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Logarithm

SR

a>0,M>0,a#1) T, x (Wi qCea 353 A index)-F a W4H (base)ad ACIF M Fifba
anfaw (logarithm) 051 @R Gfbtas x = log M wiwica ei<emet a1 2 | '

X
gdis @ = M 2, x = log M % Roife Ty x=log,M T, a" = M T

1 SEHO) 23:8%, log,8 =3 @ 3_2=$§tﬂ,log3(é)=—2
® 107 = To65 = 0-001 ZT, log,,0.001 = -3
o HE-STI TrE erter wel: (1] e S i 4 i i 4@ [2] o o

R AT TR IR TR 1 Fom 27| 3] 4T SRR AR W7 SIS 203 | [4] 9 Gt
fae a (a#+ 1) -9 AATE 1 9 FPo TRV wie 2oy =73; weffe log, 1 = 0 1[5] T i (#1) 8 Y TR IS

6 3T 2, O MRAN FANfaqeam w9 1 377; wieffe log,a=1|

M,N,a,b>0,a+1,b+1 9 n F-(ICH T A 2,
(1] log,(MN)=log M +log,N @ [2] los,,(%’) = log,M - log,N

BiER: log,(3 - 5) = log,3 + log,5

B k,gz@ =1log,3 - log,5

7@ [3] log,(M™) = nlog,M - Ya4] log,M= pe
1. -

Grigs: log,(5%) = 3 log,5; logs(37) = 7 logs3 Trigaet: log,3 = fog2’ log,5 = i

log ,M _
T [5] log,M= = log, M x log,,b @ [6] log,axlog,b=1

log,a

log:3
Cwiaet: log23 = 12252 = log,3 x log,5 TatEset: log;2 x log,3 =1; log,5 x log:7 =1
5
1 . Jog, M . . ]

1@ [7] a *8at =M e PR 7 lo‘bM:M ona

logi2  _log2 L
Ortmet: 2'°82° _ 3, 5'°85% = 5 -2 5 =g 05,5 637 _ 083"
@I9] log,1=0 3@ [10] log,a=1
Brrieget: log,1=0;logs1=0 3 @WT{H'I log,2=1;log,3 =1

_a
F[l].] log(bp)aa' _ﬁ logba
? : 3
: ; 3y 3
(wtemrer: log(s.,)(z ) =7 logs2
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3 a” SITER ARG (R a>0, b>0) arey-Feet Ref

e G TR MR- 7D e e — oS et ey ey TS wuie |
I 3 TG F S A = (10 T HLoI €% FeB AR TG R ) +1
guteset: O log(20) = 1.301029 (i)

©+ 20 R IR = log (20) 9 TG ST S + 1= 1+1=2 |
@ 10g(10000) = log(104) = 4 log10=4

*+ 10000 93 SEF2! = log(10000) 47 S X S +1=4+1=5 |
@ 10g(3)!® = 15log 3 = 15 x 0.4771 = 7.1565

& 31° G WDIRY = log(315) 7 TG L0 TG +1=7+1=8 |

J soLveD ProBLEMS

8 1 5 FHIeTa Seeies 312597 wetifavy s
SiNie: log 3125 = log(5)° = 5log,5 [ 3 (U]
=5x1 [ 10 (I7F] alslalidn
= A, x6=4096 A, x6=(4)°¢ W x=4
B 7 | i RditTa Seies 0.0625-93 =ritfimy

SIS log,(271°) =log,(4)™® = -8 log,4

[71@ 3 (=] e x 2, log,(0.0625) = -4
=-8x 1 [3@ 10 (A= 4o . @s 1
- (1@ ] A, *=00625 A= Loy

3 /7 TRLITa SIS 343-93 seitfvy &
e log. 343 =1 73 =log, 37’
INIeE log, - og, .(7) ogsﬁ(f)

8| igwni@ 2.3 fHuiwa Sl
6?

i 1A x 2T, log, FX=6

=9 log (3ﬁ)=9 »  log ¥7=1
37 [ s J A, x=(243)5=26.33=1728
B 4 | 2 s STeies 0062593 TefaMTF? | . seans 1708
® -4 2 ©o02 ©o05
[RRB, Allshabad 2009]
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g
92 log,(0.0625) =log2(£§%)) = logz(ﬁ) _ [RRB, Malda 2007]
| log,64 =log,(26) =6log,2=6x1

= 1032(2"4) =-4 lngz
=—-4 [7@ 10 (A7) [TEr @]

B 5 | 2.2 Rurem stoies o~ T

[ log,a=1]

8181 10| log,,(0.0001) = ?

@i ~i © -4 ® 4

8
_ BY o o e
__1og(23,2)(2 ) 3/2

log,2
[3@ 11 (=]

| log,((0.0001) = 10310(10(1)00)

16 16 =10g,((10~%) = ~4 logy, 10

=—'§X1='—'§" =—4x1=—-4 WQ] ‘

‘
/

l

=6 [tez ©] ('

; 1 e ;
% log, Jé(igé) = log, ;(256)7! [RRB, Allchabad 2009]
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' log2 log, log,16 = ¢

¥ie: log, log, log,(24) = log, log, (4 log,2)
=108, 10g(4x 1) [ log,2=1)
=l0g;, 10g,(22) = log, (2 log,2)

=Iog2(2 x1)= log2 =1 [ log22 =1]

ﬂ] log, log, log,81 =7

ki log, log, log,81 = log, log, log,(3%)
=log, log,(4 log,3) = log, log,(4 x 1)

[+ log;3=1]
=log, log,(2?) = log, (2 log,2)
=log,2=1 [

ﬂ log4 log; log,8 =

=log, log;(3x 1) = log,(log,3)

10822 =1]

=log,(1)=0  [-log,1=0]
:_ :.log43xlogz4364=
E 2 3 1
® 3 5 © 1 © 3

[WBCS (Main) 20211
92 log,3 x log,,364 = log,3 x 103(35)(43)

=log,3 x 3 = loggd [ 11 (9]

x log,3 x logz4 = = >< 1 [3@6 (3]

[Ce= @]

aiw U'IICD

og, log, logﬁ(./é)a

=log, log,(8 log ﬁﬁ) = log, 1082(23)
[ logﬁaﬁ’ =1]

=log;(3 log,2) =logz3 =1

' [+ log,a=1]

| [16] Iog(ﬁ) + log(@ - log(l—:’) =7
mﬁ AWe A = loga — logh + logb - logc
» +logc-loga

=0 [7F2 UF]

=1
LT oBo0007 = 3 =7 -5 T 7!

1
®100

©____

=000 [RRB, Allchabad 2009]

1
4
A, x=(10000)"1/4 = (10474 =10"" = % [Fer @]

18] logyx = -2 T, XK WA T2

® -6
© -8 ®; [RRB, Allchobad 2009]
Is | loggx=-2 Fx=(@3)t=; [Te @)
log,3 = a =, logg27=1%
logg27 = log 5(3%) = 2log,3=a
(1@ 11 (]

RYITA = log(b") —log(c™)
+log(c™) —log(a™)
+log(a™) —log(b™)

=0
55 21| log, a? x log b3 x log,c* = 7
i 2we MAME = (2 log,a) x (3 log,b)
x (4log,c) [77@ 3 (F]

=24 xlog,a x log b x log ¢
=24 xlog.a xlog,c
[31@ 5 (AF]

=24x1=24 [d 6 (AF)
[ 22} logbsa x logcsb x logasc =2

TG LA = loga 8 logb logc
loghb3 logc3 loga3
_ loga logb logc
310gb Slogc 3loga
"—"‘l
7



i€ AT RN =logb_1a xlog b
Cc

xlog ¢
a
= (-logpa) x (-log b) x (-log,¢)

=-log,a x log b x log,c-log.a x log,¢

% logba x logcb =
=1 [ 6 (]

log a]

=log,7 x log,8 x logg9

[ log,a xlog b =

= log22(32)

log a]

=log,8 x logg9 = log,9

[\J

- - log,3 =log,3

E logﬁb 3 THA, b=1

R— i T (ﬁ)10/3 - (271[2)10/3 = (33/2)10/3
= 35 = 243

- 1og210 loggl25 =7

{fE 217 7R = log, 10 - log g (5°)

[31@ 11 (A=)

N

=log,(2 x5) - glog25

=log,2 + log,5 — log,5 = log,2 = 1
(7 11 (=]
log(1 + 2 + 3) — (log1 +log2 + log8) = ?
| 2irg e =log(1+2 +3)
—(log1 +log2 +log3)
=log6 —log(1 x2x3)
=log6 —logb6 =0
- 28] log(1+3+5+7)-4log2=1?
RiRIeE <ve SBEE = log16 — 4log2
=log(2*%) - 4log2 = 4log2 — 4log2
=0 [@3 (A=)

[71@ 1 (2CF] "

|,

[ x+4=4x A, 3x=4 q, x=

log;o2 = 03010 =1, log, 10 =%

® 3.3223 22320
© 0.3322 " [RRB, Allohabod ASM 2007
1 |:.‘- log m = 1 :l
logyo v logpa
__1 _-33223 [Cen
~0.3010 3 ")
=0, log5 =2
0.6990
© 0.7525 © 5
© ISSCCGL Exam 2000

iR log5 = 1og(129) =log10 - log2

LD A

=1-0.3010 = 0.6990
5 31 logfx a T, log, ;¥ = ?

v =log 5 ox [ (v2)*=2.2]

[Ter @)

_—logﬁx=%-a=g
32] log,(ab) = x T, log,(ab) =
: log,a+log,b=x [ 1 ==
A, log,b=x-1
@9, log,(ab) = log,a +log,b (1@ 1 *F]
=—L+1 [ log,b = x—1 3R 4 (A
log,m = logﬁj
= %
x-1

E]longﬂogz[ﬂogz[—?

i
= log, J,il

= logz(z_l) = —10g22 =-1
log(x +4) =logx +log4 THA, x=
log(x+4) =
log(x+4) =

logx + log4

log(x x 4) [ 1 ]

Wik
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2 % log, log, log,x =1 T, x =7
? l()gz[logz(logzx)] =]

f o 108010829 =21 =2 [ log = by 3, y 2 gy

g lg¥=2"=4 Fx=21-15

logg log, loggx =0 T, x =2

; | m logs[log,(log,x)] =

g, logy(10g¥) =3%=1 [ 1Ogax= b 2, x = gb |

g, logsx=2"=2 Tx=32-9
\ m loggx + log,x + log2x= 11 =0, x =2

(e log(zs)x + log(zz)x +log,x =11
1 1 1

L glogg_x"' 5108y + log,x =11

1 (% . :21. +1)(log,x) = 11

' 6
q, log2x=llxﬁ= 31,x=26=54

§ [ 38| logx = log5 + 2log3 — llogzs THA, x=

e logx = log5 +log(3)2 ~ 1og(25)1/2
4, 1ogx log5 +log9 - logs =, logx log9
- x=9

of [ 39] log, o (x2 —6x+45) 2 T, x &9 WY
a‘h'e

11, -5
@ 9) —5
: IOgm(xz —-6x+ 45) =2

[RRB, Allahabad 20021

{9, x>-6x+45=102 U, x2-6x-55=0
(x+5)(x-11)=0 @, x=-5,11

, [40] 3log10 + 3log(‘3;) —log(54)=?

[Ce ®]

oAmE HLATe] = 3iog(2 x5)+ Blog@)

~log(33-2)
=3[log2 + log5] + 3[log3 — log5]
—[log33 +log2] [3@ 162 (AT
=3log2 + 3log5 + 3log3 - 3log5

, -3log3 - log2
=2log2 =log22 = log4 |

1 log6 -
G al]a fa =360 T x=1

|seer: o = (6%)
1 X
A, x=(6)" 6 [va @ =x]
log,.(52 logg25
a, x=(6) % = (6) " =25

log5J;—57—‘Jﬁo =1

fsoe: s s, logg /5650 =

o W55 =5"

A, 5:545.05 w0 = (597 [F( ]
5/5/5 00 = 5"]

q, x=1

aT) 5 b 5x = 52x [‘-.

g, 2% =5 T YeE=I%

2 10g5~/5A/;/'5_T;:1

log, IOgZWJ?;:?
1T, V2424200 = x
Zﬁzﬂ [3°f 9]

2x=x2 A, x=2 [vx#0]

./2 [2./2...00=2
log, log,n/242,/2:- 0

=log,(log,2) =log,1 =0

log(’i;—l') = %(logx +logy) ==, $+ i =17

e tog( L) = Llog(xy)

M, log(%l’) =log(xy)!/2 [3@ 3 (AF]
a, J%-y =(x)V2 A, (x+y)2 =49xy

#

X2+2xy+y?=49xy A, x2+y2= 47xy
4y
Xy

A

ALY =47

y x
| 45| log,x = m, Iogbx'= n T, log,,x = ?
[51144 a1

1

=W @1 =]
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[ log,x = m 4, log.a = 1

_1_+ 1 m
m n
AR log,x = n A, log, b = 1}
n
32
3, log24
2log2
© log5 IS5 CGLExam2000]
32
+l
8243
- 75) _ 2
_1og(13 log(§%+log(§%§)
—log[ 3 .25 32
_log(lﬁ : 8 + lOg(Ezl— [ﬁgz CW]
75 8
=0 g(lﬁ z1 +log 323)
75 81 32
log(16 55 * 543) = l0g2 [Ter @]

1
2 log,o(7 + 4./3)= loglo(Jz_! +x) o,

| smwter: % log(2 + J3)? = 10g1g(~/3 + %)

A, 52 logyg(2+ J3) = log (43 +%) [P183 (s
a1, log;o(2 ++/3) = logo(~/3 + %)
q, 2+ B3=4B8+x
q, x=2
log, o3 = 04771 = 330 -5 TIEE-TR oy
FS? :
® 13 14
© 15 © 16
ShteiE: log(3%0) =3010g= 30 x 0.47713
- 14313
. 330 qropRAn =14+ 1=15 [ ST 3 (203

[Ter ©]

5 49 log2 = 0.3010 T, 264-57 TIEE-SAR gt

AGY

32
© 301

=19.264
. 064 qmeEeIRAT =19+ 1 =20 [ THRA 3 (UJF]

[CDS 2000]

[Ce= @]

1. /2 PR ATATE /256 a7 AR TS ?

@ 2 4 © 3 ®© 5
2 logJ5J5=3ECﬂ,x=?

@ 9 16 © 27 © 64
3. log,256 =8 T, x =

® 4 ® 3 © 1 ®© 2
*4. log, /2= & T, x=7

® 32 16 © 8 ®© 2
5. 108y 0oy (0.0001 ) 43 T+ FS ?

® © ©3 O
6. log,, log,, loglo(101°l°)= TG ?

@ o0 ® 1 © 10 ® 100

[CDS 2001]

7. log, log; logg216 = 2
® o 1 ©2 ©3
*8, log, log, /81 + log; log,./64 =2 )
®1 2 ©3 ©1
9. log, log;J/x=-1 T, x =
2
® 3 ® 81 © 27 © 9
*10. logy4 x log,,527 x log, 625 = ?
@1 -1 © 2 ® -2
*11. log,2 = a TA, logy27 +log,,8 =7
®a+l ® 2a a—l ®© 3a
12. log(X +log r +lo ?
) ) o) -
® 3 ® o ©1 © 2
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13. log /34 xlog ,;3b x log ,/3c=1?

® 125 27 © 3 ® 81
14. logz2 x log,3 x log 4 x --. x log,15 = ?

® 2 ©3; ©-1
#15. log,8 + logg16 = 2
* @2 ©®%2 o3 g

12 12 12
16![0g3x:=:a Iaﬁﬁslogédéj:zt?

2a a
= ® _a 2a
3 .3 ©5 ©5

17. log(2+x) =log2 + logx T(e x = ?
@ 1 2 © 3 © 4
18 3108,0(19 +8./3) = log, (x + 3) T
x=2?
» ® 4 5 © 2 ©®1
| *19.log(a +4) = loga +log4 @3
| log(a + b + 4) = loga + logh + log4
T, b=1?
16 11 12 10
® 5 B 95 0O
w '20.2logx=log(5x-6) T, x =2
@21 23 ©31 ©1,4
*21. 2loggx = 1 + logg(x — 2) R(A x =2

® 4 2 © -1 © 4
2. logyx +loggx + log,,x =55 A x=?

@ 27 9 © 3 ® o
i 2. 2logx = log3 + 2log2 — %logQ Wx=1?
® 1 ® 2 © 3 © 4

WU, logy(x2 - 3x+ 11) = 2 T, x-ATFNFS?

® 1,2 1,3
© -1, -2 ® -1,3

ﬂ! I 1
*25- 2ogzx=64°g43m,x=?
i @ 81 27 © 9 ® 3
kzﬁ- log; log,+/3,/3./3 - co @ TNFS?
® -1 ) © o ®© 1
o 1
8. 210g,0125 - 2log,,4 + log,y32 = F?
® 3 2 ©1 ® o

[CDS 2001]

_ 25
28. log,x + log,x + loggx + log,ecx = = 1

x=1
® 2 ® 1 © -2 ® -1

26 119 13 64 _
29. logmg-l- + 10810‘9_1' = 1031032 l031039 =

FE?
® 0 ® 1 © 2 © 3

22
30. log-ls—l + logl—; - log-lg = F8?

@ log2 log3 © log5 © log7
31. log,o(x?-6x+10) =0 TH, x WA TS ?

® 1 2 © 3 © 4

(DS 2000]

*32. log,ox +l0g,(5 =2 T, x=F9?

@25 ®20 ©15 © 100
*33. 1og,,(10x10%2x103x10%x .- x 109) = ¥ ?

® 10 20 © 45 ® 55

[CDS 2000]
*34.-;[&' log,ox +log;y=3 &R loglox—logmy= 1

A 8 y- G @ANAFO?

@ 100,10 ® 10, 100

© 1000, 100 © 100, 1000 [0S 2000]
*35. 2log(x + 1) -log(x%-1) = log2 T(#, x = ¥5?

@ 1 -1 ©o © 3

*36. [ log“x] = 'asw

log,,x
® log,b 1+log,b
© log,a © 1+logya  [(DS2000]

37. log3 = 0.477 T, 35 < TSI FT ?
® 28 ®27 © 26 ® 25
[CDS 2001]
38. log2 = 0.3010 Ze, 2100 g7 Seg-3Ry T ?
® 30 31 © 301 ©® 302
[(DS 2001]
39. log2 =0.30103, log3 = 0.47712 =,
67" a7 TR TS 2

@15 ®16 ©17 © 18
[CDS 2000]
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Practice | | volved. Practioe' | it Solved s Practice “‘%’;S"“ed
roblems‘m : problenza/'_ problems-93 problems/ problems-«# | P em_;é :

:gwmf i weat ﬁﬁ@r | et
1 1-5 14 24 26 43
2 8 16 31 27 40, 46
3,4 6,7 17 34 28 37
i 10 18 47 29,30 20,46
) 555 S 37 1 s
5 23 38 y
12 16, 20 54 39 37, 38,39 8,49
13 22,23 25 41
3/2 = x1/15 i, 21/3 = x1/15 m log(x2) = log(5x—-6) 4, x2=5x-6
ql, x=(21/3)15=25=32 [, (x-2)(x-3)=0 A x=2,3
Bl 108, log;9 + log; log,8 = log,(2log,3) logg(x?) = logg8 +logg(x—2)
+log,(3log,2) | T logg(x*) =loggB(x~2) A, x% =8(x-2)
-Iog22+log3 =1+1=2 q, (x-4)2=0 A x=4
log 2(2)2 108 3(33) log (54) EEH log;ox + 108,05 _1200 I, logyox - 5=2
31, 5x=102 ?ITx—wg———ZO
2 Jog,2 lo 3 lo
033 x 710859 x 7 gz m @ TR _log10(101+2+3+4+ 9)
=log32 x log53 X log?_ =log;2 x log,5 =1 —logm(lﬂ ) 45 log,10 = 45
log27 + 10gy78 = log, 3, (3%) + log 3 (2%) B = st 1fb Tt e “ew T,
3 <SP, 1 log,(x=2 @R log,;y=1
=31083+ 30082 =A%y wefie x=102=100 &R y=10"=10
oG A = log, 4(23)+1og 529 EE 2log(x+1)-log(x2-1) = log2
g (2;.425 mli’“—lllozm’ilzznx:a
= log22+ log22—4 T ’ g(xz_ 1) g e ,
at+4=4a m log,x =logxabzlogxa+logxb
TR, a=§ aa<a+b+4=4ab log,% logfa ) log,a
0g,
=2 =1+ =1+log, b
41, §+b+4 4.-.b 3‘ b-—ls logxa Ba




