Chapter 9

logarithms

Exercise 9.1

1. convert the following to logarithmic form :
(i) 5 =25
(ii) a°> = 64
(111) 7* =100
(iv) 9° =1
(V) 6'=6
(vi) 32 =

O | =

(vii) 102 =0.01

(viii) (81)3 = 27

Solution

(i) 5 =25 =logs 25 = 2
(il)a°> =64 =log, 64 =5
(i11) 7 =100 =log, 100 =x
(iv)9°=1=1logg1 =0
(V) 6' =6 =logg 6 = 1

(vi) 32 = = -2

Nl I
Nl I

= log;
(vii) 102=0.01 =log,,0.01 = =2



3
(viii) (81)2 = 27 =logg; 27 ==

2. convert the following into exponential form :
(1) log,32 =5
(i1) log; 81 = 4

(iii) logs = = —1

(iv) logz 4 = 2

(v) logg 32 = g

(vi) log10(0.001) = -3
(vii) log, 0.25 = -2

(viii) log,, (i) = -1

Solution
(i)log,32=5 =2>=32
(ii) log; 81 =4 = 3%=381

Wl

iii) logzz = —1 =31=
(i11) 833

2
iv)logz 4 == = 3
(iv) logs 4 == = (8) 4

5
(v)logg32 =2 = (8)s =32
3

(vi) log,,(0.001) = —3 =10"3 = 0.001



(vii) log, 0.25 = —2 =22=0.25

(viii) log,, (2) = -1

-1

a

3. by converting to exponential form , find the values of :
(1) log, 16

(i1) logg 125

(ii1) log, 8

(iv) logg 27

(V) log10(.01)

(vi) log, %

(vii) logs 256

(viii) log, 0.25

Solution

(1) let,log, 16 =x
= 2%¥=16

=2%=2 X2 x2x72
— 9x = 94

Sx =4



(i1) letlogs 125 =x =5 =125
= 5X=5x5x5 =5%=53
x=3

(iii) let log, 8 = x =4*=8
=(2x2)'=2x2x2 = ()™ =(2)’
=2x =3

N w

x=
(iv) logg 27 =x

=9* =27

= (3x3)* =3x3x3 = (3)* = (3)°
=2x=3

SX =

N Ww

(V) log10(.01) = x = (10)*=.01

1 1 1
=(10y'=— = (10)'=— X —

1
(10)2

= (10)* =

= (10)*= (10)*

SX=-2



: 1 1
(vi) log, S =X= (7)) = -

= (7=

x=-1

(vii) let logs 256 = x

5

E)xz 256

= (5 =256 = (

X
=(9 —2X2X2X2X2X2X2X?2

= (2y=2*

(viii) let , log; 0.25 =x

= (2)* =0.25

=) =10 =)=

=@y =)
X =-2

SRS



4. solve the following equations for x.
(1) logz x = 2

(i1) log, 25 = 2

(ii1) logio x = =2

(iv) log, x = %

(v)log, 11 = 2.5

(vi)log, 7 = —1

(vii) logg; x = %
2.

(viii) loggx = 2.5

(ix) logy x = —1.5

Solution

(1) logz; x = 2

Let us simplify the expression
3y =x

X=9

(i1) log, 25 =2

Let us simplify the expression
(x)* =25

=5%x5



—x2=752
Since the powers are same
So,

X=5

(i) logiox = —2
Let us simplify the expression ,
(10)? =x

1
X = —
102

|~

I
S o
o o
—

(iv) log, x = %

Let us simplify the expression,

1

42 = x

1
Xx=(2X2)2
_ 2%

=2



(v) log, 11 = 2.5

Let us simplify the expression,
x)! =11

X =11

(vi) log, 7 = —1
Let us simplify the expression

a1
(%) =
X-l — 4-1

since the powers are same,

x=4

(vii) logg; x = %

Let us simplify the expression
3
8l =x

3
x =812

- (3%



_ 345
= 36
=3X3XxXx3x3x3%x3

=729
X=1729

(viil) loggx = 2.5
—2
loggx = >
Let us simplify the expression ,
5
92 = x
5
x = (3%)2
_ 32%;
= 3x3x3x3x%3

=234
X =234

(ix) logyx = —1.5
3
log, x = —3

Let us simplify the expression



5. given logya = b, express 102" in terms of a .

Solution
Given :
logipa=>b
(10)° = a
Now ,

23 _ (10)%P
10 o
(10%)°
10x10x10

Substitute the value of (10)°=a , we get

a?

1000




6. given logox =a,log,y=b andlog,yz = c,
(i) write down 10% in terms of x.

(i1) write down 10°*! in terms of y.

(i) iflog;op = 2a + g — 3c express p in terms of X, y and z

Solution
Given :

logipx =a
o (10)*=x

logioy=0>b
e (10)°=y

logipz=c
o (10)°=z

(i) write down 107 in terms of x.
102a-3 — (10)2a
(10)3
_ (10)2(1
(10x10x10)
Substitute the value of (10)* = x , we get
1000

(ii) write down 10°*! in terms of y.

31 _ (10)3P
10 10)°

10




Substitute the value of (10)°=y we get

y3

10

(i1) iflog1op = 2a + g — 3c,expressp intermof x,y and z

We know that ,
(10)* =x

(10)° =y
(10)° =z

By substituting the values
logigp = 2a+§— 3¢
=2 logl() X + % logl()y —3 loglg Z

1
=logyo x* + logio ¥z — logyo 2°

1
=logo (xz + J’E) - logy 2°

7. iflogio x = a and log,o y = b, find the value of xy .

solution

given
logipx=a



(10)* =x

logioy =»b

(10)° =y

Then ,

xy = (10)* x (10)"
= (10)**®

3
8. given log o a = m and log;o b = n, express %

In terms of m and n

Solution
Given:
logipa=m
(10)"=a
logiob=n
(10)"=b
So,

a3 . (1Om)3
bz~ (10M)2

103™
o 10211

— 103m—2n

9. given logipa = 2a and logpy = —g
(1) write 10 in terms of x.
(i1) write 10%°"!in terms of y.
(i11) if log1o p = 3a — 2b express p in terms of x and y



solution
given :
logio a =2a
(10)*=a

1 S
0810 3b’ T3
(10) 2=y

(1) write 10* in terms of x.
1
10° = (10%9)2
1

= x2

~Vx

(i1) write 10%**! in terms of y .
102b+1 — 102b X 101

b
10*G) x 101
y4 % 101
10y*

<

(i11) iflogiop =3a—2b, express p in terms of X and .

logiop=3a-2b
Substitute the values ,

logiop = % (2a) — 4 (g)

3
= 510810 x —4logipy

3

] X2
= O —
810 >



10.iflog, y = x and log3 z = x, find 72" in terms of y and z

solution

Given

log,y =x

2X=y

log;z =x

3=z

So,

72X = (2x2x2x3x3)*

= (23 x 32 )X
— 3% % 32x

= (2% x (3%)?
= y? x 22

_ y322



11. iflog, x = a and logs y = a, write 100**! in terms of x
and y.

solution

given

log, x =a

23 =X

loggy =a

100221 = (2x2x5x5)z2a1
= (22 x 52)2a1

— D4a-2 x Ba-2
2 5

(24-a) (54-a)
2 X 52

. (za)4x(5a)4
T 4x25




Exercise 9.2

1. simplify the following
(i) loga® — loga®

(ii) loga® =+ loga?
g g

log4

(iii)

log?2

log8log9
log27

(iv)

log27

(v) log+/3

.. log9—-log3

(Vl) log27

Solution

(i) loga® — loga®
By using quotient law,

a3
loga® — loga® = log—
=log a

(ii) loga® + loga?
By using power law,

loga® + loga?=3loga+2loga
_ 3log a

2loga

N | Ww



log4

(1i1) log2
Let us simplify the expression ,
log4 log(2x2)

log?2 - log2

By using power law,
__ 2log2

B log?2

=2

log8 log9

( ) log27
Let us simplify the expression
log8log9 log23.log3?

log27  log33
By using power law,
_ (3log2). (2log3)
B 3log3

__log2.2
1

=2 log?2
=log 2*
=log 4

log27
(v) logV3
Let us simplify the expression,
log27 _ log(3%x3x3)

log\/3

1
log32

_log33
B 1
log32




= by using power law
__3log3

1

> log3
3X2
log3

1(logS)

(6)(1)
6

- l0g9—-log3
(Vl) g9 g9
log27
Let us simplify the expression
log9-log3 log(3x3)—log3

log27 log(3x3x3)

__log3?-log3
log33

__ log3
3log3

Wk

2. evaluate the following
(i) log(10= 3/10)

(ii) 2—%%log(10_3)

(iii) 2log 5+ log 8 —~ log 4



iv) 2 1og103 + 3 1og1072 — = log5~3 + =log 4
g 3 2
(v)2log2+1log5 - % log 36 — log%
(vi) 2 log 5 +log 3 +3 log 2 —> log 36 — 2 log 10
.. 16 25 81
(vii) log2 + 16 logEJr 12 logZJr 7 logg

(viii) 2 log 10° + log 10° —~ log 10"

Solution

(i) log(10= 3/10)

Let us simplify the expression,
1
log(10=+ 3/10) = log (10 = 103)

1
=log(10"73)



(i) 2 + %log(10'3)

Let us simplify the expression ,

2+ %log(10_3) —2 +% x(-3) log 10
= 2- glog 10

3
=2-2(1)

I
\®)
|
|

T
w

N |-
N

(iii) 2log 5+ log 8 —> log 4

Let us simplify the expression
2 log 5 + log 8—%10g4=10g52+10g 8—%10g22

=10g25+log8—%2log2

=log 25 +log 8§ —log 2

(25%8)
2

= log

=Log (25X 4)



=log 100
=log10?
=2log 10
=2(1)

(iv) 2 log10® + 3 1og1072 > log5~3 + S log 4

Let us simplify the expression,
210g10% + 3 log1072 -~ log5~3 +~log 4 = 2x3 log 10 +3

(-2)log 10 - X(-3) log 5 +~log 22

=61log 10 -6 log 10+10g5+%210g2

6 log 10 —6log 10 +log 5 + log 2
= 0+log5 +log?2

= log(5%2)

=log 10

=1



(v)2log2 +log 5 - log 36 — log -

let us simplify the expression ,
2log2 +1log5 -%log 36 —10g%= log 2>+ log 5 —% log 6% — log

1

30

=log 4+ log 5 —log 6 — log%

=log4 +log5 -log6—(log1—1log 30)
=log4 + log 5 — log 6 — logl + log 30
=log4 +log 5 +log 30 — (log6 + logl)
=log(4x 5% 30)—log (6 X 1)

4x5%30
6X1

= log

=log(4 x5 X% 5)
=log 100
=log 107
=2log 10
=2log 10

=2(1)
=2



(vi) 2log 5 +log 3+ 3 log 2 - log 36 - 2 log 10
Let us simplify the expression ,

210g5+10g3+310g2—%10g36—210g 10 =1log 5> +log 3 +
log 23—%10g 6> —log10?
=log 25 +log 3 + log 8 —log 6 —log 100

=log(25 X 3 X 8) —log(6 x 100)

25X3X%x8
6XxX100

1x3x8
0g
6X100

1Xx3X8
6X4

= log

.o 16 25 81
(vii) log 2 + 16 log =t 12 log 2t 7 log s

Let us simplify the expression,

log 2 + 1610g%+ 1210g§+710g%=10g2+ 16(log 16 — log
15) + 12(log 25 — log 24)+ 7(log81 — log 80)



=log 2 + 16(log 2* — log(3 X 5)) + 12(log 5> —log(3%X 2 X 2 X
2)) + 7 (log(3 x 3 x 3 x 3) -log(2* X 5))

= log 2 + 16(4 log2 —(log3 + log5)) + 12(2log5 — log(3x2%)) +
7(log 3* —(log 2* + log 5))

=log 2 + 16(4log 2- log 3 —log 5) + 12(2log 5 —(log 3 + 3 log 2))
+7 (4 log3—4log2—1logh)

=log2+64log2—-16log3—16log5+24log5—121log3 -
36log2+28log3—-28log2—"7log5

=(log2 +641log2—-36log2—28log2)+(-16log3—-121log3 +
28 log 3)+ (-16log5+24log5—71log5)

= (651log 2 — 64 log 2 ) +(-28 log 3 + 28 log 3) +(-23 log 5 + 24
log 5)

=log2+0+1log5
=log(2Xx 5)
=log 10

=1



(viii) 2 log 10° + log 10° - log 10*
Let us simplify the expression

1
2

2 log 10° +log 108 — % log 10* = logi05% + log 108 - log10*

1
— 10g1025 + log10® — log 102" 2

=10og 10%° + log10® — log10?

25%8

=logl0 2
=log102>%4
=log10190

log101°°

= 2 log 101°

=2(1)

=2

3. express each of the following as a single logarithm :
(i) 2 log 3 — = log 16 + log 12

(i) 2 log10®> —log 102 + 3 log10**1

(iii) > log 36 +2 log 8 — log 1.5



(iv)%log25—2log3+1
(V)%log9+2log3—10g6+10g2-2

Solution

(i) 2 log 3 — = log 16 + log 12
Let us simplify the expression into single logarithm ,
2 log 3 —%log 16 +1log 12 =2 log 3 —%10g42+log 12

= 2log3 —log4+log 12
= log 3° —log 4 + log 12

=Log 9 —log4 +log 12

9% 12
4

= log

=log (9% 3)

=log 27

(i) 2 log10°> —log 102 + 3 log10*+?1

Let us simplify the expression into single logarithm ,

2 1og105 —log 10% + 3 log10*+1 = 10g105 - log102 +log10*’ +
log10™

=log 10 25- log 10 2 + logio 64 + logio 10



=logi0(25% 64 X 10) — logio 2

= logio (16000) — log 10 2

_ 1Oglo(16(2)00)

= loglo 8000

(iii) 5 log 36 +2 log 8 — log 1.5
Let us simplify the expression into single logarithm,

1
% log 36 + 2 log 8 — log 1.5 = log362 + log 82 — log 1.5

1
=1og6°*z + log 64 — log 1.5
=log 6 + log 64 — log(g)

=log 6 +log 64 —(log 15 —1og 10)
=log (6% 64) —log 15 + log 10

=log(6 X 64 X 10)- log 15

6X64X10

= log T

= log (4% 64)

=log 256



(iv)%log25—210g3+1

Let us simplify the expression into single logarithm,
1
%log 25 -2 log 3 +1 =1log 25z — log3? + log 10

1
=1log5°*2 - log 9 + log 10

= log (5% 10)—-1log?9

log (5><910)

=10g5?0

(V)%log9+210g3 —log 6 +1log2 -2

Let us simplify the expression into single logarithm,

%log 9+2log3—log6+log2-2 = log9% +log32- log 6 + log 2
—1log 100

1
= 10g32x5 +1log 9 —log 6 +1log 2 —1log 100

=log 3 +1log 9 —log 6 +log 2 —log 100

o 3X9X2
g 6x100

9
=10gm



4. prove the following :
(i) log104 + logp2 =1l0g39
(ii) log19 25 + log10 4 = logs 25

Solution
(i) log04 <+ logyp 2 =log; 9

Let us consider LHS, log,,4 =+ logyg 2
logi104 + logyo 2 =1logig22% + logyp 2
=2logi02 + logqp 2

logio 2
= 2 —

log10 2

=2(1)
=2

Now let us consider RHS,
log; 9 = logs 32
=2log; 3

=2(1)

=2

~. LHS = RHS

Hence proved.

(i1) log1o 25 + logo 4 = logs 25

Let us consider LHS, log,, 25 + log,, 4
logqo 25 + logqo 4 =1log14(25 X 4)
=log;5 100

=log 102

=21logy0 10



=2(1)
=2

Now let us consider RHS,
10g5 25 = l0g5 52

= 210g5 5

=2(1)

=2

LHS = RHS

Hence proved .

5. if x =(100)* , y = (10000)" and z = (10)°, express log [10‘/;

x2z3
in terms of a,b, c.

Solution
Given :

x = (100)* = (102)* = 102
y = (10000)° = (104 = 10%

z=(10)°
it is given that, log [iﬂg

10yl 2 3
log[25:2] = (log 10 + log,y) - (log x° + log 2)

1
= (1 +logyz) — (logx? + logz3) [ we know that , log 10 =1 ]

=(1 +%logy)—(210gx+3 logz)
Now substitute the values of x,y, z we get

- (1 +§ 10910‘”’) — (2 log10%* + 3log10°)



:(1+% 4blog10) — (2 x 2alog10 + 3 x ¢ log10)

= (1 +%4b) — (2 X 2a+ 3c)[ since,log10 = 1]

=(1+2b)—(4a+ 3¢)
=1+2b—-4a—3c
6.if a=1og,( x , find the following in terms of a :

() x
(i) logy VaZ
(iii) log10 5x

Solution
Given :
a=logyyx

(1) x
102 =x
x =102

(i) logyo Vx2



_ 2a

5
(ii1) log,o 5x
x=(10)?

= logyo 5x

=log,0 5(10)“
=log10 5 + log,o 10
=log1o 5+ a(l)
=a+logyp 5

7.ifa= logg , b =1log % and ¢ =2 log \E . find the values of

(i) a+b+c
(il) 5a+b+c

Solution

Given:
2
a=log 3

b=10g§

c=210g\E

(i)a+b+c



Let us substitute the given values we get
a+b+ c=10g§ +log§+210g\/§

1

=(log2—1log3)+(log3—log5)+2 loggE
=log2—1log 3 +1log3 —log5+2 x% (log5 —log2)

=log2—-log3 +log3—log5+log5—log2
=0

(11) 5a+b+c

5a+b+c = 50

=1
. 3 5 V3
8. ifx = logg Yy = logz and z = 210g7 , find the value of

()x+y-z
(ii) 3+

Solution
Given

X=log§= log3 —log5
Y=log§ = log5 —log4

2
Z=210g§= log(?) = log%= log3 —log4



(I)x+y—2z

Let us substitute the given values we get
x+ty—z=log3—-log5+log5—log4—(log3—log4)
=log3—log5+log5—log4—log3+log4

=0

(if) 3%+
3x+y-z — 30
=1

9.if x=1log012, y = log, 2 Xlog,09 and z = log,, 0.4,
find the values of

(i) x-y—-z
(i) 77

Solution

Given

X =logyg12

Y =log, 2 X logqp9
Z=1log,0.4

)x—-y—2z

Let us substitute the given values we get

X-yV—Z7Z = loglo 12 — l0g4 2 X l0g10 9 — l0g10 0.4
1

=log,o(3 X 4) — log, 4z X log,03?% — logyo %

= logl() 3+ logl() 4 — %log4 4 X 2 loglo 3 — (l0g10 4 —
loglo 10)

=log103 + logip04 — % X1%X2logi03 — (logio4 —logip 10)



:10g103+ l0g104—% X1X2l09103_ l09104‘+1

=logi93 + logi904 — log1o3 — log1p4+1

=1

(i) 7%
TXYZ = 71
=17

10. iflogV +log 3 =log m+1log4+3logr, find vin terms of
other quantities .

Solution
Given
Logv+log3=logm+log4+3logr
Let us simplify the given expression to find V,
Log(vx 3)=log (m X 4 x13)
Log 3v = logdnr3
3V =4mr3
V= 4mr3
3

11. given 3(logS —log3)—(log5—2log 6) =2 —log n, find
n.

Solution

Given :
3(log5—1log3)—(log5—2logb)=2—-logn
Let us simplify the given expression to find n,
3log5—-3log3—log5+2log6=2—-1logn
2log5-3log3+2log6=2(1)—logn



Log 5% —log3’® +log 6 =2 log 10 — log n [ since, 1 =log 10 ]
Log 25 —log 27 +log36 —log 10> =-log n
Logn=-1log 25 +log 27 —log 36 +log 100
= (log 100 + log 27 ) — (log 25 + log 36)
= log (100 X 27 ) —log ( 25 X 36)

(100 x 27)

25x 36

= logn=1log3
n=3

12. given that logoy + 2 log9 x = 2, express y in terms of
X.

Solution

Given :

logioy + 2log g x = 2

Let us simplify the given expression,

logioy + logio x? = 2(1)
logio ¥y + logyo x? = 2log, 10
logio(y X x?) = log;, 107

yx? =100
100

xZ
13. express logo 2 + 1 in the form log4, x.

Solution

Given

logip2 +1

Let us simplify the given expression

logip2 +1 = logyp2 + logyp 10 [ since 1 =log;( 10]



= loglo(z X 10)
=log4, 20

2 2
14. if a> =logo x, b*=1og, y and a? — % =log Z .

express zin terms of x and y .

Solution

Given

32 = logl() X
b>=logo ¥y

a’?  b?

S T3 = logo z

Let us substitute the given values in the expression we get

log1o g —log1o % = logyo 2z
1 1

logyox2 — logioy3 = logqoz

logyo Vx — logy, i/; = logq 2

Vx
logso A logyoz

Vx
ik
, _\E



15. given that log m =x +y and log n =x —y, express the
value of log m’n in terms of x and y.

Solution
Given :
Logm=x+y
Logn=x-y
Log m’n

Let us simplify the given expression,
Log m’n = log m? + log n

=2 logm+logn

By substituting the given values, we get

=2(xty)Hx-y)
=2x+2y+x-y
=3x+y

16. given thatlog x =m + n and log y =m — n, express the

value of log(ly%) in terms of mand n .

Solution
Given
Logx=m+n
Logy=m-n
10x
log(?)
let us simplify the given expression,

10g(1;)—2x) = log 10x — log y*
=log 10 +logx—2logy
=1+logx—2logy
=1+(m+n)—2(m-n)



=]l+m+n-2m+2n
=]1—-m+3n

17. iflog> = log? o
. if logz = logg find the value of 3

Solution

Given :

Log g = log%

Let us simplify the given expression ,
By cross multiplying , we get

Jlogx=2logy
Log x* = log y?

2

So,x’=y

Now square on both sides we get
(x*)? = (¥*)?

x6 = y*
Y =1
x6

18. solve for x :
(i) logx+log5=2log3

(ii) logsx—logs2=1

log 125
log 25

) (Gog2) * (ys) = 2108 >

(iif) x =




Solution
(1) log x +log 5 =2 log 3

Let us solve for x,
Logx=2log3—log5

=log 3*—log 5
=log 9 —log 5
9
=1loz ()
9

x =2
5

(1) logs x —logz 2 =1

Let us solve for x,

Logzx=1+logs 2

=logs 3 +logz 2 [ since, 1 can be written as logs 3 = 1]
=logs (3% 2)

=logsz 6

x=06

log 125
log 25

(i11) x =
_ logs3

X _
log 52
3log5

2log 5

3 . log5
== [ since, =
2 log 5

3

o.ox=_
2

) (fogz) * () = 2logx

log 23 log3 \
(logz)x< %>_210gx

log 3




3log?2 log 3
( g )x =8 = 2logx
logz E]og3

3X1

= 2logx

N |

3x2=2logx

6 =2logx
Log x =§
Logx=3
x = (10)*
= 1000
x = 1000

19. given 2 log 10 x+ 1 =1og 10 250, find
(i) x
(ii) log 10 2x

Solution

Given :

2 logio x+1 =logio 250

(1) let us simplify the above expression ,

Log 10 x> + logio 10 =logio 250 [ since 1 can be written as logio
10]

Log 10 (X2 x 10 ) = 10g10 250

(x* x 10) =250

2250

10
x2 =25
X =125

=5



~x =05
(ii) 10g 10 2X

We know that , x =5

So log 10 2x = logio 2%5
= log 1010

=1

.o logx log y? log9
20 .if === 28Y _ 09

log 5 B log2 - log(%
Solution

Given :

logx _ logy? _ log9
logS_ log 2 - log(%)

Let us consider,
logx  log9
- 1
log 5 “’«?(5) )
log 9 xlog 5
Logx = g T g
log(3)

__log32 xlog5s

log1-log3

__ (2log3xlog5) _
= T log3 [ log 1 =0]

) find x and y



Now,
logy?  log9
ot oe()

log 9 x log2
Log v? = —=——__°~
7 )

_log32xlog2

logl-log3
_ 2log3xlog?2

~log3 [ logl = 0]

I
D RDN

e

I
N |-

21. prove the following
(i) 3log4 — 4log 3
(ii) 27log 2 _ 810g 3

Solution

(1) 3log4 — 4log 3

Let us take log on both sides,
If log 3% = Jog 4¢3

Log4 .log 3 =1og 3. Log 4
Log 2% .log 3 =log 3. Log 2*
2log 2 .log3 =1log3.2log?2
Which is true

Hence proved.

(11) 2710g 2 _ 8log 3



Let us take log on both sides,
If log27'"°# = log 8'°¢3
Log2.log27 =log3.log8
Log2 .log3°=1log3 .log?2?
Log?2.3log3=1log3.3log2
3log2.log3=31log2.log3
Which is true.

Hence proved.

22. solve the following equations:

(i) log(2x+3) =1log 7

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

(iii) log (10x+5) —log(x — 4) =2

(iv) logio 5 +1ogi0(5x +1) =log(x +5) + 1

(v) log(4y -3) =log(2y +1) —log 3

(vi) logio (x+2) + logio (x —2) =log103 + 3 log104

(vii) log (3x+2) + log(3x -2) =5 log 2

Solution
(1) log(2x+3)=1og 7
Let us simplify the expression ,
2x+3=7
2x=7-3
2x =4
4
X=3
=2

(i1) log(x+1) + log(x-1) = log 24
Let us simplify the expression,
Log [(x +1)(x-1)] = log 24
Log(x?-1) = log 24

(x*-1)=24



x*=24+1

=25

X =+25

=5

(111) log (10x+5) —log(x — 4) =2

Let us simplify the expression ,
10x + 5

Log Y 2 log 10
logm;(_+ > = log 107
10x+5 — 100

x—4

10x + 5 = 100(x -4)
10x + 5 = 100x — 400
5+ 400 = 100x — 10x
90x = 405

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

Let us simplify the expression

Logio[ 5%(5x+1)] =logio(x +5) + logio 10

Logio[ 5%(5x+1)] =logio[(x +5) x10 ][ 5x(5x+ D] =[(x +
5)x10]

25x+5=10x+ 50

25x —10x =50 -5

15x =45



(v) log(4y -3) = log(2y +1) — log 3
Let us simplify the expression ,
Log(4y -3) =log AL

3
2y +1
(4y -3) ==

By cross multiplying we get
3(4y -3) =2y +1
12y —9=2y+1
12y—-2y=9+1
10y=10

10
Y=—
10

=1

(vi) logio (x+2) + logio (x — 2) = logi03 + 3 logio4
Let us simplify the expression,

Logio [ (x +2)X (x — 2)] = logio3 + log10%’
Logio[(x +2) % (x -2)] = logio( 3% 4°)

[(x +2) X (x-2)] = (3% 4%)

(x2 — 4) = ( 3x4x4x4)

(x*-4)=192

x*=192 +4

=196

x =196

=14

(vii) log (3x+2) +log(3x -2) =5 log 2
Let us simplify the expression
Log(3x +2) + log( 3x -2) = log 2°
Log[(3x +2) x (3x -2)] =log 32
Log(9x* -4) = log 32

(9x* —4)=32

9x?=32+4



x2 =2
9
X2 =4
<= Va
=2

23. solve for x :
Logs(x+1) —1=3 + logs(x -1)

Solution :

Given :

Logs(x +1)—1=3+logs(x-1)
Let us simplify the expression,
Logs( x+1) —logs(x -1) =3 +1

Logs );J:ll =4 logsz 3 [ since logz 3 =1 ]
L0g3§ = log; 3*

X1 _ 44

x—1 3

By cross multiplying , we get

(x+1)=81(x -1)

X +1=81x -8l
8lx —x=1+8l1
80x = 82
=Q
80
_4
40

1
=1—=
40



24. solve for x :
Slogx + 3logx =3 logx+1 5 logx—1

Solution
Given
Slogx + 3logx =3 logx+1 5 logx —1
Let us simplify the expression,
Slogx + 3logx =3 log x 31 -5 log x 5-1
510gx+310gx:3310gx_l 510gx
. z -
1

Slogx +E 5 logx — 3.310gx _ 3logx

(1 + %) 5 logx — ( 3-1 ) 310gx
(g) 5 logx — 2(310gx)

s5logx x5

3log x o 6

5 log x
G)

5 log x
G)

6" -6

So , by comparing the powers
Logx=1

Log x =1log 10

x=10

wlmmlg



25. if log x;—y = % (log x + log y) , prove that x*> + y* = 6xy

Solution

Given

Log % = % (log x + log y)
Let us simplify
Log*=X = = (logx x y)

Log% = % log xy

1
= log (xy)2
x—=y 1

— = xy2
> y

By squaring on both sides we get

2 112

X=y _ -

[ = [or]
(x —437) = xy
By cross multiplying , we get
(x —y)* = 4xy
x* + y* — 2xy = 4xy
x* + y* = 4xy + 2xy
x* + y* = 6xy
hence proved

26. if x> + y? = 23xy , prove that log HTy = % (logx + log y)

Solution

Given

x* +y* = 23xy

so the above equation can be written as
x% + y* = 25xy — 2Xxy

x? + y? + 2xy = 25Xy



(x+y)? = 25xy
(x+y)? _
25
Now by taking log on both sides we get
(x+y)?

log = log xy

25
log %] = log xy

210gx+Ty =logx+logy

Logwsr—y = %logx +logy

Hence proved .

27.if p =1ogi0 20 and q = logio 25, find the value of x if 2
logio(x+1) = 2p-q

Solution

Given

P =logio 20

Q = 10g10 25

Then ,

2logio(x+1)=2p—q

Now substitute the values of p and q we get
2 logio (x+ 1) =2 logio 20 — logio 25
=2 10g1020 — 10g10 52

=2 10g1o 20-2 10g1() 5

2 Logio (x +1) = 2( 10g1020 — logio5)
Logio (x +1) = ( 1log1020 — logi05)

()
= logio(x +1) = logio4

(x+1)=4
x=4-1
=3



28. show that :

( ) 1 1 .
log 42 log3 42  log742 o
( ) 1 1 .
logg 36 logg 36 logig36 -
Solution
1 1
(1) + =1

logz 42 log3 42 logy 42

Let us consider LHS:
1 1 1

log,42  logz42  log; 42

. lo
By using the formula, log, m = loim
n
1 1 11 N 1 n 1
log, 42 = logz42 = log,42 (L0842 log42 log42
082 083 087 (logz) (log3) (log7)
log, logs log,
= +
log42 log42 log42
__ log,+logs +log,
log42
__log 2x3x7
log42
__log42
log42
=1
= RHS
1 1
(i1) + =2
logg 36 logg 36 logyg36
Let us consider LHS:
1 1 1
logg36 logg36  logqg 36
. logm
By using the formula, log, m = ogn

1 1 1 1 1 1
log3e log3e log3e
logg logg logis

logg36 logg36  logqg 36



_ logs loge | logisg
log36 log36 log36

__loggtloggtlogqg

log36
_ log8x9x18

log36
_ log362

log36
__ 2log36

log36
=2
= RHS

29. prove the following identities :
. 1 1 1 .
(l) log, abc + logp abc + log.abc =1

(ii) log, a.log. b .log, c = log, a

Solution
() ——+—— 4 ——— =1

logg abc  logp abc log. abc

Let us consider LHS:
1 1 1

logg, abc  logp abc log. abc

. lo
By using the formula , log, m = loz UL
n
1 1 1 1 1
log, abc ~ logy abc log.abc  10g8abc log abc logabc
loga logp logc

loga logb log c

B log abc log abc log abc

__loga+logb+logc

logabc



_ (logaxbxc)

logabc
__logabc

- logabc
=1
RHS

(i1) log, a.log. b .log; c = log,; a
Let us consider LHS

log, a.log.b.log, c = 1222 X llZ‘Zl: ;zg;

__loga

B logd

=logq a

= RHS

30. given that log. x = i , logp x = Ilf , loge x = }—1, , find logape X.

Solution
It is given that :

] 1 -1 _1
0gax =7, logex =72, logex =~
S0,

_lzlogx_l_ .
logax—a loga—a—loga—alogx
_lzlogx_i .
logbx—ﬂ losb — B logb = flog x
_lzlogx_l .
logcx—y logc — 7 logh =ylogx

now ,
_ logx
IOgabc X logabc

- log a+logb+logc



log x

3 logx +blogx+ylogx

_ log x
logx(a+B+y)

__ 1
(a+B+vy)

31. solve for x :

(i) logs x +10go X + logs1 X = %
23

(if) logz x +logs x +logs; x = =

Solution
(1) logz x + logo x + logs1 x = %

Let us simplify the expression ,
1 1 1 7

+ =
log,3 log,9 log,81 4

F=to
logx 31 logy 3% = logy3*

7
4

1
log, 3

1 1 7
+Elong+210gxg:Z

1 7
logy 3 [1 +%+%

1 7

log, 3[4+z+1] = Z

7 7
10g3 X Z = Z
log; x =1
logs; x =log; 3 [ since 1 = log, a]
On comparing we get



x=3

(i1) logz x + logs x + logs; x = g

Let us simplify the expression ,
1 1 123

+ + -
log,y2 log,8 log,32 15
1 1 1 23

log, 2! = log,23 = log,25 15
1

log, 2
1

log, 2

+§logx2+%logx2=2—

3
15
1 1] _ 23

1+5+5l =%
15+5+3 _ 23
315 15
Logz X E = E
Logyx = 2 x =

&2 15 23
Logx x=1
Logr x =Log, 2 [ since, 1 = log, a]
On comparing , we get
X=2

Log> x



