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) 61 = 6I
(vi)32=1
(vii) 10~ =3 0.01
(viii) (81)1= 27
Solution:
() =25 = log25=2
(#) =64 = log64=5

(i) =100 = log,100=x
() 9°=1 = log1=0
() 6'=6 = log6=1

1 1
3‘22 — :} 1':" —_=_
(vi) 9 g3 9 2
(vi)) 102=001 = log, 0.01=-2

. 3
(viid) (81)* =27 = log,27= 7

Question 2.
Convert the following into exponential form:
(i) log.32=5

(i) logs §1=4

(iii) logs3= -1

(iv) logs 4= :i.,

(v) logs 32= 3

(vi) log+ (0.001) = -3
(Vii) log: 01.25 =-2
(viii) loga (=) =-1
Solution:



{J_F}log232=5 = 22=32
(i) log, 81=4 = 3*=81

1 1

iin log, —=-1 d— -

(i) 108, 3 = 3 3
. 2 2 |

(iv) lpgs4=.§ = (3); =4

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

(vif) log,025=-2 = 27=025

1

1
{fof) Iﬂgﬂ —_=_1 = ¢ I — —.
’ o . 1

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

(ii) logs 125
(iii) log. 8

(iv) log. 27

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

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



() Let, log, 16 =x

2y =16

{2y =2x2x2x2

(2y =2y

x=4

(i) Let. log 125=x = (5)' =125

G Uy

= (5p=53x3x5 = (5y=(5)
LX=3

(fif) Let log 8=xv = {4y =8

= (2x2p=2x2x2 > (2P=(2)
= =3

| s

Soox=
() log, 27=x
= I 27

= (3x3)=3x3x3 = (3 =)
= 2x=1

(] O

x=

b | et

(v) log, (0l)=x = (10)=.0]

I 11
= (10) -— = IRV
(10" =7150 (0= 15"70

} v
= (10} 10)° =  (10)y=(10)"
ox==2
vi) lo LI = ;rv—l
v log,— =x = (7y=z
= (=)

y=-1
(vii) Let, log ,256=x

. 5 x
= (5% =256 :’[Tﬁ] =256



3
(vii) h}gs] x= E

_'-"!'_ 3 4,51
Lx=81F = (3 =37 o3
=3x3xIxIxIx3I=729
(uiii}lnggx=2.5='2'
:.x=(9}?=(3'1’:3 :
=3 xIxIxIx3=1243

(ix) log, x =-1.5 = _?3

@lgzr=2 = ([5=x

I
= [5}2”5 =x = (5)'=x . x=5
1

1 0. =_ = R R

(xd) log 0.001 =-3 (x 1000
!
) = —— * = = 4 T =
1) a0y (x) %ﬂ' Sox=10

i) log 3 (x+1)=2 = (3 =x+1

= 3I=x+]1 = x+1=13
= x=3-1 x=2

{x:m'log,{zx+3}=% = (4)7 =20+3
3 nl
= (2x2)2 =%x+3 = (2) T =2x+3
= @F=+3 = 2x2x2=2¢+3
= 8=Xkx+3 = x=8-3
5

2x=5 . x=_
X r 5



1

(xiv) logy7x =3 = (;ﬁ)’= x = [(z)s]:x

1

= (@t =x 2 @'=x . A=2

() log,(x-1)=3 = (2y=x-1

= 2x2x2=x'-1 = 8=x—-1

= ¥-1=8 = ?=8+1 = x=9
Lx=%3
(xv)logx=-1 = (10)y'=x = x=10"
-1

10
(cvil) log (2x-3)=1 = (10)'=2%-3
= 10=2x-3 = 2%=10+3 = 2%&=13

13 1

=—-=.ﬁ_
¥

X

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

logx=-2 = (10)7"=x = X =Dx=—

100 100
when, logx=0 = (10)°=x = x=1

1 I
when lc:-gx=§ = (105 =x = x=3o
Hence, x = L 13
&x= 150 ! Y10

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

Given]cséma=b = (10)'=a

O L) N (0 S (10
Now 10%="00F = 10x10x10 1000




Question 6.

Given log«w x= a, logw y = b and log+« z =c
(i) write down 1022 in terms of x.

(ii) write down 103 in terms of y.

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

- Given thatlog x=ga = (10)=x 1)
log y=b = (10y=y wd2)
log,z=c =- (10y=z * wf3)

@ 104 oy _ o’ _ A
(1lof  10x10x10 1000 1000

R (1) A 1) A OO L
() 10" (0] 0 o - 1_6

(ii)) Log,P=2a+ % ~3e

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

Log ,P=2log x + 5 log,,y—3log, 2

1
= Lnng=]0gm(x}’+ log 0 (y)* -logg [2)3

o1
= Log,P = log (x?xy2)—log, 2

IE\I’; sz_;
= I_nng=Ingm[ 3 = P= —23

Question 7.

If log«ox = a and log.wy = b, find the value of xy.
Solution:

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



Question 8.

- “. -
Given logw a = m and log+« b = n, express  in terms of m and n.

Solution:
Givenlog ,a=mandlog b=n
Then (10)" =g and (10)" =5

at aor) (o)™
br — (107)  (10)2"

= { 1 D}:‘Im-!n

Question 9.

Given logwa= 2a and logwy = —2
(i) write 102 in terms of x.
(ii) write 102>+ in terms of y.

=3

(iii) if logP= 3a -2b, express P in terms of x and y .

Solution:
Given that log, x=2a = (10)*=x

b .
and log,,y ==, = (10)" =

®10= 10 ) = ()" = V&

.._.
=
.
——
L2
S’
x
—
=

(i) 104 = 10% x 10" =

, [1{}

iii) log,,P =3a-2b

b | =

4
] x10 = y*x 10 = 10y*

3 b
= log P = 3 (2a) 415

3 :
= log, P = 3 (log,,x)}-4= (log,.»y)

- ]bng = ]C'En{x)% _lﬂgiﬂy‘

(x}"] L

=5 lnng =]ogm[ i



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" )
72r=(2x2x2x3x 3y =(22x 32

= 2% x 3 = (29 x (IR =) .2 [From ()]
Hence 727 =", * '

Question 11.
If log. x = a and logsy = a, write 1002 in terms of x and y.
Solution:

log,x=gandlog,y=a
sox=2"andy=5"
100%-T=(2x 2 x 5 x 5)%-!
=(21 = 52}2»—! =du-1 e Gdu-2

. n4a ) gda _ (Edrx(i"j‘ =x4:~:y‘

22 5T 4x2s 100
. xy
100
Exercise 9.2
Question 1.

Simplify the following :
(Dloga’-loga® (i) log a* +~ log &*

. logd log 8 log 9

e log2 . @)  log 27
log27 log9—log3

® Iﬂg».-‘ri i log27

Solution:



a3
) loga’ - log @® =log (a_’] (Quotient Law)
=loga
(i) loga®+loga®*=3loga+2loga (Power Law)

.. log4 log(2x2) log2
(ifi) = =
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)
log B3 log(3)*%

)

~ log(3)®  3log3

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

1 {log3) (=6
i) 1089-log3 _ log(3x3)—log3

log27 log(3x3x3)

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



Question 2.
Evaluate the following:

(i) log [m+if1_u) (i) 2+ % log(10~)
(iii) Ilugs+log_3— % log 4.

(iv) 2log 10° + 3 logl0? - % log 5""+% log 4
() 2log 2 +10g5— 1+ log 36— log —
e

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

%6 25 81
M + — — -_,
(vii) log 2 + 16 log 15 +12 log 24 + 7 log 30

(viii) 2 log;o5 + log,,8 - % log,,4.



Solution:

1
(i) log (lﬂ+m) =log {lﬂ+{1(})3J

I i 2
=log [(lﬂ}l +{10)3J =log [lﬂl-i] = log [][‘,JJ

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

=2- % log10=2— % (1)=2- % =i§ =%
(iif) 2log5+log 8 - % log-}

=log (5 + log 8 - % log (2)
=1ﬂg25+1¢gﬂ-%121032

=log 25+ log 8~ log 2 =log (ZSXS) |

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

=2log10=2(1)=2
(iv) 2log 10° + 3log 102~ -;-log 5'5+% log 4
=2x%x3log10+3(-2)log 10 - % (-3)log 5+ %

_log (27



3 1
=6logl0—-6log 10+ 3 1035+5~><2]0g2
=0+1log5+log2 =log5+1log2 =log(5x2)
=log(10) =1

@) 2log2+log5— % log 36 - log %

_ 1 2 1o | L
=log(2)Y +log5 > log (6)* - log [30)

1 1
=logd+log5— — x2logb6—log —
E g 5 og ESU

=log 4 +log 5—log 6 — (log 1 - log 30)
=log4+log 5-log6-log 1 +log 30
=(log4 +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- *;- log36-2log 10
=log (5 + log 3 + log (2)° - % log (6)* -2 log 10

=log25+log3 +log 8 ~ % x 2log 6 -2 log 10

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

- [Estst -l 1%3x8
8 | "6x100 £ Toxa

4
"=log [—J =log 1 =0,




(Vi) log 2+ 16 Tog —2 + 12 log 2> + 7 log -
?) log %8 15 %854 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
) x 5]
=log2+16([4log2—(log3+1log5)]+12[2log5
—log 3 x2%)] + 7 [log (3)* — (ng 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)

=(65log2-64log2) +(—28 log3 +28 log 3) +
(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)

25x8
=log,, 7 ) =log,(25%4)

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



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

1 L.
()2log3- 5 log 16 +log 12
(i) 2 log,,S—log, 2 +3log 4 +1.

{
(iif) 3 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

: L
=2log3- Elng{d)z-f-log 12



1
=Elug3-5 x 2log4 +log 12

=2log3-logd+logl2 =log(3)—-logd+logl2

| - 9x12 9x3
=log 9-log4 +log 12 =log T‘—‘log N
= log 27.

(i) 2log,5-log, 2+ 3log 4+ 1
= log,(5) — log, 2 + log,, (4)" + log ;10
(.. log,10=1)
= log,,25 — log, 2 + log, 64 + log 10 _
= log, (25 % 64 x 10) - log, 2 = log, (16000) - log, 2

16000
=log,, (T) = log, 8000
1
(iii) 3 log 36 + 2 log 8 —log 1.5
= log (35)" +log(8) — log 1.5

I 15
= log (6)**z +log 64~ log ("1'5]

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

60 64 '
=]ug[ :5 }=it}g(4xﬁ4]=103256

1
(iv) 3 log25-2log3 +1

log {25}%— log (3 +log10 (= log10=1)

1
log (5}1‘; —log9 +log 10
log5-log9+log 10=1log (5 % 10) - log 9

5x10 1o 50
£

[

log




: :
(v) 3 log9+2log3—log6+log2-2.

I
3 log9+2log3-log6+log2-2

I
=log 92 +log 3° ~log 6 + log 2 — log 100

=log3 +log9—log 6+ log2 —log 100

Ix0x2
6x100

= log

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

=log,,(2)*+log,,2=2log 2+ logf 2

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

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

RH.S. = log; 25 = log; (5) _
=2logs5=2x1=2 -
(v log,a=1)
Hence LH.S. = RH.S.



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

10y

log i 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 +!ﬂg(y)2] ~ (log (x)? + log (2)?) [log 10=1]

1
[HEIBE‘}’J ~(2logx +3logz)

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

s

1
=|1+ E'iugﬂ ﬂ}'ﬂ’) ~ (2 log(10)™ + 3 log (10))
"‘ L]

\

F1
- i+§-x4bluglﬂ) —(2%2alog 10 +3 x ¢ log 10)

i

1
= 1+Ex4hx1]h(zxzax 1+3x¢x1)
\

[+ log 10=1]
(1+2b)—\4u " 3c)=1+2b-4a-3c
1 -d4a+2b-3c

1l

Question 6.

If a = logox, find the following in terms of a :
Hx

(ii) logioV/ =7

(iii) log15x



Solution:
) Given that,

a=log x = (10y=x = x=(0F

I
3.7 2
@) log, §x? =108, (*7)° =log, (x)s
_2 il
=3 lﬂg.m.x =3 (a) = 54

(ii)) x=(10)' =log, 5x =log 5 (10}
=log, 5+log, 10=log 5+a(l)
=a+log, 5

Question 7.

5
If a = log %,b-lag % and ¢ =2 log J-—;s

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

2 3 5
a = log §.b=lﬂg 3 c=ElugJ;

2 3 V15

: = Z + 4+ L=

() atb+ec=log 3 log 3 2 log -1‘2
1

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

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

5
= 10g2~10g3+]053—]ﬂg5+logi

= log 2+(~log 3 +log 3)—log 5 +log 5 - log 2
= (log2-1log2)+ 0+ (log 5-log5)
= 0+0+0 =0

(if) 5o e=50=1



Question 8.

ll‘x=lug%=y=lﬂg§ and z=2 log {19
find the values of '
Ox+y-z, (i) 3
Solution:

V3

5
x=]ng§-.y=lc}g?z=21u:g?

sLx=log3-logs,
y=log5-log4

9

V3

] 3
z=log [T] =lugz=1033-log4

(i) Now,x +y—-z=1log3 —log 5 +log 5 —log
4
—-log3+log4
=0
(i) ¥*r-3=30=1

Question 9.

If x=1logw 12, y = log: 2 x logw 9 and z = log+ 0.4, find the values of
(i)x-y-z

(||) Txv-z

Solution:



x = log,, 12, y = log, 2 x log,, 9,
z = log, 0-4
(/) x—y—z=log;y 12 - log, 2 = log,, 9
— log,q 0-4

. 1 4
= IUE"] {3 X 4} - lﬂ.g4 42 % lﬁgm 32 - ]Oglﬂ Ta

1
=log,y 3 + log,; 4 Y log, 4 % 2 log), 3
= (log, 4 - log, 10)

1
= log, 3 + log;, 4 —5 X 1 x 2 log, 3

- lﬂg]ﬂ 4+1
=log);3 +log;y 4 ~log)y 3 —log4+1
=1

(@) 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(m x4 xr)

= log(3V)=logdnr = 3V=4ns

4

= = —
v 31:1"

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

log n=2log 10— log 25 + log 27 - log 36
logn-=[og{l_{}}1-log25+lug2?—lu336_
log n =1log 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
L 25%36

L4480y U U U

U

log n=log

(4%27
= logn=log )

\ 1x36

(1x27
k lxg

= logn=log } = log n=log3

= n=3

Question 12.
Given that logwy + 2 logwx= 2, express y in terms of x.
Solution:

log,,y + 2 log, x=2

= loggy+log x*=2 = log () =2

= log,,(x") =2 log 10

= log,(x*)=log (10} = ja?=(10)
100

= yxz=mﬂ = y=-—=
X

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



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

Question 14.
, a?! b?
If a* =log x, b* = log, y and T—T=Ingmz

express z in terms of x and y.
Solution:
Given that
a*=log x, b = log, y

we have, 5 T3 ~log,z

1 1
= 7 U0g®) - < (log,y) =log,z

! 1
= ]ﬂ'gm (I)E - Iﬁgm {YF = lﬂgmz
= fﬂng; . lﬂgm{{; =log,z

Jx

— logm% =logz = =z
y W
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:

.Giventhatlogm=x+yandlogn=x—y
log m* n = logm® + log n = 2 log m + log n
=2ty tx-y=2x+2+x-y =3k+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 + nand logy=m—n

10x
Then log [y_z] = log 10x — log y*

= logl0+logx—2logy =1+logx—2logy
= l+(m+n)2(m-n)=1+m+n-2m+2n
= l-m+3n

Question 17.
4

1 1
st ﬂg,]’ , find the value of %.

Solution:
] lo
ni.x = E’F = 3logx =2logy

= logx'=logy* = x'=)?
Squaring both sides, we get
: »4

Iﬁ':y‘ = y“:xﬁ = ;?=1

. yd
Hence, value of =/ = 1
X

Question 18.
Solve for x:

() logx +log5=2log3 (i) logy x~log2=1

. logl25 = log8 logd
(i) x log25 (iv) og2 x Iugﬁ 2logx

Solution:




(f) logx+1log5=2log3
= logx=2log 3 -logs = logx =log (3)*-log5

9
= logx=log9-log5 = logx=log (g]

| o

L] I=—

(@) logx-log2=1 = logx = log,2+ 1

= logx=log,2.+log3 (" log3=1)

= logx=log,(2x3) = log.x =log, 6
x=6.

1 3
ogl25 o = log(5)°
log 25 log(5)2

(i) x=

=2logx
log2 2
. log(3)
3log2  log3
— ]:ggleug =2logx )
—log3
28
1 2
= 1) ] =2logx = 3x T=Elugx
S
= 2logx=6 = lugx=5 = logx=3

= x=(10) = x=1000

Question 19.
Given 2 logiox+1= 109250, find

(i) x



(i) log+02x
Solution:

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

= ¥x10=250 = f-zl—sif- = x*=125

U

= (xP=(5¢ . x=5
(i) x=35 (proved in (/) above)
log 2x=log,2x5 [Putting x = 5]

=log, 10 =1 [log,,10=1]
Question 20.
logx logy® log9
logs  log2z 1 ofind x and y.
83

Solution:



logx _ logy? _ log9
log5  log2

1
log -
logx log9
: 35 - 051 = logr= lug_t: < logs
og log

£ T
0-log3 * log5 [log 1=0]

= lﬂgx L




2log3 L
*
—-log3 m_gj

= logx=

2log3
log3

=  logx= = log5

U

logx=-2(1)=logs = logx=-2logs
logx=log (5 = x=(5)7
1

X=—7 = Xx=_C

GE 25

U

taking second and third terms,

i T G (R
3 | 3

= logy’= TB% x log2

= logy = 02_2"1:; % log2 [log! = 0]

= logy’= -Li} x log2

e

logy* = -2xlog2 = logy’ =log(2)?

p=@? > y=@ > y=0y

1
= _}?=E

Question 21.

Prove the following :
(i) 3ios = 4og

(ii) 271052 = 81ogs
Solution:



. (i) 3'08 4 = 408 3 i5 trye
if log 3'08 4 = Jog 4log 3
(Taking log both sides)
if log4-log3=1log3l-log4
if log, 2 - log 3 = log 3 - log 22
if 2log2xlog3=1log3x2log2
if 2log2log3=2log2log3
which is true
Hence proved

(i) 2798 2 = 8993 i true
if  log 27922 = |og glo2 3
(Taking log both sides)
if log2log27=1log3log8
if log2log3’ =log3 log2?
iflog2-3log3=log3-3log2
if 3log2-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) log15 + logi(5x+1) = log(x + 5) + 1

(v) log (4y — 3) =log (2y + 1) — log3

(vi) logio(x + 2) + log(x — 2) = log+3 + 310g104.
(vii) log(3x + 2) + log(3x — 2) = 5 log 2.
Solution:



() log (2x+3)=log 7
= xt+3=7 = kx=7-3 = k=4

= el =2
x== . x=

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

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

= log(x¥*-1)=log24 = x-1=24
= P=2+1 > £=25 = 2=(5¢
s x*=5

(fii) log (10x + 5) —log (x — 4) =2

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

x.—..

10x+5) 10
- log[ — ]_=lnglﬂ0 = &”_::=1m

= 1x+5=100(x-4)

= llx+5=100x-400 = 10x—=100x=-400-5
-405

= =Mx=-405 = x=
=90



(iv) log 5 +log (5x+1)=log (x+5)+]1

= log, S5 * (5x + 1) =log, (x +5) +log, 10
[log 10 =1]

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

SBx+1)=10(x+5) = 25¢ +5=10x+5

25x-10x=50-5 = 15x=45

] ._r—'% soox=3 i

(v log(d4y—3)=log(2y+1)—log3

= logdy-3=log {—%-]':{Ll)

Uil

2y +1
- 4y...3*-‘T = 3dy-3)=2+1

= 12y-9=2y+1 = 1y-2y=1+9
= 1y=10 = y= o =1
i ¥ 10

s y=1
(vi) log (x+2)+log,, (x-2) =log, 3+ 3log, 4

LY

= log (x+2)(x-2)=log 3 +log,(4)
= log, (x-2%) = log, 3 + log, (4 x 4 x 4)
= log, (¥ ~4)=log, 3 +log 64

= log,, (x*—4) =log, 3 x 64

= x¥o4=1x64 = ¥-_4=192

= x=192+4 = x*=196

= x=(14)

x=14
Hence proved
(vii) log(3x + 2) + log(3x - 2) = 5 log 2
= log(3x + 2) (3x - 2) = log2*
= log (9x* — 4) = log 32
Comparing both sides
I’ -4=32 =%'=32+4=236



Question 23.

Solve for x :

logs(x+1)-1=3 +log: (x—1)
Solution:

logg (x+ 1)~ 1=3 +log; (x~ 1)

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

x+1
= log, 1_1=4=\¢4x]=4lng]3
(v log,a=1)
= log, x+ ] = log, 3% = log, 81
x-1
x+l_ﬂ
x-1 1
= Blx-8l=x+1
= Slx-x=1+81 = B0x=82
82 41 1

=2 o=

X=—
80 40 40

Question 24.
Solve for x ; §'t* + 3logx = Jlogx+1 _ Slgx-1,



Solution:
Sluyt + 3Iug.r = 3I-ugx* 1 Slugx -k

Slogr 4 3]nu'r - 3In:g-r , 31 - Sl‘-ngxrﬁ—l

Sl-ug.t + Shgr = 3_3105: - %+Slng;.-r

SIug.t + % . Slng.l.' =3 logx _ 3_loq,x
1
= I+§ [Slugx':l=(3__ ]}{3]9.;{}
6
= §{5ID“} =7 x Yo

. slngr . 1% 5 B [_‘?_J] E 'W-’T_ 5 1
Jorr T g 3) =l3) T3

Comparing, we get
logx=1=log10
o x=10

Question 25.
x- 1
If log (—-——2—}'] = 3 (log x + log y), prove that

x4y = 6y,

Solution:



- ] _
log (I 'PJ 3 (log x + logy)

= log [I.—‘FJ = ) log xy

[ logm + log n =log mn]-
— ._":.l.y

x=) 1 1
= log 3 =log (xy)z = - = (xy)2

Squaring both sides, we get
2 2
[%J =l{xy}§} = {x_fjl =(1},}%“3
= (—yf=dxxy = Xty -dy=dxy
[+ (A-By=A’+B?-2AB]
= Xty =dovty
= x+y =6y Proved.

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

x+y 1
log =5 =7 (logx+logy)



Solution:
GivenxX*+)* =23xy = x*+)*=25x -2y
= X+ + 2y =25y
= (F+(P+2xxxy=25y
(x+y)?
25

taking log on both sides, we get

= (xtyy=25ny =

(x+y)?
25

= log =log xy

X+y ?
= log [_S_J =logx+logy

X+
= 2log 5_].1 = logx+logy = log x-;y
|
= 7 (log x + log v) Proved.
Question 27.

If p =10g120 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-gq
Substituting the value of p and g, we get

=

I

U

U

U

2log,, (x+ 1)=2log 20 —log, 25

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

2 lngm (x+1)=2 (lngmﬂﬂ- lnng}

(logio 20— logio 5)
2

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

log,, (x +1) =2

20
log, (x+1)=log, [?]

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

Question 28.
Show that:

1 1 1

D Jog,42 * logsaz * log,4z !

1 1 1

0D Togy36 * Tog,36 T Togg36 - >

Solution:



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

1 1 1

LHS.= log, 42 * log, 42 * log, 42
{ log, m= ]ﬂg"“}
log,
1 1 1
~ Tog42 " Tog42 © Toga2
log, log; log,
log, log, log,

log42 * log42 " log42

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

log 42 ~ log42

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



10542

= logaz = | ~RHS.

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

\ 1 1
logg 36  log,36 T log, 36

L.HS. =

1 1 1
log36 " log36 * log36
logg logg log,s

logg N log, log,s
log36 ~ log36 * log36

logg+log,+ log,
log36

log(8x9x18)  10g(36)

log36 log36

2log36
- log36

=2 =RHS.

Question 29.
Prove the following identities:

1 1 1
® Yog, abc * Tog, abe * Tog, abe = !
(ii) log,a . log b . log c = log a

Solution:




1 1 1
@) log, abe * log, abe * log, abc

=1

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

LHS. =

1 1 1
= logabe | logabc | logabe
log, log, log,

{._. lﬁg” m= logm }
log,

log, log, log,
logabe * logabe - logabe

log, +log, + log,
logabc

logabc

" logmnp
=log, +log, + log,

i) log,a . log b . logc = loga
L.HS. =loga x log b x log ¢

loga logh loge loga
" logh " loge ® logd =~ logd

=loga=RH.S.



Question 30.

1 1
. Given that log, x = P log, x = E, log x
1
= Y’ find log,, x.
Solution:

1

1 1
lﬁgﬂx—_- E,Iﬁgﬁxz E*IGE,,I‘: T

I 1 logx
BTG 7 log,

1 .
- a = log, = o logx

1 lﬂgx 1
IugbI= I_?’- = Iﬂgb = E :’lﬂ‘gb=ﬂlﬂgx

1 logx 1
lﬂgx
Now log,,, x = logabc
log x

= loga +logh +loge -

logx
] alog x +Blog x + ylog x

log x 1
N 1ﬂg_t{[1+[3+-1f) N a+B+y

Question 31.
Solve for x :
7
{i} I'ﬂﬂl x+ |0ﬁ, x+ ]ﬂgll xX= I
: 23
(ii) log, x + log, x +log,, x = =

Solution:



7

(i) log, x + log, x + log,, x = 2

1 1 1
log.3 " log.9 ' log 81

=

1 1 1
log,3' © log,3* " log, 3*

1 1 1

{-_-
Comparing, we get
Lx=3
e . 23
(i) i0g, x + log, x + log, x = s

1- 1 1
= log, 2 " log, 8 N log, 32




1 1 1 23
= log,2' " log,2* " log,2° T 15

1 1 1 23
= log,2 " 3log,2 " Slog.2 15

ox

1 1 1] 23
— “l+=+=| = —
log, 2 3 5 15

3 23
=15 [log, 2] = s
23 15
lagx2=ﬁ X 33 =1=log,2
{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:

(3)* =27

3
x=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

Lox=-2 (d)

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

.l I
- (—) =26 = 2% =28

2
Lx=6=x=-6 (b)
Question 4.
If Iogm‘éﬁ x = -3, then the value of x is
1 1
(@) 3 (b) - 5
(c) -1 (d) 5
Solution:

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

1
. — —{=3
I=(53)_3=53 }::

5—!

1
x=7 (b)



Question 5.

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

@3 (b) 99

19

(c) 33 @
Solution:

log 3x+ 1)=2=log 100 (- log 100 = 2)

So3x+1=100=3x=100-1=99

2.5
= x=7 =

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

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

Question 7.
log 8 —log 2
The value of —ln:}gT is
2 |
@) 3 M 5

2 1
© =3 @ 3

(c)

d)



Solution:

oo 8
log8—log2 85

log32  log 2’
~ log 4 B log 2?
“log2®  log2°
2log2 2
~ 5le2 5 ®
Chapter Test

Question 1.
Expand log, 3/x7y® Az
Solution:

].;'_~|.gill 3”]::?}'3 +ﬂ;
=log, (x7y3 +‘§E}% = % log, (-T?J’s Tﬁ]

= % {l{:ugﬂ x7y% —log, ‘Uz_l

Gl | —

l? loga x +8loga y - loga (2)%]

| =

[Tlﬂggx+81{)ga y-;lr-lug,, -’:|

| ~J

lo x+£]o'; - ll
XT3 108 T 17 1082

Question 2.
Find the value of logV3 33 — logs (0.04)
Solution:



log o 343 - logs (0-04)

4

=lug53+lng£ﬁ—log5ﬁ

1
=lugﬁ3+!-]ug52—5
=Iugﬁ3+lv]ug55‘l
=]ngﬁ3+l—(—2]lng55
= log 13 (W32 +1+2x1 =Zlagﬁ~"§+l+2
=2x1+1+2=2x1+2=5§
Question 3.
Prove the following:
X
() (log x)! —(log y¥ = log rk log xy

11 130 55
)2 log — + —_— - — =
(if) 2 log 3 log - log o1 log 2.

Solution:



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

Result is proved.

) 11 130 55
2 log — _— —=
(i 2log 3 + log = log 91 log 2
11 130 55
LHS.=2log — +log =— -log —
8 3 Tloe o7 ~lee g

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

log 91]

=2[lo; ** -log 13]+[log 13 x 10 -log 11 x 7] -

[log11: = —log 13 x 7] -
~=2[log 11 —log 13] + [(log 13 + log 10) — (log 11 +

log 7)] - [(log 11 + log 5) - (log 13 + log 7)]

=2log1l-21log13+log 10~1log 11 -1log7 -
log 11 -log5+log 13 +log 7

=(2log11-log11-log 11)+{-2log 13 + log 13 +
log 13) +log 10 -log 5 + (log 7 — log 7)

=0+0+log10-log5+0=1log 10-log5
10
= log 5 ° log2=RH.S
Hence, Result is proved.
Question 4.

If log (m + n) =log m + log n, show that n = w1
Solution:



Question 5.

xX+y 1
If log 5 = E{iog x + log y), prove
that x = y.

Solution:

X+ 1
log 2y = E{lﬂgx+lngy}

x+y 1
7 = 7 log(xxy)

= log

X+ Yy 1
5 =108 (xx )5

Comparing, we get,

= log

+ 1 1
xzy = (xx )z = xp2 =>x+_}:=2(xy)13

quaring

= (x+y) =dxy = x'+yt+ 2oy =dxy
=S+ + 2y -dxy=0 =22+ - y=0
= x-yP=0=x-y=0

SX=Y Hence proved.

Question 6.

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

1
log (T) =5 (log a + log b)
Solution:



a> + b? = 27ab
=a? + b2 - 2ab = 25ab

2,12 EAY-
a’t +b 2ab=ab - [a .-.’J) _ab

25 3
| . a-bY\
Taking log both sides, log [ J = log ab
a-by _
=;~2lug[ J~1ﬂga+logb

= Ing(ﬂ;bJ=% (log a + log b)

Hence proved.
Solve the following equations for x

Question 7.
Solve the following equations for x:

1
() log  — =-2 (i) log, I = -
49 Wi 3

i) log, 2Tl3 =10 (iv) log,32=x-4

(v) log, (2x* - 1) =2 (vi) log (x*-21)=2
(vii) Ivl.'llgﬁ 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:



. 1
(7) lnglr4—9v=—_ => {xj-==4ig

1 2
=‘*(x"=[—) = @I=()? > x=7

7
(i) [gng=_5
42
-1 1 1 1
—log, —=1 -=lo =
5 Y42 5 8 5 =1
1 1 -
= "5-]“:'3::2—%=I = -_log, 22 =1

1 -5 1
— ng(?Jlng12=l=} Elogxzr—‘l
1
= log, (22)=1 = logx15=lngxx

x=v2

1
5§ & ] -
(itr) log, —243 10



1 1 1

—log, —=1 —1 —=1
= 10 Bx3 T T T %833

1 _ 1
= Elugrﬁ} 5 =1 =,~,—l-6x(—5)>clog13=1

1 _1
f.t—Elﬂgx 3= ]ogx X = ]ﬂgx 32 = IQgJ x

() log,32=x-4 = (4y~*=32

= [(2PF*'=2%x2x2x2x2 = (2)24 = 2y
= (2F*=Q2F = 2%x-8=5 = 2=5+8
13 1

27932

(¥ log,(2¢-1)=2 = (TP=22-1

= 49=20-1 = 50=2¢ = 20=50

= r’=% = x=25 = =1+ 25

= =13 = x=

R

= x=+5,-5



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

= =121 = x=1% 121 = x=+11
x =11,-11
{vi:‘]lt}gﬁ{.xnﬂ;-(x+3)=1=1c:gﬁﬁ {log a=1}
Comparing,
(x-2)(x+3)=6
= ¥+3x-2x-6=6
= X’ t+tx-6-6=0
= x'+x-12=0
= x!+4x-3x-12=0
= x(x+4)-3(x+4)=0
= (x+4)(x-3)=0
Eitherx+4 =0, thenx=—-4

orx—3=0,thenx=3



Hence x =3, 4
(vifi) log, (x—2)+log (x+3)=1
= log, (x—2)(x+3)=1=log,6 {'.‘lngqu:[}
Comparing,
(x=2)(x+3)=6=2x"+3x-2x-6=06
= 2+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+2]og3
= log[(x+1) (x—1)=log 11 +log 3
= log(¥~1)=logll +log9
[+ @-b=(u+b)(a-b)
log(*-1)=log(11x9) = x-1=11x9
¥-1=99 = x¥=099+1 = x=100
= =10y = x=1(

U

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

and log(xy)=35



log x log y

3 2
= 2logx=3logy
= 2logx-3logy=0 .. (i)
and logxy =35 -
= logx+logy=75 .. (i)

Multiply (i7) by 3 and (i) by 1,
2logx—-3logy=0
Jlogx+3logy=15

Adding, Slogx =15

1
-_—;.[ggxz%z_?,::. Elugx=1=]og10

1
= logx3 =log10

1
T xi=10

= x = 10° = 1000 (-log10=1)
Hence x=1000
~Substituting the value of log x = 3 in (i})
J+logy=35

1
= logy=5-3=2 = Elﬂg}’=1

1
= logy2 =logl0 (. log 10=1)

1
yi =10
= y=(10)2 =100

Hence x = 1000 and y = 100

Question 9.
If a=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 = log yand— —lug  Z

HiT

1 1 1
an— tyt “*lng xtlog y+log z

logx logy logz
= l + +
084z log 2 lo -

logx+logy+logz

log,,,

log xyz
" log, !

bec +ca+ab

= ———F— =1=ab+bc+ca=abc
abc

Hence proved.



