Chapter 8. Logarithms

Exercise 8(A)
Solution 1:
(i)
5% - 125
=logs125=3 [& =c =log,c = b]

[if)
1
B =
9
1
=log.—=-2 [& =c =log.c=h
QSQ I: ga :I

(i)
107 = 0,001
=10g,,0.001=-3 [&* =c =log,c=b]

Y
l'II‘IIIJI

b

= logg2/ = % [By definition of logarithm, a~=c=logsc=Db]

Solution 2:
iléga 0.125 = -1
=81-0.125 [logc=b=a" =c]
(i)
log,, 0.01 = -2
=107 =001 [logc=b=a =c]
(iii)
log, A = x
=a =A [Iogac=b:>ab=r:]
logut = O
=10°=1 J[log,c=b=a"=c]|
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Solution 3:

log,x = -2
=10%=x [log,c=b=a"=c]|
= x = 107°

1
S p—

107

1

100
= x =001
Solution 4:

(i)
Let log,,100 = x
L 10% = 100
= 10" = 10x 10
= 10° = 107
= x =2 [ifa™=2a"then m=n]
v log100 = 2
(i)
Let log,,0.1=x
L10f =001

1
=10 = 10
= 10" = 10t
=x=-1 [Ifd" =3a" then m=n]
»log,0.1=-1
il_ljét log,,0.001 = x
L 10% = 0,001

1

1000
1

10°

= i = e

=x=-3 [ifa"=a"then m=n]
5 10g,,0.001 = -3

Iilét log,32 = x

LA =32

= (%) = 2x2x2x2x2

= 2% =2

=2x="5 [Ifa" = &% then m=n]

=10 =

=10 =

= x=2
2

5
LlogE2=2
Oy 5
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(v)

Let l0g,0.125 = x

2% =0125
125
P -
1000
1
= 2% = =
g
=2 =g
=2 = [2x2x2)"
=2 = (2}
= 2% =27
=x =-3 [if a"=a"then m=n]
2 log,0.125 = -3
(vi)

' 1
Let log, — = x
%78

4 L
1&
NPT
4w 4
= & = [4x4)”
= & - (47
= 4 = 47
= x =-2 [if 8" = a";then m=n]
1
log,—=-2
Dg"l- 16
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(wii)

Let [0gy27 = x

L9 =27
=[3x3) =3x3x3

= () - ()

_ 1
3x3x3x3
SR
Y - )"

CE [3“‘]

3x =-4 [ifa™ = a"; then m=n]
-4
3

o .
TR

=[3x3x3)" =

U

L

X
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Solution 5:

(i)

Consider the equation

log,, x = &

=10 = x

Thus the statement, 10" = 5 is false
(ii)

Cjn:-nsider the egquation

x?'==z

=log, z=y

Thus the statement, log, x = v is false
(i)

Consider the equation

log,8 =73

= 23281

Mow consider the equation

Both the equations (1) and (2) are correct

Thus the given statements, l0g.8 =3 and log, 2 = % are true
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Solution 6:
(i)
Consider the equation
log,x = 0
=3 x
=1=uxorx=1
(ii)
Consider the equation
log, 2=-1

.....

Consider the equation
logy 243 = x
= 9% = 243
= [32]H =3
=3 =-F
= Z2x=5
= x=2
2

1
;“: :2_
o5
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(iv)

Consider the equation
logg fx -7)=1

=5 =x-7
=o=x-7

=X =5+7

= x=12

[w]

-Cjor'lsider the equation
log,32 =x -4
= 4% - 30

= (2" -2
=219 _ 28
= Zx-8=5
= Zx =548
=iy = 13

13

Z

:,‘=)c’=E:':-l
2

=X =

%InJ:-r'lsider the equation
log, {2x* - 1} = 2

=75 =2x%-1
=7x7=2x%-1

= 2x%-1-49=10

= 2x¥f-50=0
= 2x2 = B0
50
= x¥ = =
Y3
—= x% =25
= X = +aJ25

= x =5 [neglecting the negative value]
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Solution 7:
(i}

Let log,,0.01=x

— 10" = 0.01
e
100
1
— 10" =
10 % 10
T
102
— 10 = 1072
=K =

Thus, log,,0.01= -2

(ii)

1

Let [og, == x
928

:;»2“=l

2
= 2" = L

2u w2

H 1

=3 2 =§
= N
=X =-3

Let logol=x
=5 =1

= 5% - 5"
== x =10

Thus, logsl =0
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(iv)

Let logs 125 = x
= 5% =125

=5 =5x5x5

= 5= 5°

=X =3

Thus, loggl25=3

(v)

Let log,, 8= x

=16 =8
=[{2x2x2x2)" =2x2x2
= (2% - 2°

— 24}-{ _ 23

= 4y = 3

Sx=2
A

3
Thus, | 8==
us, log,, 2

(vi)
Let log,s16 = x
= 0.5 =16

:{%J =lE S

=x =-4
Thus, logys16=-4
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Solution 8:

log,m=n
=28 = 1]
n
a m
:’;:_ e LR
a a
=gt=00
a
Solution 9:

log.x = mandlogsy =n
= 2" =xandS =y
(i) Consider 2™ =x

2" x
TFE P
= o3 = X
2

(i) Consider 5" = v
:»[5“}3 = 3

= = gy

= 5" x5 =¥ x5°
= 52 = 05,3

Solution 10:

Given that

logsz =aandlogi =a

=2 =xand3 =y Qlogy" =n
=d'=m

Mo prime factorization of 72is
F2=2x2x 2% 33
Hence,

{?E}E' ={2 xExExBxE)a
=[2% x3?)”
=235K323
43 - =
ST RIE N ]

2, .2
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Solution 11:

log{x- 1) +logf{x + 1) =log,1

= log{x-1) +log{x+1) =0

= log[{x-1)(x+1)]=0

={x-1{x+1)=1..(Sincelogl =0]

= x-1=1

=2 =2

= x =2

~2 cannotbe possible, since log of anegative number is not defined,

S0, K= Ji

Solution 12:
log (x2—21)=2
= x?-21=10°
=x2—21=100
=x2=121
=x=+11

Exercise 8(B)
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Solution 1:
(i}
log36 = log{2x 2x 3x 3)
- log{2% x F°)
= log{2®) + log(3*) [log, rmn = log, m+log, n]
=2log2+ 2log3  [log, n* = nlog, m]
(i)
logldd=log(2x2x2x 2x 3x 3)
= log (2% x 37
=log{2*)+log{3%} [log, mn =log, m+ log, n]
=Hog2+ 2log3  [log, 7 = nlog, m]

(i)
45
log 4.5 = log—
) 2] 10
Sx3x3

S5xZ2
=2

=log=—
¥

= log

=log3 -logz  [log, % = log, m-log, ]
=2log3-1log2 [log, m? = nlog, m]

e
log— -log— =log—=+  [log,m-log,n =log, —]
n

119
26 119
_logs2 122

B 517 91
2x13 Tx17

17 TR 13

= log=
= QB

=log2-log3 [log, L log, m-log, n]
n

Get More Learning Materials Here : & m

@E www.studentbro.in



16 e 243
2
=|Dg%—l@g(§} +Iog% [nlog, m=log, ]
—|DQE—|DQEXE+|DQE
1& 9 9 243
—|c::c_;|E—In::ug§+logE
16 21 243
75
= |log % log, m-log, n=log, %]
21
| foog8l 32
=log—=x —— +log—
25 243
Sx 25 Bl 3
=lo x — +log——
16 25 243
=|Dng81+|Dg 32
16 243
=|og%+log£
16 243
= Iog%xg [log. rm+log n=log. mn]
16 243 * ¥ ¥
- lage
16
= |log2
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Solution 2:

-
il

Consider the given equation
2logx - logy =1

= logx®-logy =1
XE

= log— =log 10
¥

2

=% _40
¥
= x% = 10y

(i)

Consider the given eguation
2logx + 3logy =loga

= logx®+logy?=loga

= logx®d=loga

= x4% = a3

i)

Consider the given equation

slogx - Blogy = 2log3
= logx® —logy? = log 3

&

:}\I-::-gib-=|cg9
¥

XE

=3 =9
F

= x¥ = Qyd
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Solution 3:
[i} Consider the given expression
logS+logg - 2log2=log5+log8 x 8-log2® [nlog, m = log, m"]

- log5x 8 - log2? [log, m+log, n =log, mn]
=|og4d0 - log4
40 gy
=log— [log, m-log, n=1og, —]
4 n
=loglo
=1

[i) Consider the given expression
log, 8 +log,25+2l0g,,3 - log,, 18
=log, 8+log,,25+H og,,3° - log,, 18
[nlog, mr = log, rm]
= log,,8+l0g,,25+0g,,9 - log,, 18

=log,,8x25x9-log,, 18
[log, # +log, m+ log, i = log, £rn]
=log,,1800 - log,, 18

= Ic::gm@ [log, m-log, n=log E]
18 ] ] ] n

= log,, 100

=2 [ log,, 100 = 2]

1 1
logd+Zlogl25 - Zlog32
og4+=log =log
1 1
=logd+log(125)E -log(32 )5 [nlog, m = log, n]

= |og4+|og[53]% ~log{2° ]_é
=log4+logs - log2

=logdx5-log2 [log, mr+ log, n = log, mn]
20 m

= log == [log, m—-log n =log, =]
2 n

=log 10

=1
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Solution 4:
We need to prove that

15 25 4
Elogﬁ —Iogﬁ+ Iogg =log2
15 25 4

LHS = EIOQE - In::u:;E + Ic:;g5

(15 25 4
=logl = | -log—=— +log= nlog, m=log, nf
QJBJ 9=+ 1997 [nlog, g, "]
—|O-ExE -lo EHDE
-lTe) " 18)| P1e T s
=|OQKE]X{E]3<&—|DQE [log, i+ log, no=log, mn]
18 12) 9 162 ? : )
(15 157 4
— | — | —
18)7118)" 9 m
= log [log, m—-log, n =log, =]
e "
162
| 15 157 4 182
=100 — (2] —|¥ =¥ —
12 i2) 9 25
=|OQE
36
=log2
= RHEZ
Solution 5:

Consider the given equation

x —logde+ Slog2 = %|Dg125—|0g3

=X = %Iog 125-log3+logde - 3log2

=X = |og{125]é ~log3+ log4s - log2? [nlog, m=log, m]
= 5 = Iog{SxSxS]% -log3+ log4s - logs

=X = I-::--QESS]é ~log3+log48 - logs
=x =log5-log3+logds-logs
= x =log5+logd8-log3-logs
= x = {logS+log48) - [log3 + logs)

= x = [log5x48) - {log3x 8) [log, m+log, n = log, mn]
= X = |Dg5x = [log, m-log, n= |DQEE]
Sx 8 n
= ¥ = |OQM
3x 8
= x =logl0
=x=1
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Solution 6:
log,,2+ 1=log,2+log,, 10  [.log, 10=1]
=log,,2x 10 [log, mr+log, n = log, mn]
=log,, 20

Solution 7:

i
W

logya(x - 10) =1
= logy[x - 10) = lag,, 10
= x - 10= 10

=x =104+ 10
= x =20

(if)

log(x*-21)= 2

= log{x® - 21} = log100
= x2-21= 100

= x*-21-100=0

= x°-121=0
= x¥2=121

= x = +4f121

=x =111

.....

log {x - 2)+ log(x + 2) = logs

=log{x - 2){x + 2) = log5 [log, m +log, n = log, mn]
= log{x* - 4) = log5

= x%-4=5

= x =9

= x = .9

= x = /37

=X =13
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ey
'I‘-.'l
LIy

log {x + 5)+ logfx - 5) = 4log2+ 2log3

=log{x + S)[x -5) = 4log2+ 2log3  [log, m+log, n =log, mn]
log{x® - 25) = log2* +log3* [nlog, m=log, m]

= log{x* - 25) = log16 + log9

= log{x* - 25) =log16x 9 [log, m+log, n =log, mn]

= log{x* - 25) =log144

= x“-25=144
= x% = 1444 25

= x< =169
=X = +-J169
= x = +-J173F
= x =113
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Solution 8:

i

|bg81=x
log 27
><=|og81
log 27
log3x3x3x3
=¥ =
X Tog3x3x%3
B,
log 3
Hogs
= %= 3@33 [nlog, m = log, m"]
Sx-2
i
1
== l=
XT3
(i)
|Dg128=x
log32
x=|og128
logs2
:;}X:ngExExExExExExE
log2 x2x2x2x 2
7
:}x=log25
log2
7logz2
X = nlog, m = log, m"
5|ogz[ s gg ]
sx=L
5
=x=14
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loga4

=|
log 8 e
loged
== ==
e logs
— logx - log2x 2 2% 2xFx2
O T Tog2xzxz
i
= logx = |og23
log 2
Glog2 -
= logx = nlog, m =log, m
g Slog2 [nlog, g, m']
&
=l = =
0gx = =
=logx = 2
= loggx=2
= 10F = x
= x=10x10
= x =100
(iv)
log225 |
= logx
logls
— [ = log=25
logls
:ﬂogx=|og15x15
logls
= logx log15*
= logls
2logls
= logx = oa 15 [Mlog, m =log, m™]
= logx = 2
= loggx=2
=10 = x
= x=10x10
= ¥ =100
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Solution 9:
Given that
logx = m+n,
logy =m-n;

Consider the expression log 1}?_5 ;

log 10: =logl0x - logy?
¥

=log10x - 2logy [nlog, m=log, m]
=logl0+ logx - 2logy [log, m +log, n = log, min]
=1+logx -2logy

=1l+m+n-2[{m-n)

=1l+m+n-2m+2n

100
2

= og =1-m+3n
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Solution 10:
(i)
We have,
logl=0and logl000 =3
LloglxloglOdD =0x3=0
Thus the statement, loglxlogl000= 0is true

(i)
We know that
rn
|OQ[F] =logm - logh

logx

2 =logx - logy
logy

log x

Thus the statement, —=—
log

=logx —logy is false

(i)
Given that
log25
Togs
log5x 5
logs

=logx

= logx

log5°
logS
2logs
log s
= 2= logy %

= =logx

=,

= logx [log, m™ = nlog, m]

= 10% = %

= x =100

Thus the statement, x = 2 is false

(iv)

Ve know that

logx +logy = logxy

~logx + logy = logx xlogy

Thus the statement logx + logy = logx xlogy is false
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Solution 11:
Given that log,2 =4 and log,,3 = b
log12= log2x 2x 3
=log2x2+10g3 [log, mn =log, m+ log, n]
=log2® +1og3
=2log2+log3  [rlog,m =log, ]
= 2a+b [ 10g, 2= a and log,,3=b]

=2Iog(—] [nlog, m = log, m]

= 2{log3-log2) log, rm-log, n =IogaE]
n

= 2[b- a) [1og)n2 = a and log,,3=b]
=2b-2a

.....

= Elr:g{—J [mlog, m=log, n]

= 2{log3-log2) [log, m-log, n = log, ?]

=2{b-a) [+10g,52 = & and logy,3=b]
= 2b- 22
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[ i)

54
log5.4 = log—
0 %915

2¥x3x3x3
B T

=log{2x 3x3x 3)-log, 10 [Iogam—log,n=|og,%]

=log, 2+log, 3 -log,, 10 [og, mn =log, m+log, n]
=log, 2+ 3log,, 3 -log,, 10 [rlog, m =log, m"]
=log, 2+ 3log,,3-1 [log,, 10 = 1]
—a+3b-1 [10gp 2= 2and log,3 = b]

Y

log60=log,, 10x2x 3
=log,, 10 +log 2+ logy, 3 [log, mn = log, m+log, n]
=1+log,2+log,3 [log,, 10 = 1]
—1l+a+b [10g;p2 = @ and log, ;3= b]

[y el
i_ Vi

003t log (25,4
925~ %% g %7

= | ole @
10 32

=|og,, 100-log,, 32 [log, % =log, m-log, n)
= log,, 100-log,, 27

= 2-log,, 2" [+ 10g,, 100 = 2]
= 2-5log,, 2 log, i = nlog, m]
-2-5a [ 10g2 = ]
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Solution 12:
We know that log2 = 03010 and log3 = 0.4771

T

(i)
logl2=log2x2x3

=log2x2+1og3 [log, mn =log, m+log, 7]
=log2?+1og3
=2log2+1og3 [mlog, m = log, i)
_2(0:3010)+ 0.4771 |-'992~ 0010 and
log3 = 0.477 1
=1.07/91
(i)
12
logl.2 = log—
0 9915
m
=loglz2 -log10 [log, — =log, m—-log, r]
n
=log2x2x3-1 [-loglO=1]
=log2x2+logs3-1 log, mn = log, m+log, r]
=log2? +log3-1
=2log2+log3-1 [nlog, m = log, ]

- 2{0.3010)+ 0.4771-1 | log2 = 0.3010
and log3 = 0.4771

=1.0/91-1
=0.,0/91
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(i)
log3.6 = In::ugE

10
i
=log36 - log 10 [log, — =log, - log, n]
n
=log2x2x3x3-1 [ logllo = 1]
=log2x2+log3x3-1 [log, mn = log, mr+ log, 7]
=log=2 +log3 -1
=2log2+ 2log3-1 [mlog, = log, ]

= E(D.BD 1[]} o4 2([].4??1) _q log2 =0.3010
and log3=0.4771

=1.5562-1
= [0,5562

ey
iI'lrl'I

log 15 = Iog(% X m]

15
= | — |+ 1log 10
og( 4= )+10g
3
=Iag[?J+1 [~log 10=1]

=log3-log2+1 ["log m—logn=|og[%}]

=0.4771-0.3010+1
=1.17/61
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i 7l
LA

log25 = I-::-g[z?f ¥ 4}

=|og[£f} llog, mn =log, m+log, n]

= log100-logf2 = 2} [|DQEE =log, m-1log, n]
n

=2-log (27 [logi00 = 2]
=2-2logz [log, 7 = nlog, m]
=2-2({0.3010) [++log2 = 0.3010]
=1.398

1
(wi)

%|Dg8= %Iogzxzxz
2
= Zlog2?
3 00

= 3x%|0g2 [log, m* = nlog, m]

=2log2
- 2x0.3010 [wlog2= 0.3010]
= 0602

Solution 13:

!

(i)
Consider the given equation:

2log,, x + 1 =10g,,250

=log, ¥ + 1= log, 250 log, m™ = nlog, ]
=log, ¥* +log,, 10=1log, 250 [.-log,, 10=1]

= log,, (¥* x 10} = log,, 250 [log, m+log, n =log, mn]
= x*x10=2E0

= %% =25

= x =25

=X =25

I',Irll= 5 (proved abovein (i))
log,g2x = log,2{5)

= log,,10

=1 [10g,010 = 1]
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Solution 14:
Slogx + %Iogy =2

=logx® +log.fy = 2
= logx®.fy =2
= 3y = 107

10°
=W =E

Squaringboth sides, we get
i 10000

KE'

= v = 10000%®

Solution 15:
x = (100, y = {10000)° and z= (10)°
= logx = alogl00, logy = blogl10000 and logz = cloglO

D‘ﬁ = Iogl[l.ﬁ - Iog(xzf}

log .
S

- Iog(lﬂyi”z) ~logx® - logZ®
= logl0+logyt? —logx® - log 2
=loglO+ élr:gy— Zlogx - 3logz

1+ élog{lDDDD]b - 2log{100Y" - 3log{10)".......(Sincelogl0 = 1)
b 4 z

=1+ Zlogf1my’ —alogf10Y - 3clogln
+2r::lg[j alog(10}” - 3clog

= 1+gx4|og1D—2x2.ang1Cl—3clog1D
-1+2b-4a-3
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Solution 16:
{logS -log3)-flogS-2logé) =2 -log x

= 3logS-3log3-log5+2log(2x3)=2-logx

= 3logs-3log3-logs+ 2leg2+ 2log3 =2 -log x
= Zogs-log3+2log2=2-logx

= Zogs-logz+ 2log2+logx =2

= logs® -log3+ log2®+logx =2

(25:{4:«':{]
= log| ————=—

. (1 ogox] _-

leszlmg
3
:>5:1
3
= ¥ =3

Exercise 8(C)
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Solution 1:
Given that log,,8 =090
=09, 2x2x2 =090
= log,, 2° = 0.90
= 3log,,2 = 0.90

0,90

—log, 2= 22V
Dglﬂ =

= l0g,, 2= 0.30....(1)
(i)
log4 = log,, (2 = 2)
= = logy, {27)
=5 = 2log, 2
= = 2(0.30) [from (1)]
= =.60

(ii])

log+32 = Iogln[BE)E

= =§Iogm(32]

= %long[ExExEXEKE}
1

= EIlc:ugl,j,[;ﬁ}
1

= ExSngm

N ; 5(0.30) [from (1)]

= =5x 0. 15

= =075
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(i)
125
1000

log0.125 = log,,

= -3x{0.30) [from (1]
=-0.9

Solution 2:
log 27 = 1,431
=log3x3x3=1.431
=log3¥ =1.431
= 3log3=1.431

::Iog3=—1';31

=log3=0.477....(1)

(i)
log9 =log(3x3)
= log 3
= 2log3
= 2x0.477 [from (1]
=0,954

(i)

log 300 = log{3x 100)
=log3+log 100
=log3+2 [log, 100=2]
=0.477+2 [from (1)]
=2.477
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Solution 3:
log,,a =05
=1 =2
= [1[]“}3 = {2 [cubing both sides]
i g . _
=-"_="_ J[dividing both sides by 10*
7 17 J v 107
e
=10 = ——
100
Solution 4:
logsx =¥ [given]
=5 = x
=[5)° = x?
=% 58V = i@
= 5 53 - xFx 57
= 5A*E _ {25y ?
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Solution 5:
Given that logym = x and logyn = v
=3 =mand 3 =n

(i)
LA
Consider the given expression:

52:\'.-3 - 32!' ] 3—3

.’TF
3 oy
Therefore, 3% = =

(i)
Consider the given expression:
31'2','+3-{ — 31 ) 3—2_]-" ] 33.1‘

1
-3 3
= .
= (3
o7 ()
3 3
=——_.fm
=
3".".‘3
- =
ot Cieak
Therefore, 3172+ - —
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.....

Consider the given expression:
2 logzA=5x — 3y
=2 |log;A=5 logsm—3logzn

= |Dg3,¢k2 = Iog3m5 - Iclggn3

5
#I@Q;AE = |Ogg[m—3]
n
5
{3

3
A= [W_J
I’I3

Solution 6:

(i)

Ic:ng[:a'}3 ~loga = 3loga-loga
=2loga

(i)

Iog[af +loga =3loga+loga
_ 3loga

loga

=3

Solution 7:
logf{a+b)=loga +logh
= log[a + b) =logab
=a+b=ab
= a-ab=-b
= -ab+a=-b
=-alb-1)=-b
=afb-1)=b

b

= o
4= ETq
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Solution 8:
LHS = {Iogaf —l ogbf
= LHS = {loga +logb)(loga-logb)

= [LHS = Iog{ab}log[gJ

b
=LHS =FRHS
Hence proved.

= [.HS =log (EJ xlog{ab)

Given that
alogh + bloga-1=0
=alogb+bloga=1
=logb® +logsf =1

= logh® +logs® =logl0
= log{b® - 2"} = log 10

= h". g =10

Solution 9:

(i}

Given that

logf{a+1) =log{ds-3)-log3
=logfa+1) =log (#J

= a+1= e
B

=3Za+3=4a-3
= d3-38=3+3
= a=5

(if]

Ejlogy —logx -3=0

= 2logy —logx =3

= logy? —logx = 3

= logy? - logx = log 1000
y-l

::flu:::g?=log 1000

2

=¥ _ 1000
X

2
y=_ ¥
1000
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.....

(iii)
09,4125 = 3{1 -log,, 2)
LHS = log,, 125

=log,5x5x5
= log,, 5°
- 3l0g,05.....(1)

RH.S = 3(1-log,,2)
= 3{log,, 10-10gy, 2)

10
= 3logy, (EJ

= 3log, 5. (2]

From (1) and (2], we have
L.H.5. =R.HES.

Hence proved.,

Solution 10:
Given logx =2m-n, logy =n-2m and logz = 2m - 2n
log if = logx?y*® - logz*
= logx” +logy? - logz?
= 2logx + 2logy - 4logz
=22m -+ 3n-2m) - 432m - 2n)
= 4N - 2N+ 3N -6m - 12m - 8n
=-14m- "N
Solution 11:

|
log. 75 - logsS = 2 =log: ———
P ™ 10, S 158

5
=log 5% -log, 5= 2-log 57®

3
=log, 5% - log, 5= 2-log, [EJ

= dog,5-log, 5= 2+3Fog,5
= dog 5-log, 5-Fog 5= 2
= -dog 5=2

=log,5=-1

= x1=5
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Exercise 8(D)

Solution 1:

glcga+%logb—1= 0

3 2
= loga® + logh® = 1

3 oz
:}Ic::g[az xb3] =1

3 2
:»Iog[asz3]=log10

& B
= a2 xb3 =10

g0 e
i[asza] _ 108

= 5% bt = 10°
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Solution 2:
Given that

x=1+logz-logsy = 2logs and z=loga-1ogs

Consider
x=1+log2-logs
=log10+logz -1og5s
=log(10x 2)-logS
= log20-logs

_ log=
DQS

=log4d.. (1)
Ve have
v=210g3

= log3®
=1og9...(2)
Also we have
z=loga-logs

=|-:-g§....n:3)

Given that x+v=2z

. Substitute the values of x,v and z

from (1),(2) and (3], we have
:»Iog4+|og§l=2logg

2
=logd+log %Im[%}

2

a
=logd+logS=log—
og4d+loge=log &

52
= log{4x 9) = Ix:ugE

52
=|og36 = log—
d 925

2

d
= — =35
25

= 5% = 36x25
= &7 = 900
= 5= 30
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Solution 3:

Given that

x=logl.6, v=logl.25z=log3 - 2log2
Consider

z=log3-2log2

- log3 -1log2®

=log3-log4d

=log0.75....(1)

X+ y -z =log0.6+logl.25-og0.75
0.6x1.25

075
0.75
0.75
=logl
=0....0(2)
(i)
Cip-E 50[)( +y-—z=10 from (2:']
=1

= log
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Solution 4:

Given that

a® =logx,b® =logy and 357 - 2b% = 6logz
Consider the equation,

Saf - 2b% =6logz

= 3logx - 2logy = 6logz

=logx?-logy? =logz®
3

:‘;Iog[x—z]= logz*®
¥

X
=y ="
ZS

Solution 5:

Iog(a;ﬂ = é{loga +laogh)

il@g[aéb] - %[Ioga.b}

= Ir::lg{‘EI ;b] = In:::g[ab]%

:;(aj] - (ab)?

Squaring both sides we have,

2
[a;b] - ab

={a-b) = dab
=g + b*-2ab = 4dab
= a°+ b% = dab + 2ab
= 2" + b* = 6ab
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Solution 6:

Given that

%+ b?% = 23ab

= a" + b®+ 2ab = 23ab + 2ab
= a’+ b®+ 2ab =25ab

= (a+b)* = 25ab

z
N Gl s
25

z
:}[a;b] = ab
a+b Y

5

;%Iog[ =logab

= Elog[a;b] =logab

= Iog{a;b] = %[Ioga+ logh)
Solution 7:

Given that

m=log20 and n=log25

We also have

dog(x- 4 =2m-n

= 2log{x - 4] = 2log20-log25
= log{x - 4]2 = log20® - log25
= log(x - 4]2 = log 400 - log25

= log(x - 4]2 = In::u_;]ﬂ

25
z 400
=[x - 4 - =c
= [x- 4" =16
=x-4=4
=x=4+4
= x =2
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Solution 8:

log xy = Iog[gJ +2logz =2

logxy =2

= logxy = 2loglo

= logxy =log 107

= logxy = log 100

Loxy =100, .01

Mow consider the eguation

log [£J+ 2logz =2
¥

r’x‘\

WK
FN
x

WS
A
X

k;.f
— [EJ x4 =100
¥

= |og +log2® = 2logl0

=log| = |+log4 =log 107

=log +log4 =1og 100

= dx = 100y

= X =25V

= XY =200 Ky

= xy = 25y

= 100 = 252 ... [fromi 1}]
> 100

=y = Se

= yi=4

=y =2 [v=0]

From (1],

=100

= ¥ x2=100

100

2

= x=50

Thus the values of x and v are x=50 and y=2

= X
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Solution 9:

rey

log, 625=4
= 625=x" [Eemoving Logarithimn |

1
= 5=— [Powers are same, bases are equal ]
i

1
= H=—
5

(i)

log, (5x—6)="24

=5x—6=x [Removing Logarithm]
= —5x+6=0
=x'-3x-2x+6=0
=x{x—3)—20x—3) =0

= (x—2)x-3=10

LE=2E

Solution 10:
Given that
p=log20andg=Ilog25
we alsohave
dlogfx+1)=2p-q
= 2logfx + 1) = 2log20-1cg 25

z2

= logf{x +1)" =1og20° -1og25
::flr::ug[x+1}2=log4{]f:] log25
= log{x + 1}2 4[:":]

= log{x + }2 c::uglf.’i

= log{x + 1Y =log4?
=x+1=4

=x=4-1

= x =23
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Solution 11:

log 25
log 0.2
= log.(x +y ) =log, .25

log, (x + ¥ )=

= logix +y¥)=log, 25
1o

= log,(x +y)=log_, 5°

= log.(x +y)=-2logg 5

= logix +y)=-2

= x +y = 2¢[Remaoving logarithm]

= X Y = (i)
log 25

log.(x —vi=

gglx = ¥) o303

= logy(x -y ) =log, , 25
= logy(x -y)=log, 25
ia

=log,(x -y)=log_, 5°

= logy(x —y)=-2logg 5

= logix —y)=-2

= x -y = 3 °[Removing logarithm]

= x - =% ...... (i)
Solving (i) & (i), we get
(13,5

72! 72
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Solution 12:
logx _ 3
logy 2
= Zlogx = 3logy
2logx

=logy = ——.....(J)

loglxy )= 5
=logx +logy =5

2log x

=logx + =5 [Substituting (i ]

:}3|ogx+2Iogx _
3

Slog x

= =5
3

=logxy =3
= x = 10°
Lox = 1000
Substituting x = 1000
2% 3

5

logy =

=logy =2
=y = 107
Sy =100
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Solution 13:
(i) log,x = 2a

= x = 10** [Removing logarithm from both sides]

= xV% = 107

= J0F = xH®

(i) logy v =g

=y = 10%2

= y* = 10%

= 10y* = 10% x 10
= 1P = 10y*

(i)

We know 107 = x}é
10% =

= 10% = p2

logf, =3a-2b

= p=10P2

=p= (107 = (10* ¥
Substituting 10% & 10%, we get

=p=(x2) - (y2)

::rp=;r5§+y4
¥
X
=>p=—
¥
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Solution 14:

logs(x + 1) -1 =14+ log(x- 1)

=logs(x + 1) -logg(x - 1) =2
[x+1)
1)

X+ 1

{X+1)_

(x-1)
=w+ 1=25x-1)
= x4+ 1= 25x-25
=25x-x=25+1
= 24x = 26

_26_13
24 12

= log. 2

25

= X

Solution 15:
1
log, 49 -log, 7 +1og, = 2

49
7x343

:blogx4—19= -2

= log,

= —log, 49=-2

=log, 49=2

= 49 = x* [Removing logarithm]
L=

Solution 16:

Given a® =logx, b® =logy
2 Ic]

M oy a_—b_ =logc
2 3

logx _logy
2 3
:BIDgx - Zlogy
&
=3logx - 2logy = &logc

= =logc

=logc

=logx® -logy? = &loge
3

=log [x_z] =logc®
Y
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Solution 17:

-y -Z

=log,,12 -log,2 xlog,,9-1og,,0.4
=log, L4 =3)-log,2xlog,,9-l0g,,0.4

=log, 4 +10g,,3-log,2 ® 2cg, ,3-10g,, [%J

log, 2

=log, 4 +10g,,3 - % % 200,,3 - logy 4 +10g,,10

10

_2logyp3 N

=log, 4 +log, 3 0g,4+1

]}
=1
()13 = =13 = 13

Solution 18:
IDQKIS\-'fg:E—IDng«ﬁ
:>|ng15u'§ +Iogx3«f§ =2z
:»Iogx{lmﬁ ><3J§) =2
=log, 225=2
=log 15 =2
= 2og 15=2

=log, 15=1
=x =15
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Solution 19:
(iMlog,axlogh xlog.c
_log,8 y log, b y log,,C

log, b log,pc log,s
=1
(ii)log,8+log 16

_ log,Ss
logg 16

_10g,,8 « log,, 9
09,53 log,16

_ 3logys2 y 2log, 3
09,3 4log, 2

=
2

log-2
|09.516 % logy,g10

(i)

l0g,,8
|0g, 5

- log, 16 y log, 10
log,25  log, 100
log, ,2°
_ log, 5
 log2* . 199,510
log 5% log,, 107

_l0gy2° ” |0g;5° 2 095107
log,,5  log,,2*  log, 10

_ 3logy,2 : 2log, ;5 y 2log,,10
log,,5 Hog,,2 log,,10

=3
Solution 20:
logm +log,m= IL':';*;”;
=kmd | 5yog,a = L |
o & b |Dga|2'_
=log_ab Qlogxa =log,a
log,b 1
=log_a+loghb
=1+logb
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