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LOGARITHMS

L. Logarithm : If 2 1s a positive real number, other than | and a™ = x, then we write : m = log, x and
we say that the value of log x to the base a 15 m.

Example :
() 10°=1000 = log,, 1000 =3
(i) 3* = 81 = log; Bl =4
1 !
1 —3 —_—— —_— =
@ 2 2 — lngzﬂ 3

@ (1) =0.1=> logg;, 0.1 =2

% EXAMPLES %

Ex.l1 : Evalute:

|
(1) log,27 (1) i{:gJEJ (iii) Iﬂgmnl{ﬂ.ﬁlp
|

Sol. : (i) Letlog,27=n
Then, 3 =27 = 3?
orn=3 . logy 27 =3

2 1
(1) Let tug?[m] =n

(m) Let loggp (0.01) =n

T — =L= -1
Then, (100)* = 0.01 = —=== (100)

orn= -]
= logyge (0.01) = -1
Ex.2: Evalute:
(1) log, 1 =0 (i) logy, 34 (iii) 36%e?
Sol.: (1) We know that log, 1 =0, so log, 1=0
(1) We know that log, a = 1, so log,, 34 =0

(iii) We know that a'®* =x .
Now,

JghEad _ 'ﬁz}mg,: = ﬁl[mg“" = 6mg,|-1-"| _gloeslt _ e

1
Ex3 : If log g x = 3? find the value of x.

Sol. i{!gﬁ,x:?{jx:{ﬂfg]m:;

.'3 I %
- Tw_l
x= (2P =2|~- <2 =22
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Ex.4

Sol.

Ex.5

Sol.

Ex.6

Sol.

Evaluate
1) logs3d = logs25 (1) logg27 — log,,9

logd lug 25

® ]‘}2'53 & ]ﬂgz-JrZS IugS log 27

lugExlugl{Sz} log3 2log5 _2
= log5 log(3®) log5 3logd 3

(1) Let logy27 =n
Then, 97 = 27
S 3n=3
Sdn=3
& n=2

2
Again, let log,29 =m

Then, 27m = 9 & 33m = 32 =3y = 2-::,,.1:%

A 32
Iy ——2[3 —+]n- ——Eﬂ ——]a +log—
2 lE 5_43 2 B(g] 2

-5
e

lo E—Iu 25_““ e
E16 "Bl Taa3

75 .32 81
lo E[E mxij—l g2
Find the value of x which satisfies the relation
logyy 3 + logyy (4x + 1) =log;y (x + 1) + 1
logg 3 + logyp (4x + 1) = log,o (x + 1) + 1

< logy, 3 + logy; (4x + 1) = logy, (x + 1) + logy, 10
< logp 13 @x +1)=log,, [10 (x + 1)]
S3Idx+D=10(x+1)
S 12x+3=10x + 10

b | =2

I+ T o x=

~ logg27 - log,,9

= (n__m} =
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[ 1 I 1
+ +
i_ log,,(xyz) log (xyz) log,, (xyz)

Sol. : Given expression
= log e (xy) + log - (yz) + log ot (zx)

wlog, x=
log, a

= log,, (xy x yz x zx) = log,,, (xyz)’
=2log,, (xyz) =2 x1=1
Ex8 : Iflog,,2=0.30103, find the value of log,, 50.

100
Sol. : logy, 50= IDE“”(T]# log;100- log,, 2
=2 - 030103 = 1.69897

Ex9 : Iflog2=0.3010 and log 3 = 04771, find the values of:
(1) log 25 (11) log 4.5

100
Sol. : (1)log25= ]ﬂg[T]= log 100 - log 4
=2=2log2
=(2 -2 x0.3010)
= 1.398

9
(11) log 4.5 = log [E]
log 9 — log 2
2log3-log2
(2 = 04771 - 0.3010)
0.6532

mwunn

Ex.10: If log 2 = 0.30103, find the number of digits in 23
Sol. : log (2%) = 56 log 2 = (56 x 0.30103) = 16.85768
Its characteristic is 16. Hence, the number of digits in 2°% is 17
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EXERCISE

Q.1  The value of log, 16 1s
{A)';: (B)4 (C) 8 (D) 16

Q.2 The value of logyy, 7 18
&) ; B3 (©-; D3
| g 1
Q.3  The value of lﬂgs[E] 1s:
#3 B3 ©35 O

Q.4  The value of log 532 is:

@3 ®s ©1 O

bt |

Q.5  The value of log,, (.0001) 15
1

(A) 7

|
T B ©-4 (D)4

Q.6  The value of log, ;, (1000) 1s :

1 1
W3 ®-3035 O-3

Q.7  The logarithm of 0.0625 to the base 2 1s:
(A) 4 (B) -2
(C) 0.25 (D) 0.5

Q.8 Iflog; x =-2, then x 1s equal to:
1
(A)-9 (B)-6 (C) 8 (D)3

2 .
0.9 If logg x = 55 then the value of x 15:

@3 B ©3 (D4

"\

, 9 | : .
Q.10 i Iug,[ﬁJ == then x 1s equal to:

@®-3®3 ©3 O =

Q.11 Iflog, 4 = 4.0 then the value of x 1s:
(A)l (B)4 (C) 16 (D)32
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Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

0.21

Q.22

Q.23

. 1 .
If logggp x = 3 then x 1s equal to:

(A) (B) 7o

1 1
©) oo (D) To000

If |UE,L4=%, then x is equal to:
(A) 16 (B)6d4 (C) 128 (D) 256

1
If log,(0.1) = then the value of x is:
(A) 10 (B) 100
1
(C) 1000 (D) Toog

If logys x =08, then x 1s equal to:
(A)256(B)le (C)10 (D)128

If log, y=100 and log, x = 10, then the value of y 1s:

{ﬁt} zm {B} zmﬂ
I[C] 231]1]0 [D} 2!&&00

The value of log,_i/3 81 is equal to:
(A) =27 (B) 4
(C) 4 (D) 27

The value of log, 5(1728) is:

(A) 3 (B) 5
(C) 6 (D)9
log+8

logs 1S equal to:

1 1 1 1
AW F @B ©5 @OyF
Which of the following statements 1s not correct?
(A) log)y 10=1
(B) log (2 + 3) = log (2 x 3)
(C) log;y 1 =0
(D)log(l +2+3)=log !l +log2 +log3

The value of log, (log; 625) 1s :
(A)2 (B)S (C)10 (D)15

If log, [log; (log, x)] = 1, then x is equal to:
(A)O (B)12 (C) 128 (D)512

The value of log, log, log, log; 277 is:
(A)0 (B)1 (C)2 (D)3
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Q.24 If a* = b¥, then:

b i loga. x

(A) ey T ¥ (B) logh vy
loga vy

(C) @ = (D) none of these

Q.25 log 360 1s equal to:
(A)21log2+ 3 log3
(B)3log2+2log3
(C)3log2+2log3—log5s
(D)3log2+2logld +logs

1

Q.26 The value of [Eiﬂgmlﬁ—llﬂgm 4+1ﬂgm32] 18 :

@Wo Bz (©! (D)2

Q27 2logy 5+ log;8—5 logyo 4 =2

(A) 2 (B) 4
(C) 2 + 2 log,, 2 (D) 4 — 4 log,, 2

Q.28 Iflog, (ab) = x, then log, (ab) 1s:

A) = ®)

— () = i), —

x+1 I-x X

Q.29 Iflog2=x,log3=yandlog 7= z, then the value of log [4_31'5] 18:
(A) Ex—r%}'—;—z (B) 1){+§}f+%2
(C) h—%w';z (D) —h+%y+%z

Q.30 Iflog, x +log, x = 6, then x 1s equal to:
(A)2 (B)4 (C)8 (D) 16

. 1 1 e
Q31 I IDBHK"!DERE=E, then the value of x 1s:

(A)12 (B)le (C)18 (D)24
Q.32 Iflog;, 125 + log;, 8 = x, then x is equal to:

(A) Et (B) .064(C)-3 (D)3
Q.33 The value of (logy 27 + logg 32) 1s:

W1 BT ©4 @7

Q.34 (log; 3) = (logy 625) equals:
(A)1 B2 ©3 (D4

Q.35 (log; 5) (logy 9) (log, 2) 1s equal to:
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Q.36

0.37

Q.38

Q.39

Q.40

Q.41

Q.42

Q.43

Q.44

Q.45

Q.46

Q.47

@1 ®3 ©2 OS5

If log,; 27 = a, then log, 16 1s:

J-a J+a
(A) 3G+a) (B) 33-%)
A3+a) 4(3-a)
CE

If log;q 5 + log,p (5x + 1) = log;y (x + 5) + 1, then x 1s equal to:

(A)l1 (B)3 (C)5 (D) 10

If log, (x* + x) — logs (x + 1) = 2, then the value of x is:
(A)5 (B)lo ()25 (D)32

1 1 1
. + + 15
The value of [I{:g3 &0 lﬂ‘E.; 60 log, 61]] 15:

(A)O (B)l (C)5  (D)60

The value of (log; 4) (log, 5) (logs 6) (log, 7) (log, 8) (logg 9) 1s:

(Ay2 (B)7 (C)8 (D) 33
The value of jgle® 15:

(A) 353 (B)S (C)16 (D)25

If log x + log y = log (x + y), then
(A)x =y (B) xy =1

x—1 X

(D) y=

X X

(C) y=

|

If lug-z—+!ng-l?- =log(a+b)  then:
a

(A)a+b=1 (B)a-b=1
(C)a=b (D) a2 - b2 = 1

[Iug{-a—z- +1lo f—- + Loy i 15 equal to:
[ | be £ ac 8 ab i i

(A)O (B)1 (C)2 (D) abe

(log, a = log, bx log, ¢) 1s equal to:
(A) 0 (B) 1
(C) abc (D)a+b+c

[ 1 | I

+ +
[{]Uga be)+1  (log, ca)+1 {ing‘_.ab‘]+1:|
15 equal to:

@1 B3I ©2 (D3

The value of
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[ I 1 }

+ + is
L]{}gw:qjx loggimx 10 p X
(A)0 (B)1 (C) 2 (D) 3

|
Q.48 Iflog,; 7 = a, then |“E|u{_] is equal to:

T0
(A)-(1+2) (B)(1+a)
© = (D) =

Q49 If a=>b* b=cYand c = a* then the value of xyz 1s equal to:
(A)-1 (B)o (O)1 (D) abe

Q.50 Iflog 27 = 1431, then the value of log 9 1s:
(A)0.934 (B) 0.945
(C) 0.954 (D) 0.958
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ANSWER KEY

2 a 4 5 6 T 8 9 |10 | 11 (12 |13 |14 |15 | 16 | 17 | 18 | 19 | 20
Al B c|clbpDlalD]D]|]D|DJ]A]D C| B C)]B|C]C|]B
22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 | 32 | 33 | 34 | 35 | 36 | 37 | 38 | 39 | 40
D] A cC|D]l]CclA[D| B D AIDI]B DIA]JD]B|]C|B]A
42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 | 50
DJAJAIBIJAJAJA]JC]C
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Sol.1

Sol.2

Sol.3

Sol.4

Sol.5

Sol.6

Let log, 16 =n.
Then, 2 = 16 = 24
—>n=4

oo log, 16 =4

Let logyy; 7=n.
Then, (343)" =7
&S (TPr=7

1
@?rn=11::::-n=E

1
1“53-13-?=E
Let iuas[ ]=n then
1
M=
125

Let log 532=n_ Then,

(W2)" =32

o 2y =28
o %=5

< n=10

: ]ﬂgﬁ32=lﬂ

Let log,; (0.0001) =n
Then, 10" = .0001

< m“=;= 1

10000, 10°
o100 = 107

<n=-4
- logy, (.0001) = - 4

Let log, gy, - (1000) = n
Then (.01)" =(1000)

R
o | —| =10
[IHE}J

3
S =2n=3& p=—c

HINTS & SOLUTION
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Sol.7

Sol.8

Sol.9

Sol.10

Sol.11

Sol.12

Sol.13

Let log, 0.0625 = n
Then, 2" = 0.0625 =

— 2“=L

16
& 2n = 2
<> n=-4
- log, 0.0625 = -4

log, x = -2

e Pl O TR L

2
logg x = 3

e xdi =49

ex =4 52 = (22}553

{5.5)
= 1=2‘ '_'.|=25
< x =32

log X=— :
LOG0 n

& x = (10000) 14
X = “ﬂ#}—!:‘ai

1
= _Iz i
x=10 0

]
log, 4=—
5 4

ox=4
o x = 4% = 256
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1
Sol.14 log (0.1)= =

oox W=

& x = (100 = 1000.

Sol.15 log;, x = 0.8
<> x = (32)08
x=(2)4=24= 16

Sol.16 log, x = 10 = x = 210
= lngﬂ};: lﬂ[]:, F=xim={2|n]lm:} y:lll}m

Sol.17 Let lng{_J,.3,81= x. Then,

1 ] 4 i 1 -4
——| =81=3"=(-3) =] ——=
(3] -s-st-est (3]

\

T x=-d1e, log 4 81=4
Sol18 Let Ingzﬁ{l?zﬁhx

Then, (243)* =1728 = (12)* =[(243)°T

243)* = (243)°

TX=0,1e. Iugzﬁ{1?23}=6

1
v:  —logh
Sol1g  loz¥8 loe®'® %7 1

logs logs log 2

Sol.20 (a) Since log, a =1,

So log;, 10 =1

(b) log(2+3)=35 and
log (2 = 3) = log 6 = log2 + log3
Solog (2+3) # log (2 x 3)

(c) Since log, 1= 0, so log;, 1=0

(d)log(l +2+3)=log6=1log (]l =2 = 3)
=log | +log2+log3
So, (b) 1s incorrect

Sol.21 Let log; 625 =x . Then 5*=625=5%0rx =4
Let log, (logs 625) = y. Then, log.4 =y
or ¥y =4
or y =12
- log, (logs 625) =2

Sol.22 log, [logi(log, x)] = 1 = log,2
< log, (log, x) =2
<log,x=32=9
<&x=22= 512
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Sol.23 log, log, log, (log, 27%)
= log, log, log; [log;(3°)'] = log, log, log; [logs(3)”]
= log, log, log, (9 log, 3) = log, log, log; 9
~logy 3 =1]
log, log, [log; (3] = log, log, (2 log, 3)
log, log,2=1log, 1 =0

Sol.24 a* = b¥ = log a* = log b

3¢ loga
—xloga=ylogh = T

X
X

Sol25360=(2x2x2)x (3 x3) x5
So, log 360
=log (2 x 32 x 5)=log 2° + log 3* + log 5
=3log2+2log3+logs

1
Sol.26 E!ngw 125-2log,, 4+ log,, 32

= log,(125)"" —log,,(4)* +log,, 32
logy 5 —logy 16+ log,, 32

5x32
= !Dg“{?J =log;; 10=1

1
So0l.27 2log ; 5+ log ,, 8 - Ilmg o 3

= tagl{}l{i:} + ]ngl E - ]{}g!ﬂ{‘q_l.@]

25x8
logy 25+ 1log ), 8-log,p 2 = Ingm( ; ]

= log,100=2

Sol.28 log, (ab) = x

Iugub_x loga +lngh_x
loga loga
logh logb
o+ ex o B2y
loga loga
| 1
L > I+—!”ga =1+ :
logh  x-1 logh x—1
logh+loga  x
logh x—1
logiab) x x
- & log, (ab) = ——
logh x— og(ab) x—1

Sol.29 log (43/63)=logd+log(63) = log4 + log(63)'*

log(27 )+ log(7Tx3%)"?

1 2 1 2
2op2+=logT+=logi=2x+=2+—=
= 3 = 3 & 3 BF
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S50L.30 log,x+log,x=6

l 1
logx logx

logd log2

—

log x +luﬁ_

2log2  log2

Jlog x=12 log 2
logx=4log2

< log x = log (2%) = log 16
& x=16

00 0

Sol.31 5Uggx+1um{%}=§

1
log—
& log x L

log® log8 Ba

-
logx +log—=—logh
— 10§ Eﬁ 3 g
i T
o !ngxflugg—iugfﬂ )=log2

1 i
& logx = lugE—IugE=[ZxT]=lugll

x=12
Sol.32 log, 125 + log)y 8 = x = log, (125 = 8) = x
= x = log;, (1000) = log,(10)* = 3 log;, 10 =3

S0l.33 Let log,27=x Then,

9x =27 = (37" =3"’{:‘:~2x=3¢:~x=%

Let logg 32 = y. Then,

5
=02 @)y =203y=5cy-7
3. 5] 19
- logg 27 + logg 32 = BT
i ; log3 log62s
Sol.34 Given expression = | 1= =% ==~
og5 log3
log625 _ log(5") _4log5 _ 4
T log$ logs logs
) . log® log2 -
Sol.35 Given expression o i log3 [ logs 5 =1]

2
log3 . log2 i 2log3 i log2 _

= 1
log2® log3 2log2 log3
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log 27
Sol.36 log,; 27 =a = logl2
!ug33 Jlog3 log3+2log2 1 log3  Zlog2 1
—_— = :} _ = ::, . :) + = —
log(3 = 27y log3+2log2 Jlog3 a 3logl 3logl a
Zlog2 1 1 [3-a
= 3log3 a 3 | 3a
log2 (3-a Za
= Iug3_[ 2a J :}!ng3=[3_a]!ng2
loglé  log2*
— loggl6= Y 2
logts  log(2x3)
_ 4log2 4log?2
 log2+log3
Sl |ug![]+[ = H
J—a
B 4  43-a)
T {3+a (3+a)
i-a

Sol37 logyp 5 +Hlog(Sx + 1) =log(x +35)+ 1
= log;p 5 +log;, (5x + 1)= logy, (x + 5) + log , 10
= logy, [3(5x + 1)] = log,, [10 (x + 5)]
=>5(5x+1)=10(x + 5)
> X+1=2x+10
=>3x=9
—>x=3

2
Sol.38 logs(x* +x) ~ logs (x + ) =2 = Iuﬂﬁ[x +K]=z

x+l
+1
—> iﬂgi[xn }J=2
x

+1
= logix=2=x=5" =25
So0l.39 Given expression
= logg, 3 + logg, 4 Hogg, 5
=loge,, (3 x4 = 5) = log,, 60 =1

Sol.40 Given expression =

logd i logs . log 6 . log7 B log8 9 log9
log3d logd4 log5 logb log7 logh

log9 _ log3® _2log3 g
log3  log3 log3
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Sol.41 We know that :a"* =x .
S 16" (g2)loms _ g2lm,S _ glomS) _ 4lon 25 g

Sol.42 log x + log y = log (x + y) = log(x + y) = log (xy)

2xty=sxy=ykx-l)=x = y=

x—1
a b
Sol.43 !ngE+ log—=log(a+h)
Fil
— log (a+b)= IDE{E){P-J =logl
b a
So,a+b=1
32 3 “1
Sol.44 Given expression = logl —x—x— |=logl=0
be ac ab

iuga_xlugbxlugc o
logh loge loga)

Sol.45 Given expression = [
Sol.46 Given expression

1 1 |
- + +
log,be+log, a log,ca+log,b log,ab+log,. c

1 1 1
- log, (abe) s log,, (abe) t log, (abc)

= log,..a+log,, b+log,. ¢

= log . (abc) =1

Sol.47 Given expression

I{:gx[E] +log k{ﬂ] +log, [L]
q r p

iugl(gxixij =log, 1=0
q T p

]
Sol.48 lug,u[:ﬁ] = log,, 1-log,, 70 =—log,,(7=10)
= —logy 7 +log;g10)=—~Ha+1)

Sold9a=Db* b =c*, c=a"
= x=log,a vy=log b, z=log,c
= xyz = (log, a)* (log. b )= (log,c)
_ [ loga 3 logh . loge

xXyz= =1
== [lugb loge Inga]
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Sol.50 log 27 = 1.431 = log(3*) = 1.431=> 3 log 3 = 1.431
= log 3 = 0477
o log 9 = log(3?) =2 log3 = (2 = 0.477) = 0.954



