p Ac E Advanced Booklet Solution

1IIT- MEDICAL !nequations & Equations

1.

EXERCISE - 1 [A]

:\/@_W ’ Iog% 4
2] ][]
- (_

...... (as a square root of a value can’t be negative)

(b)
= log, 4log, 5log, 6log, 7log, 8log, 9
b log, b

By formula log, I
0g.a

Given value is = log4 1/ 1og5 | log6 | log 7
log3 )\ log4 ){ log5 )\ log6

Iog 9
Iog 3
=2

=log, 9

(©

log, Iog{ 7«/%/7}

— Iog7 |0g7 (71/2.71/7.71/8)
=log, log, 7""* =log, (7/8)
=1-3log, 2

(©
= A=log, log, log, 256 + 2log ; 2

= log, log, I0g4(4)2 +log , (2)
22

Yo )
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= log, log, 4+ 2><ilog2 2

( j
2
:>|0922+4——1+4

=5

(d)

= log,, x = y(given)

2
= 100,490 X" =2l0g, ; X

N 2><%Iogm X (by formula log :%Ioga b)
(©
=a™=a"

Take log both side

mn m"
= log,a™ =log, a

=mn=m"
=m"t=n

1
=m :[n”—lJ
(b)

(logx —log y)(log x* +log yz)
(logx* ~log yz)(logx+ logy)
(logx—logy)2(logx+logy)
2(logx—logy)x(logx+logy)
=1

(©)

—=a>0,b>0,c>0

= log(a*b°c’ )+ log (%j

abc
a®b°c*
= log ~he

= log (aa‘lbb‘ch)

(@)
4 4 1 3
log, (Zj_ 2log, (4(-2)") =log,~ 2l0g, (4°)
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10.

11.

12.

13.

14.

(©)
= log, x.log; k=1og, 5; given k=1 k>0

- logx logk log5
logk log5 logx
= (log, x) =(log, 5)
= x =5 is the only possible solution

(©)

= log, a.log, x =2
loga logx 9
log5 ' loga

= log, x =2

= x =5
=25

(b)

= log(x+1)+log(x-1)=1log3
= log(x+1)(x—-1)=log3
=x*-1=3

=X’ =4

= X=%2

But x+1>0 & x-1>0
=>X>-1&x>1

So, x €(1,%0) is our feasible region
Only x = 2lies in the feasible region.

(b)
= log,, (2x* +7x+16) =1

= 2x° +7x+16=10"
=2X°+7x+6=0

= 2X° +4x+3x+6=0
= (2x+3)(x+2)=0

:>x:—§.—2
2

(b)

= log,, [ log,, (log,, x)]=0
= log,, (log,, x) =10" =1
= log,, x =10' =10

=x=10°
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15.

16.

17.

(d)

= log,, x+log, x+log, x =14

:>1Iog2x+llog2x+logzx:14 (bylog b =£Iogabj
4 2 a k
7

:Zlogzx:m

= log, x =8

=x=2°=256

(@)

= Iog[ sinx > 0;x €[0,47]

)

As base L lies between 0 to 1satisfy given inequality, 0 <sinx <1

2
=Xe (O,Tt)u(Zn, 371)

As we can see in this interval

Multiples of %

(b)
= log, (x* —6x+12)>-2

2

= log, . (x2 —6X +12) >-2
= —1xlog, (x* —6x+12) > -2
= log, (x* —6x +12) <2

= log, (x* —6x+12)~log, 4 <0

2_
:Iog{%}éo
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/
/1

2
X _6X+12§

=0< 1

Case-1
o< X? —6X +12
=X°—6x+12>0
=xeR...... (1) as discriminant if quadratic expression x> —6x+12 is less than zero.
Descriminant D = (—6)2 -4(12)(1)
=D=-12
Case-2
X* —6x+12 <
4
=X —6Xx+12<4
=X’ —6x+8<0
= (x-4)(x-2)<0
=xel24 (i1)

N s
2

= 4

4

By taking intersection of (i) & (ii) we get x €[2,4]

(b)
:>2|09J§(X_1) >X+5 Here x-1>x>1 ... (1)

1(x2)
=2 (2)2 >x+5

2log, (x-1)

=2 >X+5 (or by formula log , =%Iogg)

090V 5 x4 5

=72
:>(x—1)2 >X+5
=Xx2+1-2X>Xx+5
=x*-3x-4>0
= (x—4)(x+1)>0
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19.

Soweget x e(—0,-1)U(4,0) . (ii)
By taking intersection of (i) & (i)
=>Xe (4, oo)

(©

= Iogm(x2 —2x—2)£0

As base is greater than 1 so to hold the inequality true

—=0<x?-2x-2<1
/1
S0, 0<x®*—2x—2and x*-2x-2<1

Case-I
T S

-3 \__1+3

=x*-2x-2>0
= [x—(1+\/§)}[x—(l—\/§ﬂ >0
So, XE(—oo,l—Jé)u(1+J§,oo) ....... ()

Case-2
=x?-2x-2<1

=Xx*-2x-3<0

= (x-3)(x+1)<0

So we get x €[-1,3]

By taking intersection of (i) & (ii) we get,

=X e[—l,l—\/g)u<1+\/§,3]
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20.

21.

22,

()

X+2
=log,, — <1
X

As base of log is less than 1 so hold the inequality true
X2, 02
X
X2 0250
X
- X+2-0.2x S
X

0.8x+2

0

= >0

So, x € (—oo,_?s} U[0,0)

mlog, n . aIogan — nm

—a
(d)
= log, (x*-1)>0

2
As base of log is less than 1

So, log, (x2 —1) >0

2
=0<x*-1<1
=1<x?<2
=x?>>1and x*<2

=X e(—oo,—l)u(l,oo)&Xe(—\/z,\/i) :Xe(—\/z,—l)u(l,\/z)

(@)
= log ; (x*-3x+2)>2

2

\/g 2
=lo x?=3x+2)>1lo =
og(r'-3x+2)2 kg 7]
2
:|ogf w >0

1

-.*base is less than 1 so
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23.

24,

:>0<x2—3x+2&(x2—3x+2)s%

:>(x—2)(x—1)>0&x2—3x+%£0

=>xe(-0l)u(2x) ... (1) & xz—gx—%x+%£0
&(x—§j(x—lj£0

2 2
&Xe(%,g) ....... 2)

Taking intersection of (i) & (ii)
= Xe [i,lju(Z,E}
2 2

(@)

log,, (x2 +X +1)+1< 0

log, s (x* +x+1) < -1

1
NG +x+1>(lj
3

X2 +X+1>3
X2 +x—-2>0
x+2 X— 1 >0

\ /
N_

xe (0, -2)u (1)

(b)

4\"2 1

= (x°) (16%°) (%x)  a
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25.

26.

27,

28.

s 2 2 -3 4\ 2
:x3.(42)2.(x3)2.(4‘1)2. X?

s 4 3 43
— X3 x43 xX? x42 x X9 2

o (1)
X .

(1),
= X\¢ P x'\® ¢ x\P 2

+ +
:chacba

=x’=1

()
—=ama"=a™
:> am+n — anm

=m+n=mn
Then m(n-2)+n(m-2)="?
= 2mn-2m-2n
=2(m+n)-2(m+n)

(b)
2m+3 x 32m—2n % 5m+3+n x 6n+1
6m+1 ><10n+3 ><15m
(2m+3 ) (32m—2 )(5m+n+3 ) % 2n+1 % 3n+1

GERCERCCY

2m+3+n+1—(m+1) 32m—n+n+1—(m+1)—m 5m+n+3—(n+3)—m

= 203°5°

=1

()

amn — am

= mn=m"

= n=m"*?
1

= m=n"1

Website: www.iitianspace.com | online.digitalpace.in


http://www.iitianspace.com/

29.

30.

31.

32.

(d)
(2n+1) (22n)2n .
(2m+l)m 22m

nm-+m 2n+n
2 x 2

2mn+m22m

=

2(nm+m+2n+n)—(mn+n—2m) -1

=22 =1
=2n-m=0
=m=2n

(©)

=5715(0.2) " =26
x-1 1 *

=57 +5 g =26

— 5X71 +517X+2 — 26
=5 +57% =26
At x =1,3above equation satisfy

()
=221 =4
= 2" —2—:4
2
—=22"-2"=8
=2"=8
=X=3
So, X*=3=27
()

2x-4

= (25)"" = (125)
:(52 )x72 _ (53 )2x—4
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33. (@)

2
=a¥*>a%0<9<1

Y

A
\((0,1)\

7 X

4.  (a)
47005 _7 0% < 4
40.5 7

4X 2X

Let i =k
2X

2K =Tk <4

2k> —7k—4<0

2k —7k—-4<0
2k?—8k+k—-4<0
2k (k—4)+(k-4)<0
(2k+1)(k—4)<0

-
e

As k = 2% it can only be +ve

.'.0<i<4
2X

= X €(-2,0)
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35.

36.

37.

(d)

=f(x)=5-|x-3

= f(x)=5-(x-3);x€[3,x)
=5+(x-3);x e(—»,3)

= f(x)=8-x;xe[3,)
=2+X;x €(,3)

So, greatest value of function occur at x =3
So f(3)=8-3=5

(b)
Let f(x)=|x—4+2
As we know that |x| >0 for every x e R
o |[x—4/>0
The minimum value of function is attained when |x—4|=0
Hence, minimum value of f (x)=0+2=2
Alternate Method
f(x)=|x—-4+2
There is one critical pointi.e. x=4
f(4)=|4-4]+2
=0+2
=2
Hence, 2 is the minimum value of f (x).

(b)

Given equation is x> —3|x|+2=0

We can write this as

|x|2—3|x|+2:0

= |x|2—|x|—2|x|+2=0

= [X(1X|-1)-2()x-1) =0

= (IX-1)(x-2)=0

This is possible if, at least one of the two factors is zero, i.e.
[x|-1=0 or [x|-2=0

= |x|=1or|¥=2

= Xx=xlor x=12

Clearly, we can see that there is four distinct value of x.
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38.

39.

40.

41.

42.

(b)
Given ‘xz —12x+32‘+‘x2—9x+20 -0.

Every modulus function is a non-negative function and if two non-negative functions add up to get

zero then individual function itself equal to zero simultaneously.

x> —12x+32=0 for x=4o0r8

x?—9x+20=0 for x=4 or5
Both the equations are zero at x=4
So, x =4 is the only solution for this equation.

()

Since the modulus function '||* always returns a positive value or 0, its not possible to have -2 as the

value of modulus of any expression.
Hence, |x+2|=-2 has no solution.

(@)

= x*—|x|-6=0

Casel: x>0

=X —Xx-6=0

=>x=3-2

But x >0s0 x =3 is the only root.
Case 2: x<0

= X2 —(—x)—6:0
=x*+Xx—6=0

=X=3-2

But x <0so x =-3 is the solution.
So multiplication =3(-3)=-9

(@)

= |x-1+|x+5/=6

&% a
s\ 1

This is special case as (x—1)—(x+5)=—6

So the given expression will hold true if (x—1)(x+5)<0

= x e[-51]

(b)
|x =3 +|x+5|=7x
2X+2=7X X=>3
—(x—-3)+(x+5)=7x -5<x<3
—(x=3)-(x+5)=7x x<-5
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43.

44,

(©)

Let 2x+3>5 and 2x+3 < -5 {by the property of modulus}
So, first take 2x+3>5
= 2Xx+3-3>5-3
= 2X>2

= x>1

Hence, x e (1, )

Now take 2x+3<-5
= 2Xx+3-3<-5-3
= 2x<-8

= X<-4

Hence, X € (—o0, —4)

. Xe (oo, —4)U(l, )

(©
:>|4—3x|s1
2

Case 1: 4—3x20:>x£g ....... (1)

Case 2: 4—3st:>x>g ......... (1i1)
1
=SS0 —(4—3x)£§
:>—4+3x£l
2
:>3x£g
2

3 :
=>X<—

> (iv)
Taking intersection of (iii) & (iv)

:Xe(%,g} .......... (B)

So union of A & B is the solution of the given inequality x Eg}
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45.

46.

So, [x|>-2 or |x|>1
~|x| > -2 holds true for x R
Now, |x|>1

=>Xe (—oo, —l) u(l,oo)

(d)
||x|—1|<|1—x|
Casel x>1
X-1<—(1-x)
x—1<—(1—x)
-1<-1

No solution
Casell 0<x<1
1-x<1-x

No solution
Case lll -1<x<0

|-x -1 <1-x

1+x<1-Xx
Xx<0

=X e[—l,O)
Case IV: x<-1
|-x -1 <[1-x|
[1+x|<1-x
—(1+x)<1-x

-1-x<1-x
-1<1
True for all x.

Xe (—oo,—l)
“.x e (=0, ~1]U[-1,0)

=Xe (—oo,O)
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47.

48.

49.

()

+g <3
X
—3<x+g<3
X
x+g+3>0 , x+g—3<0
X X
2 2
X +3x+2>O , X —3x+2<o
X X
(x+1)(x+2) -0 (x-1)(x-2)
X ’ x<0

(b)

X*=|x+2|+x>0
Case | x=>-2
X*—(X+2)+x>0
x?—=2>0
Ke(-on,~2) o (Z.)
Case Il x<-2
X?+(x+2)+x>0
X2 +2x+2>0
(x+1)2 +1>0
XeRiex<-2
From (1) & (2)

Xe(_w,_@uw,w)

= ,/1 X Ehere >0: X >0; X <0
1 X X 1-x 1-x x-1

So, x €[0,1) is the feasible region for the equation

()(lx) 13

Jl_x\/_ 6

13
:>—:—

x(1-x) 6
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50.

51.

+\, K

Taking square both side
36

169

36

=X —X+—=0
169

9 4
=>|X—— || x——1|=0
( 13)[ 13)

9 4

X=—,—
1313
Here values lies in the feasible region

= x(1-x)=

(d)
:>4/3y+1:4/y—1 ........ (1)

=3y+1>0&y-1>0
:yz-%&yzo

=y e[0,) is our feasible region

By equation (1), taking square of both side,
=3y+l=y-1

=2y=-2

=y =-1; which does not lie in feasible range of y.
So no solution of y.

(@

Ix+1-+/x-1=+4x-1

= (x+1)+(x-1)-2yx° -1
=4x-1

= 2x+1-4x=2yx*-1
= 1-2x=24x?-1

= (1-2x)" =4(x*-1)
= 1-4x+4x> =4x* -4

= 4x=5 = x:§
4

Putting x :% in the original equation,

LHS.=1&R.H.S.=2,
Hence, no solution.
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52.

53.

|
1 "0 2
So Xe(—oo,—l]u[z,oo)

(x+2j 2
= [1- — <=
X 3

[x+2j 4

=1- — |<=

X 9
5 x+2

X2

5x?—-9x —18
:>—
9x?
(5x+6)(x—3)

X2

So, XG(-g,oju(o,s)

+

<0

<0

= <0

+

| | |

1 [ | 1

6 0 3
5

By taking (1)(2)

= X e(—g,—l}u[Z,S)

(©

= (x-1)yx*—x-220
:>(x2 -x-2)20
=(x-2)(x+1)=0
=X e(—oo,—l]u[Z,oo)

So, X e[Z,oo)

Ro

(x-1)=0

Xe[l,oo)
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B s 0

1. (b
= log(ab)—log|b|
We can see that ab>0—=a<0&b<0 or a>0&b>0
So log(ab)—log|b| = log|ab| - log|b|

=log|a|.|b|—log|b|
= log|a| + log|b| - log b|
=log|a|

2. (b
log, M +9log, N =3(1+10g,,4, 5)

log, MN® =3(log, ,,; 5%0.008)

log, (MN*) = 3log g, 0.04 = 3><§

So MN®°=9
3. (b)
x=log, nc= log be
loga
X+1= log be +1
loga
IV log bc+ log x
loga
I logabc
loga
Similarly
y+lz logabc & 741 logabc
logh logc
1 1 1
+ +

x4+l y+1 z+1
loga . loghb N logc
logabc logabc logabc
_Iogabc_l
logabc

4, (©
A +4°+4°+4° 6°+6°+6°+6°+6°+6°
N = 5 5 a5 5 o5
3F+3+3 2°+2
_4><45><6><65
C3x3 2x2°

=N
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4°x6° 4°x6°
T(2x3 6
N =4°
N=(2)
N =22
log, N =log, 2% =12

(©)

logl5=a log75=Db
log5+log3=a = logl5+log5="h
= log3+2log5=b (from (i))

= —b+2a=Ilog3

logl5+log3 a-b+2a 3a-b

log.. 45=
Grs log 75

(@)

log,b=2,log,c=2,log,c=log,a+3

log,b=2 = b=a’

(i)

log,c=2 = c=b> = log,c/a=3 =c=27a

Now a>0,b>0,c>0,a%1b=1

If b=a® & c=Db?

c=a'=27a=0 = a(a3—27)

a=3
b=a’>=9
c=b*=81

(b)
2 3

+
6log, 2000 6log, 2000

1
= E[2 109 500 4+ 310 504 5]

= %[log2000 45 ]

1 1
= E |092000 2000 = E

(b)
IOglo2 =B

o0 1025 4 .y
11024 4

= log,, 4100—log,, 2" =
= log,,4100 = o +128

= thisgives a=0,a=3
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10.

11.

12.

13.

(d)

We know that, forany —1<r <1, a+ar+ar’ +.....+o= li therefore
—r
1 1 1/3 1

Tttt +o0=—"—=—
3 3 1-1/3 2

Finally we have

) 2log,5(1/2) ~2log,5(2) logs2(4)
(0.16)Iogz_5|:(1/3)+(113 )+ ...... +ac] _ (EJ _ (gj _ [§j -4

5 5 2

(d)
2, o
= 81.%%/ 4 271%9:%) 4. 3o
— (81)("’935) N (33 )(|0932 36) +3'l0g, 7

— (34 >|0935 N 33><(%Iog3 36] N 34><(%Iog3 7)

— 3Iog354 n 3Iog3(36)§ 4 30 72
3

=5%+(36)2 +7*

625+36x6+49=890

(b)

A — 12300

log,, A =300[log,,12]
—300[0.6010 +0.4771]
=300x1.0781=323.43

— A — 10323.43
Hence 324 digits

()

log,, 2=0.3010

log,, 64 6log,, 2
log,, 5 - log,,10—log,, 2
~ 6x0.3010

~1-0.3010
~1.8060

~0.6990
602

233

log, 64 =

(@
x =log, (1000) = log; 125+ log, 8 > 4

y =log,; (2056) = log, 343+log, 6 < 4

Hence x> 4
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14.

15.

16.

17.

18.

19.

(d)
Note that x >0, x #1.

Using a®* =a, we get (1-x)" =9 = x=4,-2
Also x>0, weget x=4.

(b)
21091533 __ gklogy2

= 219903 — 2k og, 3
= log,, 3v/3 = log,, 3*

log,, (x 1)’ ~log,, (x—3)’ = log,, 8

3
= log,, (X__;j =log,, (2)3 =

-

X —

w

X_
= x=5
So, log, 625 =log; (5)° =4

(d)
log, ,l0g, . , ,(x*+2x)=0
= I092x2—2x+3 (X2 + ZX) =1
= (x2)+2x:2x2—2x+3
= X*—4x+3=0
= (x-3)(x-1)=0
= x=1lorx=3
Both do not belong to the domain. So, no solution

(©)

log, log x is meaningful if x>1

Since 4Iog2 logx _ 22Iogzlogx _ (2Iogzlogx)2 _ (Iog X)2 I:alogax —x,a> 0, a ¢1]

So the given equation reduces to
2(log x)2 ~logx-1=0

= logx=1, Iogx:—%.

But for x > 1, logx >0
So, logx=1 i.e. x=e.

(@)

The equation is meaningful if |sin x| #0,1 and 1+cosx =0

So x#km, k=0,1,...1, x = (2K +1)g, k=0,1...n—1.
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20.

21.

Now, log,,, (1+cosx)=2

. 2 -
< 14C0sX= |sm x| =sin? x =1—cos? x

= (1+cosx)(cosx)=0
< cosx=0 or cosx=-1

= cosx=0 :>x=(2k+1)g.

So there is no x which satisfies the given equation.

(d)

= log, x+log, 2=%=Iog2y+logy2

:>Iogzx+logx2:1—

1 10
=log, X+ —Xx=—
09, 3
Let’s take log, x=a
So, a+1:E
a 3

=a’ —%aﬂzo

1
= x=23%23
1
—=>x=8,23

1
Similarly, y =8,23
1

If x =y then x+y=8+23

(b)
x99 +(log 3x)2 -10 :i2
X

Clearly one solution is x=1
OR

log, x? +(log, x)* —10 = -2
2log, x +(log, x)* =8

Let log, x =k
~2k+k?*-8=0
k?+2k—-8=0
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(k+4)(k-2)=0
= log, x=2 orlog, x =—4

:x:Oorx:i
81

X e {1,9,i}
81

(©)

log,,, X > log, , X
—log, X > —log, X
log, x <log, x

log x < log x
log2 log3

« 1 1
log"| ——-——1<0
log2 log3

logx <0 °.'L—L>0
log2 log3

= xe(0,1]

(b)

X+1
= log, <72 >0

(d)

log, (2> -1) - log, (2 +1)
Domain x >0, X ;t%

log, 2* +1is always positive

Hence, log, (2 ~1)>0
1
X>=
2

And log, (2% -1) < log, (2* +1)
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=2 _1<2*+1
—t?-t-2<0 (t=2x)
2te(—l,2)

= Xe (—oo,l)

Hence solution is [%1}

(b)

For (1) to hold, we must have
x>0, x=1and 2x*+x-1>0

= x>0,x=land (2x-1)(x+1)>0

= x>1,x¢1.
2

We can write (1) as

2
.ogX(ZX%H}_i ?

For %< x <1, (2) can be written as

2x°+x+1 1
—<_

2 X
2%+ X2 —x<2
2(x*-1)+x(x-1)<0
(x-1)(2x* +3x+2)<0
x<1 [ 2X° +3x+2>0V x>0]
For x>1, (2) can be written as

2x°+x-1 1

—>_

2 X
= (x-1)(2x*+3x+2)>0
This is true for each x > 1.

=
=
=
—

Thus, (1) holds for % <x<1 x>1.

(d)
The left hand side of the inequality is defined for x’s which satisfy the following.
1-x>0,x—2>0, 1-x=1. Obviously there is no single value for which these inequalities are

satisfied. Thus the set of its solutions is empty.

(©
x:log, (Iog4 (x? —5)) > 0}

x:0<log, (x —5)<1}

{
{x:1<x*-5<4}
{x 6<x° <9}
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28.

29.

30.

-(-8)(5.3

(b)

(x+2)(x+4)>0,x+2>0
= X>-2.
Now (1) can be written as

l0g (x+2)(x+4)~log, (x+2) <30 277

= log,(x+4)<log,7
= X+4<7or x<3.

(d)
= x = (x.i/;)x : Here x #0

=X =x%
Take log both side

4
3 4
= x*log, X :§xlogx X

Wl

U
X
Il
X

U

X
W=
Il

X

W

x
|
Wl WA WO N>

N
w

Il
N|®
~N| D

U
X
I

(b)

—25-5% =/4* 16
Here 25-5 >0
=5"<25

— 5 <5?

(log7)/2

R R R
o
v
s

:>Xe(—oo,2] & Xe[2,oo)
So only feasible region for given equation is x =2

For x =2, gives equation is satisfied
So no of solutions =1
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31.

32.

33.

(©)
— 42 _9 "2 18=0
— 22x2+4 _9_222x2+8 -0
—16.2% -36.2¢ +8=0
=427 —9.2x2+2=0
Put 2¢ =a
s0,4a’ -9 +2=0
=(4a-1)(a-2)=0

1

=>a=-—,2
4

N
4
=x"=-21
= x* =-2 is not possible; x* =1
=>x=%1

(b)
3

. . t
Let 2" =t given equation reduces to Z+4t =2t>+1

= t*-8t°+16t-4=0 = t-t,-t;=4

11x.=4 211(x1+x2+><3)
= 2].1)(1 . 211)(2 A 2 X3 = — 22

= 11X+ X, +X5)=2

()

x-1
= o<
277 +1
We can cross multiply (2** +1) as 2" +1>0 for xeR

=21« 2(2X+1+1)

:>2——1< 4.2 +4
2

:>12X >-5
2

:>2X>_—10
7

This is true for x e R

Website: www.iitianspace.com | online.digitalpace.in


http://www.iitianspace.com/

34.

35.

(©

=22 -7 <251

Here 22 —-7>0
=2 >7

=2x2log, 7

:xzélogﬂ ........

From feasible region it is clear that 2* —-1>0
So by taking square of (1)
2X X 2
=27 -7< (2 —1)
=2 7 <2%4+1-2.2
=22"<8
=2"<4

(2) (feasible region)

=>X<2 (2)

By taking intersection of (1) & (2)
We get x B log, 7, Zj

= x €[log, 7,2)

x+3+2

=5 x >§5

So X+E+2>O
X

X2 +2X +2
> >
X
Numerator is always >0
1
So—>0
X

:>Xe(0,oo)

0

Website: www.iitianspace.com

online.digitalpace.in


http://www.iitianspace.com/

36.

37.

38.

(©)

=49 + 7" -98<0

=7 +7.7°-98<0

=7 =aa’+7a-78<0

= (a+14)(a-7)<0 (a+14=7"+14>0forxeR)
=7<7

So, x<1

(b)
|x— p|+|x—15+|x— p—15|=(x— p)—(x—15)—(x—P -15)=30-x

Minimum =15

(d)
> 42X > 2

Casel x>0
X 42X >22
2 >2

1
=>X2—
2

Casell x<0

2X+2—1X22J§

Let 2* =k k+%22\/§

22k +1>1
. 2J§iJEs—_4:2J§iz
2 2
K=+2+1
( (J_+1 V2-1)20

N o

o< 2X< 2—1&J§+132X <o
=0<2*<2-1&2+1<2* <o
X E(—oo, log, (\/E—lﬂ&[logz(\/z+1),oo)

From case | & Il

€ (—oo, log, (ﬁ—l)}u[%,oo)
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39.

40.

41.

(d)

=[3* -1]>[3* -9

Take square both side

= (3-1) ~(3~9) >0

= [(3* 1)+ (3" —9)][3* -1-(3" —9)] >0
=[2.3*-10][8]>0

=3 -5>0=3>5

x>log,5

(@

= ‘x3—1‘ >1-X

Case |: xX*-1>0
=x2>1

So (x*-1)=1-x

=x+x-2>0
:>(x—1)(x2+x+2)20

= X e[1,)

Case 2: x®-1<0
=xi<l=x<1
So, —(x3 —1)21—x

=-x3+x>0

=x}-x>0
| +

— |
-1 0 1
= x(x-1)(x+1)<0

= Xe (—oo,l]u[O,l]
So take union of (1) & (2)
=Xe (—oo, —1] U[O,oo)

(b)
X +2|-x
:>—
X
Casel: x+2=0
=>x>-2 (1)
(x+2)—x
X

<2
= <2

:>§—2<0
X
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:>1_—X<0
X
:>X—_1<0
X

= X & (—0,0) U (L)
+  +
I - I
0 1
Taking intersection of (i) & (ii)
=xe[-2,0)u(Lo) (iii)

Case2: =>x+2<0=>xe(—»,-2) ... (A)

—(x+2)—x
X

—2X —2—2X

— - <

<2

0

:Xe(—w,—%ju(o,oo) ....... (B)

Taking intersection of A & B
=>xe(-»,-2) (©)
So by taking union of (iii) & (c)

= X €(—0,0)U(1,x)

42.  (a)
x? —5X +4
X -4
x? —5X +4
X -4
x2—25x+42_1
X -4
X?—5X+4+x*—4
x> —4
_ x(2x-5) N
(x—2)(x+2)
|

<1
= -1< <1

Case 1:
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43.

Case 2:

X2 —5x+4
2 TIATE

x> —4

X2 —5x +4— x>

<1

<0

X2

—4

- 8—-5x
(x—2)(x+2)
(5x-8)
(x=2)(x+2)

:Xe(—Z,%}u(Z,oo)

By taking intersection of (1) & (2)

: j
_,w
2

SXG[O,—

(©)

X—2

o

X2 —|x|-12
= >

Casel: x=0
x2—x-12
- >

X-3

x?—x-12
:>—

X—3

x2—x-12
:>—

X—3

X% —Xx—12—-2x% +6X
>

2X

2X

-2x=>0

-2x=>0

>0

2
- —X“+5x-12 S

X—3

X—3
x* —5x +12
= — <

X—3

0

0

as x* —5x+12 is always greater than zero for x € R

1
so, —— <.
X—-3

=X e(—oo,

Case 2: X<

X2+ X—

X—3

X2 +x—-12—-2x? + 6X S

0

3)
0
12

—-2x>0

>0

X-—3
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44,

45.

X% +7x-12
_ >
X—-3
X2 —7x+12
S AR A
X—3
_ (x=4)(x=3) o
(x-3)
=X-4<0
:>X€(—oo,4]

0

0

But for this case x <0
So we get

= Xe (—oo, O)

Take union of (1) &(2)

=Xe (—00,3)

(c)
x> —3x -1
:> .

5 <3
X +X+1

x*—3x-1
o=t oo

=-3 5
X +X+1

3

x%—3x -1
S AN N

> -3
X +X+1

Case 1:

As (x® +x+1) is always greater than zero
So x2—3x-1> —3(x2 +x+1)
=4x*+2>0
=xeR

x> —3x+1
—_—<

x? 3
+X+1

Case 2:

= x*—3x—1<3x*+3x+3
=2X°* +6Xx+4>0
=x*+3x+2=0

= (x+1)(x+2)>0

= X €(—00,-2)U(-1,)
Take intersection of (1) & (2)

= X €(—00,-2)U(-1,0)

(d)

X +3[+x
=>—>1
X+2
X +3+x
:>—_
X+ 2

1>0
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46.

X +3[+x—-x-2

>0
X+1>0
[x+3]-2
=>——>0
X+2
Casel: X+3>x>-3
:>x+3—2>0
X+2

N /
N

X+1
=—>0
X+2

= X €(—00,-2)U(-1,—0)

But for this case x > -3

Sowe get x e[-3,-2)U(-1)

Case 2: x+3<0

=>X<-3

—(x+3)
X+2

X+5

=—x<0
X+2

+ [+
_|5 - |_2
=>Xe (—5, —2)
As x<-3s0 xe(-5-3) . ()
Take union of (1) &(2)
= xe(-5-2)u(-1»)
So least integral value of x =—4

>0

So,

(©

:>|x+2|—|x|
Ja—x?

:>x3<4:>xE(—oo,3/Z) ......... (1)

>0 here 4—x>>0

As (4-x*)is greater than zero
= [x+2|-|x|>0

= [x+2|>x|

:>(x+2)2 > x?
=(X+2-x)(x+2+x)=0

=2(2x+2)>0
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47.

48.

49.

=>x>-1
So (1)(2)

:>XG[—L%Q)

(b)
x> —5X+6
|X|+7

:j(x—3ﬂx—2)<o
|X|+7

<0

As T+|x|>7

So we can cross multiply 7+|x|

=(x-3)(x-2)<0
=Xe (2,3)

(d)
2x-1
=
X-1
2x-1
x-1
2X—=1+2x-2
- - "<
x-1

4x -3
11J

x-1
So, XEG,OOJ_{l}

>2

<2

0

=

= Xe

Mlw

(@
1 1
> <—
x|-3 2
Casel: x>0
:—i——l<0
X-3 2
N 5-x
2(x-3)
X-5

~(x-3)

<0

>0

=Xe (—00,3)u(5,oo)

2x -1
x-1
2X—1-2X+2
o ——>
x-1

or >2

0

or—£—>0
x-1

Or x>1
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50.

51.

But x>0
So, xe[0.3)U(5,0) .. (1)
Case 2: x<0

1 1

= X €(—0,-5)U(-3,»)

But x<0

So, xe(-»,-5)n(-3,0) ... )
So (1) U(2)

= X €(—0,-5)U(-3,»)

So least positive integer value =1

(d)
[x=1+[x—2|+|x-3[>6
Case | : X>3

3X—6>26 = x=>4
Case ll : 2<x<3

X>6 (Not possible)
Case Il : 1<x<2

4-x>6
= X < -2 (Not possible)
Case lV: x<1

6-3x>6

Xx<0

X € (—o0, 0] U[4, ©)
(d)

= By+l=yy-1 . (1)

=3y+1>0&y-1>0
:yz—%&yzo

=y €[0,) is our feasible region

By equation (1), taking square of both side,
=3y+l=y-1

=2y=-2

=y =-1; which does not lie in feasible range of y.
So no solution of y.
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52.

53.

54.

(d)

VAX+1+7-x =0

As square root is always positive so given equation is feasible only if
=4x+1=0 & 7-x=0

:>x:—1 & X=7
4

So no common solution.

(@)

X2 —4x+3+x2 =9

= \/(x—l)(x—3)+\/(x—3)(x+3)
=/2(2x-1)(x-3)

= x=3o0r \/E+\/m

(x=1)+(x+3)+2,/(x—1)(x+3)

—2(2x-1)

U

2,/(x-1)(x+3)=2x—4
(x-1)(x+3) =x-2
(x=1)(x+3)=(x-2)"

X2 +2x—3=x*-4x+4
6Xx =—7
=T
"6

(‘- x*-9<9, hence Vx*-9 is not defined)

O

X

(b)
We have, \/;+4/x—ﬂ/(1—x) =1
o Jxodiox ~1-4%

On squaring both sides, we get
X—1-x =1+ x—2x

= —JI-x=1-2Jx

Again, squaring on both sides, we get
1-x=1+4x—4Jx

4x =5x

= JX :g [on squaring both sides]
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55.

56.

16
= X=—
25

Hence, the number of real solutions is 1.

(b)
=J4—-1-X —J2-x>0

Here 1-x>0
=2-x>0

=x<1
=4—-J1-x>0
=4>1-x

=16>1-x
=X >-15

So, (i) (ii)

= X €[-15,1]

Take intersection of (iv)&(iii)
= xe[-21]

No

:x/4—\/1—_x>\/ﬂ

Take square both side
=4-J1-x>2-X
=2+ X>1-X

Here 2+Xx>0=>x>-2

S0, 2+x>/1-X

Take square 4+x*+4x >1-x
=X’ +5x+3>0

)

A

= Xe| —o,
( 2 2

(@)

= J4-x? +m20
X

Here 4—x*>0
=x*<4
:>Xe[—2,2]
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57,

58.

Case 1l: x>0

—\Ja—x?+2>0 (x #0)
X

=J4-x*+1>0

=J4-x>>-1 true for xeR
Case 2: x<0

= \4-x° +ﬂ20

X
=\4-x*-1>0
=V4-x*>1

Take square 4—x°* >1=>x* <3
—xe[.5]

But x<0

So X e [—\/§,0)

So case (1) Ucase (2)
=>XeR .. (iii)

But our feasible region is x e[-2,2]
So greatest integral x =2

(b)

= (¥ -1)Vx* —x-220

=(x*-1)20 & x* —x—2>0xh2

= X €(—0,-1]U[L»®)...... (1) & (x—2)(x+1)=0
X e(—oo,—l]u[Z,oo)

Take (1)(2)

So, x e (—o0,-1]U[2,)

Least positive integer =2

(©)

V—=x? +10x—16 < x—2

For L.H.S. to be defined
—x?-10x-16>0

= x*-10x+16<0

= (x-2)(x-8)<0

= XE[Z, 8] (1)
Now squring, (x> 2)

—x? +10x-16 <(x-2)°

=x? —4x+4
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= 2x?—14x+20>0

= x2-7x+10>0

= (x—2)(x-5)>0

= x&[2,5] (2)

Possible values — 6, 7, 8
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EXERCISE - 1 [C]

(1)
1
1 1 1
+— .
log, x  log, X 109 5000 X
1
=
log, 2+log, 3+......+log, 2000
1
=
log, (2.3.......2000)
1
= 2000
Iogx(HnJ
n=1
= L =1
log, x
(2)

9'°%(°%) — 1og, x —(log, x)* +1
(log, x)” = log, x—(log, x)* +1

Let log, x=t
2t? —t-1=0
2t —2t+t—-1=0
P t=1
2
log, x = log, x=1
X=2
1

(4)
1 1
Let t\/ \/_\/ \/_

e Bfﬁ

Website: www.iitianspace.com

online.digitalpace.in


http://www.iitianspace.com/

1,
32
1
= tP+—=t-4=0
32
= 8 9
32 ' 32

As t>O,t:i

32

1( 8
Therefore, the value of 6+ log {—(_ﬂ
(3/2)
3v2(3\2

2 2
:6+Iog(3lz)(§] =6-2=4

9)
N = 6|Og10 40 . 62I0g105 — 6Iogm 1000 _ 63 =216
(47)
Iog5(a+bj _logga+logsb
3 2

a+b)
= Iogs[ 3 j =log; (ab)

= (a+b)2:9ab = a’—7ab+b%=0

a* +b* +2a%b? = 493’0

4 2
=4
a‘b
(0)
log, v1+ X +3l0gy, V1— X = 2+ l0g;q v1— X +logy, V1+ X
= log;yv1-x=1

J1-x =10 = x=-99 (not possible)
(2)

log,n=2

log, (2b)=log, 2+log, b =2

1
log. 2+==2
On 5

Iogn2:§ = n=2%3

If log,n=2 = b=n"2=2"

n.p=223.913 _»
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10.

11.

12.

13.

14.

15.

(9)

log, X+——

=2

log, x

= log, x=1= x=y

X2 +y=12

= x2+x-12=0

= (x+4)(x-3)=0
= X=-4o0r x=3
But x>0, then x=3

Xy =9

1)

(Iog2 4+log, (4X +1))Iog2 (4X +1) =3

Let log, (4" +1) =t

t?+2t-3=0 = t=-3orl
log, (4" +1)=1 = 4" =1 = x=0

()

log 4. (Iog?ng x) =
= logsx=1

()

x> —10x+16 <0

4 = |og(3'°93ﬁ*> -1

= Xx=5

= (x-3)(x-8)<0

= Xe(2,8)

Integers — 3,4,5,6,7

(1)

y=I[x+2|

-2

(3)
C, C,

NS

y=6-2x

x=-1
Culf x>1

Then,2(x+1)>x+4

X>2
(@) n(b)
Xe(2,oo)

>
>

.. ()
.. (b)

2

(C-1)

T
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16.

17.

18.

19.

Calfx<-1 ... (a)
Then, 2(x+1)>x+4

= X<-3 ... (b)
(@) n (b)

X € (—o0,-3)U(2,x)
C-1uC-2

So required x =3

4)

5<x?2-4x<5

) (2

(1) x*—4x+5>0 =xeR(-.D<0) ..(1)

(2) x*—4x-5<0 =(x-5)(x+1)<0=-1<x<5
1n®)

Xe(—1,5)
Som=0,n=4=(n-m)=4
4)

‘x2+x‘—5<0

= ‘x2+x‘<5
= ‘x2+x‘2<52
= (x2+x)2—52<0
= (x2+x—5)(x2+x+5)<0
= x*+x-5<0
x e (o, B) where o, B are the roots of x* +x-5

(7)
Domain x >3
So x e(3,10]
So number of integer n =7
()
0<x?+2x-3<1
(1) (2)

(1) (x+3)(x-1)=0= x &(—x,3]U[L, )

Q)

(D)

(2)x*+2x—-4<0 :>x=—1i\/§—1—\/§<x<—1+\/§ ...(2)

)n ()
X e(—l—\/g,—?;}u[l,\/g—l)

So integer x ={-3,1}
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20.

©)

\V2x? +15x 17 >0
10-x

2x% +15x —-17>0

2x% +17x—2x—-17>0

X(2x+17)—(2x+17) >0

(x-1)(2x+17)>0
X e(—oo,—8.5]u[1,oo)

Also x <10

.. No. of integers positive are
{1,2,3,4,5,6,7,8,9}

No. of positive integers are 9.
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1. ()
For X <—2,|x+2|=—(x+2)

AXP =[x +2/+ x>0

= x2+x+2+%x>0=(x+1)*+1>0,
Which isvalid Vx eR

But X<—2,.'.Xe(—oo,—2) ....... (1)
For x>2,|x+2|=x+2

AXP X+ 24X >0= X2 =X —2+X>0
—=x2>2=x>J20rx <2

i.e., Xe(—oo,—ﬁ)u(\/zoo)

But XZ—2:>X€|:—2,—\/§]U(\/§,OO)
From (i) and (ii),
ke(o)o(V2.)

But XZ—2:>XE[—2,—\/§]U(\/§,OO)
From (i) and (ii)
Xe(—oo,—Z)u[—Z,—ﬁ]u(\/zoo)
:XE(—oo,—ﬁ)u(ﬁ,oo)

2. (b)
\/;—3; X=>9
—3 =
‘& ‘ {3—& X <9
Case-I: x €[0,9)

2(3—&)+x—6&+6=0

= X—8/x+12=0=/x =6,2 = x =36,4

Since x€[0,9);..x=4

Case-11: x €[9,)
2(&—3)+x—6&+6=0:>x—4&=0:>x=16,o
Since x €[9,x);..x =16

Hence, x=4&16

3. (d)
Given inequality is,

2\/sin2 Xx—2sinx+5 < 225in2 y

— sin? x - 2sinx +5 < 2sin?y

=3 1/(sin x—1)° +4 <2sin?y

Itis true if sinx =1 and |siny|=1
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Therefore, sinx =|siny|

(b)
A={XZX€(—2,2)};N={XZX€(—OO,—1]U[5,00 }

)
AnB={x:xe(-2,-1]};AUB={x:x e (-%,2)U[50x)|
A-B={x:xe(-12)};B-A={x:xe(-w,~2]U[5»)}

(b)

e

Case I: x €(—o,—4)
(x+3)(x+4)=6=x*+7x+6=0=>x=-6
Case Il: x e(—4,0)
(x+3)(x+4)=-6=x*+7x+18=0= No real roots
Case I11: x (0,)

X —3)(x +4 :6:>x2+x—18:0:>x:«/ﬁ_l
(x=3)(x+4)

So, the given set contains only 2 elements.
(b)
For, S, we have
(x+ 2)<x2 +3x+5)
X2 —3x+2
For S,, we have =3* (3" —3)—32 (3" —3) <0
For S,x €[1,2] = (—0,-2]U[1,2]

<0= XE(—OO,—Z]U(].,Z)

(d)
~+S={-6,-5,-4,3}

Where -5,-4,3 Satisfy T..SNT ={-5,-4,3}
(256)

A={xeR:|x-2|>1} =(-0,1)U(3,»)
B={xeR:WX*-3>1)~(~0,-2)U(2.0)
C={xeR:|x-4[22}=(-»,2]u[6,x)

So, ANBNC =(—0,-2)U[6,x)
ZA(ANBNC)° ={-2,-1,0,1,2,3,4,5)

Hence no. of its subsets = 28 = 256
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BN  rxoise-2a) NN

1. (c)

X

X:Iogkbzlogbc:%logcd = b=(k)" = c=(b)

2x°

= d=(c)”" = d=(k) log, (k) =2x°

2. @

2 2 2
(loga) R (logb) . (logc) ~
logb/logc logalogc logalogb

1=0

= (loga)®+(logb)’ +(logc)’ = 3logalogblogc
. a,b,care distinct

=loga+logb+logc=0

=abc=1

3. (b)

First note that 2x+3>0 and 2x+3#1, that is, x>—§ and x=-1.
Also, 3x+7>0 and 3x+7 #1, that is, x>—% and X #-2.

Suppose x > —g, x #1. then the given equation can be written as

log[ (2x+3)(3x+7)] 42 log (2x+3)
log(2x+3) log (3x+7)
s log(3x+7) _ 4 2log(2x+3)
log(2x+3) N log (3x+7)
log(3x+7)

Put
- log(2x+3)

=y, then 1+y:4—E
y

Therefore y=3-— 2
y

y>-3y+2=0
(y-1)(y-2)=0
This gives y=1 or 2.
Case 1: Suppose that y = 1, then
log (3x+7)=log(2x+3)
3X+7=2X+3
Xx=4
This is rejected because x > -3/2.
Case 2: Suppose that y = 2. Then
log(3x+7)=2log(2x+3)= Iog(2x+3)2

3X+7=4x> +12x+9
4x* +9x+2=0
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x=—1 or-2
4

Here, x=—1(since x>—§)so, x=—E
4 2 4

(b)
|X _ 3|(x2+8x+15)/(x—2) _1

2
= Xx#3 Xx=2 and L)(2+15Iog|x—3|:0
X_

= x#2,x=3 and [x-3 =1 or X’ -8x+15=2
= x#2,xz3and[x=3 or4 or (x-3)(x-5)=0]

= X=4o0or x=5
Therefore, the number of the solutions of the given equation is 2.

(@

= (x)"* :<x\/;)x (herex =0)
3 3V

= X 2 =[x2]
23

= X = x2x

Take log both sides
3 3
= x?log, X :EX log, X

5 3
= X2 ==X
2
1
=3
2
9
=>X==
4
(d)

1+2log, x+log, x(log, x+1)+%-4logz2 x+log,’x=1

log,’ x+3log,” x+3log, x=0

U

U

log, x[ log,’ x+3log, x+3]=0

D=9-43<0
= X=1hut x=1
So, no solution.

(©)
Let log, x =t = x=3
(3+1)t*+4t.3 -16=0  (t+4)(t3'+t-4)=0
1
log, x=t=1-4 X=3, —
g3 81
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or xlog: x+log? x+4xlog, x—16=0
xlog, x(log, x +4)+(log, x+4)(log, x—4) =0
(log, x+4)(xlog, x+log, x—4) =0

c=3"or (x+1)log,x=4 = x=3

x:i,B
81

(b)
log (§j+ log(5y)=1+1log2

Iog(Sﬂj:IogZO = xy:20X3:12
3 5
xy =12 & domain x>0

y>0
2Iog(x2+y2)—log5:Iog{2(x2+y2)+75}
Let x> +y° =t
logt® —log5 = log (2t +75)
t2

E:2t+75 = t*-10t-375=0

(t+15)(t-25)=0 = t=25-15 = X +y*=25 & xy=12
X +y* =25 & xy=12

Onsolving x=3 & y=4

Or x=4,y=3

Hence number of ordered pair is 2.

(d)

Clearly x>0,y >0 and y =1, so as to make the equations meaningful.
The given equations are equivalent to
log, x+log, y =3log, x.log, y

log, x
4(log, x—1lo =8
(log x—log, y) 100, y
Put log, x=m and log, y =n= 0. Then the equivalent system is
m+n=3mn
1
4(m—n):m ®
n

Multiplying both the equations of the equivalent systems we get
4(m*—n*)=3m’

Therefore,
m® =4n* or m=42n

Putting m=2n in eq. (1), we get that

3n=6n* or n:% (since n#0)andm=1

Now, m=1 = log;x=1 = x=38
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10.

11.

12.

13.

n:% = Iogsy:% = y=2\/§

Therefore, x, =8, y, = 22
Again by taking m = -2n, we get that

n=6n° or n:1 and m:—l
6 3

1 31
—~=m=log,x = x=8"=(2%) ==
3 Je (2) =3

%=n=loggy = y=8"=(2)" =2
For x2=% and X, =~/2.

Therefore, X, X, +V, Y, =8x%+2ﬁxﬁ:4+4=8

()

The given number can be written as
log; (135)log, (15)—log, 5.log, 405

=(log, 5+3)(1+log,5)—(log, 5)(log;5+4) =3

(©)

(2x)" = (39)"
= (In2)(In2+Inx)=(In3)(In3+Iny) (1)
and 3™ =2"" = (Inx)(In3)=(Iny)(In2) .(2)

multiply (1) by In2 and (2) by In3 and subtract to obtain
[(In 2)2 —(In 3)2}In x=(In 2)[(In 3)2 —(In 2)1

= Inx=-=In2or x:%

1
XOZE

(b)
For x = 1, both parts of the equation vanish, consequently x = 1 is root of the equation.
For x=#1,

_ 1 + ! + ! =log, 5+log, 3+1log, 4
log, x log,x log, X
=log, 60

— x=60. Thus the required set is {1, 60} .

(©)

We have

log,18 1+2log, 3
log,12 2+log,3

Putting x =log, 3, we have

log,54 1+3log, 3

a=log,, 18 = = _
Sz log,24 3+log,3

and b=1log,, 54 =
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14.

15.

16.

17.

18.

ab+5(a—b)=1+2X-1+3X+5[1+2X—1+3Xj
2+X 3+X 2+X  3+X
6x* +5x+1+5(-x"+1)  x* 1 5x+6
B (x+2)(x+3) _(x+2)(x+3)_
(a)
Set log,12=a,
1

=log, 96 =log, 2°x12=3+a,

log,, 2

log, 24=1+a, log,192=log, (16x12)=4+a and
log,, 2

Therefore, the given expression
=(1+a)(3+a)-(4+a)a=3

@
X #(2n +1)g, nt where n e l. The given inequality can be written as

log, (x2 —8x+23) 3
>
log, [sin X| log, [sin X|

As log,|sinx| <0, we get
log, (x* —8x+23)<3

— x*—8x+23<2°=8
= x?*-8x+15<0
= (x=5)(x-3)<0 = 3<x<5

For Xe(3,5),x;tn,£,3—n.
2 2

Hence, x e (3, n)u(n, %’Tju(%s) :

(©)

log, 7 log,11 log,, 25
S =(alog37) +(blog7ll) +(Clog1125)

_ 27|0g37 N 49'09711 N \/ﬁlogn 25 _ 469

(b)
N
2 5
13 1/6
Ifxy=2%2 22— 5 =L
2 5 10
(©)
a=——— = |093:3__a; |og616:M
1+2log, 2 2a 1+log; 2
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19.

20.

21.

22.

23.

(b)
Case-I: 2x-3>1 Case-II: 0<2x-3<1
x-4>1 0<3x—-4<1

5 5 3 5
X>— = X>2 X<— = —< X< —
3 3 2 3

(Zx +%[2x—§} Jyz _ 2%

= x+3x—3=E — 5x?-14x-3=0
3 X 3

(d)

32x—x2 +1 52x—x2+1
25( .

3 5
Let 32x—x2+1 —a and 52x—x2++l Db

a’+b? :%ab
15

2x—x2 +1) 2x—x2+1) _

+9( =34

15a* —34ab+15b° =0 = (3a—5b)(5a—3b)=0

Case-1: If a =E
b 3

(S)ZX—X2+1 5
= — =—
5 3

= 2X—x?+1=-1 = x>-2x-2=0
Sum of two values of x =2

Case-2 : If E:§
b 5

(§j2x—x2+l B §
5 5

= 2x—x’+1=1 = x=0 and 2
Sum of all values of x is 4.

(©
a*=b¥=c*=d"
- b=aX’y, C=aX/Z, d=aX’W

X X X
log, (bcd ) = log a(y ‘ W]:5+5+1:x 1,11
: ¢ y Z w y z w

(b)
0, 10g,5 (v2 +8) =

32

1
3\2) 3

log lj—l = X==
“\2) 3 8

log, log (
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24,

25.

26.

27.

28.

(©)
(log, x)4 +16(log, x)2 log, 10
X
= t* +16t%(4-t) (where log, X =t)
= t*(t*+64-16t)
= t2(t-8)’
Since 1<x<256 = 0<t<8
= Maximum of (t —8)2 t? liesat t =4.
Hence, maximum (4—8)2 4% =256

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

. X>0,2x>0 and 4x>0 and x=1, 2x#1, 4x =1

= X>0and x#1,

N |-
N =

1 1 1
log, x log, 2x log, 4x
= log, x-log, 2x =log, 4x

Then.

= log, x-(1+log, x) =(2+log, x)
= (Iogzx)2=2
=

log, x= +2
x = 202

x={2—\/5,2’ﬁ}

(©)
A =logs (logs 3) = 5" =logs 3

3k+57)” — 3k . 35—7\, — 3k . 3I0g35 — 5 X 3k

(@
2% =3 =6 =k (let)
x=log, k, y =log; k, z=—logg k

L1 log 2+ 10g, 3-log, 6=0
X y z
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29.

30.

31.

32.

33.

34.

(c)

log, x+%log2 y+%|og2 1=2 = xﬁﬁ:4

log, y+%|093x+%|093222 = x-y-\z=9

Iog4z+%log4x+%log4y=2 = \/;~\/§~z=16 = Xxyz=24

(b)
log; 2+1log;5

=log;10

log; 9 <log;10 < log, 27

(a)
log

cosx?

(3—2x)<log

(2x-1)

cosx?

0<cosx? <1M3-2X>2X-1n3-2x>0N2x-1>0

(b)

We have 4x?-16x+15<0 = g <X <§ = cota =2, the integral solution of the given inequality

x<1 x<3/2 x>1/2

and sinf3 =tan45°=1

. . . . 1 1 4
sin(a.+p)sin(a—p)=sin®o—sin’p = —l=——1==
(o B)sin(e.=F) ’ P l+cot?a = 1+4 5
(©
Case-1: X>2
3(x—-2)—(1-5x)+4(3x+1)=13 = x:g (Not possible)
Case-2: %£x<2
—3(x—2)—(1-5x)+4(3x+1) =13 = x=§ (Possiblc)
Case-3: —33x<l
3 5
—3(x—2)+(1-5x)+4(3x+1)=13 = X=% (Not possible)
Case-4: X<—=
-3(x-2)+(1-5%)-4(3x+1) =13 = X=— (Possible)
(b)

10905, SINX>2 = sinx < cos® X

sin? x+sinx—1<0

O0<sinx<

J5-1
2

(sinx>0)
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35.

36.

37.

(b)
J3x2 —7x—30 —\/2X% —7x+5
=X-5

Let A=+/3x>-7x-30

B=42x>-7x-5

= A-B=x-5 (1)

& A -B’=x*-25 -(2)
= A+B=x+5 (or x=5) ... (3)
D+

= 2A=2X

= A=x>0 (" A20)

— AZ=x?

= 3x*—7x-30=x?

= 2x2-7x-30=0

= (2x+5)(x-6)=0
= X=6 or x=—E
2

© x>0, x=6
= X=50r x=6
(2 solutions)

()

22 +(V2+1) =(3+242)"
= 22 +(\/§+1)X = [(\/E+l)2r2

= 2"2=0

No solutions.

(b)
(31+8\/1_5)X - +1

=<32+8«/1_5)X2_3
— (32+8\/1_5)X2_3—3(31+8\/1_5)X

=1

We can see that if x =k satisfies the equation, x = —k will also satify the equation.

Hence, sum of values =0
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38.

39.

40.

(c)

We have, 32x2 _2.3x2+x+6 +32(x+6) ~0
— (3)(2 _3X+6)2 -0

= 3x? -3¢ =0

30— x2=x+6

= 3x% =
= x2-x-6=0
= (x-3)(x+2)=0

o x={-2,3}

(©
We have, \/(5x2 —8X+ 3) - \/(5x2 —9x+ 4)

_ \/(sz - 2x) —\/(2x2 ~3x+1)

= \/(5x—3)(x—1)—\/(5x 4)(x-1) \/2x x—1) \/Zx 1)(
- «/x—l(\/Sx—S—\/5x—4):\/x 1( 2X 1)

— Jx-1=0
= x=1
(b)

We have, (a+\/5)(a—\/5):a2—b:1 [given]
- (a+b) " +(a=vB) *-2a

= (a+J5)X 15+W2a

Let y= (a+ \/B)X215

= y+£:2a = y?—2ay+1=0
y

’ 2
= y:wzai\/az—l

y:ai\/Bz(a+\/5)ﬂ [ az—bzl]
= (a+b) = (a+b)"

ooxX2-15=+1
= x?>=15+1 = x%=16,14

— x=+4 +-/14
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41.

(a)

We have, x—/1-|x <0

Which is defined only when
1-|x|>0

= |x<1

= Xe [—1, l]

Now, from Eq. (i), we get

X < \1-||

Casel If x=0,ie.,0<x<1
X—J@—VD<O
= x<y/(1-x)

On squaring both sides, we get

X2 +x-1<0
-1-+5 <X< ~1+5
2 2
But x>0
el 0,
2
Case Il If x<0,i.e., -1<x<0
x—,/(1+x) <0
= X<+1+X [always true]
xe[-1,0)
Combining both cases, we get
Xe [—1, _l;\/gJ
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EXERCISE - 2 [B]

One or More Than ONE Option(s) May be Corred:

1. (a c¢)
= 18" = (5442)
— 18" = (18)" " (3v2)
4

=18 =(32)
=[(s2) | =(av2)"
= (3v2 )2“2 <(342 )_3“4 _1
=(3v2) " =1

SO X=6=>X=6

2. (b, ©)
2X 1 2X 1
> > = - >0
2X°+5x+2 x+1 2x°+5x+2 Xx+1
2x2+2x—2x2—5x+2>0
(2x2+5x+2)(x+1) + o 4
N 3X+2 <0 A = =
(2x+1)(x+2)(x+1) - —1 E -1
3

S0, X e(—2,—1)u(—§,—1j

3. (a, b, d)
= x? —6x—5|x—3|—5:0
Case—1:x>3

=? —6x—5[x-3-5=0

=x*-11x+10=0
=x=1,10

= X =1 not a solution for x >3
= x=10

Case—-2:x<3
—=x>-6X+5x—-15-5=0
=x>-x-20=0

= XxX-5x+4)=0
Forx<3,x=1-4

So, =1, m=1
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(a d)
= |x—1+[5—2x| =[3x - 6|
As(x-1)—(5-2x)=3x—6

So, (x-1)(5-2x)<0 +N

= (x-1)(2x-5)>0 lv

= X e(—oo,l]uB,ooj

@a c)

=log,3>1
=log,,5<1

So, log, 3> log,,5
Similarly, loge5 < 1
=logr11>1

= log 82 > logs 3*
= logs 81 >4

= log 15 < log. 16
= log; 15 < log, 2*
= log215<4

= logis 15<1

= logw11>1

= log76<1

(b, d)
= log,,; (x—0.5)=log, ,5(x+1)
= X-5>0;x-05>0; x-05=1
= x>05;x>05; x=1.5
=Xx+1>0;x+1>0
= x>-1;x>-1
So, x €(0.5,1.5)U(1.5,) is feasible reason
log(x-0.5)  log(x+1)
log(x+1)  log(x—0.5)
= log? (x—0.5) —log? (x +1) =0

= Iog(xx_ffj log{(x—0.5)(x+1)} =0

Xx—0.5
X+1
= X —0.5=x+1 (no solution)
Orx>+05x—-15=0
= 2x*+x-3=0
= 2x*+3x-2x-3=0
= x=1

So, =lor(x-05)(x+1)=1

AS x¢_—3
2

So x = 1 is the only solution.
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10.

(b, c)
= x"%* =0.04
= x>0

1
X

= X.X ’ =0.04

Only x = 25,%satisfy the equation

(a,b)

2 1
= 10% +25% = 147 (50)

1 1
= 100% + 25% = 147 (50)
1
:>4X+1—£2X
4
2
2?—£2i+1 0
1
2§ l
4
11
= X=—,—
2'2
(b, c)

:‘x2+4x+3‘+2x+5:0

:>|(x+1)(x+3)|+2x+5:0

v’

-

Case 1: X &(—o0,-3]U[-1,)
=Xx2+4x+3+2x+5=0

= xX°+6x+8=0

= X=-4,-2

Sox=-4

Case 2: xe(-3,-1)
=—(X*+4x+3)+2x+5=0
= x2+2x-2=0

S~

r

I
)

24412

2
:>x:—1+\/§,—1—\/§
So, x:—l—\/§

(a, b)
= Iogalaz a, =4
=loga, = 4[|09a1 +log,, ]BIogal+ 4log, =0

1

(a,)? E 1
1

= log, . (a,)3 - log,.., (a,)2

= |09a1a2

(a,)2
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11.

12.

= 3[4]-x

«_1llog(a,)|_1flogaa,
2| logaa, | 2|logaa,

1

= E[l_ log, .. a1]

1 3
2[ ) 2

So, log, ,,

(b, c)
l0gx2 . 10g2x2 = l0gax2

log2 log? logZ

logx log”  log*™

log 2 (log 4x) = log x . log 2x

log 2 (2 log 2 + log x) = log x (log 2 + log X)

2(log2)” + log240gx = log240gx +(logx)’

log x :iﬁlogz
x =252

(a)
10g ., (6% +23x+21)

=4-log,,,, (4x* +12x+9)

3x+7

= Iog(2x+3) [(ZX +3)(3x+ 7)]

=4-1log, ;)| (2x+3)’|
log(3x+7) 4 2log(2x+3)

log(2x +3) log (3x+7)

Let w =k
log(2x+3)

:>1+k=4—E
Kk

k+2-3-0

Kk
k?-3k+2=0
(k-1)(k-2)=0
log(3x+7)

log (2x +3)
3X+7=2x+30r3x+7=(2x + 3)?
X=-40r3x+7=4x%>+9+ 12X
4x2+9x+2=0 A +8X+x+2=0
Ix(x+2)+(x+2)=0

Xx==-2o0r x=—%
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13.

14.

15.

So, x=—%,—2,—4
Also2x+3>0 & 3X+7>0
_3 _7

X > A & X > A

—only value of x=—%r

(b, d)

2020 S x 45

ol Sy 15

(Xx—1)>>x+5

X2+1-2x>x+5

X?—3x—4>0

x-4)(x+1)>0

X e (—oo, —1) u(4,oo)

(a)
10
log, x+log, 2= 3° log, y+log, 2
Also x =2y
logx log2 10

+ =
log> logx 3
Solving we get

log x

x=8or x:Z}/3
Ifx=8:>y=2}/3

& if X:Z%’:y:S

x 28 2
LE="or =
y o 2

X _ 9% or 2
y

(a, b)
Let a=In(x),b=kn(y),c=In(z), thena, b, c >0, then
o a+b b+c c+a

“a+b+1 b+c+l c+a+l

a b c

B= + +

a+l b+l c+1
For a,b>0,

a+b a (a+b)(a+l)-a(a+b+1)
a+b+l a+l (a+b+1)(a+1)

b
(asbil)(asl)

Similarly for other expressions.
o>f.
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16.

a+b a b

a+b+1_a+1_b+1
E

(a+b+1)(a+1)(b+1)
Where

Also,

E=(a+b)(a+1)(b+1)—(a+b+1)(2ab+a+h)

:ab(a+b)+(a+b)2+(a+b)—2ab(a+b)—(a+b)z—2ab—a—b

=—ab(a+h)—-2ab<0
a+b a b

< +
a+b+1 a+1 b+1
Similarly for other two expressions, therefore

a+b a
<2 — or a<?2pB.
Z:a+b+1 Z:a+1 a<2p

(a, b)
4 —(a-3)2%+a-4=0
Roots are non positive
Xx<0
=0<2"<1

2
(2) —(a—3)2* +a-4=0
k?-(a-3)k+(a—4)=0
i f@O)>0
(ii) f(1)=0
(i) D >0
MHfO=a-4>0

a>4

(ii) f(1)>0
1-(a-3)+a-4>0
(ii)D>0
(@a—3)*-4(a-4)>0
a?+9-6a—4a+16>0
a?-10a+25>0
(a—5)2>0
aeR

] B
Iv) 0<———<1
(iv) oA

0<_—(—(a—3)) <1
2x1
0<231
2
3<ac<h
From (i), (ii), (iii), (iv)
a 6(4,5]
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17.

18.

19.

20.

(b, c, d)
27" +2c0s3y +8+6c0sy =4.3".cosy
3% +2c0s3y +8+6c0sy =4.3".cosy

(3" )3 +8cos’y — 6cosy +8+ Beesy =3.2.3%.2cosy

(3°) +(2cosy)’ +2° =3.(3)(2cosy)(2)
3 +2cosy+2=0
Or 3*=2cosy =2
x=log, 2,cosy=1

(c, d)
log, x =log, y+log, (4—x)
4-x>0=x<4
&x,y>0

1
log, x =§Iogz(y.(4—x))

X*=(4-x).y (1)

log, (x+y)=log, x—log,y
X+y>0&x>0&Yy>0

y:(l—lj ... 2
y

(a b, c, d)

FOO=xE—x>+x2—x+1
fFO=x0C-1)+x(x-1)+1
FOO=x(X-D X (P+x+1)+1]+1
x*(x*+x+1)>0

Also x (x — 1) > 0 for ne(—o0,0)U(L,)
Now for x €[0,1]
xXB+x2+1-x°-x>0
~f(x)>0=xeR

(a b, c)

X2 +y* —xy—-x-y+1>k

X2 —(y+1)x+y’—y+1=k=>0
D<0(y+1) —4y*+4y—4+4k<0
3y2—-6y+3-4k>0(VyeR)
(D<0)36-36+48k <0

Minimum value of expected =0
k<0
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21.

22,

23.

Have minimum value is 0
In—equation has solution x,y e R

. All equations with real values if x & y are true.

(b, c)

log,,, x <log, x?
ForO<ax<1

X > x2

xe(0,1] {as x = 0}
Forl<a

X < %2

x(x-1)>0

Xe[l,oo)

(a c)
log, (x+2)>log,.,81
log(x+2) S 4log3

log3 log(x+2)
(i) forx>-1
log(x+2)>0
. [log (x + 2)]? > 4 (log 3)?
(log(x+2)—21log3) (log(x+2)+2log3)>0
= log(x+2)<-2log2 &log (x+2)>2log3
&log (x+2)>2log3

x<%—2 &X>T

-17
X<——
9

(ii) for x < -1
Iog(x+2)2 < 4(Iog$)2
—2log3<log(x+2)<2log3

:>_—17<x<7
9

1 1
<

= X<-2 .. (D
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24,

25.

X_+1>0

X+2
=>X>-1&X<-2 ... 2
x+l<1
X+2
Forx>-1
Case | take x > -1
1 1
1 S| 3
|Og4 (X_'_] 0g4(X+ )
X+2

=0<

X+1
log,(x+3)>log,| ——
0. (x+3) log, X7

as log x+l <0 for x>-1
I x+2

X+1
X+2
+3—(X+1j20
X+2
=X>-2
{we have taken x > -1}
ie.x>-1
case Il: -3<x<-2
X +1 x2+4x+5>

X+3>

+3= —F—=20
X+2 X+2
X>-2
no solution
(©)
N = 1+2I09322 +log?2
(1+log,2)
N = 1+2|Og322+ 1 = 1+2|Og322+ 1 :
(1+log,2)" (log,6) (1+log,2)" (1+log,3)
N 1+2log.2 (log, 2)°

(L+log,2)°  (1+log,2)’
N = (L+1log, 2)°

(1+1log, 2)°
(a, b, c,d)
1 1

l0gz,s  logg,
= Iog§4— |0g§25 = |Og;25.|Ogé'4
From equation
4-2l0g},; =log},, (4107}, )
X 2 X
(logy, ) —6logy,s+4=0

S0, logys+10g5; =6, 109, X.109,,5 X, =4
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26.

217.

28.

29.

X, X, = (225)6

Similarly

(loge, y)2 —2(logg, y)-4=0
log,, ¥, +10g,, ¥y, =2

log,, v,.log,, v, =4

- |logs, y, —10gs, Y| = 2.5
Also y, y, =(64)°

S0, X, %, ¥, Y, :(225><4)6 = Iogfg‘”ﬂ

(a, b, c,d)
If a & b are same side of unity then log, b is positive and if opposite side of unity then log, b is —ve.
(a, b, c,d)
CRURPY: S P
= 31 5 X -x-6=0 = (x-3)(x+2)=0 = x=-2,3
(b, d)
2 s 2

loggy x+logyg x°+3 __

X T 11
IX+1-1 x+1+1
logfy x+3l0gyo x+3 _ 2((X+1)_1)

X =X

(i) (et g

SO, Xlogf0 x+3l0g;q X+3 =X
Take log on both sides

(log;, x+3log,, x+3)log,, x = log,, X
log,, x(log}, x+3log,, x+2) =0

Put log,, x=y

y(y+1)(y+2)=0 = y=0,-1-2

log,, X=0 = x=1  log,,x=-1 = x=%

log, x=-2 = x—i
0 100

Given X, > X, > X,

—]_ X—i X—i
%= %710 %7100

(B) satisfy the values

(a, b, d)
(@) log, a.log_b.log, c.log, d =log, a.log, c.log, d
=log, a.log,d =1

(b) 222705 = 4.2°%) :g
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(C) 34Iog35 +(27)|°9935 _ 54 +(33 )(1/2)|093(36)
= 625+(36)" =625+216 =841

3[|ogz(121)1’3 +1/3]

= 200121 _121% 2 = 242

(d) 8I092 gm+(l/3) 2

30. (a, b, c)
First observe that

log, x = log, (x°)
Iog3 y= IOgg (yz)
log, z =log,, (2°)
From log, x+log, y+log, z=2, we get that

log, x*yz =2 and hence x*yz =4 =16 (1)
Similarly,

y’zx =9’ =81 -(2)

7°xy =16° = 256 (3)

From Egs. (1)-(3), wet get that x*y*z* =16x81x 256
Therefore, xyz=2x3x4=24
Since, x*yz =16 and xyz =24, we get that
16 2
X=—=—
24 3
Similarly, y = % and z = % Therefore, xy :%, yz=36 and zx = %

Comprehensions Type:

Passage - 1

1. (d)
Ix+1-2=1
=|x-1=3 or Ix-1=1
:>(x—1)2:9 x—1
= (x—-4)(x+2)=0 x=2,0
=>X=-2,4

2. (b)
r--5=a
=|x-2|=7
= (x-2)" =7?
= (x-9)(x-5)=0
=Xx=5,9

2_

3. (c)
x—2/=10,0
x=2,12,-8
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Passage - 2

4, @)
A= 2Iogz4 +3logz4 +4I0922 _4I0923
= A=224+3%" 143" =8
D = (log; 49)(log,125)
Do Iog49>< log125 _ 2log7 ><3|095
log5 log7 log5 log7

=D=6
=a=log, D=1log, 6
. q-109.6
3

Now logs12 = loge6 + loge2
=log,12=1+

% log, 6
— log, 12 =14+ - 138

3a 3a
5. @)
N :7|0949900
. N — 7Iog72302 — 7Iog730 — 30
|0g612:1+ma =m=n=3
ma

log, m=1log,, 3
log,, N =log, 30
log, N =log, 30

Clearly l0ogz03 < 10gs30
. log, m<log, N =log, N

6. (b)
log, \|N+A+D+m+n|-log;2=log, ,..|30+8+6+3+3—log;2
(*5) %)
=logs 50 — logs 2 = logs 25 + logs 2 — logs 2
=logs 5% =2
Passage - 3
7. @)
y:4—‘4x2—9‘:>‘4x2—9‘:4—y20
=>y<4
8. @)

= (4x2-9) =7
= (4x2 —16)(4x2 —2) =0

= X=12,+—

1
NA
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9. (b
|Z|+4=4-|ax* -9 = |Z|+|4x* -9|=0
= 4x2-9=0,Z=0

:>x=i§,Z:0
2

Passage - 4

10.  (d)
y =log, (4—x)+log;(2+x)
X>0,x#1L,4—-x>0&2+x>0
xe(0,1)u(L,4)

11. @

12.  (c¢)

yzlogl(ﬂjﬂ/x—l
3 X+1

:>XL4>0&X—1ZO
X+1

=X<-4orx>-1& x>1
:>(—oo,—4)u[l,oo)

Passage - 5

13. @
f(X)=|x—2|+|x=1+|x+1+|x+2|
f (—x) = f (x) then given functions is symmetric about y — axis

4. (b)
X =1 +|x—2|+|x+1+|x+2|=6
—00
- | l l |
- 1 —

-1 2 1 2
Casel: x<-2

A=x+Z-x-n-1-n-Z=6

v 3

—4x=6

Casell: -2<x<-1
I-n+Z-n-A-1+X+2=6
—2X=2 sox=-1

Case lll: —-1<x<1
1I-X+2-X+X+1+ X +2=6
6=6
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15.

16.

Matrix-

1.

Case IV: 1<x<2
X+1+2-X+n+1+n+2=6

2x=0 S.n=0

Case V: x=>2

4x =6 .'.x:%

.'.Xe[—l,l]

(©

f(n)=|x—2/+|x=1+|x+1+|x+2|

f(X min:6

S k=

(c)

|x =1 +|x = 2|+ |x+1|+|x+ 2| < 20

X L L x

< — 1 >
-2 -1 1 2

Case l: x<-2

L-x+7Z-x—x-J1—-x-Z<20
—4x <20, X=>-5
.'.Xe[—5,—2]

Casell: —2<x<-1
L-x+Z-x—X-1+X+2<20
—2x<16 SoX>-8
Xe[—2,—1]

Case lll: -1<x<1
1-X+2— X+ A +1+ A +2<20
6<20

Case IV: 1<x<?2

X=A+2-X+n+1+x+2<20

2x <16 X<8
CaseV: x>2

4x <20 x<5
X e [—5, 5]

Match Type:

(A)>R;B)->P;(C)> S;(D)>Q
(x—l)z(x+1)(x—2)

@) (x—5) >0

x=1,1,-1, 2 (roots)

x =5 (pole)

<
<«

\

Ve, * ot -t
1 1 1 1
-1 1 2 5
Xe[—l, 2]u(5,oo)
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[4(x=5)
R

+ve| tvep —ve , +Vve
I I I -

1 2 5
Xe(—oo,2]u[5,oo)

<
<€

(c) |0910 X
If x is two digit number then Q =[1, 2]
P =loguo X, X is four digit number then P =[3,4)

(x—l)(x+1)(x—2)2
@O
< +ve| +Ve| —ve| —ve, +ve

—0 -1 1 2 5 :)O
Xe [1, 5]

A->RS;B)>R;(O)—->Q;(D) >R
(A)—(r,s)

= Iog497:%

= log, (5+8l0g,, (5+410g,, 7))

=log,(5+8log,, 7)

= Iog3(5+ %)

=log,9=2
k|=2=k=12

B) |(log,. 2°)" = (-2 =|-2|-2
(C) log, (x*-1)=0

SxX=1=1

x>=2

X =12

But x=—/2 (rejected)
.. only one solution

1 9477 2 [
N T TV v

x+2 = o 77 +o—77

2 2
(x+—j =18+2x2=22
X

2
i(x+g] =2
11 X
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A)>QR;B)»> PQRS;(C)> P,QR,S;(D)>((P,QR,S

(A) - (QR)

1-x2>0 Loxe<1
2—x*>2\1-%* x| <1
4+%X — 48 >4 4x7

x' >0 ~xe(-11)
(B) - (PQRS)

XX +x*—x+1>0xeR
For x <0 (time)
For x e (011)
8 N
X +( )+ (X) >0
+ve +ve +ve
Forx>1
xX—x°) (x*—
(%) (Fa) 1
+Vve +ve +Vve

(C) - (PQRS)

X? —x* +x* —=x+3>0 (same)
(D) - (PQRS)

2x% +1>4x2 +1

A +4x° +1>4x° +1

X' >0 ne(—om,0)-{0}

A—>QS;(B)>QS;(C)»P;(D)>»>QR
(A) - (QS)

X% —100x

= (log,, »)” = 2(log,, o)

=log,, x=2,-1

X :100,i
10

X.X, =10
(B) - (Q9)
log2 (9-2¥)=3-x

:>9—2X=E

2X
= (2} -9.(2)+8=0
2x=1,2%x=8
Xx=0,x=3
A2 +a,’ =9

C)-(P)
Iog% Iog% Iog}/2 (x) =%

1
:>Iog% Iog%x=5

%2
:>Iog%x=(ﬂ =%
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=x=(%)"= 5

(D) - (QR)
log,a=3 log,c=—4

a=h C:bi“
. 1
b9 :W
:>b9X:b—4X+4
9x=-4x+4
_4
:»x_43
p+q=17
(A)-(R), (B)-(S), (C)-(Q), (D)-(P)
(@) Rewrite as
‘x2+2x—8‘ ‘x2+2x—8‘ 1
logys =1 = —F—— ==
" 10+ 3x—X 10+3x—x 2
= 2\x2+2x—8\=10+3x—x2

(©)

(d)

2|(x+4)(x=2)|=(5-x)(2+x)
365317
Put t =log, (x* +7)-1log, x to obtain

t:5—% = t°-5t+6=0 = t=2,3

2 2
|og2[X +7]:2,3 o XHT 48
X X

x=17
1-2x>0,1-2x#1,1-3x>0,1-3x #1, 6x* =5x+1>0, 4x* —4x+1>0
Rewrite the equations as

log,, ., [ (1-2x)(1-3x) ]-log,, ,,, (1-2x)" =2
1+t—z=2
t
When t =log(1-3x)/log (1-2x)
t?-t-2=0 = t=-1,2 = x:%
log,, (1-x) +1-log,, (1+x*)=2log,, (1-x)

log, (1+X*) =1 = 1+ X’ =10=> x =3,
As x<1, x=-3

(A)-(R), (B) - (P), (C) - (Q), (D) - (S)

(@)

2 2
log, XHX1 & 25556
X+4 X+4
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2 —
X+X oo o (x+3)(x-8)
Xx+4 X+4

& 4<x<-3,X>8

(b) log,,s (xz —%xﬂj >0

>0

= 0<x2—%x+1£1

= —oo<X<% or 3<x<oo and Osxs%.

Thus, 0§x<1 or 3<x£E
3 3

(c) Rewrite as

IogX2(2+x)<Iogxz(x2)

Thus, either

X2>12+X<X?,2+x>0 0r 0<x?* <1, 24+x>x%2+x>0
= xe(=2,-1)U(2, ) UL 0)U(0,1)

x—1
d
@ 2x+1
x-1 +1>0 and x-1
2X+1 2x+1

3x >0 and X+2 >0

2x+1 2x+1
= Xe(—o0,-2)u(0,)u(, x)

<l = -1<

=

=

(A) - (Q’ R’ S)! (B) - (Q! S)’ (C) - (P1 Q)! (D) - (S)
Put log, x =t

1-t

(@) Write the equation as t* + —— =1
1+t
= 4+t +1-t=1+t = t*+t*°-2t=0
= 1t=0,1-2
= x:1,5,i
25
(b) Equation can be written as
i2—§+1:2 = %—}—1:0
r© t t t° t
= t?’+t-2=0 = t=1-2 = x=5,i
25
© 2t 42t N 20t 0
t-1 4+t t+2
= t:0,t:2,t:—1.
2
= x:1,25,i
J5

(d) Pitrle— = tP-1=-9

25
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B os 0

)
X +1 +|x—4|>7
I II Il

1 4

Case — | (x<-1)

= —1-X+4—-x>7

= 2X<-4

= X<-2

Case — I (-1<x<4)

X+1+4—-x>7
= 5>7 (not possible)

Case — Il (x=>4)
(x+1)+(x—-4)>7

= 2x>10 = x>5

Hence, there are two disjoint sets

(—oo, —l)u(5, oo)

2.

2
Osx_—)z(_2<ﬂ & solve as above
X 3

3. (8)
Domain: x €[1,9] & on solving x €[1,5]
So(m+n)=6

4. (5)
Domain (a) —X° +2X+2y>0=>x"-2x-2y<0
=(Xx-6)(x-4)<0=>-4<x<6 ... (a)
(b) 8x—x*>0=x*8x <0=x €[0,8] ...(b)
(@) n(b) x<[0,6] ..(1)
(b) —X* +2X+2y>8Xx—Xx"=>X<y . (2

(1) & (2) x€[0,4]
So answer is (5)

5. Q)
As function is increasing so equation change at most one solution
6. (2
2t~ 1+ |2 +1] =2 x e R
el G
x=-1
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10.

Ci:if x>-1 ..(a)

22 -1+22+1=>2"2

= 2°=0=>xed ...(b)
(@) & (b) xed .. C1

Caulf x<-1
1—2.2x+2.2x+1:%.2‘X

=27 =4=x=-2 ... (b)
(@) & (b) x=-2 .. Co
C-1uC-2

X=-2=|x|=2

(7)

x-2)=00rl1=x=2,3

or log, x*-3log,* =3 = 3log,* 6
log, x

=3

= log; x—log, x—2=0=(log, x—2)(log, x+1) =0

|092X=—1,2:X=%,4

Sosum =9.5

(2)

Jlog; +3log; =2
X=2

(0)
(x+1)(x-1)—2Vx* -1=4x-1

= X -1= (2x-1)

=4(x*-1)=4x* +1-4x = X = %

) . .
But x = 7 Doesn’t satisfy so no solution

)
(X—1)|0g3 x*~2log, 9 _ (X—1)7
— (X_1)|093X2*2|09x9*7 _1
Case - |
logs X* —2log, 9-7=0
= 2log; x— -7=0
logg X
= 2Iog3x—1 -7=0
—log, x
2 g3
Let log; x=y
= 2y—£—7=0
y
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11.

12.

13.

2y’ —7y-4=0
2y?—8y+y—4=0
2y(y—4)+(y—4)=0
(2y+1)(y-4)=0

1
=——o0r y=4
y > y

b v Uiy

1
— x=320or x=3
Case — 1l
X—1=1 = x=2

(4)

D>0=16-log,n>0=log,n<2
(0<n<4)

)
x2—8x+15

|X—3| x-2 =1
Case - |
x> —8x+15

X—2 -
= X=30r x=5
Case — 11
[x—3=1= x=3+1
= X=4o0r x=2

0

Note that x =2 is rejected as denominator cannot be 0 & x =3 is rejected because it will lead to 0°

form. Hence x=5 & x=4 are the two solutions.
(7
(1) Domain: a) x>0,x¢% ...(a)

b) x*-5x+6>0
=(x-2)(x=3)>0=x e (—x,2)U(3,x)
(a)&(b)Xe(O,Z)u(&oo)—{%} (D

(2) C-1: If x>% ... ()

X% —5x + 6 > 2x
= X2-7Xx+6>0 = (x—6) (x-1)>0

= X & (~»,1) U(6,%) ..(b)
(@) & (b) x(6,) ... (C-1)
C-2 ifx<% ... (a)
X* —5X+6 < 2x
X£(1,6) ... (b)
nxeao ... (C-2)
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(C-1)u(C-2)
X 6(6,00) (2
Dn(@2) xe (6,oo)

()

y(G—y)2+7(6—y)+12 -1

— yy2—19y+90 —1 01009 _q
Soy=1,910,-1 = x=5,-3,-4,7
So (x,y)=(51) or (7,-1)

(1)
3+[x+2|=9-Yy*
Sox=-2,y=0
So (-2, 0)

(2)

log (—x) = |flog[x|

Domain: x <0

log? (—x) = log (—x)

log (x)=0,1
—x=1,10 =x=-1,-10
i.e. two solutions

)
Let log) =t

2 1 3

t 1+t 2+t:
=21+t)(2+t)+t(2+t)+3t(1+1)=0
= 6t2+ 11t+2=0

| —11+4121-48  -11+473

t =
12 12

i.e. two values

©)
N =log, (3°5).log (5.3) - log,’ .log, (3"5)

=(3+1log,’)(1+log,’ ) - (Iog;’)(4+ log,’ )
=3

(0)
log(x—3) (x-1)

(%](x_s)m

log (x—3) (x + 1)
—=10(x-3)<1
Domain: x e(3,00)—{4}

x-1)
X

1+Iog{ 3) <1

10
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20.

21.

22,

x-1) <1

= IogEH) <

Not possible as x > 3 so no solution

(2)

J(x=1)+4-248V2 -1+ (x~1)+9-20 -1 =1
:>‘\/x—1—2‘+‘\/x—1—3‘ =1

CuIf x>4 ... (a)
(m—2)+<\/E—3):1:\/E:3

x =10 ... (b)
@n(()x=10 ... (C-1)

Ca: If x(3,4) ... (a)
(x/x—l—Z)—(\/x—l—S):1:1:1:xeR ...(b)
(@) n (b) x &(3,4) .(C-2)

Ca: If x<3 .. ()

~(Vx-1-2)-(Vx-1-3)=1

- (T 2) 51

=Jx-1=2=x=5 ... (b)
(@n(b) xeo .. (C-3)

(C-1)u(C-2)u(C-3)

x €(3,4)U {10}

So,x =10

(0)

2x?(2*)+ 42" ¥ =16x2.2" 3 + 2

2

=N 4x2-(2X ) +8.2K9 =32%2 2% 4 0¥

= 4x* (2" -8.2"%)=(2 -82"7)

So, 4x? =1 or 2% =K

x:i% or X =|x—3/+3
[x—3[=(x-3) x>3

So negative integral X =¢

(0)

Domain: x >-1

(X+1)+(X+4)+2/(x+1)(x+4) =(x+2)+(x+3)+2,/(x+2)(x +3)
= X+ xX+4)=x+2)(x+3)

= Yy=6 =>Xe
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23.

24,

25.

26.

Also x =y =1 is a possible solution
So two pairs possible

(1)
2 =y*+4 &  2'<y

Yy +4

= 2" & 2" <2y
Yy’ +4
= <2
> y
=(y-2)°'<0
=>y=2
So no. of values is 1
(6)
X|+|y|=1,k>0
Xy (x+y)=0

= Xx=0ory=0o0rx+y=0
M Ifx=0 :>|y|:k
=y=+k
@i)Ify=0 :>|x|:k
= Xx=%k
@[ii) Iifx+y=0 =>x=-y
=X =[]

:|x|+|x|:k
k

=i—=

= X 5 Yy

Hence total 6 solutions

(2

‘x2+3x‘+x2—2=0
Case — |

x*+3x>0

x(x+3)20

X e(—oo,—S)u(O,oo)
Now, X2 +3x +x2-2=0
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217.

28.

29.

30.

2x°+3x—-2=0

X = % &X=-2
SX = % is the solution

Case — I

x2+3x<0

X(x+3)<0

Xe(—3,0)

Now, —(x* + 3x) +x>—-2=0
-3x-2=0

=>X= —%
SX = —% is the solution
= Total 2 solutions

1)

Xy

4y * =32

22(%/+%) =2°

:2(5#):5 (1)
y X

logs (x—y) =1 —logs(x +y)

= Iogs(xz—yz):l

=X -y’ =3

= X = £,/3+Y? .. (2)

Solving (1) & (2) we get

X=1t2&y=%1

Alsox—-y>0&x+y>0

Only solution which satisfy is

X=2&y=1

So one solution

®)
log, (a"’gzb ) = log, (b'°gzb)

= log,a=Ilog,b = a=bor a=% (not possible)
Ioga(c—(b—a)2)=3 = c=a’

= Minimum value of c=8 at a=2

4)
log, 729 =6log, 3

If this is an integer, then b =3, 3%, 3%, 3°

(0)

Case-1: If x+g>1 = x>—g
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31.

32.

then (x-5)° <(2x-3)" = 3x*-2x-16>0 = XE(%,OO)

Case-2:If0<x+§<1 = —§<x<—E
2 2 2

then (x—5) > (2x—3)° = XE(_z,_gj

there is not negative integral value of x.

“4)

1
6 5109 X)(logyo a)(10g 5) __ g(logs x-1) _ 9['09100 X*}j

5
6. 5(Ioglo x-1) 3(Iog10 x-1) _ 3(Iog10 X+1)

6. 5(Iog10 x-1) _ 3Iog—mx +3. 3log10 X
3

6- 5(Iog10 x-1) _ E . 3Iog10 X
3

log,y x-2
BN
3

= log;p x—2=0
= x=100
Ineger part of 1095100 is 4.

(7
x* =1+6log, y
y2_2Xy_22X+l:0
= y=2""and y=-2*

If y=-2" (not possible, because y >0)
It y=2xt
= log, y=x+1
x? =1+3log, y
= x*=1+3(x+1)
x? —3x—4=0
= (x-4)(x+1)=0
X =4
= y,=2°=32
X, =—1
= Yy,=2°=1
log, %%, Y1y, |=l0g,128 =7
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33.

34.

35.

(7
log, log, /7 7\/7:Iog7Iog7(77/8):Iog7(gj:1—3log72
=3

= a
log, s log;5 \15¢/15 15415 = log,s l0g;s (1515/16)

15
=1log;s5 [Ej =1-4log,52

= b=4
Then a+b=7
(20)

y* =x’

If x=2y then y*=(2y)
= 2ylogy=ylog(2y)
If y=0 then logy?=log(2y)
= y?=2y = y=2
x? +y? =5y% =20

3)

(ex _z)sin[x+§j(x—loge 2)
(sinx—cosx)<0

Note that (ex — 2)(X— log, 2) is always positive.

Hence, sin (x+§j(sin X—c0sx) <0

= i(sin X +c0s x)(sin x—cosx) <0

NA

-2 2
= SIin“ X—cos” x<0
= sinzx—(l—sinzx)<0
= 2sin®x<1

L, 1
= SIN" X< —
2

Clearly x =3 is the least postivie integer value of x satisfying the equation.
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1. (a, b, c)

2 5
—(log, x)"+log, x—
Given equation: x* o) o8 =\2
For x > 0, taking log on both sides to the base x, we get
E(Iogzx)z+(IogZx)—§:Iogx\/_:llogx2
4 4 2
3, 5 1
Let log,x=y,thenweget, -y +y——=—
g, X=Yy g 4y y 1”2y
=3y’ +4y* -5y-2=0
=(y-1)(y+2)(3y+1)=0=>y=1-2,-1/3
=log,x=1,-2,-1/3=>x=2222""

=X = 2,% all are possible because they are positive.

’F!
2. (A) - P, R, S: (B) - Q! Ss (C) - Q’ 81 (D) - P1 R, S
_ (x—-1)(x-5) y
f(x)_(x—Z)(x—S)

The graph of f (x) is shown

(A) If -1<x<1 T

= 0< f(x)<1 \

(B) 1f1<x<2 = f(x)<0 ] 2 3
(€) 1f3<x<5 = f(x)<0
(D) If x>5 = 0< f(x)<1

3. (©
(2X)In2 _ (sy)ln3
= In2(In2+Inx)=In3(In3+Iny) (1)
3Inx=2Iny
= (Inx)(In3)=(Iny)(In2) (i)
Using (ii) in (i)
= In2(|n2+|nx):ln3(ln3+w]
In2
= In22—ln23:Inx{@—ln2}
In2
= Inx=-In2
1
= X==
2
4, 4)

1 1 1
Let y=,[4———=- [4——= [4-——...
Y \/ 3\/5\/ W2\ 32

Website: www.iitianspace.com | online.digitalpace.in


http://www.iitianspace.com/

S yPod-—ty = 3J2yP =122y

32
= 3J2y?+y-12J2=0

= (3y-42)(v2y+3)=
4J_ 3

=—— (reject)

2
V= 6+Iog3,2(\/_j

1 42 72%
=6+lo — . —— |=6+lo —
+ 93/2(3\/5 3 j + 93/2(3j

=6-2=4
(a b, c)
3 =4" = xlog3=2(x-1)log 2
_ 2log?2
2log2-1log3
_ 2logz2 2
2log;2-1 2-log,3
Also x = ! = 1

(8)
2 v2

|092 9Iogz(logz9) % 7log47

2log? EIog74
=(log, 9)" " x 72

=4x2=8

(4)

v

A

3x2+x—1:4‘x2 —1‘
Case I: If x e[-11]

3% +x—-1=—4x*+4

= 7x* +x-5=0

+D=141>0 .. Equation has two roots
Case 2: If xe (—oo,—l]u[l,oo)
3x?+x-1=4x*—-4
—=x*-x-3=0-D=13>0

*. Equation has two roots
So, total 4 roots.
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