Exercise 8(A)

Solution 1:
(i)

E¥F =125
=logs125=3 [& =c =log,c = b]

.....

b

= 10Qg2/ = % [By definition of logarithm, a~=c=logsc=Db]

Solution 2:
(i}

log, 0.125 = -1

=81=0.125 [logc=b=a" =c]

(i)

log,, 0.01 = -2

=107 =001 [log,c=b=a =c]

(i)
log, A = x

=a =A [Iogac=b:>a!’=r:]
(iv)

log,,1 =0

=10°=1 J[log,c=b=a"=c]|



Solution 3:
[0g;qx = -2
=107%=x [log,c=b=a" =]

= x = 10%

1
=¥ = —
107
B 1
100
=x =001
Solution 4:

Let log,,100 = x

S 10* = 100
= 10¢ = 10x 10
= 10F = 10°

=x =2 [ifa"=3a"then m=n]
n log100 =2
(i)

Let [og,,0.1=x

Slor =001
1

=10 = —
10

= 10" = 10"

=x=-1 [ifd" =35" then m=n]
»loge0.1=-1

.....

Let log, 0.001 =

2107 = 0,001
1
=10 = —
1000
1
=10 = —
107
== 0 = A3

=x=-3 [ifa"=2a"then m=n]
5 10g,,0.001 = -3

pew
I W

Let l0g,32 = x
LA =32
= (22)" = 2x2x2x2x2
= 2% = 7
=2x=5 [[fa" =a";then m=n]
-
2

5
Llog,E2=2
] 4 5



Let log,0.125 = x
L2 0,125
o _ 125

~ 1000

1
=2 = =
=

=2 =g

=2 = f2x2x2)"

=2* = (2}

=27 =27

=x =-3 [if a"=a" then m=n]
2 1og,0.125 = -3

(wi)

' 1
Letlog, — = x
ST

4o L
16
= 4 = L
4w
= 4~ [4x4)”
= 4 - (43"
=5 4 = 2
=x =-2 [if a" =a" then m=n]

1
|DQ4E =-2



(wil)

Let l0gy27 = x
L9 = 2T
={3% 3] =3x3x3

= (-

= 3=(3)
= 2x=23 [ifa™=2a"then m=n]
= x=2
2
3
l0g,27 = 5
viii)
Let Iogz?i =X
81
o7 - L
a1
=[3x3x3)" = -
3x3x3x3
x 1
:.rb‘ [33} = ?
= -6
= G [3‘4]
= Sx =-4 [ifa™ = a"; then m=n]
= P
=
1 -4

- log— = 22
®9751 7 3



Solution 5:

(i)

Consider the equation

log,, x = &

= 10" = ¥

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=73

=2*=58..1

Mow consider the equation
1

log, 2= =

OQB 3

1
=832

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

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



Solution 6:
(i}
Consider the equation
log,x = 0
=3 ¥
=1=xorx=1
(i)

Consider the equation

log, 2=-1
=yl 2
=1_>
X
= x—l
&

(i)
Consider the equation
log, 243 = x
= 9" = 243
= [32]” =3
=3 -F
= Z2x=5
= y=2
2

1
;“; :2_
Ao



(iv)

Consider the equation
logs fx -7)=1

=5 =x-7
=oD=Xx-7
=x=5+7

= x=12

Consider the equation
log,32 =x -4

= 4% 30

= (2" -2

—8ed _ o8
= 2x-8=5
= 2x =548
=2y =13
13

2

::=~)c'=E:':-l
2

=X =

(wi)
Consider the equation

log, {2x* - 1} = 2
=7%=2x%-1
=Fxd=2x2=1
=2x%-1-49=0

= 2x¥“-50=10
= 252 = B0
50
= x¥ = =
¥
—= x% =25
= X = +a{25

= x =5 [neglecting the negative value]



Solution 7:

Let l0g,,0.01=x

= 10% = 0.01
T
100
1
— 10" =
10 % 10
T R
102
= {0F = 102
= =2

Thus, log,,0.01= -2

| 1
Let [og, == x
928

:;»2“=l
=
=% 2 = 1
2uL w2
H 1
=2 =?
=3 9% _ 3
=X =-3

Let logo1=x
=5 =1

— 5% = 5"

= x =0

Thus, logsl =0



(iv]

Let logg 125 = x
=5 =125

=5 =5x5x5
=55

= x =3

Thus, logg125= 3

.i_?;et log,. 8= x

= 16% =3
=[2x2x2x2)" =2x2x2
= (2% - 2°

= o 28

= dy = 3

=x=2
A

3
Th log,.8==
us, log,,

(vi)
Let log,<16 = x

= 5" =16

:}-(EJ =2E LS

1 4
:z»z_fz
= %o
= —x = 4
=x =-4

Thus, logys16=-4



Solution 8:

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

log.x = mandlogsy =n
= 2" =xand =y
(1) Consider 2™ =x

2" %
e el
2 2
= omd = X
3
(i) Consider 5" = v
:ﬁ(S“}S = 2
=B = gy

:}53I'| KS? =":,-"3 K52
— 532 = DEy®

Solution 10:

Given that :

logsz =aandlogi =a

=2*=xand3 =y Rlegy’=r
=d =m

Mow prime factorization of 7210s
F2=2%x2x2x3x3
Hence,

(72) =(2 x2x2x3x3)
= (2% %3]

= 235 5 323

NS N i

3, .2



Solution 11:

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

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

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

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

=¥ -1=1

= xf=2

= x=%

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

S0, K= Ji

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

Exercise 8(B)



Solution 1:
(i}
log36 = log(2x2x 3x 3)
= log{2% x F°)
= log(2®) + log(3%) [log, rn =log, m+log, n]
=2log2+ 2log3  [log, i = nlog, m]
(ii)
logldd =log(2x2x2x2x3x 3)
= log (2% x 57
=log{2*)+10g(3%) [log, mn =log, m+log, n]
=Hog2+ 2log3  [log, n* = nlog, m

.....

45

log 4.5 = log—

) Dgil:l
Sx3x3
Sx2

3

=log=—
92

=log

=log3® -log2  [log, % = log, m-log, ]
=2log3-log2 [log, m® = nlog, m]

26
o6 91 o1 m
log=— - log—— = log—=— log, rm—-log, n =log, —
Gl Qéﬂ_ [log, R g,n]
119
26 119
=log=—=x —=

- 7517 91

L 2x13 7x17
917 T s
3

_logs
DQE

=logz2-log3 [leg, g log, m-log, n]
n




|OQE—2|CQE IDQE
16 9 243
2
—Iog%—log(gJ +Iog% [nlog, m=log, ]
—Ir::ugE—||::1QE><E+IDI;;|E
16 99 243
=|c::c_;|E—In::ug§+|ogE
16 21 243
75
=log ég [Icgam—loganﬂoga%]
&1
75 Bl 32
=log=x = +log—
25 243
| 3x25 21 32
=log x —— +log——
16 25 243
=|Dng81+|Dg 32
16 243
=|og%+logg
16 243
= |Dg%x£ [log. rm+log n=log. mn]
16 243 * : ¥
=|QQE
16



Solution 2:

(i)

Consider the given equation
2logx —logy =1

= logx®-logy =1
XE

=log— =log 10
¥

= — =10

= x% =10y

(ii)

Consider the given equation
Zlogx + 3logy =loga

= logx?+logy® =loga

= logx?®=loga

= x4 = 3

.....

Consider the given equation
slogx - blogy = 2log3
= logx?® —logy? = log F#

&

:}I-::ugib-=|o;|9
¥

XE
=X _9
y®

= x* = QP



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

= log5x & -log2? [log, m+log, n =log, mn]
=log4d0 - log4
40 m
=log = [log, m-log, n = log, =]
4 n
=logl0

[il) Consider the given expression
log,B8+log,25+2l0g,,3 - log,, 18
=log, 8+log,,25+H og,,3° - log,, 18

[nlog, m = log, ]
= log,,8+l0g,,25+0g,,2 - log,, 18

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

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

= log,, 100

=2 [ log,, 100 = 2]

1 1
logd+=logl25 - =log32
og4+=log =log
1 1
=logd+log(125)F -log(32 )5 [nlog, m = log, n]

= |og4+|og[53]% ~log(2° ]_é
=log4d+logs - log2

=logd«5-log2 [log, mr+ log, n = log, mn]
20 m

=log— [log, r—log, n =log, =]
2 n



Solution 4:
We need to prove that
15 25 4
2log—=-log——+log==10g2
ST R M
15 25 4

LS = SlogaS - lag =2 ¢ log
“d1g T ¥t ¥

= |OQKEJ2 - |O§|E + Ic:;giL
e 162 E

= |OQKEJX [E]x -log
.18 18

=) (1)

_loghl8) I8
5

162

| 15 15y 4 16z
=100 — 2| —|¥ =¥ —
15 1) 9 25

= |logl=
QBE

=log2
= RHZ=

Solution 5:
Consider the given equation

x —logde+ Slog2 = %IDQIES—IDQB

=lo _[EJ:{§J —lo £+|D il
=199 18 )" 18 91627 '9g

[nlog, m=log, ]

llog, m+log, n =log, rmn]

[log, - log, n = log, U]
a

= =%Iog125—log3+log48—3log2

1
= x =log{125) - log3+ log48 - log2®

[nlog, m=log, m]

1
= x =10g{5x5x 53 -log3+log48-log8

1
= x = log{5°)F ~log3+log48 - log8s

= x =log5-log3+logde-logs
=x =log5+logd2-log3-logl

= x = [log5+log48) - {log3 + log8)
= x = {log5x 48) - {log3x 8]

:>,»(=|n:u;5){48
Jx B
:}x:logw
3x 8
= x =logl0

=x=1

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

[log, r-log, n = log, =]
n



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

(i)

log(x - 10) =1

= logy (¥ - 10) = log,, 10
= x-10= 10

= x =10+ 10

=X =20

(i)

log [x*-21)= 2

= log{x® - 21} = log100
= x*-21=100

= x?-21-100=0

=x?-121=0
= x2_-121

= x =+4f121

=x=x11

......

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

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

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

= log{x® - 4] = log5
=x*-4=5

= x =9

= x = +.9

= x = +J3*

=X =13



L IV]

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, mn]
= log{x* - 25) =log144
= x?-25=144
= x% =144+ 25

= x* =169
= X = 1./169

= x = 24137
= X =%13



Solution 8:
(i)

1ogel=x
log 27
« = 10981
log 27
log3x3x3x3
= =
X Tog3x3x%3
o
log 3
Heogs
= W = 3@33 [nlog, m = log, m"]
-2
-3
1
—x=12
X713
(ii)
|Og128__x
log32
x=|og128
log=2
:;}X:ngExExzxzxszxE
log2 x 2x2x2x 2
7
:}x=log25
log2
7logz2
X = nlog, m = log, m"
SlogZ2 Imlog, 95 "]
Sx=L
5

== 1.4



.....

loga4

=|
log 8 S
loged
= | = =
e logs
gl x_logExExExExExE
T T gz 2«2
i
:‘;~I-::-g|:=c:=lc"gz3
log 2
Glog2 n
= logx = nlog. m =log, m
g 3log2[ Ja Ja ']
&
= | = =
0gx = =
= logx = 2
= loggx=2
= 10F =
= x=10x10
= x =100
i
log225 |
= logx
logls
:ﬂogx=|og225
logls
:ﬂogx=|ﬂg15x15
logls
= logx log15*
& logls
2logls
= logx = og 15 [Mlog, m =log, m™]
= logx = 2
= loggx=2
= 10F =
= x=10x10

= % =100



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

Consider the expression log 1}?_5 ;

log lf: =loglOy - 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)
=l+m+n-2m+ 2n
10y

= log =1-m+3n

2



Solution 10:
(i)
We have,
logl=0and loglOOD =3
SloglxloglOdD =0x3=0
Thus the statement, loglxlogl000 = 0is true

We know that

m
log [F] =logm - logn

logx
-~ logy

=logx - logy

log x

Thus the statement,
logy

=logx —logy is false

.....

Given that
log25
logs
log5x 5
logs

=logx

= logx

log5°
log s
2logs
log s
= 2= logy %

= = logx

=5 = logx [log, m™ = nlog, m]

=107 = x

= w =100

Thus the statement, x = 2 is false

(iv)

Ve know that

log x +logy = log xy

~logx + logy = logx = logy

Thus the statement logx + logy = logx xlogy is false



Solution 11:
Given that log,,2 =& and log,3 =b
(i]

logi12=log2x 2x 3
=log2x2+10g3 [log, mn =log, m+ log, n]

=logZ2® +1og3
=2log2+log3  [rlog,m =log, ']
= 2a+b [0, 2= 2 and log, 3= b]
(i)
2250
log2.25 = log—=
== 29100
. 25x9
- T 25x 4
= |DQE
2
= log § i
=
G
=2Iog[§] [rlog, m = log, m]
rn
= 2[log3-log2) llog, - log, n =log, =]
n
= 2[b- a) [10g;p2 = @ and log,,3=b]
=2b- 23
(iii)
1 o
log2= = log=
0922 =1ogZ
2
= |gg[§]
=
3
= 2|CQ(EJ [mlog, m=log, m]
mn
= 2{log3-log2) [log, m-log, n=log, —]
n
= 2[b - a) [1og,p2 = & and logy3=b]

_2b- 23



LIV

54
l0g5.4 = log——
2] 2] 10

2XIKIK3
-logl =5 —

=log{2x3x3x 3)-log, 10 [Iogam—log,n=|og,%]

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

og60 = log, 10x2x 3
=log,, 10 +log 2+ log, 3 [log, mn = log, m+log, n]
=1+log2+log,,3 [log,, 10 = 1]
=1+a+b [r10g;y2 = @ and log, ;3= b]

fagtt
._\'I.

og3 L _log. (25,2
925 = %% 5 %

= og @
10 32

=|0g,, 100-og,, 32 [log, % =log, m-log, i)
= log,, 100-log,, 27

= 2-log,, 27 [+ 10g,, 100 = 2]

= 2-5log,, 2 log, i = nlog, m]

- 2-5a [ 10g2 = ]



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

logl2=log2x2x 3

=log2x2+1og3 [log, mn =log, m+log, n]
= log2?+1og3
=2log2+1og3 [mnlog, m = log, i)
—2[0:3010)+ 0.4771 |+'992~ 0010 and
log3=0.4771
=1.0791
(ii)
12
logl. 2 =log==
0g %915
Iy
=loglz -log 10 [log, — =log, rm—log, r]
n
=log2x2x3-1 [ loglO=1]
=log2x2+loga3-1 log, mn = log, m+log, r]
=log2? +log3-1
=2log2+log3-1 [nlog, = log, ]

- 2(0.3010)+ 0.4771- 1 log2 = 03010
and log3 = 0.4771

=1.0/91-1
=0.,0/91



log3.6=log=—
o's| Ong
i
=log36 -log 10 [log, — = log, - log, n]
n
=log2x2x3x3-1 [ logll = 1]
=log2x2+log3x3-1 [log, mn = log, mr+ log, 1]
=log=2 +log= -1
=2log2+ 2log3-1 [mlog, = log, ri]

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

~1.5562-1
- 0.5562

o8
LI

Few—
log lS—IDg[ L m]

15 .
ra =
Iog( 1DJ log 10
—3 .

e o [ [~ 10g m—mgﬂ:mg[%}

=0.4771-0.3010+1
=1.1/61



V)
v _I

log25 = Iog[zjf X 4}

=|og[£f} llog, mn =log, m+log, n]

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

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

%|OQB= %Iogzxzxz
2
= Zlog2?
3 09

= Exglogz [log, m* = nlog, m]
=2log 2

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

Solution 13:
(i}
Consider the given equation:
2log, x + 1 =1log,,250

=log, ¥+ 1=log, 250 log, m™ = nlog, ]

= log, ¥* +10g,,10=10g,, 250 [.-log,, 10 = 1]

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

=3 %% =25

= x = 25

= Xx =25

I',Ir'l= 5 (proved abovein (i))
log,g2x =log,;2(5)

= log,,10

=1 [+ 10gyp 10 = 1]



Solution 14:
Slogx + élogy =2

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

10°
==
Squaringboth sides, we get
10000
KE'
= v = 10000%%

Solution 15:
x = {100}, y = {10000)° and z= (10)°
= logx = alogl0l, logy = blogl0000 and logz = cloglO

10,y
log :x:%g = Iogloﬁ— Iog(xzf}

= Iog(lDyi”E) ~logx® - log 2@
—loglo+logyt? —logx® - logZ®
=loglO+ %Ir:gy— Zlogx - 3logz

= i4 %IDQ(lDDDD}b - 2log{100)" - 3log{10)". ......(Sincelogl0= 1)
b 4 2

=1+ 2logfimy* - alog {10y - 3clogll
+2r::ug[j alog(10}" - 3clog

= 1+gx4|ong—2x2.ang1Cl—3clog1D
=1+zb-4da- 3



Solution 16:
3{logS -log3)-(logS-2logé) =2 -logx

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

= 3log5-3log3-logE+2log2+ 2log3 =2 -log x
=ZogSs-log3+2log2=2-logx

= dog5-logz+ 2log2+logx =2

= logs® - log3+ log2*+logx =2

[25x4xx]
= log — =2

. 186 [1 ogox] _5

100
=

=10

Exercise 8(C)



Solution 1:
Given that log,,8 =090
= log2x2x2 =090
= log,, 2° = 0.90
= 3log,,2 = 0.90

0,90

—log, 2= 22V
Dglﬂ 3

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

log 4 = log,, (2 x 2)

= = logy, {2°)

= = 2log, 2

= = 2{0.30) [from (1)]
= =.60

- 1
log /32 = log,, [32)2

1
= = §|OQ1U(32)
= = %logm[ExExExExE}
1
= = §|DQID[25}
1
=X - 5> Slogy,2
= =%x5|[l:l.3[]] [from (1)]
= =oLx 0 15



.....

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

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

:»Iog3=$

=log3=0.477....(1)

(i)
iog9=|0g{3x3}
=log 3
= 2log3
=2x0.477 [from (1]]
=954

(ii)

log 300 = log{3x 100)
=log3+1og 100
=log3+2  [vlog, 100 =2]
0,477 +2 [from (1]
=2.477



Solution 3:
log,,a =05
=10 = 5
= [1[]“}3 = {2y [cubing both sides]
102 & . _
=--_="_ J[dividing both sides by 10*
7 17 | J ¥ 19
&
=102 =
100
Solution 4:
loggx =¥ [given]
=5 = x
=(5) = x?
=% 58V = i@
= 5 53 - xFx 57
= 5A*E _ {DEx?



Solution 5:
Given that logym = x and logyn = v

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

BRI _ 20 T3

Ir-lr-F
-% _
Therefore, 3% = =

(if)
Consider the given expression:
31'2','+3H _ 31 ) 3—2_]! ] 33}:‘
1
=3 = 3=
3 3
= =
o7 (3)
& 3
- =5 (m)
(")
3".".‘3
HE

g Ggss
Therefore, 3172+ —



.....

Consider the given expression:
2 logsA=5x — 3y
=2 log;A=5 logam—3logsn

= IoggAz = Iog3m5 - Iclggn3

5
==-|Dg3AE = Iogg[m—gj

N
5
M
I’I3

]
A= [W_J
I’I3

Solution 6:

iy
(i)

In::ug(.a'}3 ~loga = 3loga-loga
=2loga
(ii)
In::ug[a'}3 ~loga =3loga-loga
_ 3loga
loga
=3

Solution 7:
log{a + b)) =loga +logh
=log(a + b) = logab
=a+b=3ab
= a-ab=-b
= -ab+a=-b
=-alb-1)=-b
=afb-1)=b

b

= o=
|



Solution 8:

LHS = {Iogaf —l ogbf
= LHS = {loga +logb](loga-logb)

= LHS = Iog{ab}log[gJ

= [LHS =log (g] xlogf{ab)
=LHS =RHSE
Hence proved.,

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

= logb® +logs® =loglD
= log{b® - 2"} = log 10
= b & =10

Solution 9:
(i}

Given that

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

i-.5'+1—E
3

=Za+3=495-3
=d5-33=3+3
= a=6

(if]

Ejlogy —logx -3=0

= 2logy - logx =3
=logy? —logx = 3

= logy?® - logx = log 1000

¥

r ]

:‘;Iu:::g?=log 1000
2

= _ 1000
X

r

P
1000




09,5 125 = 3(1 -0,y 2)
LHS - l0g,, 125

=log,5x5x5
= log,, 5°
- 3109,05.....(1)

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

10
= 3log,, (EJ

= 3log 5. (2]

From (1) and (2], we have
L.H.S5.=R.H5S.
Hence proved,

Solution 10:
Given logx =2m-n, logy =n-2m and logz = 2m - 2n
KE}"E
log =4~ = logx*?® - logz*
z
= logx® +logy® - logz?
= 2logx + Zlogy — 4logz
=22m-m+3n-2m) - 432m - 2n)
= 4N - 2N+ 3N -56m - 12m - 8n
=-14m- 7N
Solution 11:

|
logi25 - logS = 2 =log: ———
O = 10G, Sk 155

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

=log 5% -log, 5=2-log 5
= Jog,5-log, 5= 2+ 3og,5
= dog 5-log, 5-3Fog 5=2
= -HJog, 5= 2

=log,5=-1

=x1=5



Exercise 8(D)

Solution 1:

gloga+§logb—1= 0

2 2
=loga? + logh® = 1

3 =

= Ic::g[.a2 xb3] =1
0z

= Ir::lr;,{.a2 beJ =log 10

s 2
= a2xb? =10

B0 Ee
:[asza] _ 108

= 5% bt = 10°



Solution 2:
Given that

x=1+logz-log5 vy = 2logs and z=loga-logs
Consider

x=1+logz-logs

=log10+log2 -1ogs

=log(10x 2}-logs

=log20-logs

_ log=2
OQS

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

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

=|-:-g§....n:3)

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

:»Iog4+|og§l=2logg

2
=logd+log 9=|Dg[§]

2

a
=logd+logS=log—
0g4+logS=log =z

2

= o 49=Ioa_
glehx Q=109
0036 < log 2
=10 = |0 —
g I5e
z

d
=2 _36
o5

= &%= 36x25
= &7 = 900
= 5= 3



Solution 3:

Given that

x=log0.6, v=logl.25,z=log3 - 2log2
Consider

z=log3 - 2logz

= log=3-log2®

=log3-log4d

=logQ.75....(1]

X+ y — 7z =log0.6+logl.25-og0.75
0.6x1.25

075
0.75
0.75
=logl
=0....(2)
(ii)
et B2 [ex+y—z=0from (2]
=1

=log




Solution 4:

Given that

a‘ =logx,b®=logy and 35 - 2b® = 6logz
Consider the equation,

Saf - 2b7 =6logz

= 3logx - 2logy = 6logz

=logx®-logy* =logz"®
3

ilog[x—z]= logz*®
¥

X
=Sy ="
ZS

Solution 5:

Iog(a;ﬂ = é{loga +logh)

:‘;Iog[aéb] - %[Ioga.b}

= Ir::ng{‘EI ;JJ = Ic:-g[ab]%

:{5;] - (ab)?

Squaring both sides we have,

2
[5;.‘5’} =5‘b
(2-b)°
I—
= [a-b)* = 4ab
= 5%+ b® - 2ab = dab
=3+ b% = dab + 2ab
= &%+ b% = Gab

= ab




Solution 6:

Given that

a+ b?% = 233k

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

= (a+b)* = 25ab

2
_(a+ )
25

2
:}[a;b] = ab

2
= b] =logab
b

:}Iog[ ;
a+
5

;‘Qlog[ ]=Iogab

= Iog[a;b] = %[Iogaw logh)

Solution 7:

Given that

m=log20 and n=log25

Ve also have
Adog{x-4=2m-n

= 2log{x - 4] = 2log20 - log25
= log{x - 4]2 = log20® - log25s

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

2 00
= log(x - 4) =Ic::c_;|E
= 00
:}(x_‘q') =E
=[x- 4" =16
=x-—4=4
= x5 =49+ 4

=x =5



Solution 8:

log xy = Ic::g[%J +2logz =2

logxy =2

= logxy = 2loglo

= logxy =logl0?

= logxy =log 100

Loxy =100, .01

Mow consider the eguation

log [£J+ 2logz2 =2
¥

f"'X\

=log| = | +log2® = 2log10
WY
r’x“\

=log| = | +log4 = log 107
WY
f"'x‘\

=log| = |+log4d=1og 100
WY

:~[£}<4=1D@
y

= dx = 100y

= x =25y

= XY =200 Ry

= xy = 25y

= 100 = 25% ... [from{ 1]]
> 100

== Se

= yi= 4

=y =2 [-v=0]

From (1],

Xy =100

= ¥ x 2=100

100

B

= ®=50

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

= ¥



Solution 9:
(i)
log, 625=4
= 625=x" [Eemowing Logarithm |

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

1
= H=—
5

log (Sx—§6)=2

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

L =25

Solution 10:
Given that
p=log20andg=Ilog25
we glsohave
dog{x+1)=2p-q
= 2log{x + 1) = 2log20-10g25

z2

= log{x + 1} =log20” -log25
:‘;flc:n_;|[:=<+1}2 logd00 -log25
= log{x + 1}2 = 4;50

= log{x + }2=c::lglfi

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

=x=4-1
= x =23



Solution 11:

log 25

log 0.2

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

io

log, (x +¥)=

= 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 —yi=
Aslx = ¥) 0903

= logg(x -y ) =logy, 25
= logx -y¥)=log, 25

i}
=log,(x -y)=log_, 5°
= logy(x - y)=-2logg 5
= log,(x —y)=-2
= x -y = 3 *[Removing logarithm]

Solving (i) & (i), we get

L83,
7Y T3



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

s g = Elogx”mm(i)

3
logixy )= 5
=logx +logy =5
2log x

=logx + =5 [Substituting (i ]

:}3|ogx+2logx _
3
Slog x
= =i5
3
=logx =3
= x =10°
Loxo= 1000
Substituting x = 1000
2% 3

5

log y =
=logy =2
=y = 10°
Sy =100



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

= % = 10°® [Removing logarithm from both sides]

— 42 = 1@

= 40° = »'2

(i) log, v =g

=y = 10%2

= y* = 10

= 10y* = 10% % 10
= 1(Rb = 10y

(iii )

We know 107 = x 72
10% =

=10 = y2

logf, =3a-2b
=p-= { Ra-2b

=p= (107 + (10* ¥

Substituting 10% & 10%, we get
3 F

=p= (%) ()

:>p=x55+y4




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

jlogﬁ%=2
{X+1) 5

MR
{X+1)_
{X_l)—ES

=%+ 1=25x-1)
= x4+ 1=250x-25
=25x-x=25+1
= 24x = 26
I N

24 12

Solution 15:
1

| A9 - log, 7 +1 e =
09 O 7+ 10y 22

49

7345

:b~|c::ugx4—19= -2

= log,

= -log, 49=-2

=log, 49=2

= 49 = x* [Removing logarithm]
Lox=F

Solution 16:

Given a8 =logx, b* =logy
2 3

M oy a_—b_ =logc
ERNG

logx  logy
= _ @ _=d¥
2 3
jBIogx - Zlogy
&
=3logx - 2logy = &logc

=logc

=logc

=|ogx® -logy? = &loge
2

=log [X—z] =|ogc®
Y



Solution 17:

X-y-Z

=log, 12 -log,2 xlog,,2-1og,,0.4
=log, 4 %x3)-log,2xlcg,,9-10g,,0.4

=log,,4 +log,,;3-log,2x2log,,3-log,, [%J

=log, 4 +log, 3 - % % 209,53 - logy 4 +10g,,10
0

10

) 2log,,3 )

=log, 4 +1og,,3 log,4+1

o

=1
(i)13<¥= =13 = 13

Solution 18:
Iogxlafﬁ:E—longﬁ
=>|ng15~q'§ +Iogx3«f§ =2
::=Iogx{15v|’§ x3¢’§) =2
=log,225=2
=log 15 =2
= 2log, 15 =2

=log,15=1
=x =15



Solution 19:

(iMlog,axlogh xlog.c

log,.a | b log, . c
— 99109 '9G100 , 1940

log, b log,pc  log,s

=1
(ii)log,8+log 16
_ 1og,8

logy 16

_log,,8 « log,, 9
l0g,,3  log,16

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

2
(iii) 10958
|09.516 % log,, 10
log,,8
l0g) 5

- log, 16 y log, 10
09,25  log,,100
log, 27
_ log, 5
log2® . 109;510
log,,5*  log,, 107

_logy2® " |0g;,5* . 09,5107

B log,,5 log,,2* log,,10
_ Slogy2 : 2log, ;5 y 2log,,10

log,, 5  Hog,2  log,,10

=3
Solution 20:
logm +log,m= IL”gi”;
_ logmab
logma

{Qlogba =

=log_ab {Q:Dgxa -

og,b

=loga+logh
=1+loghb

log b |

log,a







