Exercise 8(A)

Solution 1:

i

5% = 125
=logs125=3 [ =c =log,c =b]|

b

= |0gg127 = % [By definition of logarithm, a~=c=logic=Db]

Solution 2:
(i)

log, 0,125 = -1

=8'-0.125 [logc=b=a" =c]

(i)

log,, 0.01 = -2

=102 =001 [logc=b=4 =c|

(iii}

log, A = x

=3 = A [Iogac=b:~ab=c]

Ii'.l_"

log,,l =0

=10%=1 [log,c=b=a"=c]



Solution 3:
log, % = -2
=107 =x [log,c=b=a"=c]|

=5 = 107

1
=N = —
107
1
X = Aoe—
100
= x =001
Solution 4:

(i}
Let log,,100 = x

< 10% = 100
= 10F = 10x 10
= 10F = 10°

=x =2 [ifa"=2a"then m=n]
»logyl00 =2
(i)

Letlog,,0.1=x

L10Y =01
:;»1[:r"=i

10
= 10" = 10t

=x=—1 [ifd" =a&" then m=n]
2 loge0il=-1

.....

Let log,,0.001 = x

2107 = 0,001
1
— T | T p——
1000
1
=10f = —
107
= 10F = 103

= x =-3 [if a"=3&";then m=n]
o log,0.001 = -3

IV}

Let log,32 = x

4 o

= (28)" = 2x2x2x2x2
= i

=2x =5 [Ifa" = a";then m=n]



Let log,0.125 = x
L 2% 0,125
x_ 125

" 1000

1
=2 = =
=2

=2 =g
= 2% = [2x2x2)"

-1

=2 = (2%
=2 =2
= x =-3 [if 8" = a";then m=n]
2 log,0.125= -3

{vi)

' 1
Let log, — = ¥
4 16

4L

16

oL
4% 4

=4 = [4x4)”

= & - (47"

= 4 = 4

= x =-2 [if 8" =3a" then m=n]
1

slog,—=-2
Og‘i- 16



{wii)

Let logy27 = x

L9 =27

=[3x3) =3x3x3

> (-

= 3¥=(37
= 2x=3 [ifa™=25"then m=n]
=  x=Z
2
G
L logg2? = =
ale 5

P s
{wiii)

1
Let loge,— =
Qﬁgl

a2 -
21
=>[3x3x3}x=;
S2x3x3x3
= 1
= ) -=
= -6
= 33’*=[3“‘]
= Sx =-4 [ifa™ =5 then m=n]
= x= 2
-3
1 -4

o — =
DQET 81 3



Solution 5:

(i)

Consider the equation

log,x = &

= 10" = x

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

Consider the equation

x' =z

=log, z=¥y

Thus the statement, log, x = ¥ is false

.....

Consider the equation

log,8=3

=27=8..01)

MNow consider the equation
1

loge 2 ==

0ds2 ==

1
=83=2

1
=[*F =2..(2
Both the equations (1) and (2) are correct

Thus the given statements, l0g,8 =3 and logg 2 =% are true



Solution 6:
(i)
Consider the equation
log,x =0
=3 %
=1=xorx=1
(i)
Consider the equation
log, 2=-1

.....

Consider the eqUaton
logy 243 = x
= 9% = 243
= [BZ]H -3
=3 = FF
= Z2x=5
= x=2
2

1
:} :2_
T3



(iv)

Consider the equation
logg [x -7} =1

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

=X =504+7

= x=12

I'I:?Z'onsider the equation
log,32=x-4

= 4" = 32

=[{23™ - 2

=2V _ 28

= Zx-8=h

= Zx =548

=i = 13

{wi)
Consider the equation

log, (2x* - 1) = 2
=7%=2x%-1
= FxF= D=1
=2x?-1-49=0

=2x2-50=0
= 2x% = 50
50
= x¥ = =
Gl
— x* =25
= X = +./25

= x =5 [neglecting the negative value]



Solution 7:

Let log,, 0.01=x

— 10" = 0,01
e
100
1
— 10" =
10 % 10
e
102
— {0 = 1072
= =2

Thus, log,,0.01=-2

' 1
Let log, == x
QEB

:;»2”:l
2
=2 = 1
2w 2w 2
5] 1
:‘2 =§
= ¥ = o
=X =-3

1
Thus, log, = =-3
%8

Let logo1=x
=5 =1

= 5% - 5*

= x =10

Thus, logs1=0



(iv)

Let log, 125 = x
= 5= 125
=5"=5x5x5

= 5= 5°

=X =3

Thus, loggl25= 73

.i_T:et |log, 8= x

= 16" =8
=[2x2x2x2)" =2x2x2
= (2% - 2°

= o™ =27

= 4y =3

—x=2

4
3

Th I ==
Us, 104, 4

(wi)
Let log,s16 = x
= 0.5" =16

:;»[EJ = B DT

= x =-4
Thus, logys16=-4



Solution 8:

log,m=n
=a' =m
n
a i
;":-_ i KR
a a
=gt =1
a
Solution 9:

log.x = mandlogsy =n
=2" =xand5 =v
(i) Consider 2™ =x

2N
e e
2
= ome = X
2

(i) Consider 5" =y
:‘;(5"}3=~,,f3
=2 G =

=5 5P 5 B am ' e 5P
= 52 = 25y?

Solution 10:

Given that

logz =aandlogi =a

=X =xand3=vy Qlogy" =n
=4 =m

Mow prime factorization of 72is
F2=2x2x2x3x3
Hence,

(727 =(2x2x2x3x3Y°
=[2% %3]
:233}{323
E 2 A=
o T N ]

= yBy2



Solution 11:
log{x- 1) +log{x + 1) =log,1
=log{x-1) +log{x+ 1) =0
=% Iog[(x - {x+ 1]:| =0
=[{x-{x+1)=1..(Sincelogl=0)
= -1=1
=t =2
= % = 52
2 cannotbe possible, since log of anegative number is not defined.

S0, X 2\5.

Solution 12:
log (x2—21)=2
=+ x2—21=10%
=x2-21=100
=x2=121
=w=+11

Exercise 8(B)



Solution 1:
(i}
log36 = log[2x 2x 3x 3)
= log(2® x 57
= log(2%) + log(3%) [log, rn =log, m+log, n]
=2log2+ 2log3  [log, 7 = nlog, m]
(ii)
logldd =log{2x2x2x2x3x 3)
- log (2% x 37
=log(2*) +10g(3%) [log, mn =log, m+log, n]
=Hog2+ 2log3  [log, 7 = nlog, m]

......

45
log4.5 = log—
0g 0975

Ex2x3
Sxd
=

=log=—
QE

= log

=log® -log2 [Iog,%=logam—logaﬂ]
=2log3-log2 [log, ™ = nlog, ]

26
26 91 o m
log=— -log—— = log—==— log, = log, n =log, —
97 ~log7g = 10957 [log, T Q,ﬂ]

119

2x13_7x17
9217 Tx s

= log=
= g3

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



|DQE—2|D§|E |DQE
16 9 243
2
—Iog%—logg] +Iog% [mlog, = log, m]
=Ic::c_;|E—|c::r;|§n‘:E Ic:;gE
16 9 9 243
=|DQE—|DQ§+|DQE
& 21 243
75
- log| 42 [log, m~log, n =log, ]
21
| fo 81 32
=log—=x = +log—
16 25 243
| 3x25 81 32
=lo ——+log—
16 25 243
log3x 8L, 0q 32
16 243
=|Dgﬁ |DQE
16 243
- gﬁxg log, m+log, n=log, rmn]
16 243 # 7 7
- log e
16



Solution 2:

(i)

Consider the given equation
Zlogx -logy =1

= logx?-logy =1
XE

= logZ— =log 10
¥

=% _ 10
¥
= x% =10y

(if)

Consider the given equation
Zlogx + 3logy =loga
=logx?+logy?=loga
=logxid=loga

= x? = 5

Consider the given equation
alogx - blogy = 2log3
= logx® —logy? = log3?

a

:}Iog%=|r:g'9
¥

Xi‘
=X _9
y®

= x? = Qy?



Solution 3:
(i} Consider the given expression
log5+logs - 2log2=logS+log8 x 8-10g2* [nlog, m =log, m]

= log5x & - log2® [log, m+log, n =log, rn]
=logd0 - log4
40 m
=log— [log, m-log, n =log, =]
4 n
=loglo
=1

i) Consider the given expression
log, 8+log,=25+2l0g,,3 - log,, 18

=log,,8+log,,25+H 0g,,3% - log,, 18
[nlog, = log, "]
= log,,8+l0g,,25+lo0g,,2 - log,, 18

=log;;8x25x9-log,, 18
[log, # +log, m+ log, i = log, £ron]

= Iogm@ [log, m-log, n=Ilog E]
18 ] a a |r-|'

1 1
|og4+§|og 125- EIx::ugBE
1 1
=logd+log(125)F -log(32 )5 [nlog, m = log, m]

- |og4+|og[53]% ~log(2® ]_é
=logd+logs - logz

=logdx 5-log2 [log, m+ log, i = log, mn]
20 m
=log— llog, m-log, n=log, =]
2 n
=log 10



Solution 4:
We need to prove that
15 25 4
ElogE Iogﬁ+ Ic::g5 =log2
15 25

4
LHS =2log 2 - lag=2 4 log s
91879163+ Y9G

153 25 4
=logl == | -log == + log= nlog. m=log,
QkIBJ 0g——+log [nlog, g, ']

= log (E]x[EH—IOQEHOQﬂ
18 18 162 Q

= |DQKEJ}{[EJ>§&—|D§— [log, m+ log, n = log, mn]

12 12) 9 162 : ’ )

”EJK[E}(&

L 12 18)" 9
20

162

15 15y 4 162
=log| = |x| = |x =x —
{18} [18} 9 25

= |logl=
936

=log2
= RHS

[log, m-log, n = log, =]
n

Solution 5:
Consider the given eguation

x —log4g+ 3log2 = %|Dglz5—|0g3
=X = %Iog 125-log3+logde-3log 2

1
= x = log[125)2 - log3+ log48-log2® [nlog, m=log, ]

1
= x =10g[5x5x5)7 -log3+ log4s - logs
1
= x =log{5'F ~log3+10g 48 - log8
=x =log5-log3+logd8-logs
=x =log5+logd48-log3-logs
= x = flog5+1log48) - {log3 + logs)

= x = [logS5x 48] -{log3x 8) [log, m+log, n = log, rn]
= X = |DQEK i [log, m-1log, i = |DQEE]
Ix B N
3, =|Dg5x Gx 2
3x 8
= x =loglo

= x =1



Solution 6:
log,, 2+ 1=103,,2+log,, 10
=l0g,, 2x 10
=l0g,, 20
Solution 7:

(i)

loga[x — 10) = 1

= logy,[x - 10) = log 410
= x - 10= 10

= x =10+ 10

= x =20

(if)

log{x*-21)= 2

= log{x* - 21) = lag100
= x<-21=100

= x%-21-100=0

=x7-121=0
= x2=-121

= x =14f121

=x=+11

......

log(x - 2)+ log[x + 2) = log5

[ log, 10= 1]
[log, m+log, n = log, mn]

= log{x - 2){x + 2) =log5S [log, m +log, n = log, mn]

= log{x* - 4) = log5
=x?-4=5

= x =9

= x = +-f9

= x = +J3°

= x5 =13



V]

log(x + 5]+ logf{x - 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, rmn]
= log{x* - 25) =log144

= ¥ -25=144

= x% = 1444 25

= x?=169
= x = +./169

= x = 215
= X =%13



Solution 8:

(i)
log81l y

log27
‘o log g1
log =27
log3x3x 3= 3
=¥ =
T TTog3x3x3
L loa
log =
Hog3
=% = % [Mlog, m =log, m']
Sx-2
-3
1
=x=1=
X= 13
(if)
Iog128= y
log 32
e logl12a
log32
:¢X=Hm2x2x2x2x2x2x2
log2 x2x2x2x 2
7
. |Og25
log2
7logz
% = nlog, m = log, m"
Siog2 [nlog, g ']
=x=2
5

=x=14



.....

log64

=
log 2 g
loged
= - =
i logs
R log2x 2 2% 2 xPx-2
s T ogoeoxz
&
;‘»Ic:u;r;<=|ogz3
log2
Glog2
= logx = nlog, m = log, m"
g 3|og2[ s g5 ']
&
=5 = =
0gx = =
=logx = 2
= loggx=2
= 10F = x
= x=10x10
= x =100
[iv]
|0g225=|ogx
logls
—. 6% = log225
logls
:ﬂogx=|9915x15
logls
logl 57
= |
£y logls
2logls
= logx = og 15 [nlog, m =log, m™]
=logx = 2
= loggx=2
= 1(F =
= x=10x10

= x =100



Solution 9:
Given that
logx = m+n,
logy =m-n;

Consider the expression log 1}?: ;

log 1[]2;( =loglly —logy?
¥

= log 10x - 2logy [nlog, m=log, ]
=logl0+ logx - 2logy [log, m +1og, i = log, mn]
=1+logx - 2logy
=1+m+n-2{m-n)
=l+m+n-2m+2n

10w

2

= log =1-m+3n



Solution 10:
(i)
We have,
logl=0and loglo00 =3
SloglxloglOO0 =0x3=0
Thus the statement, loglxlogl1000=0is true

(i)
e know that
m
log [FJ = logrm - logn

logx

g =logx - logy
log y

log X

Thus the statement, ——
| e

=logx -logy is false

.....

Given that
log25
log s
log5x 5
logs

= logx

=logx

log 52
logs
2logs
log s
= 2=log %

=3 = logx

=

= logx [log, m" = nlog, m]

= 10% = x

= ¢ = 100

Thus the statement, x = 2 is false

(iv)

Wie know that

logx +logy = log xy

Slogx + logy = logx xlogy

Thus the statement logx + logy = logx xlogy is false



Solution 11:

Given that log,2 =4 and log,,3 =b

logi2=log2x2x 3

=log2x 2+ 1093 [log, mn =log, m+ log, n]

=log2® +1og3
=2log2+log3
=Z2a+b

225
log 2,25 = It::gﬁ
_ |Dg25 xS
2o 4
o

=| —_
o9

o)
ol

= 2{log3 - log2)

=2[b-a)
=2bh - 2a

.....

= 2{log3-log2)

= 2[b-a)
=2b-2a

[mlog, m = log, ]
[log, 2= 2 and log,3= 5]

[nlog, m = log, i)

llog, - log, n = log, 2]
n

[10g)p2 = @ and log, ;3= b]

[nlog, m=log, m]

[log, m-log, n =log, E]
n

[1ogp2 = & and log,,3=b]



(iv)
54

log5.4 =log—
og 9975

2xIxIx3
B S T

=log{2x3x3x3)-log, 10 [log,m-log,n = Iogaﬁ]

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

og60 = logy, 10%2x 3
=log,, 10 +log,, 2+ logy, 3 [log, mn = log, mr+log, r]
=1+log, 2+ log,,3 [log,, 10 = 1]
—1l+a+b [0y 2 = & and log, ;3= b]

._"'\'I'I I

og3L - log. [22,2
935 ="z ¥ 7

- log 100
10 32

=log,, 100-1og,,32 [log, % =log, m-log, i)
= log,, 100 - log,, 27

= 2-lag,, 2" [-rlogy, 100 = 2]
=2-5Slog, 2 [log, i = nlog, m]

= 2-5a [10g,,2 = &]



Solution 12:
e know that logz = 0.3010 and log3 = 0.4771

logl2=log2x2x3

=log2x 2+ log3 [log, mn = log, m+log, n]
=log2? +log 3
= 2log2+1log3 [mlog, = log, m]
_2(0.3010)+ 0.4771 |+'992 = 0:3010 and
log3 = 0.4771
=1.0791
(i)
12
logl. 2 =log==
O 0915
ey
=loglz -logl0 llog, — = log, mm-1log, 7]
n
=log2x2x3-1 [-loglo=1]
=log2x2+log3-1 [log, mn = log, m+log, n]
=log=2® +log=-1
=2log2+logz-1 [nlog, = log, ]

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

=1.0/91-1
=].07/91



.....

log3.6 = log=—
ols| 0975
m
=log3e -log 10 [log, — =log, m—log, n]
n
=log2x2x3x3-1 [ logl0 = 1]
=log2x2+log3x3-1 [log, mn = log, m+ log, 7]
=log2? +log3 -1
=2log2+ 2log3-1 [log, = log, ']

and log3 = 0.4771

=1.5562-1
=), 5562

15
log 15 = log| == x 10
i Og[ 10~ J
15
=log| == |+log 10
UQ[ 1DJ 0g
3 a
=I0g(?J+1 [+leg 18=1]

~loga—lage+d [*log m—log|’|=log(%J]

=0.4s71-0.3010+1
=1.1761



iy
L

log25 = Iog[%f ¥ 4}

=Iog[£f] llog, mn =log, rm+log, n]

=log100-1og(2 x 2) [Iogaf =log, m-1log, n]
n

= 2-log(2?) [log 100 = 2]
=2-2log2 [log, 7 = nlog, m]
= 2- 2{0.3010) [+log2 = 0.3010]
=1.398

[wi)
= 2
EIc::ugB = E|n::u:;2;»< 2x 2

>
= ZlogZ?
3

= Bxglogz [log, i = nlog, m]
=2log2

= 2x0.3010 [+log2=0.3010]
= 0,602

Solution 13:
(i)
Consider the given eqguation:
2log, x + 1=10g,,250

= log, ¥ + 1= log, 250 [log, ™ = nlog, ]

= logy, ¥ +log, 10=10g,250 [log,10=1]

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

= x* =25

= x = (25

=x="5

,Ir =5 (proved abovein (i)
log,p2x = log,,2(5)

= |og,,10

=1 [++10g10 = 1]



Solution 14:
3logx + %Iogy =2

= logx? +log.fy = 2
= logx®.fy =2
= 33 fy = 107
2
-1
Squaringboth sides, we get
y = 10000

XE

= v = 10000x°

Solution 15:
x = (100Y", v = (10000Y° and z= {(10Y°
=logx = aloglod, logy =blogl0000 and logz = cloglo

10,y
log ::-czle;_ = Iogltl.ﬁ —Iog[xzf)

= Iog[lDyle) - logx? -logZ®
= logl0+logyt® - logx® -log 2
=loglO+ %Iogy— Zlogx-3logz

=1+ %IDQ{lDDDD}b - 2log(100)" - 3logf10)°.......(SinceloglO = 1)
=1+ gl:;;;(m]“ - alog(llijl}2 - 3cloglo

= 1+gx4In::gi[l—2x2.a|og1[l—3clog1[]
=1l+2b-4a-3c



Solution 16:
3f{logs -log3)-(log5 - 2logs) =2 -log x

= 3log5-3log3-log5+ 2log{2x3)=2-logx

= Zlog5-3log3-logEb+2log2+ 2log2=2-logx
= ZdogS-logz3+ 2log2=2-logx

= Zdogs-logzs+2log2+logx =2

= log5% - log3+ log2®+logx =2

[25x4x}{]
= log — =2

= 64 {1 03@::] 5

Exercise 8(C)



Solution 1:

Given that log,,8 = 0.90
=log,, 2% 2x 2 = 0.90
= log,; 2% = 0.90

= 3log,;=2 = 0.90

= l0g,, 2 =

0,90

3

= log,, 2= 0.30....(1)

0
=

—
—
=

icﬁg4= logy, {2 x 2]

= logy, (27

= 2log,, 2

= 2{0.30) [from (1]]
=1.60

(i) 1
log /32 = log,, {32)2

—

=

1
= 5"3'910[32}

= =log [2x2x2x2x 2)

=)
L
(=
—
M
-

P B~ P o= R

x Slogy, 2

= =x 5(0.30) [from (1]]

=5x0.15
=075



.....

125

log 0,125 = o
g 90 7000

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

Solution 2:
log27 = 1.431
=log3x3x3=1431
=log3®=1.431
= 3log3=1.431

:Iog3=—1';31

=log3=0.477....(1)

(i}
099 = log(3x 3)
=log F
= 2log3
- 2x0.477 [from (1)]
=, 954

(ii)

log 300 = log{3x 100)
=|og3+1og 100
=log3+2 [log, 100=2]
=0.477+2 [from (1]
=2.477



Solution 3:
log,,a =05
=1 =a
= [1[2!"]3 = {2y [cubing both sides]
% = % [dividing both sides by 107%]

a
=107 = ——
100

Solution 4:

loge x = v [given]
=5 = x

=[5} = 2

= 5% = y?

= 5V g 5% = k¥ 5F
=552 1 95x2



Solution 5:
Given that logym=x and logh = ¥

=3 =mand 3 =n
(i)
Consider the given expression:

I

. 1
-
32]'
- =
_ &)

3
i
o

. P
Therefore, 323 = ==

(ii)
Consider the given expression:
31'2','+3H — 31 ) 3—2}" ) 33.1’

1

.3_@.3?“

L

= c:
= _31’
== (%)

3

=W.(m}

Therefore, 312*3¥ - —__



(i)

Considerthe given expression;
2 log;A=5x — 3y

=2 log;A=5 logsm—3logsn

= Icgg,ﬂxz = Iog3m5 - |x:ur;13|’|3

5
= Iogg,ﬂx2= |Dg3[m—3j

I
5
2 (M
= A —(—aj
I

5
o
N

Solution 6:
(i}
chg[a}3 -loga = 3loga-loga
= 2loga
(i)
Iog[af +loga =3loga+loga
_ 3loga
loga
= 3

Solution 7:
log[{z+ b) =loga +logh
=log(a + b) = logab
= a+b=2ab
=a-ab=-b
= -ab+a=-b
=-alb-1)=-b
=afb-1)=b

b

= a-
Y



Solution 8:

LHS = (Ic::g.a)2 ~l ogb}z
= LH.S = {loga +logb](loga-logh)

= LHS = Iog{ab)log[g]

= LHS =log [S] xlog(ab)
= LHS =KRHSE
Hence proved.

Given that

slogb +bloga-1=10
= alogb+bloga=1
=logh* +logs® =1

= logh® + loga® =logll
= log{b® - 2"} = log10

=5H*. 5 =10

Solution 9:

i

(i)
Given that

log{a+1) =log(4a- 3)-log3
= logfa+1) =log (#J

=’;~a'+1—4a_3
3

=3a+3=45-3
= d5-35=3+3
= a=6

(i)

Zlogy —logx -3=10

= 2logy - logx = 3
=logy? - logxy = 3

= logy® - logx = log 1000

JP_,.I

= IOQT = log 1000
2
=¥ _ 1000
X
2
=x=_r

"~ 1000



00,5125 = 3f1 - log,, 2)
LHS, = log,, 125

=log,,Sx5x5
= l0gyp5°
- 31093551 (1)

RH.S = 3{1-10g;,2)
= 3{logy,p 10-1og,,2)

10
= 3log, [EJ

From (1) and (2], we have
LH= =R.H%.
Hence proved,

Solution 10:

Given logx =2m-n, logy =n-2m and logz = 2m - 2n
2,3

X2y

2.3 4
= =logxsy® —logz

log

= logx® +logy? - logz?

= 2logx + 3logy - 4logz

=22Zm -1+ 3n-2m) - 43m - 2
=4 -2n+3N-&m-12m - 8n
=-14m-7n

Solution 11:

|
109175 - 60,5 = 2—Jog. ———
O ™ 100, “9x 155

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

=log, 5 -log,5=2-log 57
= dog,5-log, 5= 2+30g,5
= dog,5-log 5-3og 5=2
= -Hdog, 5= 2

=log,5=-1

=1 -5



Exercise 8(D)

Solution 1:

%Icga+%logb—1= 0

3 2
=loga?+logh? = 1

3z
:»Iog[az xb3J =1

2z
ilog[aszﬂ:bgi[}

s E
= aZxb3? =10

B0 e
j[asza] _ 108

= a b= 10°



Solution 2:
Given that

x =1+log2-log5 v = 2log3 and z=loga-logs
Consider

x=1+log2-logh

=logl0+log2 -logs

=log(10x 2)-logs

=log20-loghs
= |@g%

5
=log4... (1)
Ve have
v=210g3
= log3*
=1og9....(2)
Also we have
z=loga-logs

a
—|OQ§----(3)

Given that x+y=2z
. Substitute the values of x,v and z
from (1),(2) and (3], we have

=log4d+log %Elogg

2
=logd+log 9=Iog[§}

52

= log4+logS=log —
og <4+ log 0925
logf4x 9) = log
gltx Y mlog—

2

= 10336 = log—
i 925
2

d
= == =35
25

—a% = 36 %25
= &° = 900
= a= 30



Solution 3:

Given that

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

z=log3-2log2

= log3 -log2®

=log3-log4d

=log0.75....(1)

x+y-z=log0.6+logl.25-log0.75
O.6x1.25
0.75

(i)
B _ B [ex+y—z=0from (2]
=1



Solution 4:

Given that

a*=logx,b* =logy and 35 - 2b% = 6logz
Consider the equation,

S -2b° =6log:z

= 3logx - 2logy = Blogz

= logx® -logy® =logz®

XB
:}Iog[—z]= logz*®
¥

' 6
===z
¥
3
x z
==y
g
3
2 g
===
Z
¢ 3\.—1
32
WL
-
Xz
:"}'r: -y
z
WEE
3
XE
=y o=
-3
Solution 5:

Iog(a bJ = —(Ioga+|ogb]

1o

ilog[ J= Iog{ab}%

:}»( J {ab}z

Squaring both sides we have,

2
[5‘;.’5‘} - ab
(a-b)°
i
={a-b) = dab
= "+ b*-2ab = dab
= a2+ b% = dab + 28b
= &+ b% = Gab

2)-Lhoaz)

= &b




Solution 6:

Siven that

at+ b% = 23ab

= a° + b® + 2ab = 23ab + 2ab
= a“ + b+ 2ab = 25ab

= (a+b)* = 25ab

2
_ (e
25

2
:}[a;b] = ab

a+b Y
::flog[ ; ] = logab

jzlog[a;b] =logab

5
Solution 7:

Given that

m=1og20 and n=log25s

Ve also have
dogfx-H=2m-n

= Zog{x - 4] = 2log20 - log25
= log{x - 4]2 = log20? - log25

= log(x - 4]2 = log 400 - log25

= Iog[a+ bJ = %[Iogaw logb)

z 4001
= log[x - 4) =|DQE
z 400
=[x - 4) =
= [x- 4" = 16
=x-4=4
=x=4d+4

=X =2



Solution 8:

log xy = Iog[g] +2logz =2

logxy =2

= logxy = 2logll

= logxy =log 107

= logxy =log 100

Loxy =100, ..01)

Mow consider the equation

Iog[£]+ 2logz =2
¥

fX"‘\

= log| = | +log2® = 2logl0
I
r"'X“\

=log| = | +log4 = log 107
¥
r’X“\

=log| = |+logd=1og 100
¥

:[ﬂﬂﬂ@@
y

=y = 100y

=X =20y

= XY =20y xy

= xy = 25y°

= 100 =257 ... [from( 1]
= 100

=¥ = E

= p< = 4

=y =2 [y=>0]

From (1],

xy =100

= xx2=100
100
B

= x=50

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



Solution 9:
(i}
log, 625 =4

= 25=x" [Eemoving Logarithm |

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

(if)

log (Sx—6)==2
= Sx—f6= 1
= —Sx+6=0

[Eemowving Logarithm]

= —3x—2x46=0

=xle—3—20x—-3) =D
= (x=2)0(x-3=0
L HE=238
Solution 10:
Given that
p=locg20andqg=I10g925
we dlsohave
dog{x+1)=2p-q
= 2log{x + 1) =2log20-10g25
= log(x +1:I2 =log20” -log25
:>~Iog|:::<+1}2 log400 -og25
400

= logfx +1¥ =log ==

9(x +1) =log—=
= log{x + 1)2 log 16
= log{x + 1Y =log4*
=x+1=4
=x=4g-1



Solution 11:

log 25
logo.2
= log.(x +y ) =log,, =25

log, (x + )=

=log,(x +y)=log, 25
io

=log,(x +y)=log_, 5°

= log.(x +y1=-2logs 5

= log(x +y)=-2

= x +y = 2 °[Remowving logarithm]

=X +Y = (5]
log25

log.(x —wi=

Fglx = ¥) 0002

= logglx —y)=logy » 25
=log(x -y)=log, 25

[u]
= log,(x - y)=log_, 5°
= logy(x —y)l=-2logs 5
= log lx —y)=-2
= x — v = 3 *[Removing logarithm]

1 y
=X - ==
X B (i)
solving (i) & (i), we get
1= 5
X=25,¥ ==

i i



Solution 12:
logx 3
logy 2
= 2logx = 3logy

= o = 2|DQX””””(II.)

3
loglxy =5
=logx +logy =5
2logx

= logx + =5 [Substituting ()]

:_3|DQX+2|DQX _
3

Slogx

= =5
3

=logxy =3
= x =107
~ox = 1000
Substituting x = 1000
2x 3

5

logy =

=logy = 2
=y = 10°
sy =100



Solution 13:
(i) log,x = 2a

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

= x¥? = 10°

= 10% = x¥?

N b
il lo =
(i) log, v s
=5 iy = 10%2

= ":,."4 — 1D2I:-

= 10y* = 10% % 10
= 10PP = 10y

(iii )
We know 107 = x%
b
1[]’é =Yy
= 10F = 2
logf, =3a-2b
= p = 1082
) &
=p=[(10°) + [10°%)
=p=(10* 7 + (10° ¥
Substituting 10* & 10%, we get
3 2
=p=(x%2) +(v?)
= 0= X;E’ +;'p’:l




Solution 14:
loge(x + 1) -1 =1+ 1logg(x - 1)
= logg(x + 1) -logs{x - 1) =2

= log, {;11)1 _
(X + 1} 5
M=
(X + 1} _
(x — 1} 25

=x+1=25x-1)
=x+1=250x-25
=2ox-x=25+1
= 24x = 26
I N

24 12

Solution 15:

1
| 49 — | 7+ — =2
o, od, £ +10g, 4=

49
= log, — 02 o
“ T 3a3

:Iogx%=—2

= -log, 49=-2

=log, 49=2

= 49 = x* [Removing logarithm]
N

Solution 16:

Given a® =logx, b =logy
2 3

I a——b—=logc
2 3

:}lch _I-::-gy —loge
iBIogxf;Elogy ~loge

=3logx - 2logy = Blogc

=logx? -logy? =6loge
3

=log [K—z] = |logc®
Y



Solution 17:

W=y -2

=log,,12 -log,2 xlog,,9-10g,,0.4
=log, 4 =3)-log,2xlog,,9-log, 0.4

=log, 4 +log,,5-log,2 x 2log, ,3-1og,, [%]

=log, 4 +log, 3 - % % 209,53 - l0gy 4 +10g,, 10

10

200,53

=log,, 4 +log,,3- |

0,3+ 1

u]
=1
(ii)13ve =13 = 13

Solution 18:
Iog}{lS\-@=2—logx3~ﬁ
:‘;IDQKISJE +|Dgx3~u'r§ =2
:»Iogx{iiﬁ KE-\E) =
=log, 225=2
=log 15 =2
= 2log, 15 =2

=log,15=1
=x =15



Solution 19:
(iMlog axlogh xlog.c

_ log;ea s logy b . 0G50
log, b log,,c  log,s

=1

(ii)log,8+log 16

_ logy2

- log, 16

_109,,8 109,09
09,3 l0g,,16

_ 3logye2 y 2log, 3
log,,3  Hog,,2

=
2
(iii) 10958
|0g.16 % log,, 10
log,,2
log, 5

= |':'Ql|:|16 . |DQ1,:,1|:|
log,,25  log,,100
log, 27
_ log, 5
log,2t . 109,510
log,,5°  log,, 107
_log,2® y log, o5 y log,s10°
log, ;5 log,,2*  log,,10
_ 3log,2 : 2log, ;5 y 2log,,10

log,,S  Hog,2  log,,10
=3

Solution 20:
log,m+logm= I'D”ggl':l
__ logpab .
" logma |:Q|OQHE| [
I
= |Dgaa|:) |:Q| gx =
=loga+logp

=1+logp









