Logarithms

Exercise 9.1

Question 1.
Convert the following to logarithmic form:
(i) 52 =25
(ii) as =64
(iii) 7> =100
(iv) 9° =1
(v) 6' = 6I
(vi)32=7
(vii) 10~ =a 0.01
(viii) (81)1 = 27
Solution:
() =25 = log,25=2
(i) =64 = log 64=5

(i) 77=100 = log,100=x
(iv) 9°=1 = loggl={}
(v 6'=6 = log,6=1

1 1
3—2= — s ll:l- ——
(vi) 9 g3 9 2
(vi)) 107=001 = log 0.01=-2

.. 2 3
i) g1)¢ =27 = log, 27

Question 2.

Convert the following into exponential form:
(i) log.32=5

(i) log: I81=4

(iii) logs3= 1

(iv) log: 4=73

(v) logs 32=3

(vi) logw (0.001) = -3
(Vii) log: 01.25 =2
(viii) log. (=) =-1
Solution:

T



{J_F)log=32=5 = 25=32
(i) log,81=4 = 3*=8]

1 1
i log, —=-—1 N
(i) 108, 3 = 3 3

2
(iv) lpgs4=.§ = (8)% =4

_3 5 _
(v) log,32= 3 = (8); =32
(vi) log (0.001)=-3 = 10°=0.001

(vii) log,025=—2 = 27=025

1

1
(viii) loga— =—-1 = qa'=—
-oa : a

Question 3.
By converting to exponential form, find the values of:
(i) log. 16

(ii) logs 125
(iii) log. 8

(iv) logs 27

(V) Iog1o(501)
(vi) log- 7

(vii) logs 256
(Viii) log: 0.25
Solution:



() Let, log, 16 =x

(2y =16

(2y=2x2x2x2

(2y =@y

x=4

(if) Let. log, 125=x = (5) =125
= (5)=3x3x5 = (5 =(5)
Lax=3

(#if) Let log 8=x => {4y =8

B Uy

= (2x2y=2x2x2 > (2P =(2)

= 2x=3
.

LoXEg

() log 27=x

= (9y 27

= (3x3)=3x3x3 = (3)=(3

= 2y=3

=

B et

(I"} lﬂg!n{.ﬂl}tx = l].U}"=I]]

i 1 1
= (10) ~— = = — X —
(10) 100 (10} IDKH}

= urmrr={“;]j = (10 =(10)*

(vi) lng?% =x = ()=

'--.'Il.—-

= ()’
x=-1

(vii) Let, log ;256=x

- 5 £
=(SF=25% = [‘]“_5] =256

}7\.



3
(vii) It}gmx=5
3 3 =
nx=817 = (3 =377 =3
=3x3x3Ix3Ix3Ix3=729
(viif}luggx=2.5=§'

5 15‘ ]:-ed’E s
:.x=(g};=(3-3 =3 *=3
=3 x3x3Ix3Ix3=243

(ix) It}gdx*—--—l,5=-?
- 2 -3
x= (4)2 =(21)?=2N{2]
PSR O B |

(x) log zx=2 = ,jﬁ)"’=x

]
= (5727=x > (5)=x . x=5
log, 0.001 = — =
(xi) log 0.001=-3 = (x 1000
1
Y G 1 . e
ar'=qon - @P=100 - x=10

(i) log ;3 (x+1)=2 = (/3 =x+1
= 3=x+1 = x+1=13
= x=3-1 x=2

- 3
(vii) log,(2x +3)= 5 = (a)3 =2c+3
3 22
= (2x2)z =%x+3 2 (2) 7 =2x+3
= (2)=2+3 = 2x2x2=2+3
= 8=k+3 = x=8-3
5

=5 - x==
X r 2



1

win ogyzx =3 = (Y7 )= x = [(z);T=x

1
= (27 =x = @ =x . ¥=2

() log,(¥-1)=3 = (2f=x-1

= 2x2x2=x-1 = §=x-1

= x¥-1=8 = »=8+1 = x2=9
Lx=%13

@v)logx=-1 = (10)'=x = x=10"
-1

10

(xvi) log (2x-3)=1 = (10)'=2x-3
= W0=Xx-3 = 2X=10+3 = 2Xx=13

X

=—-=.ﬁ—
* 2

2
1
(xviif) log x =-2, 0, "3'

|
—— ﬂ [
100 ~ —* 700

when, logxr=0 = (10)°=x = x=1

logx=-2 = (10)*=x =

|
when lugr=§ = (l{})_:T =x = x={10
1
Hence, x = 100" 1310

Question 5.
Given log«a = b, express 1023 in terms of a.
Solution:

Give:n]aéma=b = (10)'=a

10y* _ _qoey> (100
(10))  10x10x10 1000

Now 10°'=




Question 6.

Given log:« x= a, logw y = b and log« z =c,

(i) write down 102 in terms of x.

(ii) write down 103 in terms of y.

(iii) if logw P = 2a + %— 3c, express P in terms of x, y and z.
Solution:

. Giventhatlog x=a = (10)"=x 1)
log y=b = (10y=y C{2)
log,z=c =- (10y=:z - —{3)

(1)’ o9 )2  x?

10 = - = =
@ (loy  10x10x10 1000 1000

dytom= 10 _(0f o »
(10)' 10 10 10
(ii)) Log, P=2a+ % 3e

Substituting the value of @, b and ¢ from equation
(1), (2) and (3) we get
1

‘Log,,P=2log x + >

0 log,,y -3 log,,z _

1
= Lnng=]0gm(x}’+ log 0 (y)? ~logg [1}3

S
= Log,,P=log,(x’xy2)-log,

x2y x4y
=>L:}ng=Ingm[ J_J = P= J;

z3 3

-
-

Question 7.
If logwx = a and log.y = b, find the value of xy.
Solution:

Given that log, x = a and log, y = b
= (10)'=x and (10)"=y
Then xy = (10" x (10)* = (10)"**



Question 8.
3
- ‘J -
Given logw a = m and log:« b = n, express i in terms of m and n.
Solution:

Givenlog ,a=mandlog b=n
Then (10)* =g and (10)' = b

at om0
b* (10" (10)2"

= { l n}:’lm!n

Question 9.

Given log«.a= 2a and logwy = —%

(i) write 102 in terms of x.

(ii) write 102+ in terms of y.

(iii) if log:«P= 3a -2b, express P interms of xand y .
Solution:

Given thatlog, . x=2a = (10)*=x

b -
andlogmy=3, = (10)" =y

® 1= (10* )} = ()" = 4

10 =102 % 10" = m“(%] x 10!

a4
- [lﬂi] x10 = )4 % 10 = 10y

(iii) log,,P =3a-2b
: (E]
> Qa4 |3

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

= log,P

= log, P =

b | L

— ]bng = ](’gu{x)% - lngmy‘

= ]ongz]ogm[(x)x] G

yt yt



Question 10.

If log. y = x and log: z = x, find 72~ in terms of y and z.
Solution:

log,y=x,log,z=x

y=2'andz=3" )
72 =(2%x2x%x2x%x3x 3y =(2x3)

~ 2 x 3= (2 x (32 [From ()
Hence 727 =", 2

Question 11.

If log. x = a and logsy = a, write 1002 in terms of x and y.
Solution:

log,x=aandlog,y=a
sox=2"andy=35"
100%-"=(2x 2 x § x 5)2-!
= (21 " 5:}2.u—! = Q-2 5 Gdn-2

AN N ) % ) M 2

22 5 4x25 100

Exercise 9.2

Question 1.
Simplify the following :
(Dloga®-loga® (i) log @® + log @*

... logd log 8 log 9

h log2 . ) ~ log 27
log27 log9-log3

® Iﬂgﬁ *9 log27

Solution:



a’
) loga’ - log @® =log (a_’] (Quotient Law)
=loga
(i) loga®+loga®*=3loga+2loga (Power Law)
_3loga 3
2loga 2

log4 log(2x2) log2
log2 log2 log2

3 2log2 B
= log2 (Power Law) =2 (1)=2
3 2
i log8log9 _ log2° log3
log 27 log3® .
_ (31log2)(2 log 3)
_ (3log3) (Power Law)
_ (log2).2)

7 =2log2=1log2’ =log4.

; log27 log(3x3x3)
® g B T log®)%

~ log(3)®  3log3

= 10g(3}"‘5 = T tog (Power Law)
' 2
_ 3x2 [log3 _6] -6

1 {log3) (=6

log9-log3 _ log(3x3)-log3

log27  log(3x3x3)

_log3?-log3  2log3-log3
~ log3*  3log3 (Power Law) .
_log3d 1
 3log3 3



Question 2.
Evaluate the following:

() log [1u+if1_n) (i) 2 + % log(10°)
(iii) Ilug5+lug_8— % log 4.

() 2log10°+3 logl0? - % log 5‘-"+% log 4
() 2log2 +1og 5— + log 36— log —
)oOBETIORS Ty BT R

1
(vi)2logS+log3 +3log2- 3 log 36 - 2 log 10

6 25 81
r + —_— — ——
(vii) log 2 + 16 log 15 +12 log 24 + 7 log 30"

(viif) 2 log,,5 + log,,8 -% log,o4.



Solution:

1
(i) log (lﬂ+m) = log (lﬂ+{1{})3]

[ i 7
=log [(lﬂ}l +{10)3J =log [l'ﬂl-i] = log [][ﬁ]

(i) 2+ % 103(104}=z+% x (=3) log 10

=2-%lngw=z—%(1)=z-%=i§—3=%
(iii) zlag5+1ngs-%log-}

=log (5) +log 8 - % log (2)*
=1¢g25+1¢gﬂ-%121032
=log25+]log8-log2 =log (ZSXEJ .

~log (@) ~ 10 (100) = log (10

=2log10=2(1)=2

(iv) 2log 10° + 3log 102 - -;-log 5‘5+% log 4

=2><310g1[}+3{—2}10g1[]—%(—3}lng5+%

_ log (2



3 1
=6log 10-6log 10+ 3 lch+5*5<210g2
=0+1log5+log2 =log5+1log2 =log (5 x2)
=log (10) =1

-1 1
v) 2log2+log5— — log36-log —
(v) 2 log 83— 5 log 8 30

1 1
= + — - 21 o
log (2 +log 5 > log (6)* - log (30)

1 1
=logd+log5— — %x2log6-log —
g g > g Em

=log 4 +log 5-log 6 — (log 1 - log 30)
=log4 +log 5-log6-log 1 +log 30
=(log 4 +log 5 + log 30) — (log 6 + log 1)
=log(4 x5x30)—log(6x1)
4x5%30 - log 4x5x5
6x1 1x1
=log (10¢=21log10=2(1)=2

= log =log 100

(vi) 2log5+log3+3log2- *;- log36-21log 10
=log (5 + log 3 + log (2 - % log (6)° -2 log 10

=log25+log3+log8~ % x 2log 6 -2 log 10

=log 25 +log 3 + log 8 — log 6 — log (10)
=log (25 x 3 x 8) — log 6 — log 100

-1 [zs-xsxsj al 1%3x8
8 | "6x100 £ Toxa

=tog [ 24 =1og 1=0
El2g) 7181 =0




i) log 2+ 16 Tog 2 + 12 log = + 7 log —
1) log %8 15 %8 94 T8 g

=log 2+ 16 (log 16 — log 15) + 12 (log 25 - log 24)
+ 7 (log 81 - log 80) '

=log 2 + 16 [log (2)* - log (3 x 5)] + 12 [log (5)?
—log(3x2x2x2)+7[log(3x3x3x3)-log
(2)' x 5]
=log2+16([4log2—(log3+1log5)]+12[2log5
—log (3 % 2%)] + 7 [log (3)* — (1ng 4+ log 5)

=log2+16[4log4—log3—log 5]+ 12 [2logs 5 -

(log3 +1log 2*)] + 7 [4 log 3 — log 4—log 5]
=log2+64log2 - 16log3 - 16 log 5 + 24 log 5 —
12 log 3 — 12 log 2° + 28 log 3 — 7 log 2~ 7 log 5
=log 2+ 64 log 2— 16log 3 — 16 log 5 + 24 log 512
log3-36log2+28log3-28log2—-7log5

=(log2+ 64 log 2 -36log 2 -28 log 2) + (~16 log
3-12log3+28log3)+(-16log5+24log5-7
log5)+28log3)+(—16log5 +24 log 5 7 log 5)

=(65log2-641log2)+(-28log3+28log3)+
(23 log 5 + 24 log 5)

=log2+0+log5=log2+log5
=log(2x5) =log10=1

(viii) 2 log, 5 +log 8 -

1
E Ingmdl-
1
= log,(5)* + log,,8 - logio(4)2

1
= Eogmli + lugms - logm(z}zxi
= log,,25 + log, 8 — log, 2

1)

25%8
=log,, 7 =log,, (25 x 4)

=log,,100 = log (10’ =2 log, 10=2 (1) =2.



Question 3.
Express each of the following as a single logarithm:

1 A
(H2log3- 3 log 16 + log 12
(i) 2 log,,S —log, 2 +3 log 4 +1.

1
(#ii) Y log36 +2log8-log1.5
1 .
(iv) 3 log25-2log3+1
1
(v) 3 log9+2log3—-log6+log2-2.

Solution:

1
(H2log3- > log 16 + log 12

=2log3- %Hlug (4y +log 12



1
=Zlng3-5 x2log4 +log 12

=2log3-logd+logl12 =log(3)*-logd+logl2

9::;'12 9x3
=log 9 - lng4+lug 12 =log = log 1

= log 27.
(i) 2log,>—log,2+3log4+1
= log,,(5)* - log,2 + log,, (4)* + log ;10
(.. log,10=1)
= log 25 — log 2 + log, 64 + log 10
=log, (25 * 64 % 10) - log .2 = log, (16000) - lugmz

16000
=log,, (T] = log, 8000
1
(iif) 3 log36+2log8-logl.5
= log (35)" +log(8)* ~ log 1.5

1 15
= log (5)1“5 + log 64 - log ("l'a]

= log 6 + log 64 — (log 15 - log 10)
=log 6 % 64 -log 15 +log 10
=log (6 x 64 % 10) - log 15

60 x 64 '
= log e log (4 » 64) =log 256

1
(iv) 5 log25-2log3 +1

log {25}'5— log (3)? + log 10 (v log10=1)

2l
= log (5) ! —log9+log 10
log5-log9+log 10=1log (5 % 10) - log 9

5x10 _, 30
%

[

log




| :
(v) 3 log9+2log3—log6+log2-2.

3 log9+2log3—log6+log2-2

I
=log 92 +log 3° - log 6 + log 2 — log 100
=log3 +log 9 —log 6 + log 2 — log 100

Ix0x2
6x100

= log

Question 4.
Prove the following :
(i) logw 4 + logw 2 =10g: 9
(ii) log+ 25 + log+ 4 = logs 25
Solution:
(@LH.S=log 4+log,2

=log,, (2’ +log,,2=2log, 2+ log} 2

RHS.=log9=log,(3)’=2log,3=2(1)=2
Hence, Proved. L.H.S. =R.H.5.

(i) LHS. = log; 25 + log, 4 = log, 25 x 4
= log;p 100 = log,;, 10
=2log,10=2x1
-2 (v log,a=1)

R.H.S. = log; 25 = log; (5)
=2logg5=2x1=2
(v log,a=1)
Hence L H.S. =R H.S.



Question 5.
If x =100)=, y =(10000)> and z = (10)-, express

10y

x2z?

log in terms of a, b, c.

Solution:

Given that x = (100)* = [(10))° = (}0)
y =(10000)" = [(10)*]" = (10)*
z=(10y = (10}

10,y

xiz3

Now, log

= (log 10+ log [y ) - (log ¥* + logz")
1
={1 + ’ﬂgﬂ’)z] - (log (x)* + log (2)") [-+log 10=1]

1
- [HEMEPJ ~(2logx+3log2)

Substituting the value of x, y and z, we get

1,
= (1 +Eiug[1 U)”“’) —(2 log(10)™ + 3 log (10))
|
_ (H.i-xeihluglﬂ] —(2%2alog 10 +3 x ¢ log 10)

1
___(1+E>c4hxl] —(2x2ax1+3x¢x1)

[~ logl0=1]
(1+2b)— 4 " 3c)=1+2b—4a-3c
| ~da+2b-3c

1l

Question 6.

If a = logx, find the following in terms of a :
Mx

(ii) logiV/ 72

(iii) log15x



Solution:
) Given that,

a=log,x = (10f=x = x=(10f

I
2.% 2
i) log, 3x2 =108, (+")° =log ()3

2 2 2
=3 log, x = 3 (a) = 54
(iif) x=(10) =log , Sx=log 5 (10)
=log, 5+log 10=log 5+a(l)
=a+log,5

Question 7.

5
If a = log %,b-lug%andc=zlug J-—;-

find the value of -
(Da+b+c (i) 5+ *e,
Solution:
. Given that

2 3 5
a =log §.b=lﬂg 3 c=2log J;

2 3 | [3

: = Z 4+ ~+ L=

() a+tb+c=log 3 log 3 2 log >
1

5
(log 2—log 3)+(log 3-log 5)+2log [E]z

=

1 5
= log 2-log 3+log 3 —log 5 + 2x ) log [‘2"]

5
= lug2~10g3+1053—]0g5+1ogi

il

log 2+(~log 3 +log 3) —log 5 + log 5 - log 2
(log 2 -log2)+ 0+ (log 5~ log 5)
0+0+0 =0

(i) S =50=1

Il



Question 8.

3 5 V3
I[x=lug§,y=lngz and z=2 Iug—2—=

find the values of
Dx+y-z, (i) 3

Solution:

3 5 NE)
x—]ugs.y—logdﬁz--zlng?
sx=logd-logs,

y=log5-log4
V3 3
z=log By =1agz=lﬂg3-log4

(i) Now,x +y—-z=log 3 —log 5 +log 5 - log
4

~log3+log4d
=0
(i) 3¥*r-3=30=1

Question 9.

If x =logw 12,y =log: 2 x log« 9 and z = log+ 0.4, find the values of
(i)x-y-z

(") T xv-=z

Solution:



x=log;y 12, y = logy 2 x log;y 9,
z = log,, 04
(i) x—y -z =log;y 12 - log, 2 x log,, 9
— log;o 0-4

' ] 4
= lﬂgm {3 x 4) - 1054 45 X lﬁgm 32 - ]Oglﬂ le'

1
=log;y 3 + log,, 4 3 log, 4 x 2 log,, 3
= (logy 4 - log,, 10)

1
= 1“‘31(}3 + "Dg]n,4 _E x1x2 lﬂgm 3

- lﬂg]u 4+1
=1{]g]03 +Iﬂg104 -lngtl] J- ]'Ugln""'"" 1
=1
@y 7*-r-:=17=7

Question 10.
IflogV +log3 =log 1 + log4 + 3 log r, find V in terns of other quantities.
Solution:

= logV+log3=logn +log4 +log(r)
= log(Vx3)=log(n x4xr)
= log(3V)=logdnr = 3V=4g,

4

= - —
V 3'.|t1'J

Question 11.
Given 3 (log 5 - log3) — (log 5-2 log 6) =2 — log n, find n.



Solution:
. Given that 3 (log 5 - log 3) - ( log 5 - 2 log 6)
=2-logn,

3 log 5- 3log 3-log 5 + 2log 6=2-log n
2log5-3log3+2log6=2-logn
log (5~ log (3 +log (6} =2 (1)~ log

log 25 -1log 27 +log 36 =2 log 10— log n
[+ log10=1]

b 440y

= logn=2log 10-log 25 +1log 27 - log 36
= bgn-'—-tog(l_{})’-log25+lng2?—10336_
= logn=log 100 log 25 + log 27 — log 36
= log n=(log 100 + log 27) — (log 25 + log 36)
= log n=log (100 x 27) - log (25 x 36)
(100x27
= logn=1
081 =T08 | 25:-{35)
(4x27
= 1 =1
ogn ﬂg klx'.’nﬁ)
_ flxz?J
= logn=1lo =
ogn g,_k %0 = logn=log3
= n=3
Question 12.

Given that logwy + 2 logx= 2, express y in terms of x.
Solution:

log,,y+2log, x=2

= loggy+log =2 = log (m¥)=2

= log,,(»") =2 log 10

= log, () =log, (10} = ya?=(10)
100

= yxz=lﬂﬂ = _‘_|.—'=x—1

Question 13.
Express log«2+1 in the from log:ox.



Solution:
log, 2+ 1=log 2+log, 10 (- log, 10=1)
= log,,2x10 = log, 20

Question 14.
, at b?
If a* =log x, & =log, y and 3 3" log  z
express  in terms of x and y.

Solution:
Given that
a*=log,x, b =log, v
a? b2

we have, 5 T3 =loggz

1 1
= 3 Uog,®) - 3 (log,py) = log,z

! 1
= log,, (x)2~log,y(y)5 =log,z
= ingm'\/; - logm{{; =log,z

s

= lngm%;uﬂnng = =z
y I
Vx

Hence, z= %

Question 15.

Given that log m = x + y and log n = x-y, express the value of log m?n in terms of x
andy.
Solution:

- Given thatlogm=x+yandlogn=x—y
log m* n = logm® + log n =2 log m + log n
=2(@+y)tx-y=22x+2y+x-y =3+y



Question 16. .
Given that log x = m+n and log y = m — n,

1
express the value of log [L::] in terms of m
y ' '

and n.
Solution:
Jiventhatlogn=m + nandlogy=m-n

10x
Then log {yT] = log 10x — log y*

It

log10 +logx—2logy =1+logx—2logy
l+(m+n)2(m-n)=1+m+n-2m+2n

= 1-m+3n
Question 17.
logx 1 4
I 9ex L8y , lind the value of y—-ﬁ.
2 3 X
Solution:
loex lo
;? = EJ’ = 3logx =2logy

= logx=logy* = x'=)?
Squaring both sides, we get
_}’4

_tﬁ':y‘ = }f‘—._.*xﬁ = F:l

. yt
Hence, value of =7 = 1
X

Question 18.
Solve for x:

() logx +logS=2log3 (ii) log; x~log2=1

logl25 log8 log3
log25 ™ logz *logyz 218X

(iily x =

Solution:



(i) logx+log5=2log3
= logx=2log3 -log5 = logx =log (3)* - log5

9
= lngx = hg L lng5 = Ing_t = lng (EJ

SOX=

|2

(@) logx-log2=1 = logx = log,2+ 1
= logx=log,2.+log3 (" log3=1)
= logx=log,(2%3) = logx= log, 6

x=6.

log125 log(5)3
i) x= = x=—20)
W x=e2s 7 Tog(5)?

3lngix log3

log2 1]
—log3
28

1
1
)
= 2logx=6 = lugx=5 = logx=13

=2logx

=

2
—=2logx

= 31)x 1

=2logx = 3x

= x=(10f = x=1000

Question 19.
Given 2 log:x+1= 1091250, find

(i) x



(ii) log102x
Solution:

(i) 2log,x+1=log 250
= log,x*+1=log, 250 [tog,m" = n logm]
log,x* x 10 =log 250 ([log, 10=1]
= log,x* x log, 10 =log 250

= ¥x10=250 = f-%&- = x*=25

U

= (xP=(5P - x=5
(i) x=35 (proved in (/) above)
log 2x =log, 2*5 [Putting x = 5]

=log, 10 =1 [log,10=1]
Question 20.
logx logy® log9
logs  log2 1 »find x and .
83

Solution:



log5  log2 1

logx _ log?. log9
= - _
log5 1 1 logx x
0g — ;
log(3x3)
= logy= OBG3x3)
5* log1-log3 x log5

B log1=0
0-log3 log> [log 1=0]

= lﬂgx =




U U

2log3 "
—-logd D_gj

| 2log3
0 —i
B og3

logx=-2(1)*%logS = logx=-2logs
logx=log(5)? = x=(5)"

x logs

X=—s D x=-—

(5)2 25

taking second and third terms,

logy?  log9 log9

g2 (1) ¥ Ty e

logy? = log(3)”

~ Jogl-log3 &

2log3
0-log3

logy” = x log2 [logl =0]

2log3
lo

l ]
ogy’ T log3

% log2

=2log3
logy? =
o8’ log3 < log2

logy? = -2xlog2 = log =log(2)?

1
y=@7 = y=@"7 = y=y

_1
Y73

Question 21.

Prove the following :
(i) Bieos = 4o

(i) 27 05> = 8.ss
Solution:



. (i) 3'08 4 = glo2 3 j5 trye
if log 3108 4 = |og 4log 3
(Taking log both sides)
if logd4-log3=1log3:log4
if log, 2 - log 3 = log 3 - log 22
if 2log2xlog3=1log3x2log2
if 2log2log3=21log2log3
which is true
Hence proved

(if) 27082 = gl 3 jg true
if  log27922=|gg glog3
(Taking log both sides)
if log2log27=1log3log8
if log2 log3’ =1log3 log 2
iflog2-3log3=log3-3log2
if3log2-log3=3-log2log3
which is true
Hence proved

Question 22.

Solve the following equations :

(i) log (2x + 3) = log 7

(ii) log (x +1) + log (x — 1) = log 24

(iii) log (10x + 5) —log (x —4) =2

(iv) l1og105 + logio(5x+1) = log(x + 5) + 1

(v) log (4y — 3) = log (2y + 1) — log3

(vi) logu(x + 2) + logi(x — 2) =log3 + 310g1.4.
(vii) log(3x + 2) + log(3x — 2) =5 log 2.
Solution:



(D log(2x+3)=log7
= +3=7 = =7-3 = k=4

= =2 =2
I"'z S.oxX=

(@) log(x+1)+log(x—1)=log24

= log(x+1)(x-1)=log24

= log(x¥*-1)=log24 = x*-1=24
= xX=24+1 = x*=25 = x2=(5p
Lo xt=5

(i) log (10x+35)-log(x-4)=2

(10x+5)
:} 1 - . =
og -y 2 (log 10) [.. loglO=1]
10x+5
= log z= =log (10)?

x.—..

10x+5 '
= lag[ -4 ]_=loglﬂﬂ' = I(:x_::ﬂ

= 10x+5=100 (x-4)
= 10x+5=100x-400 = 10x=100x =-400 5
— 405
= )x=-405 = x=
T o0



()

bidi

(v)

(vi) log (x+2)+log, (x-2) =log, 3 +3log 4

yLous i

X =

log, 5 rlog (Sx+1)=log (x+5)+1

log, 5 * (5x + 1) =log, (x + 5) + log, 10
[log 10 =1]

log, 5(5x+ 1) =log  [10 % (x + 5)]

5(5x+1)=10(x+3) = 25x +5=10x+5

25¢-10x=50-5 = 15x=45

= % Lox=3 .

log (4y—3) = log (2y + 1) — log3

logdy -3 =log (—%-;ll)

2y+1
3= = Ay-3)=p]

12v-9=2y+1 = 12y-2y=1+9

10y=10 = —m—l
v Y 10

y=1

0

log, (v + 2) (x - 2) = log, 3 + log, (4)’
log,, (x*~2%) =log, 3 + log, (4 x 4 x 4)
log,, (x* ~4)=log, 3 + log 64

log,, (x* —4) = log,, 3 x 64
¥-4=3x64 = x-4=192
*=192+4 = x*=196

x*=(14)

x=14
Hence proved

(vif) log(3x + 2) + log(3x - 2) = 5 log 2
= log(3x + 2) (3x - 2) = log2*
= log (9x* — 4) = log 32

Comparing both sides
Ox'-4=32 =9%'=32+4=236



Question 23.

Solve for x :
logs(x+1)—1=3+log: (x—1)
Solution:

logy(x+1)-1=3+log; (x-1)
=logy(x+1)-3log(x-1)=3+1

x+1
= lng3t_l=4=\¢4xl=4log]3
(v log,a=1)
l -
= log, % = log; 3* = log; 81
x+l_ﬂ
x-1 1"
= Blx-8l=x+1
= Blx—x=1+81 = B0x=282
82411

I = = —
80 40 40

Question 24.
Solve for x : Shex + Jlogx = Jlogx+1 _ Slgx-1,



Solution:
Slust + 3Iug.r = 3llhgx' 1 Sl.ugx -1

Slugl + 3]09,:\- - 3Ing-r , 3! - SliugJ:FS—l

Sloet + Jogr = 3 Jlogx _ %,sw

Sll:lg.'r + % . Slng.l.' = 3 o 3l0ﬂ.x
1
= [} 4 E) lslug.r} _ {3 _ ]}{3]9;.{}
6
— E{Sln“} = 2 w 3!-;1;1

_ 5lngx tz"S_[E] E"M-’-’_ EJ
ey T g T (3) T 3 T3

Comparing, we get
logx=1=log 10
wx=10

Question 25.
x- 1
If log (wz—”] = 5 (log.x+log y), prove that

X4y = 6y,

Solution:



log {x;

et

) = ‘;‘ (log x + logy)’

X-— 1

[ logm + log n =log mn]-

b

Xey 1
= 5 " (wh

} 1
= o [TJ =log (xy)2

Squaring both sides, we get

[ET = [(xy}i}z = E=) 1

4 (x)?

2
= (x—y=dxxy = xXF+y-ly=dxy
[- (A—B)Y=A?+B?-2AB]
= Xty =dwt+dy
= xty' =6y

Proved.

Question 26.
If x* +y* = 23xy, Prove that

x+y 1
log —5— =7 (logx+logy)



Solution:
Given X +)y* =23xy = x*+y*=25x -y
= X+ + 2y =25y
= P OF+2xxxy=250
(x+y)? _
25

taking log on both sides, we get

= (xtyy=25y =

(x+y)?
25

= log = log xy

x+y :
= lﬂg[ 3 J =logx+logy

x+
= 2log 5,}’ = logx+logy = log x-;y
|
= 3 (log x + log v) Proved.
Question 27.

If p =10g+20 and q = log+25, find the value of x if 2 log:w (x +1) =2p — q.
Solution:



Given that p =log, 20 and ¢ =log 25

Then, 2log, (x+1)=2p-¢q
Substituting the value of p and g, we get

=

uouL Ul

Y

Y

2log,, (x +1)=2log, 20— log, 25

2log,, (x + 1) =2 log 20 - log, (5)°
2 log,, (x + 1) = 2 log 20 — 2log, 5

2log,, (x + 1) =2 (log,,20 - log,5)

(logio 20 —logio 5)
2

log,, (x+1)=log 20~ log5

log,, (x+1)=2

20
lngm (x+1)= ln::gm [?]

log, (x+1)=log, 4 = x+1=4
x=4-1 . x=3

Question 28.
Show that:

1 1 1

(@ log,42 * log,42 * log, 42 =1

1 1 1

(1) Togy36 * Tog,36 T logg36 - 2
Solution:



1 1 1
(@) log, 42 * log, 42 + log, 42 =1

1 1 1

LHS.= log, 42 * log, 42 * log, 42
{ log, m= —-]Gg”‘}
log,
1 1 1
~ Togd2 T logdz * log42
log, log; log,
log, log, log,

log42 * log42 * log42

log, +log;+log;  10g(.3.9)

log42 ~ log42

" log,,+log, +log, :
= lugmnp



10542

= Jogaz ~ | “RHS.

1 1 1
(i) log, 36 M log, 36 * log,; 36 =2

\ 1 1
" logy36 ' log,36 T log,, 36

L.H.S.

1 1 1
log36 " log36 * log36
]ﬂgﬂ iﬂg9 IGEIE

log, . logg . log,s
log36 ~ log36  log36

logg+ log, + log,,
log36

lag(s x9x] 3) }03(35)2

log36 log36

2logl6
- log36

=2 =R.HS.

Question 29.
Prove the following identities:

1 1 1
© log, abc * og, abe * Tog, abe = !
(i) log,a . log b . logc = log a

Solution:




] 1 1
") log, abc * Tog, abe * Tog, abe

=1

1 1 1
T log, abc * log, abc * log, abe

LHS

1 1 1
= logabe |, logabc | logabe
I'Gg i lﬂgb lﬁgf

{ log, m = 1%a }
log,

lc'ga lﬂgb logr
logabe * logabc * logabc

log,+log, + log,
logabc

logabc

" log mnp
=log, +log, + log,

i) log,a . log b . logc = log a
LHS. =loga x log b x logc

loga logh loge loga
" logh * loge * logd ~ logd

=loga=RH.S.



Question 30.

1 1
+ Given that log x = e log, x = E, log, x
1
= ;, find log,, x.
Solution:

1 1
ngnx__- E'I‘ngxz E*Iﬂﬂtl’=

1 ]l}gx 1
lﬂgﬁ..ﬁ.': E = lﬂgd = E I}lﬂgﬂ-a Iﬁgx

1 logx 1
log, x = B = log, ~ p =log,=Blogx
1 1 logx 1

lﬂgx
Now log,, x = log abc
log x

= loga +logh +loge -

logx

log x 1

T logx (@+B+y) T a+B+y

Question 31.
Solve for x :

7
(i) log, x + log, x + log, x = 1

23
(if) log, x + log, x + log,, x = 75

Solution:



;
(i) log, x + log, x + logy, x =

] 1 1 7
= log, 3 N log, 9 * log, 81 T4
1 1 1 7
= log,3' T log,3* Tlog,3* T3
1 1 1 7
= log,3 " 2log,3 " 4log.3 ~ 4
1 1 1 7
= log, 3 [ 2 4] 4
low 3 7 7
K === e
= log rE
log 3 7.2 log 3
_— X = = = -
= log, 753 1 = log,
_ f- lng“a=l}
Comparing, we get
x=13
_ _ 23
(1) 10g, x + log, x + log,, x = I
1- 1 1 23

= log,2 * log, 8 N log,32 ~ 15



]

1

1 23

= log,2' " log,2’ " log,2° T 15

1 1

1 23

= log,2 " 3log

ox

2 " slog,2 " 15

! —1+l+— 23
= log, 2 3 5 15
n. B
= 75 g, 2] = 13
log 2 2B 1 =log, 2
—_— % — = =
B ST 15 T 23 o8,
{“log,a=1}
Comparing,
x=2

Multiple Choice Questions

correct Solution from the given four options (1 to 7):
Question 1.

If logV3 27 = x, then the value of x is

(a) 3

(b) 4

(c) 6

(d)9

Solution:

lﬂgﬁ 27=x
(3)F =27

=6 | (c)



Question 2.

If logs (0.04) = x, then the vlaue of x is
(a) 2

(b) 4

(c) -4

(d) -2

Solution:

log, (0.04) = x

5= 0.04= — = o = 52
04=70 "2 7

Lox=-2 (d)

Question 3.
If loges 64 = x, then the value of x is
(a) -4
(b) -6
(c) 4
(d) 6
Solution:
log, 64 =x = 0.5"= 64

.l xr
- [—) =26 2% =28

2
LxX=6=x=-6 (b)
Question 4.
If Iog1o‘3’rE x = -3, then the value of x is
1 1
(@) 3 (b) 3
(e) -1 (d) §
Solution:

logyzx=-3, @/5)> =x

1
. = =3
x= (53)_3 — 53{ ) =

5—!

1
x=3 (®)



Question 5.
If log (3x + 1) = 2, then the value of x is

@3 (b) 99

19

(c) 33 (d) ?
Solution:

log 3x+1)=2=log 100 (- log 100 = 2)
5 3x+1=100=>3x=100—-1=99
99

::-x=?=33 (c)

Question 6.
The value of 2 + log+ (0.01) is
(a)4
(b)3
(c)1
(d)o
Solution:
2 +log,, (0.01)

=2+(-2)=2-2=0 (d)

Question 7.
log 8—log 2
‘The value of log 32

2
(a) 5 (b)

| —

| =

2
© -5 @



Solution:

| 8
log8—log2 BEE

log32  log2°
_ log4  log 2?
log2®  log?2°
2log2 2
~ Slog2 5 ®
Chapter Test
Question 1.
Expand log, yx7y8 +‘\E
Solution:

]ggﬂ 31|||I?},s +#;
-ty 45 = o, 30 42)
= % {lm.vg‘T x7y% —logg, ‘Uz_l

l’:r' loga x +8loga y —loga (2)%]

Ll | —

L | =

[?lﬂgg.\:+8103a J—'-El:lﬂga -’]

| =1

8 - .1
log, x + 3 log y~ 3 log z

Question 2.

Find the value of logV3 33 — logs (0.04)
Solution:



log B 343 - logs (0-04)

=lugﬁ3+lngﬁﬁ—lﬂg5i—gﬁ

1

=lﬂgﬁ 3+!-]ng52—5
=lugﬁ3+l*]ﬂgsi‘z
=log£3+l—(—2]lng55

= log 13 (W32 +1+2x1 =Zlngﬁv"§+l+2
=2x]1+1+2=2x1+2=5§
Question 3.
Prove the following:

X
(i) (log x)! - (log y)’ = log rk log x y

11 130 55
iN2loe — + == _ = ‘
(i) 2 log T log log ] log 2

Solution:



) (logx)’ - (log y)y = log ilogx.v
L.H.S = (log x)* - (log y)* = (log x — log y) (log x +
log y)
[ A?-B*=(A-B)(A+B)]
. [logﬂ (log xy) = log % logxy=RH.S.

Result 1s proved.

1 130 55
i) 2log — +log 20 _log 22 =1
() Zlog 73 *log —o- —log o5 =log 2
1 130 55
LHS.=2log — +log 22 _log 2>
813 T8 5 TE g

=2[log 11 ~log 13] + [log 130 — log 77] - [log 55 -
log 91]

=2[lo, ™' —lugl3]+[lngllxlﬂ—lugl]x?]
[log11: = -log 13 x 7]

_=2[log 11 —loL, 13] + [(log 13 + log 10) — (leg 11 +
log 7)] - [(log 11 +log 5) - (log 13 + log 7)]

=2logll-2log 13 +1log10~1log 1l -1log7 -
log 11 -log5+1log 13 +1log 7

=(2log1l1-logll—log11)+(-2log 13 +log 13 +
log 13) +log 10— log 5 + (log 7 — log 7)

=0+0+log10-log5+0=1log10-log 5
10
= log 5 =log2=RH.S

Hence, Result is proved.

Question 4.

If log (m + n) =log m + log n, show that n = i
Solution:



Question 5.

X+ 1
If log > = E{iug x + log y), prove
that x = y.
Solution:
x+y 1
log ) (log x + log y}
x+y 1
= log 2 -2" g (x % y)
X+y

= lﬂg 2 = lﬂg (_r:..-; y)li

Comparing, we get,

X+ 1 : ’

2 - (xxy)2 = ay? =x+y=2(w)2
quaring

= (x+y)P=4xy = x*+)*+ 2y =dxy

=X+ + 2y -dxy=0 22+ - 2y=0
= x-y)P=0=2x-y=0

SLX=y Hence proved.

Question 6.

If a, b are positive real numbers, a > b
and a? + b = 27 ab, prove that

a-b
log 5 )< E (log a + log b)
Solution:



a’ + b2 = 27ab
=a? + b2 - 2ab = 25ab

2,12 _ _h\2
a* +b Zab-:ab - [a .-5) —ab

25
a - 2
Taking log both sides, log ( ) = log ab
a-by _
=:2lng( J—lugaﬂngb

=3 Ing(ﬂ;b)=—;- (log a + log b)

Hence proved.
Solve the following equations for x

Question 7.
Solve the following equations for x:

1

1
() log 9 - (i7) log, = = -5

" 1 .
(i) log, 3 10 (#v) log,32=x-4

(v) log, (2x*-1)=2 (vi) log (x*-21)=2
(vii) log, (x-2) (x +3) =1

(viii) log, (x - 2) + log (x +3)=1

(&x) log (x + 1) +log (x — 1) =log 11 +2 log 3.

Solution:



X 1
(7) IUSI 4—9' = —2- = (x)°= 4i9

1 2
= (3= [5) = @'=() = x=7

=

=

log ——=-5
“a2
-1 1 1 1
—log, —==1 = ——log, — =
504 s 85y 7!
llog, =1 = _Ligg 23
—_—— -T_Sz —=—log =1
5703 5 0%
nlx(_—sjln 2=1= 1
3 > g, 2=1= Eogxz-:l
1
log,(22)=1 = log, v2 = log, x

x=v2

(iii) log, L 10

243



—log L—1 L]ug —]-—l
= 10 Sra3T 0 T B3

1 _ 1
= Elngrﬁ} 5 =1 :Tax(—ﬁxlogxii:l

1 _1
:_El‘ﬂgx 3= lﬂgx X = ]ﬂgx 32 = Iﬂgx x

(iv) log,32=x-4 = (4y*=132

= [@T=2x2x2x2x2 = (2ped=()

= 2P7=@2F = x-8=5 = 2%x=5+8
13 1

= = = y= e =g~
2x=13 xzéz

(V) log,(2¢*-1)=2 = (Tp=22-1
= A=2x-1 = 50=2¢ = 2x2=50

_50
2

= x=+5,-5.

e

= X = =25 = g=+ 425



(vi) log (x*-21)=2
= (10P=x-21 = 100=2x-21
= ¥=-21=100 = x=100+21

= =121 = x=4% 121 = x=+11
x =11,-11
(vii)log, (x-2) (x+3)=1 =log, 6 {- log a=1}
Comparing,
(x=2)(x+3)=6
= ¥+3x-2x-6=6
= X*+x-6-6=0
= xl+x-12=0
= ¥ +dx-3x-12=0
S x(x+4)-3I(x+4)=0
= (x+4)(x-3)=0
Eitherx+4 =0, thenx=-4

orx-3=0,thenx=3



Hence x =3, -4
(vidi) log, (x—2)+log, (x+3)=1
= log (x—2)(x+3)=1=log,6 {'.‘lng"azl}
Comparing,
(x=2)(x+3)=6=x'+3x-2x-6=6
= P+x-6-6=0=x'+x-12=0
= ¥*+4x-3x-12=0
= x(x+4)-3(x+4)=0
= (x+4)(x-3)=0
Eitherx+4 =0, thenx=—4
arx—3=0,thenx=3
sox=3,-4
(ix) log(x+1)+log(x—1)=log11+2log3
= log[(x+1) (x— 1]=log 11 +log (3}
= log(¥’~1)=log 1l +log9
[ @~ b= (a+b)(a-b)]
log (¢~ 1)=log(11x9) = »-1=11x9
X-1=99 = £=99+1 = »=100
= x¥=(10f = x=1(

ud

Question 8.
Solve for x and y:
logx logy
3 2
Solution:

and log (xy)=35



log x logy

3 2
= 2logx=31logy
= 2logx-3logy=0 ...(f)
and logxy =35 -
= logx+logy=>35 (i)

Multiply (i) by 3 and (i) by 1,
2logx-3logy=0
Jlogx+3logy=15

Adding, Slogx =15

1
:»lﬂgx:%:_‘;:ﬁ Elugx=1=loglﬂ

1
= logx3 =log10

.1
T x3 =10

= x =103 = 1000 (- log 10 = 1)

Hence x=1000

~Substituting the value of log x = 3 in (i7)
J+logy=5

1
= logy=5-3=2 = Elﬂgy:l

1
= logy2 =logl0 (v log 10=1)
1
y2 =10
= y=(102=100

Hence x = 1000 and y = 100

Question 9.
Ifa=1+log.yz, 6 = 1+ log, zx and c=1 + log.xy, then show that ab + bc + ca = abc.



Solution:
a=1+log yz

b=1+log zx
c=1+log xy
a=1+log yz=log x+log yz

= a=log xyz= p, =log_.x

Similarly,

1 1

3 = lugm yand E = lﬂ-gntz
1.1.1,

Now e + 3 + - =log x+log y+log z

logx logy logz

= log,,, + log,, * log,,

logx +logy +logz

log,,.

log xyz
" log,

be +ca+ab

= ————— =1=ab+bc+ca=abc
abe

=1

Hence proved.





