE.

(i) Iflog 1op =q, then10P =g
The statementis FALSE.
logywp =g implies 109=p

(iii) If4® = 64, thenlog ; 64 = 4
The statementis FALSE
4*= 64 implieslog .64 =3

(iv) IfxYy =z, theny=log. z
The statementis TRUE.

(v) Iflog.8 =3, thenlogs2 = %

The statementis TRUE
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Answer 1.
(i) log 36
log 36=1log (2x 2x 3 x3) =log (2% x 32)
=log 2% + log 3 ? = 2log 2 + 2log 3.
(ii) log 54

log 54 =log (2% 3x 3 x 3}

log (2 x 33)

=log2 +log3*=log2+ 3log3

(i) log 144

log 144 =log(24x 3?)=log 2*+log3*=4log 2+ 2log 3

(iv) log216

log 216 =log(2°x 33)=log 2°+log3>=3log 2+ 3log 3
(v) log648

log 648 = log (2% x 3%) = log 2% + log 3¢

Slog 2+ 4log3
(vi)

log 12% = log (3= 22
- 8log (3x 2°)
= 8[|og3+|og§1]
= 8[log 3+ 2logZ2]
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Ex 10.2

Answer 2.

(i) log 20

log20 =log(2°x5)=log2?2+log5=2log2 +log 5
(i) log 80

log80 =log(2¢4x5)=log2*+log5=41log2 +1log5
(iii) log 125

log125=Ilog5*=3log5
(iv) log 160

logle0=log(2°x5)=log2°+log5=51log 2 +log5
(v) log 500

log500 =log{2°x53)=log2°+log5°=2log2 + 3log5
(vi)

log 250 = log (5%« 2}

=log 5% +log2
=3log5+logz
Answer 3.
(i) log3fiasa
_log(144)5

=—é|r:g 144 =%Iog[24 X5 | =%I-::c_;24 +%Io932 =§Iog2+ %|Og3

(i) log3ie
_log(216
=%Iog216 =é|og(23x33) =é|og23+%log33=§Iog2+§log3
(iii) log¥s4B
_log(643)74
=?1Llog648 =Z1llog[23><34]=%Iog23+?1LIDQB4=§Iog2+§log§=§log2+log3

: 26 21
log =2 —log——
(iv) log £~ log

119
2x13 Fxl13
-log
3x17 eV

= 13—Ir,:-g| i =logl3+logz -log3-logl? -logl3+logl? =logz-log3
3w 17 17

=log

= log
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{wi)

| o %—ED E+I-::1 % i
938 95+'%9 3

535 5 >
=log==—" -2logZ + 5log=
96 Gg e

= log225-1logi16 - 2[log5-log 9]+ 5[log2 - log 3]
= log(5% x ) -log2* - E[IOQE— |Dg32]+ 5[log2-log3]

= log5® +10g3* - 4log2 - 2[log5- 2log3]+ 5[log2 - log3]
= 2log5+ 2loga- Hog2 - 2logs + Hog=3+ Slog2 - Slog3

=log2+log3
Answer 4.
iy 1T
() F-G—=72
d
Considering log on both the sides, we get
logF = |DQ[G it mzj = log(Gmym; ) -log d®

=logG+logmy +logms —2logd
5 1 5
E=Zmv
(i) E= 3
Considering log on both the sides, we get
log E = Iog@mv2]=log—é+lr:gm+|ogv2=log1—log2+logm+ 2logw

=logm+ 2logv -log2

M. g
n= —=
(iii) —
17
=n=|Md
m. £

Considering log on both sides,

logn=log [%Jw = %Iog [%}%[Iog[h’lg]—log[mi)]

=—é[|ogM+|ogg—|ogm—logf)
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gl
(iv) V= §“r3
Considering log on baoth the sides, we get

logh = Iog{%mﬁ} log4+logn+logr® —log3

=log2? +logn+ 3logr-log3=2log2-log3+logn+ 3logr

) f-F NHe
SNy
Df[m’}

Considering log onboth thesides, we get

172 1z
17T 1 T 1 T
log W= log| —| — =log| — [+] — =[logl-logD-logdi+ Zlog| —
2 g[Df[:ﬂ:rJ } Q[Df}r Dg{m} (log1-log )+ 5 g[nrJ

=(0- IogD—Iogf)+%(IogT—logn—logr)

(logT-logn-logr) - logD-log#

P =

Answer 5.

(i) log 18 + log 25 - log 30
=log (2 x3%) + log 5%-log (2x 3 x 5)
=log2+log3*+2log5-{log2 +log3 +log5}
=log2+2log3+2log5-log2-log3-logh
=log3 +log5 =log(3x5)=Ilog 15
(i) log 144 -log 72 + log 150 - log 50
=log(2*x33) -log(2?x 3) +log (2x 3 x 52) - log (2 x 57)
=log 24 + log 3% - {log 2° + log 3°} + log 2 + log 3 + log 5°
-{log 2 + log 5%}
=4log2+ 2log3-3log2-2log3+log2+1log3 +2
log5 -log2 -2log5s
=log2+log3=log(2x3)=loghb

(iii) 2log 3 - %Iog 16 + log 12

=2log 3 - %Iog 2*+log (22x 3)

=2Iog3—%x4|og2+|og23+log3

=2log3-2log2+2log2+1log3=3log3 =log33=Ilog27
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[iv}2+%|og9—2log5
:2+%|0g33—2|0g5

:2|og16+%x2|0g3—2|0g5

=log 10° + log 3 - log 52

=log 100 + log 3 - log 25
1003

= log =

log 12

9 3 16

v) 2logZ —3log= 4 log=—

(v) Sz —Slogtleg—
=2log9-2logs - 3log 34 3logE4-logle —log20
=EIOQ(EE)—2Iog5—3|og3—|—3|og5+|og(42)—Icg(Sx4}
=Hog3-2logs - 3log3+ 3logEs +2logd —logs —log 4
=(4-3)log3+(-2- 1+ 3)logS+log4
=log34log4
=log(3x 4) =logi2

25 4

5
-log == +1log =
g g

. 1
vi) 2log =
[ } g 15 162

5 52 2*
=2log m—log T + log =
=2log5-2log2-2log3-4{log5°-log2-log3* +log2?-
log 3°
=2log5-2log2-2log3-2log5+log2+4log3+ 2log2-2
log 3

= log 2

16 a8
il 2log —=- 3log =+ log 90
(wii) 8] >c g = d

ot 2
=2 log EE—-B“ZJQ €+Iog[2><5><33}

=2log24-2log 5*-3{log2°-log5} +log2 +log5 + log 3°
=2x4log2-2x2log5-3x3log2+ 3log5+1log2 +logh5+
2log 3
=8log2-4log5-9log2+3log5+log2+log5+ 2log3
=2log3=log32=1log9
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{wiii) %Iog25—2I0g3+Iog36

= %|Dg52— 2log3+log(22x 3%)

%XEDQE— 2log3+log2* +log3?

=log5+2log2
=logS+log2® =logS+logd=logiSx4i=log20

(ix) log % —2Iog§+ 3|Dg%+|0g%
4 2

= Iogz—g—zlog%+3log§+log%

=log3*-log2® - 2log3+2log5+ 3log2 - 3logS+log 5 - log3?

=4og3-3logz-2log3+ 2log5h+ 3logz-3log5+ 2log5-2logs

=logs

5 2 1 25
2
—%Iog%+3log1[ﬁl

=3log5-3log2 + 2log2? —EIr:-;|3—2Ir::ug5—%lr:-g|52 +%Iog3“ +3log(2x 5)

2]
3x5

5
=3Iog2—]+zlog

=3log5-3x3log2+2x3log2-2log3- 2logh- %leog5+ %x4|og3+ 3log2+3logs

=3log5-9log2+6log2-2log3-2log5-logs+ 2log3+ 3log2+ 3logs
=3logs=log5' =logl2s

Answer 6.
(i) 2log 5 +1log 8- %Iog!ﬁL
2log 5+10g 8 - %Iog-ﬂ-
= 2log 5+ log 23 —%IogEz

= 2|og5+3|og2—%x2log2

= 2log5+ 3log2 -log 2
= 2log5+2log2 =2(log5+1log2)=2log(5x2)=2log10
Z2x1 =2

(mzmg?+3mg5—mg%5

2log 7+ 3 log 5 -log ?
=2log7 + 3log5-log49 + log 8

=2log7 + 3log5-1log 7% + log 23

=2log7 + 3log 5 - 2log7 + 3log 2

=3log5+ 3log2=3 (leg5+locg2)=3log(5x 2)= 3 log 10
=3x1=3
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(iii)

(iv)

3log S + 5 log %—3|Gg b=
27 24 2473

1 d

> 5 5

=3log2°-3log3*+5log 5 -5log2®-5log3-3log 5*+ 3

log 2 + 3 log 3¢
+log 2 - log 3 - log 5°

=3x5log2-3%x3log3+5x3log5-5x3log2-5log3-3

x4dlog5+ 3log 2
+3x4dlog3+log2-log3-2loghs

=15log2-9log3 + 15log5-15log2-5log3 -12log5 + 3

log2 +12log3+log2-log3-2log 5
=log5+log2z=log(5x2)=log10=1

3 125

25 1
12log Z +7log Z==Z-51log ==-7 log 25 + log ==
QE d 27 d 36 d d 3

3 125

25 1&
12log 2 +7log ===-5log ==- 7 log 25 + log ==
d = d 27 d 36 d d 3

4

2
= . 7log 57 + log %

2 % 8*
=12log3-12log2 +7log 5 -7log3*-5log5°+5log2? + 5
log3°-7log5°+ log2%-log3

=12log3-12log2 +21log5-21log3-10log5+ 10log 2 +
10log3 -14log5 + 4dlog 2-log 3

=2log2+ 2logh

3 =2
=12log = + 7lo -5lo
QE 95—; g

Answer 7.

(i)

(i)

Get More Learning Materials Here :

log(3-x)-log({x-3)=1

—log [3_—2] =1 =log 10
x_

:;.[3__x] =10
K=

=3-x=10{x- 3)

=3-x=10x-30 =11x=33 =x=3

log(x® + 36)- 2logx =1
= log(x*+ 36)-logx* =1
2
= log [X +236J =1 =log 10
¥
2
_ [x +236] e
%
= x? + 36 =10 x?
= 95" = 36
= x2=4 = %= 2
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(iii) log7 +log (3x-2)=log(x+3)+ 1
= log7 +log(3x-2)-log(x+3) =1
7 3x-2)

=5 09 — .3 =log 10
7.(3x-2)
~ Tx+3
= 21x-14 =10(x+ 3)
= 21x-10x= 30+ 14
=2 11x =44
= x=44/11=4
(iv) log(x+1)+log(x-1)=1log 11 + 2log 3

= log [(x+1)}(x-1)] =log 11 + log 3°
= log{ x*-1 }=log(11.9)

= log{ x*-1 } =1log 99

= x*-1 =99

= x? =100

S50, x =10 o0or -10
Negative valueis rejected
So,x=10

(v) logax +log 4(x-6)=2

= log 4 {x(x-6)}F=2log 4+ 4
= log 4 {x®-6x} = log 4 4°
= x*-bx =16

= x?-6x-16=10

= x?-8x +2x-16=0

=, X(x-8)+2(x-8)=0
= (x-B}(x+2)=0

= Xx=8or -2

Negative valueis rejected
So,x=28

(vi} logs (x*-1)-log s(3x+ 9) =0

= logs X -1 =log 51
X +9

%% —1 B

3x+9
x*-1=3x+9

x? - 3x-10=0

x2-5x +2x-10=0
Xx(x-5)+2(x-5)=0
(x - 5)(x+ 2)=0
Xx=5horx=-2

Il

puu
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(vii)log(x + 1) + log(x-1} = log 48

(viii)

logx +logx+ log, x = —

= log {(x+1)(x-1}} =log 48
= log( x*- 1) = log 48

= x*-1=148

= 2= 49

=

x = 7 (neglecting the negative value)

21

1 1 1 21

log,2 * log,, 22 ¥ log,2* 4
1 1 1 21

log, 2 b Hdog,2 " dog, 2 T4
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Answer 8.
(1) log (x+5)=1
=log 10

= x+5=10
= x=10-5=5

. log27
= x
(D) rogza3
- Iog33= "
log =P
Slog3
it Sl
. Slog3
5
= W=
=
logel
(i) = =
logoD
_ log3*
log3°
4logs _
2logs
= =2
logizid
i = logx
L) logid &
log11?
= logx
= loglil 2
_ 2logid _logx
logid
= 2 =logx

= 2log10 =logx

log 107 =log
e 3
~ % = 10° = 100
log 125
=logx
L logs =
|og 57
=logx
i logs &
i 3logs log
logs
= 2 =logx

= 3loglo =logx

log 107 =logx
- w = 107 = 1000
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(vi) log 32 B
7
_ logz _
logz?
7log2
= Slogz
= :><=E=1 &
o
log 1331
iy ———— = logx
(vii) log11 J
log11®
= logx
= Jogit Y
Slogi1l
= logx
= logiil =
= 3=logx

=  3logl0=logx (sincelog10=1)

log10® =logx
= 3
~x=10" = 1000
... log2e9
vili =logx
biaw) logl7 g
_ log17? _libgs
logl7
_ 2logl7 5
logl?
= 2 =logx
= 2loglo =logx [since logl0=1])
log 107 =logx
s 3
L x = 10% = 100
Answer 9.

log,,3+1=10g,,3+log,,10
=log, (3= 10)
= log, ,30
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Answer 10A.

False, since log xy = logx + logy

Answer 10B.

True, since log 1= 0 and anything multiplied by O is 0.

Answer 10C.

False, since loga =

1
logp

Answer 10D.
True,
log 49 - logy
log7
log7?
= |
log7 i
N 2log7 ~ log¥
log?
=1)=logy

= 2log,,10=logy
= log,, 107 = log,, v
= |og,, 100 = log,, v
=y = 100

Answer 11A.

logle =g, log9=b and log5= ¢
log4® = a, log3® =b and logS=c
2logd=a 2log3=b and logs==c
b
lo 4=E, logs == andlog5=c
ol 5 e 5 e

Consider, logl2 =logl4x 3)
=logd+ log3
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Answer 11B.

logle=a log9=b andlogs=c
log4? = a, log3®* =b and log5=c
Zlogd=a 2log3=b and logs=1c

log 4 = g, log s = g and logs= ¢

Consider, log7 5 =log( 5% x 3)
=log5® +log3
=2logS+1og3

b
= 2(C)+ 5
dc+ b
T2

Answer 11C.

logle =4, log9=b and log5= ¢
log4® = a, log3® =b and log5 =
Z2logd=a 2log3=bandlogs=c

log 4 = g, Ir:gB:% and log5 = ¢

Consider, log7 20 =log( 4% x 3% x 5)
=log4? +log3® +1ogs
= 2logd+2log3+logs

-2{3) =)

=a+b+c
Answer 11D.

logle =35, log9=b and log5=c
log4?® = a, log3* =b and log5=c
Zlogd=a Z2log3=b and logs=c

b
lo 4=E,|r::u 3=—andlogS=1<¢
ad 5 d 5 g

Consider, log2.25 = Iog[%J
100
=log225-1logl100
= logi(3® = 52)- log{ 4 x 52)
=log3? +log5* - ({log 4+ log5%)
= log3® +log5* -log4 - log5s?
= 2log3-log4

b g
=2(§J—§
_ tH-a

-
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Answer 11E.

logle=a, log9=b andlog5=—c
log4® = a, log3® =b andlog5=c
Zlogd =5 Zlog3=b and logs=—c

b
lo 4=§, log3 == and log5=—c
J 5 d 5 J

. 1 Q
Consider, log2= =log| =
a2 =1ea (7]

=log9-log4d
=log 3 -log4
=2log 3-log4d

_o[by_ =
()2
t-a

T2

Answer 12.
logx =p+qgandlogy =p - g
Iogg= log 10 - log v*
Y

= Iogl.% =logl0+logx - 2logy
Y

100
:»Iog?=1+p +qgq-2(p-q)
:::Iogl.%= 1-p+3g
W
Answer 13.

3
log 2—2 = loga® —logh® = 3loga-2logh

=3p-2q
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Answer 14.

}{2

log l_f:ly = Iogxz—logmy =2|ogx—(|og1D+|ogy)

- 2logx-logy-1 = 2(A+B)- [A-B)-1=-A+3B-1

Answer 15.

(i) 10%1interms of x

log x=a = x =107
107 x
10 118
(i) 102t in terms of y

logy =b = v=10P

- 10 =(1[]':')2 Y

P 15 o

Answer 16.

(i) 32-%in terms of m

logsm=x = m=3

(ii} 31-2v*3* |0 terms of m and n
log:m=x = m=23"

log;n =y =>n=3"
PC S AL Jc o fc S 3.(3‘-“)_2 .(3“)3

N 3m°

=3n ¢ m ;
f

Answer 17A.

2logx+ 1=40
= 2logx = 39
= logx® = 39

=% = 10%°
%
— v =102
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Answer 17B.

Zlogx+ 1 =40

= 2Zlogx +logld = 40

= 2log10x = 40

=log2x5x = 20

=log2 + loghx = 20

= loghx = 20-log2

= loghx = 20-0.3010 ..., (Sincelog2 = 0.3010)
=logSx = 19,6929

Answer 18A.
log,,25 = x
=lege5~ =¥
= dog,,5 = x

¥
= | 5=2=2
1o >

Answer 18B.
log 27 =y
=l0g,3° =y
= 3J0g,, 3=V
= | =Y

“J1o 3

Answer 19.

(i) logi8
logl8 =log(2x3*)=log2+log3°=log2+ 2log3
=0.3010+(2x0.4771)=1.2552
(ii) log45
logd45 =log(3*x5)=log3°+log5=21log3 +logh
=({2x04771)+0.6990 =1.6532
(iii) log 540
log540 =log(2?x3*x5)=log 22+ log3* +log5=2log 2
+3log3+1logh
=(2x0.3010)+(3x0.4771)+0.6990 =2.7323

(iv) log <72

Ir\::ur;4~.,ﬁ=lr:ug(?z:ll/‘5 =é|og?2=élog(23 ><32)

—élr::qu3 +%Ir::u932 =§Iog2+§log3=glog2+log3

= [gx0.3010]+ 0,477 1=09286
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Answer 20.
2logy -logx-3=0
= logx=2logy -3
=logx =logy? - 3loglo [logl0=1]
=logx =logy? -log 107

2
:»I-::ug><=log[ Y ]

1000
2
oy
= 1000
Answer 21.
{i}log 60
loge0 =log(2x3x10)=log2+log3+logl0=x+y +1
(ii)log 1.2

log 1.2 = log (%J =logl2-logl0=log(2°x3)-1

=log2?+log3-1
=2log2+log3-1=2x+y-1

Answer 22,
(i}log 8
log4 = 0.6020 = |pg 22 = 0.6020 = 2 log 2 = 0.6020 = log 2 =
0. &e020
> =0.3010
log8 =log23=3log2 =3 x0.3010 = 0.9030
(ii)log 2.5
10
log 2.5 = log 7= log10-logd4=1-0.6020=0.3980
Answer 23.
(i)log 4

log8 =log2®=3log2 =090 = log2=0.90/3=0.3
logd =log2?=2log2 =2x0.30 =0.60

(i) 109 +/32

log8 =log2° =3log 2

090 = log2=0.90/3=0.3

1 1 5 5
log 32 = E|mg32= E|c::.g|25=§|og2=§>-<r::u.3r::u=r::u.?5
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Answer 24.

log27 =log 3 =3log3 =1.431

=>Icg3='T =

~log9 =log32=2log3 =2x0477=0.954
log300=log(3 x100)=log(3x10%)=log3+2logl0=0.477+2

=2.477

Answer 25.

%% + 4% = Bxy

= %%+ yz — 2y = By — 2y

= [x—y]g = <y

= [x—y

2

= [x—y

2

X =y

Answer 26.

o
IBS

Considering log both sides, we get
y

_ Iog[xyjlfz

log(=y]

P o

=%|:|r::g x+logy ]

%% e = Ty

= %% yz + 2y = 0+ 2y

= [x+y]2 = Doy

Considering log both sides, we get

B Iog[xy)m

log(xy)

M|

2
Rt Y
= =%
[ 3 J y
= [K;‘f} _
i *y
log X4y
LS 3 A
i y
= log il
LS 3 A
= |o (x+y
9=
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Answer 27.

logx  log36 log64d
loaS loa6  loagy

Considering the first equality
logx log36
logs  logt

logx log6® 2log6
log5  logé  log6

= logx =2logs = log5® = log25
X = 25
Considering the second equality
log36  log6d
log6 ~ logy
|og62=2|og6=2=log64
loge  logé logy
logé4  logg®  2logs
= I = = = = log8
ogY > > 5 0g
y= 8
Answer 28.
logx?-log.fy=1
o2
= log| <= | = log 10
\
2
= 2 _10
¥
z
%
— il
ﬁf_ 10

Squaring both sides, we get

z
(2] X
Y118 T 100
=4 16 4

Mow, when x =2, y = T T
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Answer 29.

(i) x

2logx+1=log 360

= logx® +logl0=log360
Iog(le2J= log 360

10x* = 360
2 =30 3¢
10
W o= E =t6
As negative value is rejected,
% = 6
(i) log (2x - 2)
2logx+ 1=log 360

logx? +loglO=log360
Iog(i[ﬁlxz)= log 360

10x% = 360
> 360
- =2 36
ST

X = JE‘E =6
As negative value is rejected,
L =65
. log[2x - 2)=log(2.6 - 2)=log10=1

el

L

(iii) log (3x2 - 8)
2logx +1=log360
logx® +logl0=log360
|og(1Dx2)= log 360
10x% = 360
, 360
x —

-2 36
10

:><=JPE=¢6

As negative value is rejected,
X =6

log (3 - 8)=|og[3(6)2 —8]=|og(108— 8)=log100=log 102
=2logl0=2x1=2

L R
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Answer 30.

x+logd+2log5+3log3+ 2log2 =logl108

- X =log 108-log4 -2log5-3log 3-2log 2
=log (2°%.3%) - log 2° - log 5% - log 3° - log 2°
g Iog[i] . Iog[ 1 J
i B2 30 8 ' 100
= = logl -log100=0-2=-2
' X o=-2

Answer 21A.

log &* + log a™
=2loga +(-1)log a
=2loga-loga

=logai(z2-1)
=log a
Answer 31B.
log b + log b?
=loghb - 2log b
_loghb
EIOQ b
1
2
Answer 32A.
log-f8 _ log2+/2
8 8
_ |OQE~.|'r_
[Iog2+|og«j§)
8[|Dg2+|0g22]
i b
§|092+—|og22
1 1
=_logz+ = Zlogz
3 J =+ d
lIr:: 2+—|r:u 2
5 3 J
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Answer 32B.

log+27 + 1098 +log.f1000

log 120

1

1 =
log[27)2 +1og 2° + log 10002
- log(3x 2% x 10)

3!1 33:1
_10g(3772 + log2® +log[10]™2
- log3+ log 22 +log 10

3 3
Zlog3+ 3log2+ Zlogl 10
510g3+3log2+ 3 g(10)

log3+2log2 + log 10
3 E; £
“log3+ Z(2log2)+ 201
5 log +2[ g }l+2()

log3+ 2log2+ 1
g[lc393+ 2log2+ 1]

logZ+ 2log2+ 1

rJ| L

Answer 32C.

log-f125 - log27 - log+f8

loge-logs

1 1 1
_log(125)2 -log(27)2 -log ()2
- loge —logs

3:-cl
2

_ IDQ[S)E“% -log (3)3”% -log(2)
loge-logs
§|Dg(5)—g|t}g[3)—g|0g[2)
logl2x3)-logs
>[10g(5)-0g(3) - Ioa (2]
log2+log3-1og5
> [10g(5)-log(3)~loa (2]
~[log5-log3-log2]

=2
2
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Answer 33.

Consider log |[5

3.2
= log 534 log5=loglxlog5=0 [
a
5-E|+|:I—l: - 1DD=1

Answer 34.

|Dg§+|ogé—log
5 4

a+|:|—|:)

¢

[a+b-c)log5 = |Dg§+logé—2log
Lo 4

- 2

3 3 5 3

Z | logs=|{log=+lcg=-log= [logs
\E}}Q [Q5+ 94 Q4JQ

logl=0]

(i) Jlogx-2logy =2
= log x* - log y? = 2 log 10
o3
= log [}’_2] = log 102 = log 100
@
= | =100
¥
= x*=100vy?
(i) 2logx+3logy =loga
= logx* + log v* = log a
= log (2. v3) = log a
= x2y3 =3
(iii) mlogx-nlogy =2log5s
= log x™ - log y" = log 52
XI'I'I
= log [F] = log 52
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1
(iv)  Z2logx + zlogy =1
= |ogx2+|0gﬁ = log 10
= Icg{xzﬁ}=log 10

= x4V =10
(v) 5Slogm-1=3logn
= logm?® -log 10 = log n?

i
= log 10| = log n®

S (M,
10 =0

= m° = 10 n3

Answer 35.
log(1+2+3)=1log6

=log (1x2x3)=logl +log 2 +log 3
No, this property is not true for any numbers x, v, z
For example, log (1+3+5)=1log 9
logl +log3 +log5=1log (1x3x5)=Ilog 15
log(1+3+5) ® logl +log3 +log5

Answer 36.

LHS. = ({loga) - [logb)?

=(loga+logb)(loga-logb) {u sing identity m® - nf = (m+n)fm- n)}
=Iog(ab)|og[§j = Iog[SJ.Iog(ab)= F.HS
Answer 37.

Given alogb+bloga-1=0
=  log(b}® +log(a) -logl0=0
= Iog(ba.ab)=log 10

ba.&” =10
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Answer 38.

log(a+1) =log (4a-3)-log 3
log (a+1) + log 3 = log (4a-3)
log{ 3(a+1) } = log (4a-3)
Ja+l1l)=4a- 3
Ja+3=4a-3
da-3a=3+ 3

a==6

Sy

Answer 39.

LHS = logyp 125

1000
log g 5

logy g (10)3 -logy g [2)3
3log g 10-3log 2
3x1-3log,2

= 3(1-logyp 2)=RHS

Answer 40.

log, x
log,, *
log =
_ ﬁogp]
i {Iong
logpq
_ log = y logpq
logp  logx
_logpg
logp
logp +logqg
B logp
_ 1. logq
logp
=1+log, q
= RHS
Hence proved,

LHS =
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Answer 41A.

T S S
log, 30 log, 30 logg 30
1 1 1

§ log30 N log =30 " log =30
log2  log3 logs

_Im2+|m3+lm5
“log30  log30  log30

= Iogﬁ (log2+log3+log5s)

1
log(2x3x 5)

(log2+log3+ logs)

(log2 +log3+logSs)

[log2+log3+logs)
=1
= LHS
Hence proved,

Answer 41B.

1 1 1
log, 36 ) log, 36 b log,, 36
= log., 8 +log,, 9+ log,, 18

LHS =

loge log9  logls
=|0936+|0936+|0936
1
" log36
1
 log36
B 1
" log(2? x )

(log2+1039 +1og18)

(Iogf +log3® +log(2x SEJ)
(Iogf +10g3% + log2 + log 32)

= w[3|0g2+ 2log3+log2 + 2log3)
0g(2* x

1
B 2log2+ 2log3
B 4
- 2[|092+|093)[
=2
- RHS
Hence proved,

[4log2+ 4log3)

log2+1log 3)
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Answer 42.

Z Z 2
a= Iogp—,b=|ogq—,c=|ogr—
qr rp P
Consider,
at+b+c
2 2 2
=ng—+mgﬂ—+Hﬂ£—
qr rp sls]

=logp® - logqgr +logg® - logrp +logr? - loapq
=2logp - [loggq+logr) + 2logg - (logr +logp] + 2logr - [logp + logq)

=2logp -logg-logr + 2logg-logr —logp + 2logr - logp - logg
=0

Answer 43.

a=log20, b =log25 and

2log(p-4)=2a-b

=2log (p-4) = 2log20-1log 25

=log (p-4F = log20® -log 25

400

=log (p-4r= |DQ[EJ
400

::"':p_‘q')z =E

=p? -8+ 16 = 16

=p°-8 =0

=p(p-8)=0

= p=0orp==&
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