[ Solution Slot — 1 (Mathematics) |
BASIC MATHEMATICS LOGARITHM

EXERCISE - | HINTS & SOLUTIONS
Sol.i C
A . 5. (a-b)®+(b-c)®+(c-a)
A & B are two rational number then B is N (a-b)(b-c)(c-a)
Al ional ifB=0.
so rational number i #0 Sol8 C
Sol2 A x3—a? + x + 2 &factor (x—a)

thena’-—a2.a+a+2=0

Everyirrational number can be expressed on the 3 .3
= a’'—-a’+a+2=0 = a=-2

number line. This statement is always true.

Sol9 B
Sol.3 D
° P(4)=k43+342-38 Q(4)=2:43-54 + k
(rational) x (irrational) = irrational except when x=0 remainder is same
X y P(4)=Q(4) = 64k +48—3=128-20 +k
Sol4 B — 63k=108—-45 :k=%=1
(x=2y) 2 = (x=2y) + (x=y=1)6
= (x=2y)(y2 = 1) = (x=y-1).6 Sol10 A

2x3 —5x2 + x+ 2 = (x—2) (@ax¥ —bx—1)

>x—2y=0&x-y—-1=0 => y=1,x=2 = 23 -5 4 x+2=(x-2) (28— x—1)

Aliter : (x +y) + (x—2y) 2 =2x—y+ (x—y—1)/6 a=2 = b=1
= x(1+\/§)+y(1—2\/§)=x(2+ \/E) Soli1 C
4x + 3|+ |3x—4| =12
+y(~1-6) =6 (x,yare rationals) [+ 31+ |
-3 .
(x—1)\/g—x\/§+x —(4x+3)—(3x—4)=12,xs7 ()]
YT Je-2y2+2 B
If x =2, y = 1 otherwise y is not rational 4x+3-(x—4)=12; —<xs<g -.-(ii)
sox=2 y=1
4
Sol5 A 4x+ 3 + (3x—4) =12; x>§ .. (iii)
(x=1)2+ (x=2)%2+(x=3)2=0 »
x=1&x=2&x=3 = No real solution From (i) x = — = From (ii) x = 5 (reject)
Sol6 B 13
aa—-b)+b(b—-c)+c(c—a)=0 From (iii) x = ==
= a’+b%?+c?—ab-bc-ca=0
1 Sol.12 D
Lra—m2 Ry — 32—
= pl@-br+ b0+ (e-a=0 X2=3X +2=0= (X -2) (X 1) =0
= (a—-b)2+(b-c)2+(c—a=0=a=b=c = x=*1,+2 . number of real roots is 4.
Sol.7 D Sol.13 B
(a—b)3+(b—C)3+(C—a)3 = IOgabc \/E + IOgabc\/a + IOgabC\/E
(a-b)(b-c)(c-a) =109, bc - Jca -ab =log,,, abc =1

[“a+b+c=0 = a+b3+cd=3abc]
.+ 3(a—b) (b—c) (c—a)=(a—b)3+ (b—c)3+(c—a)®
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Sol.14 C

1
log,15 logy 5 2 log, s logz15 =1 +l0g;5 =1+1=2

integral part of log, 5 = 1
- Integer =2

Sol.15 D
1
log, 1094 (/2 +\/§)=§,1000x=?
= logg ({2 +22)=x"

= logg342 =x"3

= (342)2= (18X”3j2

~ 18- 18"

:>x=% = 1000x = 125

Sol.16 D

at —(a2 +1)—2a
7|097(32) —a-1 - a2

2Iogz(a4) _ 3Iogs(a2+1) _2a

-a-1

(@Y -(@+1y

= 0 =a?+a+1
a —a-—

Sol.17 D

1 1 1
= logyabc * log.abc * log, abc

=l0g,c b + 109, C + log,,. @ = log,,.abc = 1

Sol.18 B
= x-2x-3=0 = (x=3) (x+1)=0
= x=-1,3 (x=—1reject - x> 0)

number of values of x is one

Sol.19 C

2 = Ix]
= \10g1o(=X) =10g;0+/(-x)?
= 4/10g10(=X) =log;o(—x)

= 10g;0(—X) = (log;o(—X))?

= log;(—x) (log;o(—x)—1) =0
= log,o(—X) = 0 or log,(—x) = 1
~ (x)=1or(-x) =10
number of real solution is 2

- x<0 = |x] =X

Sol.20 B
(32— 10x + 3) log [x— 3| = 0
= log|x=3/=0 or3x2—10x+3=0

= x-3=0 or(x—3)(8x—1)=0
= X3 or x—3=0, x=1/3
and|x—3|=1 Butx#3

= Xx—-3=10or3—-x=1= x=4o0rx=2
Three real solution

Sol.21 C
log,7 = log,4 < log,7 <log,8
= 2<log,7 < 3i.e. notinteger

Letlog,7 = % (where p and g are coprime)

= 2PA-7 — 2P=74
whichis not possible so log,7 anirratoinal number

Sol.22 C
= antilog,; 0.75 = (16)%/4 = (2434 =23 - 8

Morion-

Nurturing potential through education

394 - Rajeev Gandhi Nagar Kota, Ph. No. 0744-2209671,93141-87482, 93527-21564
IVRS No. 0744-2439051, 0744-2439052, 0744-2439053, www.motioniitjee.com, email-hr.motioniitjee @gmail.com




| Solution Slot — 1 (Mathematics) | Page # 3

EXERCISE - Il HINTS & SOLUTIONS
Sol.1 AB = 2(log,2) + 2 (Iogx2)2 + 6(log,2) = 3 +
3log,2
Yy _ V= x2 2
X_x:x;to,y_x = y=0 = 206+ 504-3=0 (Leta
) =log, 2)
x>0s0y>0 = y#—1 - y#—-1&0 - (+3) (2a—1)=0 - a=-—
3,1/2
Sol2 ABCD . log2=-3 = x =213 (Irrational)
=log;135l0g515 —log;5 log4405
- 3 1
= (logs5 +10953°) (logs5 + l0g43) or log2 =~ N x = 4 (Integer)
—log,® (log,® + 10g,34) 2

= (x+3) (x+ 1) =x(x+4) {Letlog5 = x}
= X2+ 4x+ 3—x2—4x= 3 Prime, rational Integer Sol.5 A,B,C,D

Sol.3 AB llogs x)? - 5log x +51(0g; ) = 5 Letlogzx=o
= logsxy = 2log,3 + logs2
= loggxy =10g5(2 x 9) = xy =18 _, (20°-9a®+100) _ 3
2 T2
dl 2 27213
andlogy,(x+y) = 5 = X+y= —203-902 + 106—3 =0

=> Xx+y=32 = x+y=9 = (a—1)(20°—a+3)

L 0P—90+18=0= (@—6) (x—3)=0 1
= (o—1)(x=3) (2aa—1)=0 => a=1,3, =
= a=6,3 so(xy)=(6,3)=(3,6) 2
1
Sol.4 AB,C,D . loggx = 1;logx = 3 ; loggx = >

= x=3; x=33=27;x=,3
Exactly three solution, one is irrational solution
and every real number is also complex.

4log, 2 6logy?2
=" +1+Iogx2=3

EXERCISE - Il HINTS & SOLUTIONS
Sol.1 Letanytwo odd natural no.
(2m+1) & (2n+1),m,ne N (i) 1 ) 1-(2+43)
(2m+1)2— (2n+1)2 = 4m? + 4m — 4n?—4n 1+(2+43) * 1-(J2+43)
=4m-n)(M+n-1)
—4(m-n) (M=n+(2n+1)) 1-V2-3  1-42-43 1-J2-43
Which is divisible by 8. T 1-(2 +3)? =1_(5+2\/§)= —4-26
- (m—-n)iseven = (Mm+n—1)is odd
(m-n)isodd = (m+n—-1)iseven —(1-+2-43) (W2 +43-1)(2-6)
T 4126 T 202+46)(2-46)
Sol.2 (i) \/\/\/g_1x\/\/\/§+1 22 +2{3-2-2J3-3J2 +4/6
* * = 2(4-6)
1 —‘/5_1 2-1 —-V2+V6-2 2:J2-\6
:\/§+1x\/5_1=?=\/§—1 =W =%\/_
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Sol.3 (i) (x—y)3-y3

=(X—y—y) (x=y)2+ (x=y) y+y?

= (x—2y) (@ —xy + y?)

(iiy a®- 73 +4

= (a—l+1] (a2+i2+12+1+l—aj
a a a

= (a—l+1] (a2+i2—a+l+2j
a a a

(iii) X3 —6x2 + 11x—6
atx =1, given polynomial is zero
=x2(x=1)=5x(x=1)+6 (x—1)

=(x=1) (x®=5x+6)=(x—1) (x=2) (x=3)

(iv) x3—9x—10
at x = — 2, polynomial is zero
=X (x+2)—2x (X +2) = 5(x + 2)
= (X +2) (X2 —2x—-15)

(v a2(b-c)+b?(c—a)+c2(a—Db)

=a? (b-c) + b%c —b?a + c?a—-c?b

=ab-c) + bc (b —c)—a(b?®—c?)
= (b—c) [a + bc —ab — ac]
=(b-c)[a(a—b)—c(a—Db)]
=(b—-c)(a—b)(a—c)
=—(a—-b)(b—c)(c—a)

Sold (i) (1+x+x)
=(xM2+ 24 + (1)2 - x4
S 12— = (4 1)2 - ()2
=4+ + 1) (=% + 1)
(
(

==+ 1) [E+1)2-x9

==X +1)(C=x+1) (X +x+1)

= (X3)2 + (2)2 + 4x2 — 4x2 = (X2 + 2)2 — (2x)2

=(X-2x+2) (X2 +2x+2)

Sols let 2= _-% _k = azbkc=dk e=fk

20%k* + 3b%d°k* — 5f%k*
208 +3p°d? - 5°
k*(20° +30°d° - 51°) (aj“

(2% +30°%d? —6°) T

Sol.6

Sol.7

Sol.8

lay| + [ay| + |ag| + ... + |a,| = 0,
sum of positive number is zero
then all a,, a, ... a, must be zero
a=a=a3=..=3,=0

M x+2=3 = |x=1 = x=*1

(i) x—-2x+5=0
fx>0=>x—2x+5=0=>—x%x+5=0=>x=5
fx<0 =>—x—2x+5=0 = -3x+5=0

5
= x= 5 (reject)

3
It is not satisfies the given equation so x=5
(iii) x|x| =4

fx>0=>x=4=x=2,x#-2
fx<0 => x2=4 = x2=-4
(iv) |[x=1]-2]|=1
= |x=1-2=1 or |x-1]-2=-1
= |x=1]=3 or [x=1|=1
= X=4 &x=—-2 or x=2 &x=0
- x=0,%224
V) |X2—=1|x|+4=2x2-3|x +1
= 2IX2-|x2-2|x-3=0
= |X2=2|x-3=0=(|x|=3) (x| +1)=0
= X =3&[X+1#0 ... x=x3 & |x]#-1
(vi) x—3|+2|x+1]=4

—1 0 3
—(x=3)-2(x+1)=4; x<—1 = x=-1 (reject)
—(x=3)+2(x+1)=4;-1<x<3 => x=-1

(accept)

5
X—3+2(X+1)=4 ;32x=>X= 3¢ [3, =) (reject)

So x = -1

(vii) [[x=1] 2| = |x=3|
x—1]-2=x-3 or [x-1]-2=—-x+3
X =1]=x—-1 or x—1]==x+5

Xx—=1=x-1;x21 | [-x+1=-x+5;x<1
—X+1=x-1;x<1|| x=-1=—x+5;x2>1

2x=2;x<1 2x=6;x<1
x=1 x=3

x=1,3,x21= xe [1, »)

identity ; x >1 no solution; x <1
= =

7I0935 + 3Iog57 - 5'0937 _ 7I0953

710935 _ 51093 7

and 397 = 71993 putting these values

5Iogs7 + 7l0gs3 — 5|0937— 710953 = 0

Morion-
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Sol.9 4logis4 + glogs9 = 1(l09x83
2
- 4|09424 + 9|0933 _ 10Iogx83
1
- 4.2Iog44 + 92|0933 _ 10Iogx83

= 2+81 =108 _, g3_ 1058
= log,,83 = log, 83 log,,10 .. x=10

Sol.10 a, b, c are different (+) real no. # 1

1 loaLb. log, b I log, C 3
= logy b.log, ¢ 78 Jog, ¢ T199%C og, b T
(1° +(logy b)° + (log, c)°

= (1) log, blog, =

= (log,a)® + (log,p)® + (log,c)® = 3 (log,a)(log b) (log,c)
X+y3+25=3 xyz=>x+y+z=0o0rx=y=z

= log,a + log,b + log.c = 0 or loga # log b # log ¢
= log,abc=0 = abc=a’ = abc=1

Sol.11 a=log,,18 & b =log,, 54

log,18 (2|0923+1J

8= log,12 = logp 3+2 “log,24

Let log,3 = x :>a=(x+2

log, 54 ( 3logs3+1
log>3+3

2X +1 [3x+‘|
| x+3

ab+5(a—-b)=

(x+2)(x+3) X+2

6x2+5x+1+5(2x2+7x+3—3x2—7x—2)

(2x +1)(3x +1) [2x+1 3x +1
. _

(X +2)(x+3)

x2 +5x+6 (X+2)(x+3)
T (x+2)(x+3) T (X+2)(x+3) ~

loga logb logc
b-c  c-a a-b
a = eklb—¢) — ga _ gk(ab—ca)
b= ek(c —a) = bb — ek(bc —ab)
c = ek(a -b) — cC = ek(ac —ab)
- g2. bb . cC - ek(ab—ca+bc—ab+ca—ab)

Sol.12

=K

= ad.bP.c¢=el=1

Sol.13

Sol.14

Sol.15

Sol.16

Sol.17

Sol.18

Sol.19

Sol.20

(@) x=1log, 3
ory=1og,, 5
log,3 >—log, 5
= log,3 > log, x5

(b) x=log,11,y = loggd
x=log;, 11 >1,y=1oggd < 1
. x>y = log;11 > loggh

logq (X% — 12X + 36) = 2
= x*—12x+36=100 = x2-12x—64=0
= (x—16) (x+4)=0 = x=16,—4

loglogslog,x =0 = logg logyx = 42 =1
= logx=3" = x=2% .. x=8

1
log;(loggx + 5t 9%) = 2x

1 1
= loggX + > +9%=32= loggxX + > +9¥=9X

| 1 —1/2 1 1
= loggx=-5= x=9 =x=Jg =X=73
2log, (4—x) =4-log, (—2-X)

here4 —x>0=>4>x&-2-x>0=> —-2>X
= log, (4—X) +log, (2—x) =4

= (4-x(2+x)=(-16)

= xX2-2x-24=0 = (x—6) (x+4)=0
= Xx=6,x=—4. x=-4

(log;yX)2 + 2l0g, X + 1 = (10g;,2)?
= (log;o x + 1) = (l0g,, 2)2

= logy (10 x) = £ logy, 2

= x=1/5 or x=1/20

log x+5
X 3 = 1083tlogx —  ylogx+5 _ {(3(logx+5)
= xllogx+5) = 1000(°9+5) — x = 1000 = 10° &
If log4Xx + 5 = 0 then x will satisfy the equation
x=10"° x=10% 107°

5
(loggX)? + loge, [;) =1

ol

2, \*J _
= (logsx)~ + 1+ logs x =1
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Sol.21

logs 5 —logs x

= (10g5%)" + ™4 oge x

Let logsx=a

= a%+ =1 > dd+?+1-a=1+a

1+a
= oe+a-2)=0 = a(o+2) (a—1)=0
~ oa=0,1,-2
logsx=0 =
logsx=1 =

x =5°
x = 5!

=

X=1
= x=5

1

-— _E52 L
loggx=—2 = x=5 = X o5

log,(log,x) + log, (log,x) =2
= I0922 (log,x) + log, (log,x) = 2

1
= > log,(log, X) + log,(log,X) = 2

= log,(log,x) + 2log,(log,x) = 4
= log,{(log,x) (log,x)?} = 4

2
logs X
= (log,X) ( 922 J =24

= (logyx)3 = 26 = (22)3
= logx=4 = x=2% = x=16

Sol.24

Sol.25

1
l0g4gg IX + Y| = E; log4qY — 10g4,lX| = 10944

X+yl=10=x+y=10 - x+y>0
y
cy>0 .- Iog10m=|og1oz4
:>|X|_2 = y=2|x| y>0
x—2x=%10
x—+1— x=%10
=t =z
Here x>0&y>0 y>0s0x<0
10 20
Ix—1A=(x=1)" A = log,x? - 2l0g,9

LHS.>0 = RHS.>0 = x-1>0
[2log; x— 4log, 3] log,(x— 1) = 7 logg (x— 1)
= [2log; x—4log,3 — 7] logg(x—1) =0

v Iflogg(x=1)=0 = x=-1=1 = x=2
2log; x—4log,3 -7 =0. letlog; x=1
22-7t—-4=0 = (t—-4)(2t+1)=0

t=4=x=81ort=-1/2 = x= 1/\/§(Reject)
x>1 so x=2, 81

-1
Sol.22 5%, Y[gx-1 =500 = 5%. 8X7 =58, 22 So0l.26 2log,log,x + 109y, 109,5(2 Y2 X) = 1
. 3x-3 oy 3x-3 1
=57 =1 S 8 R = '°92(|092X)2+Iogz(loggzﬁx] =
5 & 2 are coprime no. If their multiply is one. So
individual power of 5 & 2 is zero | (I0gs x)2
-3 = l0g, 3/2 =
x—3=O,X -0 — x<3 logs 27" “ +logs x
2 §+Io X
Sol.23 (a) Number of integer 6'° = (logyx)®=2|75 1092
Letx =610
= (log,x)2—2(log,x) —3=0
log,ox = 15 109,46 = 15 [log,,2 + log,,3] 27 2% .
=15[0.3010 + 0.4771] = IO?Z;_ 8 or I_ng X__: (not po133|ble)
~15[0.7781] Xx=2" = x=8 (v logyx>1)
~11.6715
Number of integer of x = 6'%is 12. baJab? —4a+b | [ ab—/ab? — 4a+b
b) % 5100 Sol.27 A=|Og10[a +4/a . (a+ )][a yal . (a+ )]
log;ox=—100log,,3 =—100 (0.4471)
=—4771=—47-1+1-0.71 ( b)2 ( b)z 4(a+b)
_ ab)® —(ab)® +4(a+
=—48 + 0.29 = 48 .29 A =logy, ( P ]
Number of zeros after decimal is 47.
A=log,y(a+b)=log,,(43 +57) =log,,100 =2
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A.B=2 (2|09618) i (3'096 3) — 22(1+|096 3) . 3'096 3

= 4(2.3)°%3 _43-12

Sol.28 (a) x=logz4 &y =logs3

1
log;10 = log;2 + log45 = Py 2log;2 + logs5

1

Toggs o X1
=2'99%* jogs3 T oty T

12
&log,(1.2) = logg 10° log;12 —log,10

=logs4 + 10953 —logg10 = x + 1 — 57 ;

2xy+2y —-xy—2  xy+2y-2

Xy +2

- 2y - 2y

(b) Klog25 =16 then | (log,5)° = (k°925)°625
= (16)0925 = 241905 _ plog:5" _54_ 625 g a3
Sol.29 (a) log,, (x2—12x +36) =2 = log,o(x—6)2=2

= (x-6)2=102 = (x—6)2=(10)2
= (x—6)2=10 = x=4,x=16

(b) 91+|Ogs X — 31+|Ogs X = 21 O

9.9°93%X _3y _ 210

= 9%2-3x—210=0 = 3x2—x—-70=0

= (x—5)(8x+14)=0

14
. x=5,x=—? But x>0

Sol.30 (a) logy; 472931} 971o774/3
= logy,3 {729%372374

=log,,; 4729.378/3 =log,,; {272.372

=10gy5 {92 =1l0gy;5 9% =l0gy 3 =~ 1

{Iogb(logb N)}
b a log, a

- a(109ab)(logy(logy, N)) _ - |jlogy (log, N)

Sol.31 (a) log,loglog,x =0

= logslogx = 4° =1 = logyx = 3!
= x=23= x=2% = x=8

(b) log logs[y/2x—2 +3]=0
= logs [V2x—2 +3]=¢°

= J2x-2 +3=5= Jox-2 =2
= 2Xx—2=4 = 2x=6 = x=3

(@) log,2 + log,m
We know log,mt > 1
= (log,m—1)2>0 = (log,m)? + 1 > 2log,n

(logs n)2 +1

logy >2 = (log,m+log;2) >2
2

(b) logs5= % (where p & g are integer)

= 5=3PA = 59=3PWhich is not possible
(~~ 5 &3are coprime no.)

So log,5 is an irrational

Similarly log,7 is also irratoinal

a, b € R greater than one
dce R*&c=#1

s.t. 2 (logc + log,c) = 9 log,,C

log, C 9log, ©
log;b ) ~ (1+log,b)

= 2 (lOQaC +

1+log, b 9log, €
., (g]—

log, b (1+log, b)
2(1+logb)?=9log,b {A=log,b}

2A2 + 4A +2=9A = 2A2_5A+2=0

=
=
= 2A2—4A-A+2=0
=

]
2A(A-2)-1(A-2)=0 = A=20rA= 5

Largest value of A=log_bis 2.

Sol.34 log,x. log,x . logsx = loggx . log,x

+log,x . loggx + loggx logsx

1 1 1
= |093X |094X |095X(|Ogs X + |Og4 X + |Og5 X - 1} =0

= log,3 +log, 4 +l0g,5 =1

= log, (3.4.5)=1 =10g,60 =1=x=60
or logsxlog, xlogg x =0

or loggx=0or log,x=0or logsx=0

= x=1or x=1or x=1

. Square of the sum = (60 + 1)2 = 3721
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Sol.35

Sol.36

Sol.37

Sol.38

Sol.39

2 3
log4(2000)8 * logs(2000)

1 1
—lo 4+=lo 5
3 92000 > 92000

1 2 2 1
—lo 4<.5%) ==
5 92000( ) c

5log, 5(3—/6)-6logs(v3-v2)

4
_ (22)5|0925/2(3—J€)—6|0923(J§—J§)
22><5><%Iogz(3—\/€)—2>;—6logz(\/§—\/§)
(3-V6)*
|092 (3—2)" (J3)* (/3 -+2)*
- -3 (5o
_1 3 2
810959 +3log*/gs [(ﬁ)|09257 - 25)|09256]
409
g2logs5 | 33log; V6

409

3
3/2 X2
=25+6 [25_63/2]= 252—62
409 409

1
|091/5[ j

4
= 50952 +2Iogz(mJ +log, (10 +2/21)

16
=2 +log, \/—+\/—2 x (10 +2/21)

=2+log,16 =2 +4log,2 =2+4=6

410910+ — glogrox — 230910 x*+2 _

= 0l0g1pX?+2 _ (2.3)'0910)(

N 4. 22'0910 X_ 2'0910 X ) 3'0910 X

= 4a2—-a.b-18b%=
= 432 +8ab-9ab-18b2=0

3
(7|097 25 _ 52 IOgS 6)

409

409

_ 232 3990x*

+|09f\/— \/—+Iog1/2 10+2\/—

=0

1

—18.321090% _ g

Sol.40

Sol.41

Sol.42

Sol.43

=
=

(a+2b) (4a—9b) =
a+2b=0

or 4a-9=0

SO 4a—-9b=0 = 4 0l0giox— g 3l0d10x =0

= 22 %% - 32 30910 X

= ologiox+2 = 3Iog1o X+2

= logypx+2=0 = logyx=—2
= x=102 = x=102 = x=1/100

Which is not possible because

or a+2b=0 = 20%90% 50 = glogiox >0
Sum of two positive no., is not equal to zero.

So x=1/100

Given that

log,a? = 28, log,b® = 5(2S?) & log,c* = 3(S% + 1)
2,2

then log, —— =2S + 10S%2 - 3(S8 +1)

49(1—Iog7 2) 4+ 5—Iog54

1
N\
N
N—
n
+
A=
1
|
+
|
1
|
1
V)

log,3 =

7 1 7
Iog7[fj log [fj 2|097[*J
= 49 2) +5 4) 7 2) 4

A=

a,log;5 =b, log,2=c

log, 63 _ 10g5(7.3%)

19014083 = 109, 140 ~ l0g,(225.7)

1 2
log, 7 + 2log; 3 o el
T 2+logy;5+logy, 7 > rabilt
c
__1+2ac
~ 1+abc+2c
x= ,loggb &y = ,/logpa
log, b
aX= avlogab -bY=0

Morion-
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EXERCISE - IV

Sol.1  log, N.log, N +log, N +log, N +log, N
log, N.logy Nlog, N
- logape N
1 1 1
LH.S. =15gyalogyb * logyblogyc * logy clogya
logy c +logya+logyb logy abce
~ logyalogyblogyc T logyalogylogyc
log, Nlogp Nloge N
= |Ogach = R.H.S.
Sol2 logip(x-3) 1
ol2 () logio(x? -21) = 2
= log(x—3)%=log,,(x2 - 21)
= X-6x+9=x2-21= 6x=30=>x=5
(b) log,y(log,ox) + logy, (Iog10x3 -2)=0
Here log, x>0
= 109, [(l0g;4X) .(log,x® - 2)] = 0
= (log;oX) (log;ox®—2) = 1
= (log4pX) (Blogypx—2) =1
Let logyx =Yy
= y(@y-2)=1 = 3y° -2y =1
= 8y2-2y-1=0 = (y—1)(By+1)=0
logpx =1 = x=10
1
logypX = ~3 = Not possible (- log;,x>0)
(¢) log,2.log,, 2 =log,, 2
1 1 1
= logox * loga2x = logs 4x
= logyx log, 2x = log, 4x
= logyx(1 + log,X) = (2 + log,X)
= y+y?=2+y {lety=log,x}
= y=t /2 =logx=1% 2 =x= o2
1 _
(@ t+5t=3 = t= 5, x=2 logs a
10 X+Yy
Sol.3 log,y + log x = 3 & xy = 144, — = JN

10

1
= 0t = (let o = log,y)

= 302 +3=1000 = 302—100t+3=0
= (—-3) (Baa—1)=0

HINTS & SOLUTIONS
~ log,y=3,logy=13 = y= 3,y = x1/3
144 144
y:xs,y=7 x:y3,x=T

Sol.4

Sol.5

= x* =144 = x? =12, (-12reject) | x =244/3 ,y =23
= x=2J3,y=243

264/3

2

=133 = J169x3 = /507

N =507

X+Yy
2

5Iogax + 5XIoga5 -3

(d)

— §9%aX | 5 50G.X _ 3 _ g 509X _ 3
1
= 5log, x =5 = 599X = 27" = log X = —log,2

a-100s2 ~logs a

=X= = x=2

(a) Givenlog,,34.56 =1.5386

then log, (3.456) = 0.5386
log,,(0.3456) = 1.5386

log;,(0.003456) = 3 5386

Characterstic is 3 i.e. but not equal to 4
Iog7N=3:N=73&Iog7N<4:N<74
N is positive integer

(b)

Number of Nis = 7% - 78 No. between
=73(7-1) |78 & 7

(©) log,,(2.25) =log,,(1.5)?

3
= 2Iog10(5) = 2[log,3 —10g442)

=2[0.4771-0.3010] =2 (0.1761)
=0.3522

Antilog,p1 0.75

= (2401)0-75 = (74)34 = 73 = 343

(d)

@ y=5%°

= log,, y = 200 log,, 5 = 200 [logmsxﬂ

=200 [logyp 10 —logyg 2] =200 [1 - 0.3010]
=200 [0.699] = 139.800
=log,py =139.8
y = number which have (139 + 1) = 140 positive
integer
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(b) y=6" = log,oy = 15[log3 + log2]
=15[0.4771+0.3010] =15 x 0.7781

= log,,y = 11.6715
- yis 11 + 1 = 12 digit integer.

(C) y = 3-100
log;qy ==—100 log,,3
=—100 x 0.4771 =—47.71
=—47-1+1-0.71=48 .29

y have no. of zeroes after the decimalsis 48 —1 =47

If X2+ x—6 = %% + 2x + 1 = x = — 7 not possible

If —(x® + Xx—6) = X% + 2x + 1

= 2 +3x-5=0 = (2x+5)(x—1)=0
-5

5
. x=? orx=1 :>X=—E is reject so x = 1

Sol.11 x + logy, (1 +2%) = xlog,,5 + log,,6

56

o =10% = 5% 2% (1 +29=5%.6
+
Sol.6 (lOga ) (lOga( ) = (1) — BX [(2)()2 + X _ 6] =0
é:ggay)) Iﬁga(x%)z&s 1 >0,a#1 g; — BX%0o0r (292 4+ 2%—6=0
ot a 2% -3o0r2*X=2sox=1
From (1) & (2), Iogax = 4Iogay = x=y*
From (1) & (3), log,z = 7log,y = z =y’
Putx & z in (2) 50910 X _ 5logio X1 _ 3l0gi0x+1 _ glogiox-1
= (log,y) (log, (y*yy’) = 12 . .
= (log,y) (log, y'?) = 12 — glogiox 4 500 glogigx g, 3°9°
= (log.y) (log.y)=1 = log.y==%1 3
(log,y) (log,y 9aY
1 1 1 6
~y=aor—,x=a%*or 7,z=a’or = logiox | 2| _ Llo
y a 2 a’ = 5e0 5 = 3/0910%
Sol.7 L = antilog,,, (0.4) 5)090% (52
L=(1024)0'4 (210)04 24 _ 16 = (Ej = (gJ :>Iog10x—2:>x— 100
M = No. of digit in 610
10 [log(2 + log(3] = 10 x 0.7781 = 7.781
M = 8 (digt) 1+logo(x —4)
logg N =2 i.e.logg N <3 Iy _ayv=1
62 < N < 63 Iog&(\/x+3 Jx 3)
No.of Nis =6%-62=62(6—1)=36 x 5=180
LMN. = 16 x 8 x 180=2(3040) = logy2(x~4) = 10G;12 (Jx+3 = Vx-3)
= 10g,(2x—8) =109, (/x +3 — v/x-3)?
logy x
Sol.8 log.x=x wherea= X >*
%a oo 4 = 2x—8=(x- -2Jx2_9
x=a* and a°%* =x
s A%t L xologa o Xz 4 x2_9 =4=>x=15,(-5reject) so x=5
= X=2
logg120 + (x—3) — 2logg(1 — 53
Sol.9 x992x+4 _ 3o =—logg(0.2 - 5x4)
* - x—4
= (log, x + 4)log, x =5 — log %;352)=(3_x)
= (log,%)? + 4(log,X) =5 =0 °  (1-5°7)
= [(log,x) + 5] [log,x—1] =0 d
= log,x =—5 or log,x = 1 - 120[(0.2-5" 7)] _ 1
1 (1 _5X—3 )2 5X—3
WX=2%=— x=2
82" 120 [1-5%79] -
?W=5x_3 Let=5*°=t
Sol.10 log,,, (2 + x— 6)2 = 4 [1=57"]
= 2log,,; €+ x~ 6| = 24[1-1] 1 1
= X +x-6| = (x+1)? = 5 =— = 24t=1—-t=> t= —
= +(+x—6)=x+2x—1 [1-1] t 25
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1
= 5X‘3—2—5—5‘2:x 3=-2 = x=1

’
Sol.15 log 4 + (H—) log 3 =log (%/5 +27)

]

= 12t=12+27 {Let 32x =1}

= t2-12t+27=0= (t-9) (t-3)=0
1 1

. t=9ort=3= 32X —320r 32x = 3

1 1 1
=20 — =1= X=—o0orx=—

2 2x 4 2
= x¢ Norxe N v Xe o
Sol.16 2log (2y — 3x) = log x + log y
= (2y—3x)2=xy = 4y%+ 9% — 12xy = xy
= 9x% +4y2 —13xy = 0 = (1)
Butx>0,y>0 2y —-3x>0
2
:9{5] +4—13[lj=o x.2
y y y 3
= 9t2 _13t+4=0 t:%(mn
t—1)(9t-4)=0 2 11 4
= (t=1)@-4)=0= =1, =3
2 hould b 2. X 1 (reject x_ 4
should be < = y = (rejec):>y 9

Sol.17 loggx + log, y? = 5 & loggy + log, X% =
= l0g,x"3 + log,y = 5 & log,y"”® + log,x = 7
— X1/3y =925 & Xy1/3 o7
multiply both equation

23
4

1
— (Xy)4/3 212 = Xy = 2 — XY=29

logqg2+logx +logy +logxlogy =4 -3
logig2+logy +logz—logylogz =1
logz +logx —logzlogx =0

Sol.18

{Letlog,ox = X, log,qy =Y, log4yz = Z}

X+Y = XY =log;(5
Y+Z-YZ=logy5
Z+X-XY=0

(X=1)(Y-1)=1-logig5=logig2 ...(i)
= (Y-1)(Z-1)=1-log;g5=Ilogig2 ...(ii)
(Z-)(X-1)=1 ...(iii)
Muliply all equation (i), (ii), (iii)
= [(X=1) (Y=1) (Z-1)P = (logy(2)
= X=1)(Y=-1)(Z-1)=%(l09;42) ...(iv)
d|V|ded by (i), (ii) & (iii)
=(Z-1)=%1,(X=1)=%1,(Y-1) =%log,,
Z=0,2,X=0,2,Y=1zlog,,2

10
= log4yz =0, logyyx=10,log, Y =log;, >
= z=1,x=1,y=5
andlog,,z = 2,l0g,ox = 2,109, =10g4, (10 x 2)
= z=100,x=100,y =20

Sol.19 x=1 +logbc;y=1 +log, ca,z =1 +log.ab
= x=log,abc; y = log, abc ; z = log,, abc

1 1 1

= X

= 10gapc@ ¥ T 10ganc b 2= logap €
we wish to prove that 1 + 1 + 1 =1
X vy z
L.H.S. = log,,, abc = 1

Sol.20 Let Iog(c+b) a+ Iog(c_ b)a= 2log,,,alog. ,a

= log,(c—b) +log, (c +Db) =2

= c?-b?=a? = a?+b?=c?
1T 1
logyc  logya logyb
Sol.21 =
logya T 1
logyb  logyc

b
| =
logyc  logy b.logyc ( O a]
=~ logya = logya.logyb (IogN cj

= b%=ac

c_b_c
a b

b
= IogNg = |°9NB =

3
Sol.22 5 log,(x + 2)% + 3= log, (4 — x)2 + log,(6 + )3

= 3log, [x+2|+3 =3log, (4—x) +3log, (6 +X)

= log, [x+ 2| +log, 4 =log, (4 —X) (6 + X)
= 4|x+2|=(4-x (6+X)
(i) fx+2>0 then 4(x+2) =24 —-2x—x°

= x*+6x—16=0 = (x+8)(x=2) =0
“~ x=—-8,2" (-8+2) 20 so x=2
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(ii) lfx+2<0then—4(x+2)=(4—-x) (6 + - (\/;+|\/;_1|)2=4\/;_3+4|\/;_

X)
= —4x—8 = 24 — 2x— 2 =2 — 2x— 32 1l
=0 = X+ (Jx —1)2+2x |Jx -1l
+ =4 Jx +4|Jx-1]-3
o 2EV4rizs L e Ix +4 1 x -
2 = x+x+1-2Jx +2/x|J/x -1l
“(1+4/33)+2 £0 s0 x=1-+/33 =4 Jx +4| /x -1]-3
= 2x—6./x +2x |/x —1=4J/x 11—
Sol.23 ,/(2008) (x)°%00X =x2 (here x > 0) 31
taking log,,g both side = x=3./x +2=]Jx -1 (2= x)
1
= §+(|°92008X)2=2(|°92008X) = (Vx 1) (Vx =2)+1Jx =11(Jx —2)=
0

= 2(10g,00gX)2 — 4 (10gop0eX) + 1 =0
product of roots of f Jx =120 = x>1

1092008 #B = (1092905%) + (1095005P) 2(Jx-1N(Jx -2)=0 = Jx =1or Jx =2
= x=1 or x=4
f Jx —1<0 = x<1

(Vx=1) (Vx=2) = (¥x = 1) (Vx=2)=0=0=0

X+4 X 3-x ; ;
Sol.24 Iogz[ X ]+Iogz[x+4] =2 log? [X_J identity for x < 1

but v/x include in equation so x>0
common interval of x>0 and x< 1

= 10050080 = — [— %j - of = (2008)?

b
flog? & =log®7}

b 0<x<1&x=1,x=4 so [0, 1], {4}
I 2[x+4] I 2[3—X) 1 1
2log” | 7y ) =2log” | 4 Sol.26 Iogz(4—x)+Iog(4—x)|og(x+§j—2Iogz(x+§j=0
{Iog(x+4)+log[3_xﬂ {Iog(x+4)—log[3_xﬂ 1
X x—1 X x-1)| =0 LetA=(4-x) &B =log (X“‘Ej
(x+4)(3-x) (x+4)(x 1) — A2+ AB-2B2-0 = (A—B) (A+2B)=0
|Og X(X _1) . |Og X(S _ X) = O 1 1
so log (4 —x) = log (X“‘—j S 4-X=X+ =
(x+4)(3-x) (x+4)(x 1) 2 2
X(x =1) =1or x3-x) ° 7 7
2 —x+12 =x2—x or ¥+ 3x—4=—x%+ 3x = 2x=7 = X=7

2%=12 = x=t Jg or 2% =4=x=1 3 1
A or log (4 — x) + 2 log (X+Ej=0
: (1+;)>080x=—\/_;—\/§reject

1
> @4-X)(x+=)2=1=-4x3+12x2 + 15x =0

~x= 2,46 2
= x=0 ;4x¥-12x-15=0
Sol.25 log, (/x +[+/x —11)=10gg(d yx —3+4| Jx —1I) L 1244144240 _ 12+ 4424
8 8

= logg (Jx +l4x —1)?
=Iogg(4\/; —3+4|\/; -1))
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X = is reject

3++24 1 3-24
2

o X+—>0s0
2 2

Sol.27 Leta number M such that
log;o M2p = M2x=10°
|0910M<p+13 M < 10P+1
P = No. of integer M is = 10P*' — 10P
P=10°.9

EXERCISE - V

Sol.1  logy, 10gg(X? + 7) +l0g,, 109/, (@ + 7)1 = =2
1004 Loga(x2 +7) | +10g, | +loga(x? +7) | =2
= logg, Elogz(x +7) |+logy 5092(X +7) |=—

t t
= logg, [gj +10g4/ [gj =2 {Letlog,(x? + 7) = 1}

logo t—log, 3 logot—1

= logp3-2l0g,2 * [1j =-2
logs| —
2
z-a z-1
= a_2+_—1=—2 {Letlog,t=2z &log, 3 = a}

Let a number N such that
1 1
Iogm[ﬁ] >—q &Iogm[ﬁ] <—q+1
1 1 1
= N>1O‘q& N<1O_q+1 =N<109& N> 109

Q = Number of integer N is = 109 — 109"
— 1091 (10-1) = 1091 . 9

P 10P.9
log,oP —10g,,Q = '09106 = '0910—1Oq—1 9

=log;10P %! =p—q + 1

HINTS & SOLUTIONS

> z—-a+(1-2)(a-2)=-2(a-2)

= z(83—-a)—-a+a—-2=—-2a+4

= z(3—a)=—2a+6= z(3—-a)=2(3-a)
= 2z=2 = log,t=2 = t=4

& log,(x% +7) = 4

=> xX¥+7=2* = x=9 = x=-3,3

log,(x—1) = logy(x— 3)

1
= Elog2 (x=1) =log, (x—3)

= log, (x— 1) =log, (x— 3)?

= X—1=xX-6x+9 = x*-7x+10=0
= (x—-2)(x=5)=0 => x=2,5 butx>3
= x =25 onlyone solution.
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Answer Ex-I SINGLE CORRECT (OBJECTIVE QUESTIONS)

1.C 2.A 3.D 4.B 5.A 6.B 7.D
8.C 9.B 10.A 11.C 12.D 13.B 14.C
15.D 16.D 17.D 18.B 19.C 20.B 21.C
22.C

Answer Ex-II MULTIPLE CORRECT (OBJECTIVE QUESTIONS)

1.AB 2. ABCD 3.AB 4. ABCD 5. ABCD
Answer Ex-III SUBJECTIVE QUESTIONS
. o 2+ \/E - \/E
2. (i) J2-1 (i) = ——
1 > 1 1
3. (i) (x — 2y) (<2 + y2 — xy) (ii) [a——+1j(a +¥—a+5+2j (i) (x — 1) (x = 2) (x - 3)
(iv) (x + 2) (x> —2x = 5) (v) —(a—="Db) (b —c) (c —a)
4
4, D *=x2+1) (C+x+1) (C=x+1) (i) (x®—2x + 2) (X2 + 2x + 2) 5. 2—4
6. A, =8,=85= e, —=a =07. ()x==1(i)x=5(iii))x=2 (iv) x=—3, 3 (V) x = — 1
8. 0 9. x=10 10. abc=1 1. 1 13.  (a)log,3 (b)
log, 11
14. x=160rx=—-4 15. 8 16.  {1/3} 17. {4}
18 11
' 20'5
1
19. {107°.10% 20. {1 5, 25} 2. x=1622. x=3 23.
(@) 12 (b) 47
24. x=10/3,y=20/3 & x=-10,y =20 25. X =2 or 81 26. X=28 27. 12
Xy+2 xy+2y-2
28. (&) 5 T g (b) 625 29. (a)x=160rx=—4 (b)x=5
30. (a) -1 (b) log,N 31. (@a)8 (b)x=3 32. (a) 2
33. 2
]
34. 3721 35. E 36 9 37. 1 38 6
39 - L
- X% 700
25 1+2ac
2 __ 3 - -
40. 2s +10s2—3(s® + 1) 41. > 2. S
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Answer Ex-1V ADVANCED SUBJECTIVE QUESTIONS
2. (@) x=5 (b) x=10 (c) x = 2V2 or 22 (d) x = 27°92 where base of log is 5.
3. 507 4. (a) 0.53861 1 .5386; 3.5386 (b) 2058 (c) 0.3522 (d) 343
11 1
5. (a) 140 (b) 12 (c) 47 6. (a% a, a’) or [g’g’?j 7. 23040
1
8. X=2 9. x=2or§ 10. x=1 11. X =1 12. X =
100
13. x=5 14. x=1 15. xe€ ¢ 16. 4/9 17.
Xy = 2°
18. x=1,y=5,z=10rx=100,y=20,z=10 22. x=2o0r1- .33
7 3++/24
23. (2008)2 24. x= 2 or /g 25. [0, 1] L {4} 26. O’Z’ > 27.
p—qg+1
Answer Ex-V JEE PROBLEMS

1.x=30r-3 2.B
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