---------------------------------------------------------------------------------

DEFINITION

If x=g". then log x=m.where ‘¢’ and ‘x" both are positive real
. g _ p

numbers but ‘a’notequalto 1 ie..a. x>0, buta=1.
Here log is the short form of logarithm,
log x1sread as log of x to the base a.
For example,
(i) Since, 10 = 10', 100 = 107, 1000 = 10", etc.

Hence, log 10 = 1,log 100=21log 1000=3,etc.

(i) Since. 8= 16=212=2" et
Hence, log8 = 3,log,16=4,log 32=35, etc.

| I
s 5‘:‘ = . = 2 .._'-i..I S 2 -:Il|I _.t o
(iii) Since. g (&) 1o =(a) e
Hence, log, = =3, log, — =—4, et
ence, log, g = 16 pot

(v) Since. 0.01 = (10)=, 0.001 =(10) ", etc.
Hence log, (0.01)=— 2, log, (0.001)=—3, etc.

LAWS OF LOGARITHM

(i) log (m = n)=log m+ log n

[n general,

log (m>*nxpx. )= log m+log n+log p+....

For example:

log, (4 % 5% 6).=log,4+log,5 +log,6
Note that

log m+log n # log (m+ n)

m
(i) log o log m—log n

For example:

8
qupg4 [E]=Eug43—lng4 15

Note that
log m—log n log (m—n)
(iii) log (m)'=nlog m
For example:
Iogj[ﬁﬁ = 4lug]5

LOGARITHMS

-----------------------------------------------------------------------------------------------

log, a
(iv) log.a= m [Change of base rule]

For example,
log, 20 Jeg, 20, log, 20
log, 20 = log, 5 log, 5 log;5
1
(v) log,a= log, b
Forexample,
. 1
@100 = 105 10

(vi). log a . log b=log a[Chain Rule]
In general,
log a.log b.logc......log m=loga
Forexample.

log,, 256 . log, 24 log, 10 = log,256

;% Remember

4 logl=0
& logl0=1
< Iugﬂ*'1=f

!131:-]111]11('.'__:: I: log 4 + log 16 + log 64 + log 256 = 10. Then

a=7

Solution: The given expression 1s:

log, (4% 16x 64x256)=10 =log (4 x4 x4 x4

1.e E%L_r-“-ll'*": 10
Thus, a=4.

ISR 2: Find x iflog x=1log 1.5 +log 12

Solution: logx=log 18=x=18

I 3: Find v, if log (2x—2)—log (11.66—x) =1+ log 3

Solution: log (2x—2)—(11.66 —x)=log 10 +log 3
= log(2x—2)/(—11.66 —x)=log 30
=(2x—2)(11.66—x)=30

2x—2=350—-30x
Hence, 32x=352=x=11.
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A-160 Logarithms

EEROULE 4: Solve forx: (iv) (a)Since. a=a'.hence log a=1

For example, log. 5=1,log 10=1

75 7 105 13 Thus log of any number to the same base 1s always 1.
log 35 +2 log g log x log 15 (b) Since, 1 =a", hence, log 1=0
Solution: (75/35) %(49/25) x (x/105) x (25/13)= 1 For example, log, 1=0
Thus log of | to any base always equal to 0.
= x=13
bog, x) —
SOME IMPORTANT PROPERTIES o
(i) x=a" = log x=m Forexample,
and log x=m = x=a" 2080 3)= 50
Here equation x = a” is in exponential form and equation (vi) (a) log of zero and negative numbers 1s not defined.
log x=m1sm logarithmic form. (b) Base of log is always positive but not equal to 1.
(ii) Ifbase of log 1s not mentioned, then we assume the base RPN 5: Find x, if 0.01°=2

as 10,
Solution: x=log__2=—log 2/2,
logm=log, m oo 4

log to the base 10 1s called common log.

+log?9.
(St SO =L =00F Solution: 2log (81/100) x 2/3 log (27/10) + log 9
< log,,, 10000 =2, log,, 10000 =4 =2 [log 3*—1log 100] x 2/3 [(log 3 —log 10)] =2 log 3
Thus value of log of a number on different bases 1s =2 [log3t=log 100]x 23 [Blog3—-1)]+2 log3
different i.e., value of log of a number depends on its Substitute log 3=0.4771 = — 0.0552.

base.
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Logarithms

fer

10,

Find the value of log, 10 % log,, 15 = log5 20 = log,, 25.
(a} 5/2 (b) 5

ko | W

(¢) 2 (d) iﬂg[
Iflog, a =4, find value of a.
(a) 27
(c) 9

(b) 3
(d) 8

| 9 27 3
Find the value of IDgE—IL}g -3E+ log —

4
(a) 0 (b) 1
(©) 3 (d) log(3/4)

1 1

The value of — +
log,, (xyz) log, (xyz) log. (xyz)

1s equal to

(a) 1 (b)y 2
(c) 3 (d) 4
If log, [ log, (log, x)] = 1, then x 1s equal to
(a) Sl2 (by 128
(¢) L2 (d)y 0O
Find the value of log, 31
(a)—4/3 (b)—3
(¢)—1 (d)- 173
—
Find the value of .thﬁ__
Elﬂgﬁﬁ
(a) | (b) 2
(¢} 3 (d) 4
Iflog, x logs k= 3, then find the value of x.
() k7 (b) 5k
(c) 243 (dy 125
m
log: .| == i. .
Ea [ - J 1s equal to
(a) log,(m—n) (b)y log,m—log, n

(log, m)

(c) (d)y log,m+log, n

H

If log. [I{}g:,, (log, I]] =1 then x 15

(a) 224
(c) 7243

(b} 243
(d) None of these

EXERCISE

11.

13.

14,

15.

16,

17.

18,

19,

20,

The value of 3lng{E +5lug[E]+TIDg[E] 18
R0 24 15

(a) log3 (b)
(¢} log7 (d)

If log,, a+log, b =c, then the value of a is

log 5
log 2

(a) bc ( h_} ;—]

(10) ()
7 (d) C

If log . x =8and logy,, 16x =4, then find the value of y.

(a) _l (b) 2

(¢ 3 (d) 5

log 0.0867 =7

{a) log8.67+2 (b) log8.67-2
log 867 i 5 1B

©  Tooo (d) —2log8.67

Fmdx, 1f0.01°=2

(a) log2/2 (b)y 2log2

(¢} —2/log2 (d) —log2/2

If2¥.32Y= 100, then the value of x is
(log2=0.3010.log3=04771)

(a) 23 (b) 159

(¢) 18 (d) 141

log,, 10+ log, 10 +......+ log ,; 10"

(a) nm*+1 (b) n?—1
2 2 4
n+n I n

(c) [ - ] (d) 3

Iflog,,a = b, then find the value of 10*” in terms of a.

(@) a° (b) 3a
(a) a*= 1000 (d) a=100

Ifa=0% b=¢"and e = ¢, then the value of xyz 15 equal to

(a) —I (b) 0

(c) 1 (d) abc

[flog, [log, [logy x]] =log, 3. then what is the value of x?
(a) 3 (b) 27

(c) 3 (d) 3°7
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Logarithms

1 | I
+ = . '
{]'{'}E‘ﬂ JJE.‘]—I—], [Iﬂgb ﬂC]-I-I [I{}gr {]f_}]+1 Is ﬂ]u&] to
(ay 1 (by 2
(c) U (d) abc

Ifa, b, ¢ are three consecutive integers, then log (ac + 1)
has the value
(a) logh
(¢} 2logh

(b) (loghb)’
(d) log2b

The value of log, 5 (1728) is

(a} 3 (b) 5
(c} 6 (d) 9
-2log4 8
Find the value of [T3 ] !
(a) g7 (b) 8
(c) g6 (d) None of these
Iflog, 5=aand log. 6= b then whatis the value oflog, 27
1 |
LT ®)
1
(¢) Z2ab+1 (d) b1

Ifx=log (bc),y =log,(ca) and z=1log (ab), then which of
the following is equal to 17

(a) x+y+z

(B I+ +(1+p T+ +2

(¢} xz

(d) None of these

What is the value of logy, 27 x log,, ;87

log 9 o log3
(@) log4 (b) Eg_zh
(¢) log27 (d) None of these
loga" / b" +logh" f&" +logc” / a”
(a) 1 (b) n
(¢) O (d) 2

Find the value of x and y respectively for

log, [Iz}‘})= 7 and logyy (x/ y) =1

(a) x=10,y=100 (b) x=100,y=10
(¢) x=10.y=20 (d) None of these
log, (9 —2%)= 102G —¥)_ solve for x.

(a) 0O (b) 3

(c) Both(a)and(b) (dy Oandé6

What 1s the value of

[Eugl 2}{&@[ 3][1ug1 4].....{13}; | I[H}I]J?
2 A 1000

(a) 1 (b) —1
) 1or-I (d)y 0

35.

31

‘What is Iﬂg“*(%} + ]ugm{%J + ]ng(%}k.

If Iﬂ'grﬁ = m and iﬂrrfr = n, then what is Eﬂgr [1—]

2
equal to?
(a) m-n+ 1 (b) m+n-1
) 1 —m—n (d) 1-m+n

What 1s the value of

(lglﬂgm 125 — 2 log; 4 + logyy 32 + logy, i)“.'

Ln | —

(a) 0 (b)

th | b2

(c) 1 (d)

What 1s the value of

I y
Eh}gm 25 —2log,, 3 + log,, 18

(a) 2 (b) 3
(c) 1 (d) O
What is the value of [log, (5 log 100)]*?
(a) 4 (b) 3
() 2 (d) 1

upto

8 terms equal to?

(a) O (b) 1
(c) ]ﬂgm 5 (d) None of these
What 1s the logarithm of 0.0001 with respect to base 107
(a) 4 (b) 3
(c) —4 (d) -3
If log ,a=p and log, b= g, then what 1s the value of
log, ,(a"p")?
(@) p*+q’ ) p* - g’
PE
© pq (d 3
P9 qj
I 10
What is the value of [ﬂgu[ ]] ? (CDS)
[ 0L149 [1”}]
1
@ 3 (b) 2
(c) 1 (d) log, 13

1
The value of gft‘rg“]:"rtzﬁ— 4Iﬂgm3+1{_}g‘[ﬂ 32 1g (CDH}

(a) 0 (by 1
(c) 2 (d 3
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Logarithms

HINTS & SOLUTIONS

log. 10 % log,;, 15 % log 5 20 % log,, 25.
=(log 10/log 5) = (log 15/10g 10) = (log 20/log 15)

* (log 25/1og 20)
=log25/log 5=2log5/log5=2

2. () logia=4 .. 3*=a = a=8l
9 27 3 9 2?} 3

T log ——log 41 I—:II."}T[*"+"""- +log—

3 (a) Caven Dgs 1}532 054 £ g 3 54
9 32 3
=fﬂ?[—x—x—)=furf=ﬂ
% g 27 4 e
st o=

Given expression

=log, . (xy) +log, . (v2)+ log,,. (2x)
= ]ﬂg%]__: (xp xyz xzx)= Iﬂgt_1c [.;fyz}-j
=2log,.. (oz)=2x1=2

log, [ log; (log, x)] = 1 =log, 2

= log; (log, x)=2

= log, x= 32=9

— x=29=512

| :
Let [ﬂ'g?? (EJ —X
e b,

o
P i !
k)
e =

1
S =
..[ } 31

33"(:3_4:?3&':—4:93::_‘:_

- () Bloge 8 8x1 n 8 =§_
Zlﬂgﬁﬂ ZIDEJE (,Jg]" 41Dgﬁﬁ 4
8 (d) Given,logklog, x=3
Iugkili}gx _§.% logx _ 1
log5 logk log5

— log x=3 log5 = log x =log 5°

=x=5 =x=125
log, [E] =log, m—log, n
n

10. (c) logs [Ing3 (log, T]] =1=logs5

pr—

= logs(log, x) =5 =log; 3’

11.

13.

14,

16.

i

1.

(d)

(¢)

(d)

(b)

(d)
(b)

(d)

(a)

= log,x=3 =243

::b. .r:', 243‘ il _1'

25
31ugﬂ+ Slog—+ ?lugE

80 24 15

CERHIC

I _5 Vi
= log| —
_ 2_'2}:53“};2[5}{35}{3?}{5?'

=log2

logyg a+log,b=c
= lﬂ'gl{} [Hb) =C

= 10° =ab

10}
T
b
l:::gj. x=8 =yl=x 1)
log;g, 16x=4 = 1044 =16x 2)

Dividing (2) by (1) 1044 =16= y=5

log 0.0867 =log (8.67/100) = log 8.67 —log 100
log 8.67—2

x=log, 5; 2=—log 2/2.

2% 3% =100
= xlog2+2xlog3=log 100
= x(0.3010+2=04771)=2

l

x= = 1.59
1.2552

—

log,,10+log,,10° +......... +log, , 10"

nin+1)

=142+3+ ... +n=

log,ja=b=> 10" = g => By definition of logs.
Thus 1070 = (10"} = a’.
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.

Logarithms

(¢) a=b b= c=a

= x=log, a,y=log b ,z=log c

= xyz=(log, a) = (log, b) = (log, c)

loga 5 logh " lngc]

= & [Iugfj loge loga

(d) Consider log, [log,[log, x]] =log, 3
= log, [logyx]=3
= logyx=13
— ]ﬂg}r=2'?:¢=:-:=3ﬂ

l 1 1
. - +
(a) (log, be)+1  (logy ac)+1 (log.ab)+1

1 1 l

= H —
log, be+log, a = log, ac+logy b log.ab+log,.c

1 1 1

= + -
log, abe log abe log,. abe

=log ;. a+log. . b+log,,. c

log . .abc=1

(¢} a, b, care consecutive integers
Lbh=a+lande=a+2
o loglac+ 1)y=logla(a+2) + 1]
=log[(b—1)(b—1+2) +{f
[ 7} =a’:r—l]
=log h* =2 logh

(c) Let log, 5 (1728)=x.

Then, [2«./37]" =1728=(12)}

- [06) ] -

i ok s O ]ﬂgzﬁ (1728)=06.

T
—2log+8 log~ 8
(c) [?3] L ““E?Eﬂ( =7 )

25 (d) logy5=a and log; 6=5

= log, Sxlogs 6 =ab
— logy 6 =ab = ék}gz 6 =ab

= (1+log; 3) =2ab
= log, 3 =2ah -1

l
Zab -1

26. (b) x=log bc .. 1+x=log, abc
y=log,ca . 1+y=log, abc
z=log be . 1 +z=log abc

= logy 2=

| | ]
+ +
1+x 1+ 3401+ 2

=log, a+log, b+log, c

= loggabce = 1

loggy 27 x log 42 8 = og_5 3 x log s 29

3 3
= —logs Ix —logs 2
5 £2 5 E3

~

37 9
—=| = Jogsdxlog:2=—"-

2. (c) lﬂg(a”b”r;ﬂ / a”b”c”] =logl=0

29. (b) Best way 1s to go through options

Alternatively: log,, x*y" =7

= x’yd =107 (1)
and log,, [i] =1
¥y
= Z-10 2)
¥
T 7
rs - ]_I'ju
:f),e‘;l= 2:}y5=1ﬂ5
(x/y)” (10)

= y=10..x=100
For x=10, we have LHS
log,8 =3.

RHS: 1023 =3

We do not get LHS = RHS for either x=3 or x=6.

Thus, option (a) 1s correct.
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A-165

31. (b) [luglzJ{Ingl EMIﬂglf-lJ.....[Iug | IGI}GJ
2 3 4 1000

log 1000

o o e [ 1 J
T o— T o— Fo— {_}
e 2 T ) L Sonn))

log2 || log3 || log4

[T I{Jgh a=

log 2 log 3 log 4 log 1000
L -log2 )l —log3 /| —log4 | | —log1000

== % (-1)x (=1} % ..... x(=])

(- number of factors i1s odd)

=-1
32. (d) Given,log 6 =mand log 3 =n
log 6 =log (2 x3)
=log 2+ log 3
log 3 +log 2=m

|

n+log 2=m

J

log 2=m—n

log, [%J =log_r —log 2

=]l—-m+n

l
33 (o) 5 log,, 125 — 2log,  4Eadpg32 + log, 1

1 i ;
= 3 log,, (5 —2log, (2)° + log,, (2 + 0

=log,,5 —4log, 2 + Slog, 2
=log,, 5 +log,2=log, 5*2=log, 10=1

I
4. (c) E]ng 25 —2log,, 3 + log,, 18

= log,, i e log,, 3+ log,, I8
=log,. 5 —log, 9 + log, 18

5x%18 90
=log,, =31 3 = log,, 10 =1

log a

log b

33

36.

Xk

38,

39.

40.

(d) [log,, (5 log,, 100)]* = [log,, (5 log,, 107
= [log,, (10 log,, 10)]°
=[log,, 10F (+
=1*= 1

?l‘ 4 ) th
(c) I“&n(i} # lﬂgm[EJ + Iﬂgm[zl + ... + § term

3 4 5 10
=log, | =| +log, | —=| +log [—J + ... tlog (—}
M(EJ m(EJ o] 7 0 g

= Iﬂgm[ixix E}EKEJ

log ,10=1)

2 3 4 Y
= log,, []2_[}}: log,, 5

(c) Let log,, 0.0001 = a
1
(10)*
=log s1=1log, (10’ =0-4=—4
(a) Given that,
log, a=pandlog b=gq
log,, (a" b") = log,, & + log, b
=plog,a+qlog,b
=pXp+qxqg=p +q

a = logg;

lo 10 1 10
@) —RBLD  OBEL) g e Mag s
logge (10) Iﬂgl 32 (10) a
log;3 100 1 e
T 1T
Elﬂgu 10 E

I 5 3
=E“%m(ﬂ —4log; 2 +log;p(2)

= -E-Iﬂglﬂ 5—4}[!-%1“24'51[}%”} 2

= lﬂgfﬂ {5}{ 2]
[logm + log n= logmn|
= Iﬂg{{} 10=1
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