Chapter 10. Logarithms

Ex 10.1
Answer 1.
bl 3= 27
= log, 27 = 3
[il) 5%= 625
= log. 625 = 4
(ii)99=1
= loga1=0
g
iv) —=2
( }B
1
legs== -3
= 925
) 112 121
= log,; 121 =2
: 1
vi) 37%=2
(vi) -

= Iogg_é=—2

(vii) 10*= 0.0001

=  log,,0.0001=-4
(viii) 7°= 1

= log,1=10

1
log, — = 4
= 91 57
2
1
X N
I: } 561
1
= D g i



Answer 2.

(i) logz128=7

= 128 =27
(ii) logz81 =4
= 81 =3+

(iii}) logyp0.001 =-3
=5 0.001 =107

: 1

log, —= -5
(iv) Wy

O

G

(v) logpra=c

= i = fyF
(vi) log, & -1

)
= l = =i
2

(vii) logsa =3

= & =59
[viii}logﬁ2?=6

= 27-(A)
(ix) 10g 55 ==

23 4

— J5-25%
(x) g=log.p

= p:aq
(xi) log g (6£)=3

= 66 =(J5 )°

(xii) -2 =log » 0.25
=% 22 =3 %



Answer 3.
(i) log  49=2
= x?=49
= x2_-7%

-
(i) log ,125=3

= x% =125

= x*_-5°

¥ =5

(lijlog ,243= 5

= x° =243

= %7 =37

¥ o= 3
(iv}log8x=%
=

= x =23

= x?=8%-64=4"

®x = 4
(v)log.x=3

= x =7°

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

= x =4

x =L

256

(vii)log ,0.5= x

1
= 27 =05=—
2

= 2% =21
% o= =1
(wviii) log ;243 = x
= 243 =37
= 3% = 3%
¥ =5
(ix) log,,0.0001= x
= 00001 =107
= 10* =107
% = —&
(%) log,0.0625= x
= 00625 =47
= &% =.47F
¥ o= =2



Answer 4.

(i} log,y 1000
Let log,, 1000 = x
= 10* = 1000
= 10* = 10°¢

. ¥ = 3
(i) log,81

Let log,81=x

= 3* = 81

= 3* = 3¢

§ x o= 4
(iii} logs3125

Let logg 3125 = x
= 5* = 3125

= 5= 159
. ¥ = 5
(iv) log, 128

Let log, 128 = x
= 2% = 128

= P = 27
¥ o= 7
(v} |Og}125

5

Let log, 125 = x

5

= [1] = 125

5
= 5% - g?
-x = 3
= ¥ = -3

(vi}) log,, 0.0001

Let log,,0.0001=x
= 00001 =10
= 10* =107

X = -4
(wii) log5 125

Let log. 125=1x
= 125 =5~
= 5% - 5%

X = 3



(viii)log 4 2
Let log,2=x
= 2 =8"

= [2*) -2

= 2% =27

o 3x =1 = x o=
(ix) log,i6
=
Let log, 16=x

z

1
= 16 - (1]
= 2™ -2°
Lo-x =4 =
(x}) loggg, 10
Let log g 10=2x

= (0.01)* = 10
= (1@2]“ - 10t
= 10T o 1

=2 =1 = x=-

(xi) log,81
Let log,81 = x
= 3% = 81
= 3* = 3¢
¥ = 4
- 1
(xii) In::-gSE

Let |Og5i= X

25
= 5% = %
= 5% = §5-%
] ¥o= -2

(xiii) log . 8

Let log.8=x
= 2* = 8
= 2% o 28

¥ o= 3

x=-4



(xiv) log,a”

Let log_ & = x
= g% = &
x = 3
(xv) log, 10
Let log,,10=x
= 0.1% = 10
= (107} - 10t
-—x = 1 = =x=-1

(xvi) Iogﬁ(&ﬁ)
Let Icgﬁ(B\B) = x

= 5) = 33
® 1.1 3
= 32 = 3 2z =32
% 3
Z =2 = x=023
5 gy =K
Answer 5.
(i) 102a
log iy x = a
= X =12

(i) 102-3
log 10 x = a
= X =1072

10273 =102, 10° =x .1000 = 1000x

(i) 10-
log 10 x = a
= X =102

1B== op™ =4 J o

(iv) 102a-3
log n x = a
= X =102

)(2

1023 = 1022, 103 = (102)2107% =
1000




Answer 6.

{:I} 1|:]n-1
logiem =n
= m =10~
10 1=10" 10t=
10
[”} 10:“-1
log o m =n
= m =ipn"
- jgE+1i=pg™, 1D'= {(i0*}. 1D = 10m?
(i) 10"
logiwm =n
= [y =16 "
1070 = (107) 3 = (m)? = L
m
Answer 7.
(i) 10e
log .o x =p
= X =107"r
(i) 10r-1
loguwnx =p
= x =10r¢r
N ipertl =18+ 10 = 10
(iii) 102e-3
log .o x =p
= X =107PF
XE
102 3= 102, 103 = (10P)2.10 % =
1000
(iv) 102-r
log 1o X = p
= x =10-°
102-r =102 10F=100 . %1 = @
%
Answer 8.
log 1 x = a
= X =10°®
logwwy =b
= W =hiliL
log 92 = 2a - 3b
= z =10 2a-3b
- . 2a-3b — a2 by -3 — 2 -3 4
LR =10 ={102)2.{(10%) 3 = (x)" [v)" = =



Answer 9.

(i) 10%-2in terms of a

logipa =x
=5 a =10*
52
1023 = (10¥)2 .10 =
1000
(i) 103 -!in terms of b
loguwb =y
= b =10
3
1Q3v-1 =i:1|:|\"}3.1|:]'1= I:'_
10

(iii) 10*¥~2in terms of a, b and c.

log pa = x
= a =10*
logb =y
= b = iH ¥
logiwc=2z
= C =10°2

10*v*z=10% 107 10= a.bt.c = 2

Answer 10.

(i) Iflog 14 100 = 2,then10% =100
The statementis TRUE.

(ii) Iflog .op =g, then10fr =g
The statementis FALSE.
logyop =g implies 109=p

(iii) If4% = 64, thenlog ;64 =4
The statementis FALSE
4% = 64 implieslog 464 =3

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

(v) Iflog .8 =23, thenlog:2 = %
The statementis TRUE



Answer 1.
(i) log 36
log 36 = log (2x 2x 3 x 3) = log (22 x 3%)
=log 2° + log 3 ? = 2log 2 + 2log 3.
(ii) log 54

log54=log(2x3x 3 x3)

Ieg£2x 3%)

=log 2 + log 3°

log2 + 3log 3
(i) log144

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

(iv) log216

log 216 = log (2% x 3%) = log 2° + log 33

Jlog 2+ 3log3
(v) log64d8

log 648 =1log (2®x 3% =log 2+ log34=3log2+4log3
(vi)

log 12F = log(3x2*F
- 8log (3x 2%)
= B[Ic:-g 3+|og23]
= 8[log 3+ 2logZ]



Ex 10.2

Answer 2.

(i) log 20
leg20 =log(22x5)=log22+log5=2locg2 +log 5
(i) log 80
log80 =log(2*x5)=log2*+ log5=4log2 +log5
(iii}) log 125
log125=Ilog 5 =3log5
(iv) log 160
logie0=log(2°x5)=log2°+log5=5log2 +log5
(v} log 500
log500 =log (22x53) =log2? +log53*=2log2 + 3log 5

_—
{wi)

log 250 = log (5%« 2)
-log 5% +log2
=3log5+log2

Answer 3.
(i) log3fiag

_log(144)

=—;Ir:g 144 =%Iog[24 X | =%Iog24 +%Ir::ug|32 =§Iog2+ %|Dg3

(i} logi1e
_log(216Y5
=%|og216 =%|og[23x33] =é|og23+%log33=§Iog2+§log3
(iii) log¥c4s
_log(648)74
=é|og648 =?1LIOQ[23><34)=%Llog23+21llog34=§Iog2+%log3=§log2+log3
91

(iv) lo ﬁ—lo —
g51 g119

2x13 Fx13
-log
Jx 17 Fwly

%—Iog e =logl13+log2 -log3-logl? -logl3+logl7 =log2-log3
3xl17 17




| %—EO —+lo 2Y
916 Q 93

225
= log===-2log= +Slog=
6 99 gs

= log225 -logl6 - 2[log5-log 9]+ 5[log2 - log 3]
= log(5% x 3 -log2* - E[IOQE— |Dg32]+5|:log2—log3:|
= log5® +10g3* - 4log2 - 2[log5- 2log3]+ 5[log2 - log3]
= 2log5+ 2loga- Hog2 - 2logs+ Hog=+ Slogz - Slog3
=log2+log3

Answer 4.

my My

P
Considering log on both the sides, we get

logF = |DQ[G mggﬂzj = log(Gmym; ) - log d®

=logG+logmy +logms, —2logd

(i) F=0

(i) E= Emu
Conmdermg log on both the sides, we get

log E = Iog[% mvz}log—éﬂcg m+logwv? =logl-log2+logm+ 2logv

(iii}r‘l=\{%

142
- [@J

. 4
Considering log on both sides,

logn=log [%Jlﬁ = %Iog (hr:??] [Iog[Mg)—Iog(mfﬂ

=logm+ 2logv -log2

=—;[|ogl‘v’l+|ogg—logm—log,€)



4
(iv) V= §“r3

Considering log on both the sides, we get

logh = Iog{%nr3j= log4+logn+logr® —log3

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

) f-F NHe
—h o |
Df[m’}

Considering log onboth thesides, we get

12 1z
17T 1 T 1 T
log W= log| —| — =log| = [+ —_ =[logl-logD -logd)+ Zlog| —
9 g[Df[nrJ } Q[D£J+ Og[m} (log1-leg 2 )+2 g[nrJ

=(0- IogD—Iogf)+%[|ogT—Iogn—logr)

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

P =

Answer 5.

(i) log 18 + log 25 - log 30
=log(2x3)+log5-log(2x3 x5)
=log2+log3*+2log5-{log2 +log3 +log5}
=log2+2log3+2log5-log2-log3-logh
=log3 +log5=1log(3x5)=1log 15
(i) log 144 -log 72 + log 150 - log 50
=log (2*x33) -log({2?x3) +log (2x 3 x 5%) - log (2 x 57)
=log2*+log3°-{log2®+log 3°}+1log 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*+legf2?x 3)

=2Iog3—%x4|og2+|og23+log3

=2log3-2log2+2log2+log3=3log3=log3®=lag27



[iv}2+%lug9—2log5
1 :
:2+§|0g3~—2|0g5

:2|0g16+%x2|0g3—2|0g5

=log10° + log 3 - log 5°
=log 100 + log 3 - log 25

100x3
= log =log 1z

9 3 16
v) 2logZ —3Slog =4+ log=—
(v) Iz —3logz+log—o
=2log9-2log5-3log34 3log5+4-logls —log20
=2|Dg(32)—2log5—3log3+ 3log5+|og(41)—log|:5>< 4)
=AHog3-2logs - 3log3+ Slogs + 2logd —logs —log4
=(4-3)log3+(-2-1+3)log5+log4
=log3+1log4
=log(3x 4) =log12
i 15 25 <
vi) 2log — - log —— + log —
(vi) = 18 = 162 e 3
> 5 52 2
=2log 2X3—|0g T + log =
=2log5-2log2-2log3-4{log5°-log2-log3* +log 2% -
log 32
=2log5-2log2-2log3-2log5+log2+4log3+ 2log2 -2
log 3
=log 2

16 a
iy 2log —- 3 log =+ log 90
(vii) g oc g 5 g

ot 2°
= 2 log EE—-EH]Q §+Iog[2x5x33}

=2log2*-2log5°-3{log2*-log5}+1log2 +log5 + log 3°
=2x4log2-2x2log5-3x3log2+ 3log5+1log2 +1logh +
2log 3

=8log2-4log5-9log2 +3log5+log2+1log5+ 2log3
=2log3=log32=log9



(viii) %IogES—EIogBHogBG
= %|Og52— 2log3+logiz?x 3%)

%XEDQE—2|Dg3+|0g21+|0g31
=logs+2log2
=log5+log2f =logS+logd=log(5x4)=1og20

. 21 3 2 25
(ix) log =i —2Iog§+ 3Iog§+log§
Sik &) 2 5
= Iog?—zlog§+3log§+log?
=log3*-1og2® - 2log3+ 2log5+ 3log2-3log5+log 5 - log3®

=4og3-3log2-2log3+2log5+ 3logz2-3Slog5+ 2logs-2logs

=loghs
=) 2 25
Slog = + 2l ———I —+3
(x) C'Q + C‘Q15 CgSl
]
—3|og§+2|og325 2Ir\::ug5?+3|r:ug1cl

=3log5-3log2 + 2log2? —2Ir::g3—2Ix:ug5—%lx::-g|52 +%Ir::ug3‘1 +3logi2x5)

=3log5-3x3log2+2x Slog2-2logs- 2logs- %leog5+ %x4|og3+ 3log2+3logs

=3log5-9log2+6log2-2log3-2logs-logS+ 2log3+ 3log2+ 3logs
=3log5=log5' =logl125

Answer 6.
(i) 2log 5+ log 8 - %Iog-ﬁl
2log 5+1og 8 - %Iog-ﬂl
= 2log 5 + log 23 —%|Gg2:

= 2|og5+3|0g2—%x2|0g2

= 2log5+3log2-log2
= 2log5+ 2log2 =2(log5+log2)=2log(5x2)=2log10
2x1l =2

[||}2|og?+3|og5—|og£

2log 7 + 3 log 5 - log ﬁ

=2log7 + 3 log 5 - log 49 +log 8

=2log7 + 3log 5 - log 7% + log 23

=21log7 + 3log 5 - 2log7 + 3log 2

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



32 125 625 2
3log == +5log ===-3log =+ log =—
(iii) Slog = 3 =a 954379

75
oz 125 &25
3log == +5log ===-3log Z=— + | el
d : 24 d 2473 - 75
J c? 2
=3 + 5log ——- 3log —— + log ——
g > 09 5.3 08 5537 T 3=

=3log 2°-3log3*+ 5log 5°-5log2®-5log3-3log 5%+ 3
log 2 + 3 log 3¢

+log 2 -log 3 - log 57
=3x5log2-3x3log3+5x3log5-5x3log2-5log3-3
xdlog5+ 3log 2

+3x4dlog3+log2-log3-2logh
=15log2-9log3 + 15log5-15log 2-5log3 -12log5 + 3
log2 +12log3+log2-log3-2logh
=log5+log2=Ilog(5x2)=log10=1

) 3 125 25 15
i 12log Z +7log Z==-5log ==-7 log 25 + log ==
(iv) 95 9 = 9 - g 9 -

3 125 25 16

12log 2 +7log ===Z-5log ==- 7 log 25 + log ==

d 2 d =y d 36 d d ]
3 =2 52 . =
=121 Z 4+ 7l -5 — -7l 52 4+ | —_
G R NN G 5 T =3

=12log3-12log2 +7log 5*-7log3*-5log5°+5log 22+ 5
log3?-7log5*+ log2*-log3

=12log3-12log2 +21log5-21log3-10log5+ 10log 2 +
10log3 -14log5 + d4log2-log 3

=2log2+ 2logh

Answer 7.

(i} log(3-x)-log(x-3)=1

—log [3_—3 =1 =log 10
}{_

:;,{?’__XJ =10
w—3

=3-x=10{x- 3)

=3-X=10x-30 =11x=33 =X=23
(ii) log(x* + 36) - 2logx =1

= log(x*+ 36)-logx* =1

= log [x:+236J =1 =Ilog10
_ [xf +23.5] i
X
= x>+ 36 =10 x?
= 9% = 36
= =4 =, 00 = 2



(iii) log7 +log (3x-2)=log(x+3)+ 1
= log7 +log(3x-2)-log (x+3) =1

= log —?ISTBEJ = log 10
7.(3x-2)

= T x+3 T

= 2ix-14 =10({x+ 3)

= 21x-10x= 30+ 14

= 11x =44

= x=44/11=4

(iv) log(x+1)+log(x-1)=log 11 + 21log 3
= log [(x+1)}(x-1)] =log 11 + log 32

= log{ x*-1 }=1log(11.9)
= log{ x*-1 } =1log 99

=7 x*-1 =99

= 2 = 100

S0, x=100or -10
MNegative valueis rejected
S50,x=10

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

= log s {x(x-6)}=2log s 4
= log 4 {x%-6x} = log 4 42
= x2-6x=16

= x*-6x-16=10

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

= x(x-8)+ 2(x-8)=0
= (x-8)}(x+2)=0

= x=8ar -2

Negative valueis rejected
S0,x=8

(vi) logg (x? -1} -log s(3x+ 9) =0

= logs X -1 =log 51
3K +9

x% -1 _

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

x® - 3x-10 =0

x2-5x +2x-10=0
x{(x-5)+2(x-5)=0
(x - 5)(x+ 2)=0
x=bhar x =-2

!

byl



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

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

= x? -1 =48

= x?= 49

=

x = 7 (neglecting the negative value)
(viii

21
logx + logx + log,x = —

1 1 1 21

log, 2 i log,2# * log.2* ~ 4
1 1 1 21

log, 2 ) Hog 2 ¥ dog2 4

1 ( 1 1} 21

- op a2 | = E
log,2 2 4) 4
1

7
log.2 ==
9 4 21
1
og2 ==
J,, 3
1
x3 =2



Answer 8.

(i) log (x+5)=1
=log 10

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

(ii) log27
logz243
— Iog33=
log=®
Slog3
. Slog3
3
= ==
S
log81
(iii) lg
_ Iog34_
log 37
4log3
2logs
= W=2
logizi
' = logx
U logiid §
log11®
= logx
= logid e
2logil
=logx
= logiid .
= 2 =logx
= Zlogi0 =log= (since log10=1)
log 10° =logx
j
- x = 107 = 100
log 125
=logx
(v} logs e
log 57
=logx
o logs g
3logs
=logx
. log S E
= 3 =logx

=  3logl0=logx (since log10=1)

log 107 =logx
~x = 10% = 1000



log128

(vi) log32
7
_, log2
log2®
?Iog2=x
Slog2
= ><=z=1.4
=
 log1331
(vi)) og1 " 99
log11?
= logx
= Tegil | o
_ Blogli—logx
logil
= 3=logx

—  3logi0=logx (since log10=1)

log 10% =log x
=
L x = 10° = 1000
... log2a9
Viii =logx
i) logl? E
log17?
=logx
B logl? g
_ 2logl7 P
logl7
= 2 =logx
— 2loglo =logx [since loglO=1)
log 107 =logx
-
©ox = 10% = 100
Answer 9.

log, 3+ 1=10g,,3+log,, 10
=|0g, (3= 10)
= |og, ;30



Answer 10A.

False, since log xy = logx + logy

Answer 10B.

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

Answer 10C.

1
logh

False, since loga =

Answer 10D.

True,

=1 =logy
= 2log,,10=logy

= log,, 10% = log,, v
= log,, 100 = log,, v
=y = 100

Answer 11A.

loglé=25, log9=b and log5=c
log4? = a, log3® =b and log5=—c
2logd =g 2log3=b and logs=—c
b
lo 4=E, log3 == andlog5=1c
J 5 d 5 d

Consider, logl2 =logl4x 3)
=logd+ log3




Answer 11B.

logle=a, log9=b and log5= ¢
log4® = a, log3® =b and log5 =c¢
Zlogd =35 2log3=b and logs=1c

log 4 = g, Iog3=g and log5=c

Consider, log7 5 =log( 5% x 3)
=log5% +log3
=2logs+10g3

b
= 2[C)+ S
dc + b
T2

Answer 11C.

logle =4, log9=b and log5= ¢
log4® = a, log3® =b and log5 = ¢
2logd =23 2log3=bandlogs=c

log 4 = g, |cg3=% and logs=c

Consider, log720 =log( 4% x 3% x B)
=log4® +log3® +logs
=2logd+ 2log3+logs

(a2

—a+b+c
Answer 11D.

loglé=a, log9=b and logs = ¢
log4® = g, log3* =b and logS = ¢
Zlogd=a 2log3=b and log5=1c

b
lo 4=E, log3 == andlog5=1c
d 5 J 5 g

Consider, log2. 25 =log (%J
100

=log225-1ogl100

= log(3® « 58)-log( 4 5%)

= log3 +log5 -(log4+ log52)
=log3® +log5 -log4-log5?
=2log3-log4

b a
=2[§J‘§
_ t-a

2




Answer 11E.

logle=a, log9=b and log5=c
log4* = g, log3® =b and log5=c
Zlogd=a 2log3=b and logs=—c

b
I 4=§, log3 == and logs=c
d 5 J 5 J

: 1 9
Consider, logz2 = =| =
02 =1eq (7]

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

Answer 12.
log x =p+qandlogy =p - g
Iogg= log 10x — | og w*
Y

= Iogi'% =log10+logx - 2logy
Y

100
jlog?=1+p +q-2(p-q)
:‘;Iogi%= 1 - p+3q
Y
Answer 13.

3
log % - loga -logb® = 3loga-2logb

= -9



Answer 14.
x* 2
log o7 - logx© -log 10y =2logx-(logl0+logy)

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

Answer 15.

(i) 10%tinterms of x
log x=a = x=10°
Iae
10 ~ 10
(i) 102t in terms of vy
logy =b = v =10P

- 102 =(1ob)2 .y

o hgE o

Answer 16.

(i) 32-3in terms of m

logsm=x = m=3"

(i} 31-2v*3* |n terms of m and n
log;m=x = m=3"

logsn =y =>n=73

DG a AR B e 3-(3”)_2 -(3")3

=3 n_z m3 = ﬁ
", =
Answer 17A.
2logx+1=40
= 2logx = 39
= logx® = 39
= x* = 10%

E
=x =102



Answer 17B.

2logx+ 1 =40

= 2logx +logld = 40

= 2log10x = 40

=log2xSx = 20

=log2+loghxz = 20

= logSx = 20-log2

= |oghx = 20-0.3010 ... (Sincelog2 = 0.3010)
= logSx = 19,6989

Answer 18A.
log,,25 = x
=log,,5° =
= dog,,5 =

%

%

%
= | E=_=
i >

Answer 18B.

log 27 = v

=109,,3% =y
= dog, 3=y

=5 3= 4
Oy =

Answer 19.

(i) log18
logl8=log({2x3®)=log2+log3*=log2+2log3
=0.3010+ (2 x0.4771)=1.2552
(i) log 45
logd45 =log(3?x5)=1log3?+log5=2log3 +logh
=({2x04771)+0.6990=1.6532
(iii) log 540
log540 =log{2°x 3*x5)=log2°+log3* +log5=2log 2
+3log3+loghs
=(2x0.3010)+(3x 0.4771) + 0.6990 = 2.7323

(iv) log 72
Iogﬁ=|og(?2]% =%Iog?2=élog(23 XBZ)
=—;Ir:ug23 +%Iog32 =§Iog2+§log3=§log2+log3

= [SXO.BOID]+ 0,477 1=0,9286



Answer 20.
2logy -logx-3=0
= logx=2logy -3
=logx =logy® - 3logl0 [logl0=1]
=logx =logy? -log 10°

2
:;~Iog:><=|c:ng[ i ]

1000

'-:,.-'2

*= 1000

Answer 21.

(i} log 60

logeD =log(2x3x10)=log2+log3+logl0=x+y +1
(ii)log 1.2

log1.2 = log [%J =logl2-logl0=Ilog(2?x3)-1

=log2*+log3-1
=2log2+log3-1=2x+vy-1

Answer 22.

(i}log 8
log4 = 0.6020 = |pg 22 = 0.6020 = 2log 2 = 0.6020 = log 2 =

0.6020
> =0.3010

log8 =log2®=3log2 =3 x0.3010 = 0.9030
(ii) log 2.5

10
log 2.5 = log [?J =logl10-logd4=1-0.6020=0.3980

Answer 23.

(i)log 4
log8 =log2°=3log2=090 = log2=0.90/3=0.3
log4 =locg2?2=2log 2 =2 x0.30 = 0.60

(i) 109 +32
log8 =log2°=3log2=090 = log2=0.90/3=0.3

1 1 5 5
log 32 = E|o:;,|32= E|L::.g25 =§Iog2=§xo.30=o.?5



Answer 24.

log27 =log3* =3log3 =1.431

= log 3 =

~log9 =log3?=2log3 =2 x0.477 =0.954
log300=log(3 x100)=log(3x10?)=log3+2logl0=0.477+2

=2.477

Answer 25.

X+ e = By

= %%+ yz — 2y = By — 2y

= [x-v]

= [X_y

2

= [x_y

2

2

o
IBE

Considering log both sides, we get

"

ATy

Answer 26.

%%+ 2 = Ty

= log([xy)

= oy

1/2

logxy)

M|

%[Iogxﬂogy]

= %°. yz + 2 = Ty 4+ 2Ny

= (x+y)2 = Doy

Considering log both sides, we get

= log[xy

)132

log(xy)

M|

2
= [x;y} = Xy
- (1)
fx_l_ y
log kTv,
=5 Iog(xp"ﬁ
~. 3 A
= Iog{x“’ﬁ

b

3

—;[Iogxﬂog y]

1.431
—=— =0.477



Answer 27.

logx 10936 log64d
log5 logs  logy

Considering the first equality
| og x =Iog36
logSs  loge

logx _loge® 2log6
logS logé logé

= logx=2log5 = log5® = log25
¥ = 25
Considering the second equality
log36  loge4
log6  logy
Iog62_2|096_2_|0g64
loge logé logy
log64  log8® 2logs
= legy-—m— s s
W= 8
Answer 28.
logx? -log.fy =1
52
= log| = | =log 10
N
2
= 2 -10
v
2
o
= kil
ﬁ 10

Squaring both sides, we get

2
(2] X
Y=119] T 100
24 16 4

N hemx o2 yvo = 16 _4
el X =< ¥ = 156" 100" 35

log

g



Answer 29.
(i) x
2logx + 1=log360
logx® +logl0=1og3E0
IDg(li2)= logZE0

10%% = 360

w2 o 280 _ ¢
10

><=~.|"3_6=4_r6

As negative value is rejected,
¥ = 6

(ii) log (2x - 2)
2logx+ 1=log 360

logx® +logil0=log360
|og(10x2)= log 360

10x% = 360
5 360
x —

L | R

= =36
10

x = 36 = 6
As negative value is rejected,
L Ok =5
L log(2x - 2)=log[2.6 - 2)=log10=1

g0 U

(iii) log (3x%>-8)
2logx+1=l0g360
logx? +logl0=log360
|og(1ox2)= log 360
102 = 360
» 360
X —

=— =35
10

>c:=«f3‘_6=4_rf:':-

As negative value is rejected,
¥ = 6

~ log[3x? - 8)=Iog[3[6]2 —8}=|og[108— 8)=log100=log 102
=2logl0=2x1=2

L



Answer 30.

x+logd+2log5+3log3+ 2log2 =log 108
- X =log108-log4-2log5-3log3-2log 2

log (22.3%) - log 2% - log 5° - log 3% - log 2°

| g i | o L
- 25z = 99100
= X = logl -log100=0-2=-2
; ¥ o= =2
Answer 21A.

log & + log a™
=2loga+(-11loga
=2loga-loga
=logai(z2-1)

=log a

Answer 31B.

log b + log b®
=logb - 2log b

Answer 32A.

logAf8  log2yZ
8 8

_ Iogzﬁ
-8

- %UOQE + Iogﬁ)

1 1
=—[|092+|og22}

3

1
= l|r::ug;|2+ élc::gzE

2
1
8
1 1

§|Dg2+ EIc:n:gz



Answer 32B.

log-27 +og8 + log {1000

log 120

1

1 =
log (2772 +log2® +1og 10002
- log{3x 2% x 10)

3x1 e 3(1
log[3]72 + log2® +log[10)™Z
- log3+ log2® +log 10

a3 3
Zlog3+ 3log2+ Zlog( 10
51093+ 3log2+ 3 g(10)

log3+ 2log2 +1log 10
3 ] £
“log3+ Z2log2)+ =01
5109 +2( og )+2E)

log=+ 2log2+ 1
3
z|]-:JQB+ 2log2+ 1]

log3+ 2log2+ 1

f] L

Answer 32C.

log-f125 - log27 - log 8

loge - logs

1 1 1
_log(125)2 -log (27)Z -log (82
- logé —loghs

3l
2

_ Iog[S]S”% - log [3)3"% -log(2)

loge-logs
210a(5)- S109(3) - Sloa(2)
logi2x 3)-logs
2[10g(5)-10g(3) - o9 (2)]
logZ+log3-1cg 5
2[10g(5)-10g(3) - o9 (2)]
" [log5-log3-log2]

=3
2



Answer 33.

Consider log (5‘3+b_'3)

'3
3 5 ]
a+b-cllogs = |logZ+log=Z -2log, = [logs
(+ )9 k95+ 94 Qﬁu] dJ

- =2
|og§+IDgE—IDg \E logS= |Dg§+log5—log§ logS
5 4 RE 5 = 4

3.9
_x_
= log 534 logS=logixlog5=0 [wlogl=0]
a
56+|:l—l: - 1DD=1

Answer 34.

(i) Jlogx-2logy =2
= logx® - logy® = 2log 10

3
X
= log [}’_2] = log 10° = log 100

XS
= [—2] =100
y

= x3 =100 vy?
(i) 2logx+3logy =loga

= logx® + logy® =log a
= log (x°. v*) = log a
= x2y3 = a
(iii) mlogx-nlogy=2log5
= log x™ - log y" = log 52
xl’l’l
= log [}“_F'J = log 52



1
(iv) 2logx + 5logy =1
= log x* + log «ﬁ = log 10
= Iog{xzﬁ}=l-::g10

= x2+¥=10
(v) Slogm-1=3logn
= logm? - log 10 = log n?®

o
= log [ﬁ} = log n?

()
10 =N

= m?® = 10n?

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

=log (1x2x3)=logl +log 2 +log 3
Mo, this property is not true for any numbers x, v, z
For example, log (1+3+5)=1log 9
logl +log3 +log5=1log{(1x3x5)=1log 15
log(1+3+5) *logl +log3 +log5

Answer 36.

LHS. = (loga) -{logb)®

=[loga+logb)floga-logb using identity m® — e
J dJ J J d i

=log(abllog [EJ = log {E].Iog[ab)= R.H=

= [m+r‘|)[m—r‘|)]

Answer 37.

Given alogb+bloga-1=0
= log(b)® +log(a)’ ~log10=0
=1 Iog(ba.ab)=log 10

b2.&" =10



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+l)=4a-3
Ja+3=4a-3
da-3a=3+3

a=0>6

o

Answer 39.

LHS = logyg125

1000
|DQ1D 3

log gy 1000- logy, 2

3 3
Slog g 10-3log g 2
Sx1-3log,=

3(1-log,p 2)=RHS.

Answer 40.

log x
LHS = %

log,, x
log x
_ ﬁogp]
- (|DQKJ
logpa
_ log = y logpg
logp  logx
_logpg
logp
_logp +logg
- logp
|+|I:Iﬂ
logp
=1+log, g
= RHS
Hence proved.




Answer 41A.

LHS = L + ; + L
log, 30 |log, 30 logg 30
1 1 1

§ log30 N log 30 " log =30
log2 log 3 log s

_log2 .\ log 3 . loghs
“log20  log30  log=0

= Iogﬁ (log2+log3+ log5s)

1
log(2x3x5)

(log2+1log3+ logs)

(log2 +log3+log5s)

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

Answer 41B.

1 1 1
log, 36 logy 36 log,, 36
= log., 8 +10g,, 9+ log,, 18

LHS =

loge  log9  logls
=|og36+|0936+|og36
1
" log36
1
 log36

1 2 2 =
= W(IOQE +logs +|og2+|og3)

log8+10g9 +1og18)

(Iogf +log3 +log(2x BEJ)

= ﬁ[3|0g2+ 2log3+log2 + 2log3)
ogl(2* x

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

[4log2+ 4log 3)

[log2+1log3)



Answer 42.

2 2 2
a= Iogp—,b = I-::ugcl—J C= I-:ugr—
qr P Pd
Consider,
a+b+c

Y - q* e

_legq_rﬂggﬁ”ogﬁ

=logp® -loggr +logg® - logrp +logr? - logpg

=2logp - (logg+logr) + 2logg - (logr +logp) + 2logr - (logp + log q)
=2logp-logg-logr+2logg-logr -logp + 2logr -logp -logq

=)

Answer 43.

a =log20, b =log25 and

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

=2log (p-4) =2log20-log25

=log (p- 4¥ =log20® -log25
5 400

=log (p-4)y= |OQ[E]

400

25

=p° -8+ 16 = 16

=p° -9 =0

=plp-8)=0

=p=0orp=8

=(p-4) =
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