INEQUATIONS & EQUATION
EXERCISE-1-A
1. (B)
= log(ab)—log|b|
We can see that ab>0=>a<0&b<0ora>0&b>0
So log (ab)—log|b| = log|ab| - log b

=loga|.|b|log |b|
=loga| +log |b| - log b
=log|a|
2. ©
2
= \/log;, 4 = /[log,, 4 . f log 1 4
/ Iog / 2><Iog1
4/ 2><1 \/_
...... (as a square root of a value can’t be negative)
3. (B)
= log, 4log, 5log. 6log, 7log, 8log, 9
By formula log, b =M
log. a
Given value is — log4 \( log5 )( log6 |( log7 [ log8 )( log9
log3 )\ log4 ){ log5 ){ log6 )\ log7 )\ log8
IogQ
=lo
log3 9.9
=2
4. ©
log, Iog{ N?ﬁj
— IOg7 |Og7 (71/2.71/7.71/8)
=log, log, 7"* =log, (7/8)
=1-3log, 2
5. (D)

(o) e
— 81 logs 3 n 27(Iogg36) n 3log79
= (81)"" + (3 )(|0932 ) 4 3¢ log, 7
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— (34 )Iogs5 N 33><[%Iog3 36) N 34{%'0937)

_ ous’ | o) | gon,7
3

=5 +(36)2+7°

625+36x6+49 =890

6. ©
= log, x.log; k =1log, 5 ;given k=1L k>0
logx logk log5
logk log5 logx

= (logs x) =(log, 5)
= x =51s the only possible solution

7. ©
= log,a.log, x =2
loga logx _,
log5 ' loga
= log, x =2
= x=5
=25

8. ©)
= A=log, log, log, 256 + 2log ; 2
= log, log, log, (4)° +log , (2)
22

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

)

=log,2+4=1+4
=5

9. (D)
= log,, x = y(given)

2
= 109,00 X* =2l0g, ; X

= zx%mglox (by formula log ,, =%Ioga b)

10. (A

2 2 2
(loga) R (logb) 1. (logc) -
logb/logc logalogc logalogh

= (log a)3 +(log b)3 +(log c)3 =3logalogblogc
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-+ a,b, care distinct
= loga+logb+logc=0
=abc=1

11. (A

= Iog[ )

sinx > 0;x €[0,4n]
%

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

V2
= xe(0,n)u(2r,3n)
As we can see in this interval

Y

1
TE N, i

ud 2n /) 3n X
px J_ﬂvz Tix
4 4 4 4
We get 5,3—75,9—“,—117[ as integral
4 4 4 4

Multiples of %

12.  (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
X —6x+12j£0

= Iogz[ n

Case-1



X% —6Xx +12
<—
4
=X —-6x+12>0

=0

=XxeR...... (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?-6x+12<4
=x*-6x+8<0
= (x-4)(x-2)<0
=>Xe [2, 4] ........ (i)

T o
AN

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

4

13. (B)
= 290 Sy 15 Here x—1>x>1 ... (1)

()
— 2l (2)% >X+5

2log, (x-1)

=2 >X+5 (or by formula log |, =%Iog9)
a a

000U 5 x +5

=2
= (x-1)">x+5
= X*+1-2X>X+5
=x"-3x-4>0
= (x-4)(x+1)>0

Soweget xe(—0,-1)U(4,0) L (i)
By taking intersection of (i) & (ii)
= x€(4,2)

4. (C)
= log,, (x* —2x-2)<0

As base is greater than 1 so to hold the inequality true
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15.

=0<x?-2x-2<1

d
/1

S0, 0<x?—2x—-2and x*-2x-2<1

Case-1
o S

1—J§U+J§
=x*-2x-2>0
:>[x—(1+\/§)}[x—(1—x/§)}>0
So, X e(—oo,l—\/g)u(1+\/§,oo) .......

Case-2
—=x?-2x-2<1

=X’ -2x-3<0

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

So we get x €[-1,3]

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

:>Xe[—l,l—\/§)u(l+\/§,3J

(A)
X+2
= Iogo_szl
As base of log is less than 1 so hold the inequality true
=X 2502
X
= X¥2 9220
X
N X+2-0.2x >
X
0.8x+2

X

0

= >0




16.

18.

19.

20.

=S 0
2
So, x e(—oo _—}U[O oo)
= amlogan = alogan’" —n"
(©)
=a™=a"

Take log both side
= log, a™ =log, a™

=mn=m"
=m"*=n

1
= mz[n”-lj
(B)

=(x’)

w
—_
[EEN
(2]
x
w
S~—"
w N
VR
NS
X
o
|
N | w
—_~
N
SN—"
o

5 2 2 -3 4\2
:>x1".(42)2.(x3)2.(4‘1)2 | x9
5 4 3 4.3
= X3x43 xx*x42 x X9 2
52

) [LLE]
X§_§+ 4\3 26

=4£x3

(D)
L @en?
(2m+1) 22m

nm-+m 2n+n
2 x 2

mn+ma~2m
2 2

=1

nM-+m-+2n+n)—(mn+n-2m) _ 1

= 2l
=27 M =1
=2n-m=0
=m=2n

(D)
— x ¥ = (x.?/;)x

Here x #0



= x* =x3
Take log both side

4
3 4
= x®log, x =§x log, x

4
= X° =—X
2
s 4
= X° =—X
3
:x§=i
3
4\' 64
=>X=|=-| =—
3) 27
21.  (C)
1 1
If x=23_23

1 a7 1 a1
Then 2X3+6X=2{23—23} +6{23—23}

o[ ]
—2| 2323 [23—23J+3

1 1\[ 2 -2

=2|23-23 || 23423 —2+3

1 a2 = )
=2|23-23 23+23+1}

=2 [zéjg_[z?ﬂ (~bya’ ~b® =(a~b)(a® +b +ab))

2. (A
:>(X)X& =(x\/§)x (herex 0)

= x* = XX
Take log both sides
3 3
= x?log, x ZEX log, x
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23.

24.

25.

26.

©
=5715(0.2) " =26

x—2
= 5" +5(éj =26

— 51452 = 06
— 51457 =26

At x =1,3above equation satisfy

(D)
:>x—1—2
X
1 1Y
3X4+—4=(X2+7j -2
2
=Kx—lj +2} -2
X
2
=[22+2] —2
=36-2=24
©)

1 1

x® \be ((x¢ e (x|
~(e] ) (%)
o)l ol

111111

=x"=1

©)
=a"a"=a™
:>am+n anm

= Mm+n=mn

Then m(n—2)+n(m—2)=?

=2mn-2m-2n
:>2(m+n)—2(m+n)
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27.  (B)
= log(x+1)+log(x—1)=1log3
= log(x+1)(x-1)=1log3
=x"-1=3
=x?=4
=>X=12

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

So, x e(1,00) is our feasible region

Only x = 2lies in the feasible region.

28. (D)
=f(x)=5-|x-3|
=f(x)=5-(x-3);x€[3,»)
=5+(x—-3);xe(-x,3)
=f(x)=8-x;x€[3,)
=2+x;x €(0,3)
So, greatest value of function occur at x =3
So f(3)=8-3=5

29. (B)
OMH3  2m-2n  pmi3in  anil
6™ x10"3 x15™
(2m+3 ) (32m—2 ) (5m+n+3 ) % 2n+1 % 3n+1
(2m+l3m+1)(2n+35n+3 )(3m )(5m )

m-+3+n-+1—( m+1)32 m-n +n+1—(m+1)—m5m+n+3—(n +3)-m

=2
— 203°5°
=1

30.  (A)
2 1
=>X34+x3=2
Take cube both side
2.1/ 2 1

3x2+x+3x2x3[x3+x3j=8
= x* +x+3x(2)=8
—=x*+7x-8=0
:>(x+8)(x—1)=0

=>x=1-8
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31. (D)
If a+b+c=0

:>—
bc ca ab abc

_ {(a + b)3 —3ab(a+ b)} +c _ {(—c)3 —3ab(—c)} +c?
abc abc

3abc
- _

=3
abc

2.  (C)
—=24-2"=4

33.  (B)
(logx—logy)(logx* +logy*)
- (logx* —log y*)(log x +log y)
(logx—1logy)2(logx +logy)
2(logx—logy)x(logx+logy)
=1

34, (B)
= log,, (2x* + 7x+16) =1
= 2X* +7X+16=10"
= 2X*+7X+6=0
= 2X* +4x+3x+6=0
= (2x+3)(x+2)=0
3

=>X=——.-2
2

35. ©
=a>0,b>0,c>0

= log(a"h’c’)+log (ij

abc
a®b’c*
= log b

= log (aa‘lbb‘lcc‘l)
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36.

37.

38.

39.

(B)

= log,, [ log,, (log, x) | =0
= log,, (log,, x) =10° =1
= log,, x =10" =10

= x=10°

(©)
= (25)" =(125)""

N (52 )X—Z _ (53 )2)(—4
52)(—4 _ 56x—12

:>56x —12—(2x-4) -1

—=5%8=-1=5
So, 4x-8=0
=X=2

X

= ‘/1 X ghere >0; X >0; <
1 X X 1-x 1-x x-1

So, X e [0,1) is the feasible region for the equation

_ (0)+(1-%) 13
\/1 —x/x6 6
x(l—x)_ 6

+\_ f

Taking square both side
= x(1-x) _36
169
x40 0
169

9 4
= X—— || X-—=|=0
( 13)( 13}
9 4

T13'13
Here values lies in the feasible region

0



40.

41.

=3y+1>20&y-1>0
:yz-%&yzo

=>Yye [0,oo) 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.

(D)
= X=7+4/3;x=4+4.3+3

= X =(2)2 +2.2\/§+(\/§)2

:>x=(2+\/§)2
:\/;224_\/5 ........ (1)

11
=>——=—

Ix 2443
1_ 1 2-V3 2-\3
X 2+43 2-43 4-3

1
:W_Z_\/g ......... (2)

3&+%=(2+\/§)+{

(2+\/§)+(2—\/§)

w

)

(A)

=x-3x+9=0

Let the roots are a, o,

So, a+a+p=0

=20+g=0 . Q)
= oao+aP+poa=-3

=o’+20p=-3 . (2)
= o’f=—-q

=q=—aB . 3)
By equations (2), (1)

= o’ +20.(-2a)=-3

=30’ =-3

=a’=1

a=+x1 4
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= q=-o’B
=-o’(-20)
=q=2d°

=(q=%2

42. (D)
= log,; X +log, X +log, x =14

:%Iog2x+%logzx+logzx=l4 (bylog 5 =%Ioga bj

-
:>Zlog2x=14

= log,x =8
= x=2%=256

43, (C)
=]4-3x|< 1
2

Case 1: 4—3x20:>xs% ....... 0]

[

S0 4-3x<—

~N o

= -3X<-——
2
=>X>—
6
. . . . 7 4
By intersection of (i) & (ii) x {Eg} ........ (A)

Case 2: 4—3x§0:x>% ......... (iii)

=S0 —(4-3x)<

N

:>—4+3xs1
2

= 3X sg
2
3 .
=>X<— iv
5 (iv)
Taking intersection of (iii) & (iv)
4 3
=Xe|l—,—| B
(53] ®)
. ) . L . 73
So union of A & B is the solution of the given inequality x € {Eﬂ ........ ©
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44,

45.

46.

47.

(A)
=x*—|x|-6=0

Casel: x>0
=Xx*-x-6=0
=Xx=3,-2

But x >0s0 x =3 is the only root.
Case2: x<0

= x* —(—x)-6=0

=X +x-6=0

=Xx=3,-2

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

(©)

[x|-1
=

>0
|x|+2

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

= X €(—0,-1)U(L,x)

(A)
=|x-1+|x+5=6

This is special case as (x—1)—(x+5)=-6
So the given expression will hold true if (x —1)(x+5)<0
= xe[-51]

(D)
= log, (x*~1)>0

As base of log is less than 1
So, log, (x*-1)>0
2

=0<x*-1<1



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

= X &(—0,~1) U(L0) &x e(—2,42) = xe(~2,-1)u(1+2)

48. (D)
10
= log, x +log, 2 =€ =log, y+log, 2

:>Iogzx+logx2=E

10
X=—=
log, 3

= log, X+

Let’s take log, x =a
1 10

So, a+—=—
a 3

—=a’ —%aJrl:O

1
— x =2°23
1
= x=8,28

1
Similarly, y=8,23

1
If x=y then x+y=8+23

49. (A
= log ; (x* -3x+2)>2

2

2
= log ; (X* —3x+2)>log [gj
2z 7

2

X?+3x+2
=log ;| ——~— 1|20

V3 3
2 —
(4j
- base is less than 1 so

2_
=0< # <1

4
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50.

51.

/

:>0<x2—3x+2&(x2—3x+2)5

Mlw

:>(x—2)(x—1)>0&x2—3x+%so

=>xe(-0l)u(2,0) ... (1) & Xz—gx—%x-i-%ﬁo
&(x—gj(x—lj <0

2 2

15
&XE(E,EJ ....... (2)

Taking intersection of (i) & (ii)
= Xe Flju(Zg}
2 2
(A)
=a“*>a%0<9<1

y

\(0,1)\

7 X

N |

= x?-x-2<0

= (x-2)(x+1)<0
= xe[-1,2]

©
(x—1)(x* -5x +7) <(x-1)

(x—l)[x2 —5x+6]< 0
(x-1)(x-2)(x-3)<0



52. (D)
IX| -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
X<0
:>Xe[—1,0)
Case IV: x<-1
x4 <[1-X]
[1+x| <1-x
—(1+x)<1-x

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

X € (—0,-1)
=~ x e (-, -1]u[-1,0)

= X e(—»,0)

53 (A)
47505 _7 0% < 4
40.5 7
-—<
4X 2X
Let 1. k
2X
s2k*-Tk<4

2k*—7k-4<0
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2k?-7k—-4<0

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

-
et

As k =2iX it can only be +ve

.'.0<i<4
2X

= X €(-2,0)

54.  (A)

X+—<3
X

—3<X+E<3

X

X+2 4350 : x+2-3<0
X X

2 2

X +3x+2>0 , X —3x+2<O
X X

(x+1)(x+2) 0 (x-1)(x-2)

X ’ X <0

Xe(—Z,—l)u(O,oo) Xe(—oo,O)u(l,Z)

55. (D)
2 +2">22

Casel x>0

X 42X >22

CENTERS : MUMBAI /DELHI /AKOLA /LUCKNOW /NASHIK /PUNE /NAGPUR /BOKARO /DUBAI # 18




2* > .2

1
=SX>=

2
Casell x<0

2X+2—1Xzz\/§

Let 2 =k k+%22\/§

22k +1>1
k:2\/§i\/8—_4:2x/§i2
2 2
K=+2+1
( (J_+1 J2-1)20

N

—o0 < 2% gx/i—l&\/iﬂgzx <
=0<2<J2-1&2+1<2" <0
X e(—oo,Iogz(ﬁ—l)}&[logz(\/ﬁﬂ),w)

From case | & 11
X e (—oo, log, (x/i—l)} u{%,ooj

56 (A)
log, s (X +x+1)+1<0

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

-1
X2+ X+1> (Ej
3

X>+X+1>3
X2 +Xx—-2>0
x+2 X — 1>O

N <
N

X &(—o0,-2)U(1,0)

57.  (B)
x2=|x+2|+x>0
Case |l x>-2
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X?—(x+2)+x>0
x?-2>0
Ke(co0)o(2.)
Case Il x<-2

X2 +(x+2)+x>0
X?+2x+2>0
(x+1)2+1>0

xeRiex<-2
From (1) & (2)
x (0,2 ) U(VZ,c0)

58. ©
log,,, x = log,; X
—log, x > —log, x
log, x <log, X
log2 log3

log| —1——1 |<o
log2 log3
Iogxso{--i—i>0}

"log2 log3
= xe(0,1]

59. (B)
logs X2 2 1
X" +(log3x) —1O=7
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

(k+4)(k-2)=0
=log,x=2orlog, x =4
1

=X=00rx=—
81

Xe {1, 9,i}
81

60. (B)

x =log, nc= logbe

loga
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log bc

loga

log bc + log x
loga

X+1= +1

= X+1=

Similarly
logabc & 741 log abc
logh logc
1 1 1
+ +
Xx+1 y+1 z+1
loga N logh N logc
logabc logabc logabc
zlogabczl
logabc

y+1=
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INEQUATIONS & EQUATION
EXERCISE 1 (B)
1. (D)
= [3* -1 >[3* -9
Take square both side
= (3 -1) (3 -9) >0
=[(3-1)+(3-9)][3 -1-(3-9)]>0
=[23-10][8]>0

=3 -5>0=3>5

x>log,5

2. (B)
—=A25-5 =4 -16 (1)
Here 25-5* >0 & 4°-16>0
=5<25 & 4% > 4*
=5 <5’ & X>2
= X e (-,2] & X e[2,)

So only feasible region for given equation is X =2
For x =2, gives equation is satisfied
So no of solutions =1

3. (D)
VBT +T=X =0

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

:>x=—l & X=7

So no common solution.

4. (C)
— 42 _9.2¥+2 1 8=0
— 22+ _9 228 =
—16.2% —36.2 +8=0
=422 -92x+2=0
Put 2 =a
s0,4a*—-9a+2=0
= (4a-1)(a-2)=0

:>a=l,2
4

ol
4
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=>x"=-21

= x* =-2 is not possible; x* =1

=>x=11

5. (A)
= J(x-1) +§l(2x+1)" - (x—%) x(0,1)
:>|x—]4+(2x+1)—(x—%j (as 1+2x >0 for x€(0,1))

= —(x-1)+(2x +1)—(x—%j
5
-2
2
6. (A

2X—1

= g <2
27 +1

We can cross multiply (2" +1) as 2" +1>0 for xeR

=2t 1< 2(2X+1+1)

X

:2?—1< 42" +4

:>12X >-5
2

:>2X>_—10
.

This is true for xeR

7. ©
=22 -7<2-1 (1)
Here 2% -7>0
=27 >7

= 2x2>log, 7

=X Z%Iog2 T (2) (feasible region)
From feasible region it is clear that 2* —1>0

So by taking square of (1)

=27 7 <(2 1)

=22 -7 < 2% +1-2.2"

=22<8
=2"<4

CENTERS : MUMBAI /DELHI /AKOLA /LUCKNOW /NASHIK /PUNE /NAGPUR /BOKARO /DUBAI # 2



=>X<2 2
By taking intersection of (1) & (2)

We get x e Blog2 7, 2)

= x e(log, 7,2)

8. (A
:>‘x3—1‘21—x
Case l: x*-1>0
=x2>1
So (xs—l)zl—x
=x3+x-2>0
:>(x—1)(x2+x+2)20
=>xe[le) L (1)
Case 2: x®-1<0
=x}<1=>x<1
So, —(x3 —1)21—x
= -x}*+x>0

=x*-x>0

Lt 1
| |

-1 0 1

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

= xe(-»1ul0l] )

So take union of (1) & (2)

= X € (—0,-1]U[0,x)

9. (B)
:|x+2|—x -5
X

Casel: x+2>0

=>xX>-2 M

:(x+2)—x
X

<2

:>E—2<0
X
:>1_—X<0
X
:>X—_1<0
X

= x e (—0,0)U(L )

CENTERS : MUMBAI /DELHI /AKOLA /LUCKNOW /NASHIK /PUNE /NAGPUR /BOKARO /DUBAI # 3



+ 1 +
| - ]
0 1
Taking intersection of (i) & (ii)
=>xe[-2,0)ule) (iii)
Case2: > x+2<0=>xe(—0,-2) ... (A)
—(x+2)-x
X
—2X—-2-2X
> —<

= <2

0

DXG(—w,—%ju(O,oo) ....... (B)

Taking intersection of A & B

=>xe(-0,-2) ©)
So by taking union of (iii) & (c)

= X € (—»,0)U(L,»)

10. (A

X2 —5X+4+x* -4
= 2
X -4
x(2x-5)
:>—
(x=2)(x+2)
|

|
T
-2 0

>0

+ +

|
J

i
2

|
J
2

:>X€(—OO,—2)U[O,2)U|:Z,OOJ ........ (1)

2_
X bxed )
X -4
X% —BX + 4 — x>
x> —4

Case 2:

<0

CENTERS : MUMBAI /DELHI /AKOLA /LUCKNOW /NASHIK /PUNE /NAGPUR /BOKARO /DUBAI # 4



N 8 -5x
(x=2)(x+2)

- (5x —8)
(x=2)(x+2)

=Xe (—2,%})(2,00)

1+ +

|
-1 I
-2 §
5
By taking intersection of (1) & (2)

RN

11. ©)
x2—|x|—12
— 1 >2x
X—2
Casel: x>0
2
X —x-12 S 2x
X-3
x> —x—-12
:—
X—-3
x> —x—-12
:—
X—-3

|
]
2

-2x>0

-2x>0

xz—x—12—2x2+6x>
X—3 B

2
_ —X°+5x-12 >

X—-3

2

:x —5x+12SO
X—-3

as x> —5x+12 is always greater than zero for x e R

0

0

S0, LS.O

3Xe(—oo,3)

Case 2: x<0

X2 +x-12
X-3

-2x>0

2 2
X+ X-12-2X +6xZO
X—3
—x*+7x-12
->—"">
X—3
2
:x —7x+12S
X—-3

0

0

CENTERS : MUMBAI /DELHI /AKOLA /LUCKNOW /NASHIK /PUNE /NAGPUR /BOKARO /DUBAI #5



_ (x=4)(x=3)
(x-3)

=X-4<0

= X € (—o0,4]

But for this case x <0

So we get

= X €(—0,0)

Take union of (1)&(2)

= X € (-,3)

12, (Q)
x> —3x-1

5 <3
X +X+1

x*—3x-1
——<
X +Xx+1
x> —3x-1
— >
X +Xx+1

= -3 3

Case 1: -3

As (X* +x+1) is always greater than zero

So x*=3x—1>-3(x* +x+1)

=4x*+2>0

=>XxeR . (9]
x> —3x+1
A

Case 2: >
X +x+1

3

=X -3x-1<3x* +3x+3

= 2X* +6Xx+4>0

=X +3x+2=>0

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

=>xe(-0,-2)u(-L») .. 2
Take intersection of (1) &(2)

= Xe (—oo,—Z)U(—l,oo)

13. (D)
[x+3+x
=>——>1
X+2
:Jx+ﬂ+x_l>o
X+2
X +3+x-x-2
X+1>0
[x+3-2
:—
X+2
Casel: x+3>x>-3

>0

>0

CENTERS : MUMBAI /DELHI /AKOLA /LUCKNOW /NASHIK /PUNE /NAGPUR /BOKARO /DUBAI # 6



14.

X+3-2
X+2

ik VI /l

X+1
=—>0
X+2

= X €(—0,-2)U(-1,—»)

>0

But for this case x >-3

Sowe get xe[-3,-2)U(-L»)

Case 2: x+3<0

=>x<-3

—(x+3)
X+2

X+5

=—x<0
X+2

+ 1+
| —_ |
5 2
= xe(-5-2)
As x<-3s0o xe(-5-3) . ()
Take union of (1)&(2)
= X e(-5-2)u(-Lx)

So least integral value of x =—4

So, >0

(A)




5 x+2
:>__

X2

5x*—9x —18
:—
9x?
(5x+6)(x—3)

XZ

So, XG(—%OJU(O,S) ....... (2)

—+

<0

<0

= <0

—+

| | |

1 - 1 =1

6 0 3
5

By taking (1) (2)

DXG(—g,—]}U[Zﬁ)

15. =>J4-V1-X -J2-x>0
Here 1-x >0

=2-xXx>0
=x<1 M

=4-J1-x>0
=4>41-x

=16>1-X
=x>-1 . (i)

So, (i) (ii)

=>xe[-151] L. (iii) feasible region
Take intersection of (iv)&(iii)

= xe[-2,1]

No

w
= V4-1-x >2-x
Take square both side
= 4-1-x>2-x

= 2+x>~1-X

Here 2+x>0=>x>-2 ... (iv)

S0, 2+ X >+/1-Xx
Take square 4+x*+4x >1-x
=X’ +5x+3>0

8]

—5—\/5}{\/5—5 OOJ

2 2

= Xe [—oo,

CENTERS : MUMBAI /DELHI /AKOLA /LUCKNOW /NASHIK /PUNE /NAGPUR /BOKARO /DUBAI # 8



16.

17.

(A)

> X
=>V4-X"+—=2>0
X

Here 4—x*>0

=x°<4

=>xel[-2,2) L 0]
Casel: x>0

= 4—x2+§20 (x #0)

=J4-x*+1>0
=4-x*>>-1 true for x e R
Case2: x<0

= 4 -x? +m20

X
:\/4——2—120

=4-x> 21

Take square 4—x*>1=x°<3
—xe[~3.3]

But x<0

So xe [—\/5,0)

So case (1) Ucase (2)
=xeR . (iii)

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

(&)
x+2|-|x|
3—
4—x?

:>x3<4:>XG(—oo,€’/Z) ......... (1)

>0 here 4—x3®>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

CENTERS : MUMBAI /DELHI /AKOLA /LUCKNOW /NASHIK /PUNE /NAGPUR /BOKARO /DUBAI # 9



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

:>XG[—1,§/Z)

18. (B)

9. (A)
=x*+ax+b=0
=a+pB+y=0
= oaf+py+ya=a
= oafy=-b
= a’+p°+7° =(a+B) (o’ +B* —aB)+y
=(=1)((«+B) ~2aB—aB)+v’

=(—v)(v* —3ap)+7°
=+3afy=-3b

3

:>(x2+B2+y2=(0L+B+y)2—2(ocﬁ+[3y+ya)
:>oc3+[33+y3_—3b_@
a’+p*+y*> -2a 2a

20.  (A)
=f(x)=x"+2x"+k
If (x—1)is divisor of f(x)
Then f(1)=0
=f(1)=1+2+k=0
=k=-3

21. (D)
= 4x% +20x* —23x+6=0
Let’s take roots are o, o, 3

CENTERS : MUMBAI /DELHI /AKOLA /LUCKNOW /NASHIK /PUNE /INAGPUR /BOKARO /DUBAI # 10



22.

23.

24.

:}20L+B=T=—5

:>a2+a[3+oc[3=_723

-6
- 2 = —
oB 2
) 6
= a’(-5b-20)=-—
4
2 3 6
=50° +2a _ZZO

=0a’+200°-6=0

Which gives o =%

So 2(%}+B=—5:>B=—6

So roots are —6,

N |-
N |-

(D)
= 2x* —5x*+3x-1=0

1
:>0€BY=E

:>a+[3+y=g

5
:i+i+i:w:@:5
af By Pa  aPy m

(A)
—=x}-4x*+x+6=0
Roots are 2a.,3a.,3
So, 2a,30,p=4
=5a+pB=4

= (Zoc)(Soc)(B)z -6
=a’Bf=-1

By (1) & (2)

= a’(4-50)=-1
=50’ -4’ -1=0
By this we get o =1
So roots are 2,3,-1

(B)
=4 -12x% +11x+ k=0

CENTERS : MUMBAI /DELHI /AKOLA /LUCKNOW /NASHIK /PUNE /NAGPUR /BOKARO /DUBAI # 11



Sum of roots (a—d+a+a+d)=%=3
=a=1

As a is root of equation so it will satisfy if.
= 4(a)’-12a’ +11a+k =0

=4-12+11+k=0
=k-3

25. (B)
= x*-11x*+37x-35=0
If root is 3+«/§, second root has to be 3—+/2
Let’s take third root o

So, (3+\/§)+(3—\/§)+a=11

=oa=5

26. (B)
As x+1 is factor so x =—1will satisfy the expression
= (-1)" +(p—-3)(-1)’ =(3p-5)(-1)" +(2p+q)(-1)+12=0
=>p=2

27. (D)
= x*—ix+1-i=0
Roots will be 1+i,1-1i,a
=1+i+l-i+a=0
S a=-2
So equation will roots (1-i)& -2 is
= x?—(1-i-2)x+(1-i)(-2)=0
= x*+(1+i)x-2(1-i)=0

28. (D)
= 22X+ 93 +8x2 +9x+2=0

20.  (A)
=x*-1=0
Roots will be o,f,y
=a+pB+y=0
:>ZOLB=O
=afy=1
=Y (a+1)=(a+B+y)+3=3
=Y (a+1)(B+1)=(a+1)(B+1)+(a+1)(y+1)(B+1)(y+1)
=Y of+(a+p+1)+(a+y+1)+(B+y+1)

CENTERS : MUMBAI /DELHI /AKOLA /LUCKNOW /NASHIK /PUNE /NAGPUR /BOKARO /DUBAI # 12



-3
= (a+1)(B+1)(y+1)=(af+a+p+1)(y+1)
=afy+af+ay+oa+py+p+y+1=2

So equation with (a.+1),(B+1),(y+1) as roots

=x*-3x*+3x-2=0

30. (B)
=x*+3x+2=0
=a+b+c=0
= ab+bc+ca=3
= abc=-2

:>a3+b3+c3—3abx=(a+b+c)(a2+b2+02+ab+bc+ca)=0

=a’+b’+c*=3(-2)=-6

31. (A)
=x*+1=0
=Sa+B+y=0
= af+py+ya=0
=afy=1
:>(0L+B+y)2 =oc2+[32+y2+2(aﬁ+ﬁy+yoc)
o’ +B+y*=0
:>(0L2+B2+y2)2 =0L4+B4+y4+2(a2[32+62y2+yza2)
=0=a'+p"' +y* +2[(oc[3+[3y+yoc)2 —2((1[3.[3y+[3y.y(x+y(x.a[3)}
=a4+B4+y4+2[0—2(B+y+a)] (- apy=1)
=0=a'+p +y"+2[0-2(0)]

=o' +p'+7y'=0

32. (A
=X +3x*+2x+4=0
= afy=-3
:>ZOLB= 2
=afy=-4
= X —(20+28+2y)x* +(D] 02B)x - (20.2B.2y) = 0

= x3+6x*+8x+32=0

3. (A)
As o,B,y satisfy cubic equation x* —5x*+5x-3=0
So, a, B,y are roots of this equation
=a+B+y=5

CENTERS : MUMBAI /DELHI /AKOLA /LUCKNOW /NASHIK /PUNE /NAGPUR /BOKARO /DUBAI # 13



34.

35.

36.

(©)

:5x+2 >(ijx
25

=592 iz
5§

2
= 5*25x 51

x+g+2

=5 x >§

So X+E+2>O
X

X%+ 2X +2
_—>
X
Numerator is always >0

So£>0
X

0

= x€(0,)

(B)
x? —5X+6
x|+7
. (x—3)(x-2) -0
x|+7

As 7+|x|27

<0

So we can cross multiply 7 +|x|
= (x-3)(x-2)<0
= xe(23)

2
2 3

(D)

2x -1
x-1

2x -1
x-1

2X-1
x-1

>2



2X—=1+2%x-2 2X-1-2x+2
= - = <

0 or———— >0
x-1 x-1
4x -3
= or——>0
x-1 x-1
3
3XG(Z,1J Or x>1

So, XG(%,wj_{l}

37. (A)
1 1
=<
|x|—3 2
Casel: x>0
:L—E<O
X-3 2
5-X
0
T 2(x-3)
X-5
——>0
:>(x—3)>
= x €(-%,3)U(5,»)
But x>0
So, XG[O.S)u(S,oo) ........ 1)
Case 2: x<0
1 1

But x<0

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

= X €(—0,-5)U(-3,%)

So least positive integer value =1

38.  (C)
:(x—l)mzo
= (x*-x-2)=0 & (x-1)>0
= (x-2)(x+1)=0 & x>1

= Xe(-0,-1u[2,0)&  xe[l®)
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So, x e [2, oo)

39. (B)
= (x2 —1)\/m >0
= (x*-1)20 & x?—x—-2>0xh2
= X (-0, -1|u[L®)...... (1) & (x-2)(x+1)=0
xe(—o,-1u[2,0) .. 2
Take (1) (2)
So, X e (—oo,—l]u[Z,oo)
Least positive integer =2

40. (C)
= 49* + 7" -98<0
=77 +7.7°-98<0
=7 =aa’+7a-78<0
= (a+14)(a-7)<0 (wa+14=7"+14>0forx eR)
=7 <7
So, x<1

41.  (B)

a,B,y = x*+2x*-3x-1=0
1
aZ

1
7

Y

The equation whose roots are

R -

Sk

3
(ljz +3—£1—1=0
X X

X2

3
=1+ 2/x -3x-x? =0
3 1
= 1-3x=x?-2x?
=1+9x* —6x = X° +4x — 4x* (squaring)
= x*-13x* +10x-1=0

1 1 1 )
Hence,—+—+—F=5,-2S
OL4 4 Y4 1 2
=169-20=149

42.  (C)
Let roots one diminished by k

CENTERS : MUMBAI /DELHI /AKOLA /LUCKNOW /NASHIK /PUNE /NAGPUR /BOKARO /DUBAI # 16



So, a—-k+B—-k+y—k=0
= (a+p+7y)-3k=0
_9/2_3

3 2

=k

43. (A)
oa+B,B+y, v+
a+B+y=p
Hence roots of the equations are p—o,p—B,p—Yy
X=p-o=o=p—X
Equation is
(P=x)"=p(p-x)"+a(p-x)-r=0
= x> =3px® +3p°x —p* +p* —2xp® + px* —qp+gx +r=0

= x*=2px* +2(p? +q)x+r-pg =0

44, (B)
1 aBy+1 3+1 4
a a o o
Hence, Xlzizazi
o X,
Equation
64_216_ 54 .

3 2
X, oy a,

= 3x} - 20x? +32x,-64=0

45.  (B)
x=+3-+2
x+v2 =43
= x?+242x+2=3 (rootsare—ﬁi\@)
= x2-1=-22x
=X -2x* +1=8x*
= x*—10x2+1=0 (roots are ++/2 £+/3)

46. (B)
(x—m)2 =1
=m-1m+1
m-1>-2 & m+l<4

i\\ /i
_2\/4

CENTERS : MUMBAI /DELHI /AKOLA /LUCKNOW /NASHIK /PUNE /NAGPUR /BOKARO /DUBAI # 17




47.

48.

49.

50.

m>-1 m<3
(-1.3)

(A)
1 lies in between the roots
So, af (1) <0

\\ \11/ /
= (2k+1).[2k+1-k+k-2]<0
(2k +1)(2k -1)< 0

L |+
1 1
2 2
ke(—l,lj
22
©
(h+2)(r,+2)(r,+2)

Equation whose roots are (1, +2),(r, +2) &(r, + 2)is

(x=2)"=2(x—-2)" +4(x-2)+5074=0

= X3 —6X* +12Xx —8—2x* +8X -8+ 4x—-8+5074=0

= 1Ix* —8x*+24x+5050=0
Product = -5050

(A)
P(x)=(x-2)(4x-1)(x)+Ax+B
2A+B=1
é+B=2
4
A altpg RIS
4 7 7 7
Hen ,_4x+15
7

(D)

1 1

log, (2* -1) g log, (2* +1)

Domain x >0,x ¢%
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log, 2* +1is always positive

Hence, log, (2* -1)>0

1

X>=

2
And log, (2 ~1) < log, (2* +1)
=22 -1<2*+1
=t*-t-2<0 (t=2x)
:>te(—1,2)

= X €(-»,1)

Hence solution is (%1}

51.  (B)
A =12%°
log,, A =300[log,,12]

=300 [0.6010 + 0.4771]

=300x1.0781=323.43
= A — 10323.43
Hence 324 digits

52. (A)
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 =

53.  (B)
20810 33 _ 3k|09102
= 20" = 2" log,, 3
= log,, 3+/3 = log,, 3"

—k=3"
=k=3/2

54.  (A)
x = log, (1000) = log, 125 + log 8 > 4

y = logs, (2056) = log, 343+ log, 6 < 4
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Hence x >4

55.  (B)

For compare E Sum of the roots >3
a

Hence _—b23 and —122
a 2a
3@23 — o] 4[a
= |b|>3]a] Hence |b|> 4a
56. (A)
1+a
X="—=
1-a
Xx-1
=>0=—
X+1

3
(-t
X+1 X+1
:>(x—1)3 —(x-1)(x +1)2 —(x +1)3 =0
= -6x°-2-x*—x*+x+1=0

=x3+7x*=x+1=0
=x3+7x*=x+1=0

57. (D)
X=o(B+r)=ap+av
=3-fr

Bro

(_2) =3+£

o a

:>x=3+E
o

2
=>o0=—
X—-3

58. (A)
ax+by=1

px* +qy’ =1
2
= px* +q[axb—1J =1

= b’px® +ga’x* —2agx +q—b* =0

Has one root
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= 4a’q”* -4(b’q+a’q)(q—b*)=0
= 4(a’ /9’ —b’pg—a’/q* +b’p+h*a’q) =0
= b’ (-pg+b?*p+a’q)=0

2 2

Hence —+a—=1
qg p

59. (O
Express is symmetrical about x =4
So, roots will be 4+ a,4+p,4+v,

Hence sum =8x4 =32

A SN A
AR R VAR,

60. (D)
X% +2xy +3y’ —6x +6y >k (where k is min unvalue)
= x?+(2y-6)x+3y’ +6y—-k >0
Should have all real x
Hence 4(y—3)2—4(3y2+6y—k)30
= 4]y’ +9-6y -3y’ —6y+k|>0
=[2y’ +12y-(9+k)]|<(vyeR)
Hence, 144+8(9+k)£0

=k+9<-18
= k<-27
Hence k = -27
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INEQUATION & EQUATION

EXERCISE - 2 (A)

(AC)
18" =(54y2)
18" = (18)""*(3V2 )SH

—18 = (3v2)
=[(a2) [ =(ov2)""
= (3v2)Fx(3v2) " =1
=(3v2 )6 —1

SO Xx=6=>Xx=6

(BC)
2X 1 2X 1
5 > = - >
2X°+5x+2 x+1 2x°+5x+2 x+1
2X2 +2X —2x? —5x + 2

0
- (2x* +5x+2)(x+1) g N N N
N 3x+2 0 L= =
(2x+1)(x+2)(x+1) B -1 2 -
3

So, x < (—2,—1)u(—§,—1j

(ABC)

= 2576a456b

= bhastoOor5

Sum of digits has to be multiple of 3, to divide it by 3.
= 2+5+7+6+a+4+5+6+b=35+a+b

If a take value of 4, then b will also take 5.

If a take value of 4, then b has to be zero.

If take 6, then 35 + a + b can’t become multiple of 3, for b= 0.5

(ABD)
= x* —6x—5[x-3[-5=0
Case-1:x2>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

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



INEQUATION & EQUATION

So, =1, m=1

(BCD)
2x+3  _1
:>— p—
X*+x-12 2
2(2x+3)—(x* +x-12)

=

2(x +x—12)

—x*+3x+18 ; g .
ceax-3) o N
()3 Ey .
(x+4)(x-3)
:>e(—oo,—4)u[—3,3)u[6,oo)

(AD)
=[x —1|+|5-2x| =|3x - §|
As(x-1)-(5-2x)=3x-6

So, (x-1)(5-2x)<0 +\ /
s

= (x-1)(2x-5)=0
=Xe (_Oo'l]UB'ooj

(AC)

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

So, log,3>log,,5
Similarly, loge5 < 1
=log7; 11> 1

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

= log; 15 < log, 16
= log, 15 < log, 2*
= logy 15< 4

= logis 15<1

= log;p11>1

= logy6<1

(BC)
= 2x2+64/2x+1=0

_ —62+/72-8




INEQUATION & EQUATION

9.  (BD)
= log,,,(x—0.5)=log, o (X +1)
= X-5>0;x-05>0; x-05=%1
= X>0.5;x>05; x-15
=Xx+1>0;x+1>0
= x>-1;x>-1
So, x€(0.5,1.5)U(1.5,0) 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

X_Oisj log{(x—0.5)(x+1)} =0

:Iog( <
J’_
=lor(x-05)(x+1)=1

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

As x¢_—3
2

So,

So x =1 is the only solution.
10. (CD)
1 1 1
. log {(1)5 +(32)° +(243)s}

= log{1+2+3}
= log 6

= é{logl+ log32+log 243} = % log {1x32x 243}

- log {(1)§ (32)¢ (243)§}

=log6

11.  (BCD)
= o, B,y areroots of X*—2x +3=0

=a+B+y=0

= ZOLB =-2

= apy=-3

Equation with roots —o., —B,—y is X* — (0) X* + (-2) x - (3) = 0
= X’ -2x-3=0

1,11 D 2 2

o B vy oafy -3 3
ll_a+[3+y_0

a B apy

CENTERS : MUMBAI /DELHI /AKOLA /LUCKNOW /NASHIK /PUNE /NAGPUR /BOKARO /DUBAI # 3



INEQUATION & EQUATION

12.

13.

-3
. 3 3 2 N
So, equation x —(3jx +(0)x ( 3) 0
= 3 -2x*+1=0
= (a+B)=0
:Z(a+B)(B+y)=(a[3+By+yoc+[32)+(oc[3+[3y+ya+a2)+(aB+By+ya+y2)
=3(—2)+(oc+[3+y)2—2((x[3+[3y+y(xs)
=3(2)+0-2(2)
= (a+B)(B+a)=-2
:(ocB+By+yoc)=(aB+By+ya+B2)(y+a)

=

Q|+

= |
< |

=(-2+p*)(-B)
=2p-p’
=3 (~p°-28+3=0)

So equation X2 —0.X°+ (-2) x—(3)=0
= X -2x-3=0

:ZOL-FB:—Y_ a P _ 3. 1 N 1 N 1
vy+1 v+1 o+l B+1 v+1 a+l PB+1

:_3{( > (o +1)(B+1) }

a+1)(B+1)(y+1)
_3.1_-18
4 4

®) \ | fyew
=S, 1 x*+|x|+1=0 \ /} "

= X2 +1=—x|

No solution N??IXI

=S, :x*-5|x|+6=0

= X* +6=5|x| \\ /
= 4 solution. i ,
=8, —[x|-2=0

=%’ -2=|x| N l
= 2 solution X\ /7{

(BC) > x
= x%% = 0.04

= X>0
1

x =0.04

log
= XX

Only x = ZS,ésatisfy the equation



INEQUATION & EQUATION

14.

15.

16.

17.

(AD)
=f(x)=x*-6x+5

Least value at X = g =3

Least value = (3)° - 6(3) + 5= —4
= f(2)=(2)?’-6(2)+5=-3
= f(4)=(4)"-6(4)+5=-3

(AB)
2 1 1
=10* + 25% =%(50)X
1 1 1
=100* + 25 =%(50)x
1 1

= 4x 41="_2x
4

2 1
= 2% —%ZX +1=0

e

1
—ox -4t
4
11
=>X=—,—
22

(BC)

:‘x2+4x+3‘+2x+5=0
=|(x+1)(x+3)[+2x+5=0
Case 1: X (-0, -3]U[-1,)
=X+ 4x+3+2x+5=0

= x*+6x+8=0

= X=-4,-2

Sox=-4

Case 2: xe(-3,-1)

—— (X +4x+3)+2x+5=0
= X*+2x-2=0

X_—2i\/fz
2
— Xx=-1++/3,-1-+/3
So, x=-1-+/3
(BC)

= AX® +AX +12)° > 47 vx eR

:4(x2+x+3x2)z47

v

:

N



INEQUATION & EQUATION

18.

19.

20.

:>x2+x+3k2—47f720
So, 8<0
31—4(3&2 —4747}S0

—=4-22<0
—=A>4
:>}\,€(—OO,—2]U[2,00)

(ABD)

:%§I0g0_1x52;x>0
1
:>E§—Iog10x§2
1
:>—§Z|0910X2—2

:>Ioglox§—% & log, x> -2

.(2)
1) N @)

xe {i L}
100" V10
(A)
= log, (3""*+7) = 2+log, (3"* +1)

2X
= |ng 93—” =2

X

—+1
3

3(9.3% +7)
3+3
Put3*=a
= 27a° +21=4a+12
— 21a°-4a+a=0
Which is not possible for values of a.
So no solution.

(AB)
= Iogalaz a, =4

= loga, = 4[I0gal+ Ioga2 ]3I0gal+4loga2 =0

CENTERS : MUMBAI /DELHI /AKOLA /LUCKNOW /NASHIK /PUNE /NAGPUR /BOKARO /DUBAI # 6



INEQUATION & EQUATION

21.

22.

23.

g (B | o] 2
= Ogalaz 1 = Ogalaz (al) Ogalaz (az)
(a,)2
1
Z[4]-
:>3[ ]-x
(_1/log(a;)| _1[logasa,
2| logaa, | 2|logaa,
1
=E[1—Iogalaz al}
1 3
2[ ] 2
1
SO’ Ioga1az (al)j :g+§:%
(a,)2
(AD)

fx)=x*-3x*+4=0
clearly x = -1 is a root of given equation.
3 _ny?
X*—3X +4:(X_2)2
x+1
X = 2 is a repeated root & x = -1 is a root

(AD)

Given a<o,p
iHf@>0
(iD>0

B
(iii) —§> a

(Yf(d=a’+a+a=a’+2a>0
N - A
2\ _0
ae(—oo,—Z)u(O,oo) .. (1)
(i) D >0
1-4a>0

a<% (2)

B
(iii) —§> a

Forx’+x+a A=1&B=1

1

——>a ...(3
5 (3)

From (1), (2), (3)
a<-2

(CD)
tanx23cotx,XG(—%,%)&x¢O

CENTERS : MUMBAI /DELHI /AKOLA /LUCKNOW /NASHIK /PUNE /NAGPUR /BOKARO /DUBAI # 7



INEQUATION & EQUATION

24.

25.

26.

{" cos x> 0 for given integral}
(i) forx>0

tanx >

{here tan x > 0}
tan x

tan®x >3

= tanx >+/3
x<[7.%]
(if) forx <0

tanx >

{here tan x < 0}
tan x

tan®x <3
tanx < —/3

:>X€(—%,0:|
(AD)

3
\/ﬂ—\/Z—x <2
3-(2-x)<2v2-x
1+X<2v2-X

Here2 - x>0

= X<2
(1+x)°<4(@2-x
1+ X2+ 2x<8-4x
X2 +6Xx-7<0
x+7)(x-1)<0

N - L
Xe(—?,l)
(ABC)

Xy +3y" —x+4y—-7=0

&2xy+y -2x-2y+1=0

Xy +3y" —x+4y—-7=0
Xy—-X+3y¥-3+4y-4=0
X(y-=1)+3(y-1)(y+1)+4(y-1)=0
(y-Dx+3(y+1)+4]=0

= eithery=1orx+3y+7=0 ()
2xy + Y2 —2x-2y+1=0

2xy —2X+y —2y+1=0
2x(y-1)+(y-1)*=0
(y-1)[2x+y-1]=0
Eithery=1or2x+y-1=0

(ABC)
kx® + kx - (2k + 1) >0
If true for at least one real x

CENTERS : MUMBAI /DELHI /AKOLA /LUCKNOW /NASHIK /PUNE /NAGPUR /BOKARO /DUBAI # 8



INEQUATION & EQUATION

217.

28.

= D>0

k? —4kx(-1)(2k+1)>0
K2+ 8K +4k>0

K 9k +4) >0

=ke (—oo,—%)u(o,oo)

(BC)
109x2 . 10g2x2 = 10Q4x2

log2 logZ log?

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 = log2-4ogx +(logx)’

MQx=iJEMg2
x =22

(a)
l0g .o, (6x +23x +21)

o) (4 +12x+9)
=109, 5[ (2x +3)(3x+7) ]

=4-log,,.., [(Zx + 3)2}
+Iog(3x+7)_ _2Iog(2x+3)
log(2x+3)  log(3x+7)
- log(3x+7)
log(2x+3)

:>1+k=4—E
k

=4—Iog(

k+2-3-0
k
k®-3k+2=0
(k-1) (k-2)=0
Iogj(3x+7)=12
log (2x +3)
3x+7=2x+30r3x+7=(2x+3)’
X =—40r3x +7 = 4x% + 9 + 12x
4 +9x+2=0 A +8Xx+x+2=0
X (x+2)+(x+2)=0

X==2o0r x=—%

4,—2,—4
Also 2x+3>0 & 3X+7>0

X>—% & X>—%

So, x="—"

CENTERS : MUMBAI /DELHI /AKOLA /LUCKNOW /NASHIK /PUNE /NAGPUR /BOKARO /DUBAI #9



INEQUATION & EQUATION

= only value of x = —%
29.  (BD)

290N S x 45

2o Sy 15

(x-1)?>x+5

XX+1-2x>x+5

X} -3x-4>0

x-4)(x+1)>0

Xe(—oo,—l)u(4,oo)

30. (BCD)
2_
Given 3<%<3
X +2X+4
X2 +2X +4
= 3<2—<3
X —2X+4
9.3 +6.3 +4
9.3 —6.3x+4
3241233 +4

322 _2.33x+4
(3) +2,(3)+4
(3X+1)2 _2(3X+1)+4
Let3** =y
2

N y2 +2y+4

y -2y+4
It will also lie between (1/3, 3)

3. (A
10
log, x +log, 2 =€ =log, y +log, 2
Also x =y
log x N log2 _10

log® logx 3
Solving we get
log x

—~~ =3

log 2 %
x:80rx=2%
Ifx:8:>y=2%
&if x=2"=y=8
x 28 2
So—=— Of —
y 2% 2
X_2%or2%
y

CENTERS : MUMBAI /DELHI /AKOLA /LUCKNOW /NASHIK /PUNE /NAGPUR /BOKARO /DuBAI # 10



INEQUATION & EQUATION

32.

33.

34.

(ACD)

2x*-2(2a+1)x+a(a+1)=0

Hf@<0

(iyb>0

(i) f (a) = 28 —2(2a+1)a+a(a+1)
—2a —4a°-2a+a’+a
=-a’-a<0
=—a(a+1)>0

ae(—oo,—l)u(O,oo)

(i)D>0

4(a+1)°-4.2.a(@a+1)>0

42’ +1+4a-2a*-2a>0

2a°+2a+1>0

=aecR

~.ae(-0,~1)U(0,%)

(D)
x4+ 2M > 2.2
Case—-1: x>0
24124 >22
2 >.2

:xz%

Case—-1l: x<0
X427 >22
Let 2*=k

+%22\/§

k?—22k+1>0
(k—(ﬁ+1))(k—(ﬁ—1))zo

<2< 2-1&2+1< 2" <0
—0<2<\2-1&V2+1<2" <

Xe (—oo, log, (\/E—l)) &(Iog2 (ﬁ +1),oo)

From case | & Il
Xe(—oo,logz(\/a—lﬂu[%,oo)

(AC)

B-x)*+2-x)"=(5B-2x"
B-x'+2-x'=B-x+2-x)*
Let3-x=a&2-x=Db

a' +b*=(a+b)*

clearly eithera=0o0rb=0

= eitherx =3 0or x=2

Now

a’ +b* = (a® + b® + 2ab)®

CENTERS : MUMBAI /DELHI /AKOLA /LUCKNOW /NASHIK /PUNE /INAGPUR /BOKARO /DuBAI # 11



INEQUATION & EQUATION

a*+b*=a*+b*+ 4a°b% + 2a% b? + 4ab® + 4a%
— 4ab® +6a’b? +4a’b =0

2ab [2b® + 3ab +2a’] =0

Eithera=0orb=0

Or2a’ +3ab + 2b®=0

2
2(% 324220
b) b

Here D <0
= two real roots & two non real roots

35.  (AB)
4 —(@a-3)2*+a-4=0
Roots are non positive
x<0

=0<2"<1
() ~(a-3)2"+a-4=0
k?-(a-3)k+(a-4)=0
(i) £ (0) >0
(i) f(1)=0
(iiiy D >0
() f(0)=a-4>0

a>4
(i) f(1)=0
1-(a—3)+a—-420
(iiiy 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<-———x<1
(iv) A

O<—w§
2x1

O<a—_3§1
2

3<ac<h
From (i), (ii), (iii), (iv)
ae (4,5]

36. (BCD)
27" +2c0s3y +8+6¢cosy =4.3".cosy
3% +2c0s3y +8+6c0sy = 4.3".cosy

3* 3+8c053y— 6cesy +8+ 6cesy =3.2.3°.2cosy
(%) Scesy
(3 )3 +(2cosy)’ +2° =3.(3")(2cosy)(2)

CENTERS : MUMBAI /DELHI /AKOLA /LUCKNOW /NASHIK /PUNE /INAGPUR /BOKARO /DUBAI # 12



INEQUATION & EQUATION

3 +2cosy+2=0
Or 3* =2cosy =2
x=log,2,cosy=1

37. (ABD)
x+y=\/§ ..(2)
y+z=\/§ ...(2)

z-x=A7 ...(3)
(1) & (2) we get

x-z=+3-1/5

Add in (3) we get

0=+3-45+7

Not possible
No real values of X, y, z

38. (ABCD)
X2 +2x-7
x> +2x+7
Range in given D

For x=1, yz—%

x=-1 yz—%

x=0 y=-1
x=2 y=-1

39. (CD)
log, x =log, y+log, (4—x)
4-x>0= x<4
&x,y>0

1
log, X = > log, (y.(4-x))

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

log, (x+y)=log,x—log,y
X+y>0&x>0&y>0

x+y=}§
X

y==—-X
y

yz[l—lj .. (2
y
40.  (ACQ)

2coszx>%

CENTERS : MUMBAI /DELHI /AKOLA /LUCKNOW /NASHIK /PUNE /INAGPUR /BOKARO /DUBAI # 13




INEQUATION & EQUATION

41.

42.

43.

44,

(o584 Y osx 4 )

-1< cosx<—f%<cosxsl

(ABCD)

f)=x-x+x—x+1
fO)=x(C-1)+x(x-1)+1
fO)=x(x=1)[X*¢+x+1)+1]+1
X +x+1)>0

Also x (x— 1) > 0 for n e (—o0,0) U (1)
Now for XE[O,].]

X+ +1-x=x>0
.'.f(X)>O:>XeR

(ABC)

X2 +y?—xy—-x-y+1>k

X —(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

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

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

(ABCD)
X2 +(a|og (1—a2))x ~(a*-1)=0
Roots are opposite in sign
E <)
A
~(a*-1)<0
ae(—oo,—l)u(l,oo) ..()
As we have tan log (1 - a%)
nal<l (2
From (1) & (2) no value of a for which roots are opposite in sign

(CD)

X' -4 +axt-bx+1=0

oa+B+y+0=4

afyo=1

Now by AM >am

AM = oa+B+y+0 _
4

1

CENTERS : MUMBAI /DELHI /AKOLA /LUCKNOW /NASHIK /PUNE /NAGPUR /BOKARO /DUBAI # 14



INEQUATION & EQUATION

GM = (apyd) =1

Now, - AM =GM

= a=p=y=0=1

Now, a =af+PBy+7y0+0y+ay+pd
= bh=4

45.  (BC)
log , x < log, x?
ForO<ax<1
X > x?
x €(0,1] {as x =0}
Forl<a
X < x?
x(x—l)ZO
Xe[l,oo)

46.  (AC)
log, (x+2)>log,,, 81

Iog(x+2)> 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<é—2 E&X>T

-17
X<——
9

(i) forx < -1
log (x +2)2 <4(log 3)2

—2log3<log(x+2)<2log3

-17
=>—<X<7
9

47. (BC)
1 < 1
Iog4(x+1j log, (x +3)
X+2
X+1
X+2
X+1-x-2
X+2

>1

>0

CENTERS : MUMBAI /DELHI /AKOLA /LUCKNOW /NASHIK /PUNE /INAGPUR /BOKARO /DUBAI # 15



INEQUATION & EQUATION

= X< =2 .. (D
xX+1

X+2
=>X>-1&Xx<-2 .. (2

:>O<X—+1<1
X+ 2

Forx>-1
Case | take x > -1
1 1

<
Iog4(x+1j log, (x +3)
X+2

X+1
Iog4(x+3)zlog4[mj

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

x+3—[x—+1j20
X+2

= X>-2

{we have taken x > -1}
ie.x>-1

case Il: -3 <x< -2

2
+3:x+1 X +4x+5ZO
X+2 X+2

X> =2
no solution

48. (ABC)
n=xXx+1)(x+2)(x+3)
= x*+6x% + 11x° + 6x
Now (x* +3x + 1)? = x* + 6x° + 11x* + 6x + 1
= n+ 1is a perfect square
n is a never a perfect square.
Also in four consecutive integers there is a factor of 2, a factor of 4, a factor of 3
. nis always divisible by 2x4x3=24

49. (BC)
Possible values 10 & 12 from options

50. (C)
28x + 30y + 31z = 365
One of solution is (1, 4, 7) for (X, y, z)
Z-2x=5

CENTERS : MUMBAI /DELHI /AKOLA /LUCKNOW /NASHIK /PUNE /INAGPUR /BOKARO /DUBAI # 16



INEQUATION & EQUATION
EXERCISE 2 (B)

1. (D)
Ix+1-2/=1
=|x-1=3 or [x-1]=1
=(x-1)" =9 x—1=+1
= (x-4)(x+2)=0 x=2,0
=>x=-2,4

2. (B)
24
=|x-2|=7
:>(x—2)2 =7°
= (x=9)(x-5)=0
= x=5,9

3. ©
[x-2|=10,0
Xx=2,12,-8

4. (A)
A= 2logz4 +3Iogz4 +4I0922 _4Iogz3
= A=22 43" 44 _3°%* =8
D =(log; 49)(log,125)
D log 49 y log125 _ 2log7 y 3log5
log5 log7 log5 log7
=D=6
=a=log, D=1log, 6
log, 6
3
Now logs12 = l0gs6 + l0ge2

=a=

=log,12=1+
% log, 6

—log, 12 =1+~ =1+38
3a 3a

5. (A)
N = 7log49900
—~N = 7Iog72302 _ 710930 _ 30
1+ma
ma
log, m=log,,3
log,, N =log, 30
log, N =log, 30
Clearly logzo3 < l0gs30

logs12 = =>m=n=3

CENTERS : MUMBAI /DELHI /AKOLA /LUCKNOW /NASHIK /PUNE /NAGPUR /BOKARO /DUBAI # 1



. log, m<log, N =log, N

6.  (B)
Iog[A_NJ|N+A+D+m+n|—|og52=Iog[g_soj|30+8+6+3+3|—Iog52
10 10
= logs 50 — logs 2 = logs 25 + logs 2 — logs 2
= logs 52 =2
7. A
y=4—‘4x2—9‘:‘4x2—9‘=4—y20
=>y<4
8. (A
= (42 -9) =7
= (4x*-16)(4x*-2) =0
= X=%2, %
9.  (B)

|z|+4=4—\4x2 —9\:|z|+\4x2—9\=o
—4x*-9=0,Z=0

:>x=4_r§,Z=0
2

10. (D)
y =log, (4-x)+log,(2+x)
X>0,x#21L,4-Xx>0&2+x>0
xe(0,1)u(1,4)

11. (A)
X >1= 3 <0
X+3 X+3
= X<-3
12. ©
y= |091(X j+\/
:>XL4>O&X 1>0
X+1

=>Xx<-4orx>-1& x>1
:>(—oo,—4)u[l,oo)

13, (A)

(X) =[x =2+ |x =1+ |x +1 +|x + 2|
( )= ( )then given functions is symmetric about y — axis
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4. (B)
X =1+ [x =2+ |x +1| +|x+2|=

X 1 L %
| | | | -
-1 -2 1 2

Case |: x< =2
.'.,1’—X+,Z—x—n—,1/—n—2(=6
-4x=6
_ -3
=3
Case ll: —2<x<-1
/1/—n+2(—n—}f(—,1/+)(+2=6
—-2X=2 Sox==-1
Case lll: -1<x<1
1—/)(+2—/)(+X+1+/)(+2=6
6=6
Case IV: 1<x<?2
/x/+1+2—/x/+n+l+n+2=6
2x=0 ..n=0
CaseV: x>2
4x =6 .'.Xz%
'Xe[—l,l]

15. (C)

(n)= |x 2| |x 1| |x+1| |x+2|

( Join =
k=3

16. ©
|x—1|+|x—2|+|x+1|+|x+2|s20
—0 0

| | | S

-2 -1 1 2
Case l: x<-=2

Z—X+Z—X—X—Z—X—Z§20

-4x <20, Xx=>-5

.'.Xe[—5,—2]

Case ll: -2<x<-1

/1/—x+,Z—x—,x/—,1/+)(+2£20

—-2x<16 LX>-8
e[—2,—l]

Case lll: -1<x<1

1—/)(+2—/)(+}(+1+/{+2£20

6<20

Case IV: 1<x<?2

)(—,1/+2—)(+n+,1/+x+2£20

2x <16 X<8
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Case V: x>2
4x <20 Xx<5

Xe [—5,5]

17. (D)
If xe (—oo,—l), ye (0,1)

18. (B)
If xe (—1, 2) then y e (—oo, O)

19. ©
If ne (2,4) ,then y e (—oo,oo)

20.  (A)
f (x)=k hasroot in (4,00) then k e (1,0)

21. (O
/
2" +3"-1=2x+3
2°+3 =2x+4
22. (B)
1
23.  (C)

Nt

243 —1=2x*-2

-2"-3

=2 +3" =2(X* +x+1)
For 24 - 26
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24.

25.

26.

217.

28.

29.

tan(e+gj =3tan30

1+to 3(3t0-t°0)
1-t0 (1—3tan29)
Gettan@=t (1+1t)(1-3t)=3(1-1)(Bt-1)

1-3t2+t— 3% =9t— 3t° —9t2 + 3t

t'—6t2+8t-1=0

(D)
D tana=0
(A)
1
ntano =——
3
(B)

1. 1,1 1 Dtatptany

to tB ty t&  totBtytd

(A)
Statement — 1 is correct as 13 doesn’t x* —5x° +56|x —3| =0

Statement — 2: a, X" +a, X" +...+a,_,x+a =0 where a,,a,,...,a, €l,a,#0,a, #0

] . a
= (X" +a,x" 2+...+:;1n_1)=—?”

Clearly for an integral root an must be divisible by x.
Hence statement -2 is also correct & is a correct explanation of statement — 1

(D)

For common root of equations x> —4x+1=0 and X! —ax+b=0,ifa=4&b =1, then both the
roots will be common.

If quadratic equations ax*+bx+c=0 and a,x*+bx+c, =0 with rational coefficient have both the

roots common, then we must have a=ak, b=bk and ¢=ck, for some real number k = 0.

(D)

Let the polynomial be P (x) = (x-1) (x-2) Q(x) +ax+b
Pl)=-1=a+b=-1

P2)=1=2a+b=1

= a=2,b=-3

= remainder is 2x — 3

Statement -1 is false.
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Statement — 2 is correct.

30. (D)
As X* +1=1 hence log, (x* +1)>0, also ‘Iog4 yz\zo
Hence Iogg(x2+1)+‘log4 y2‘=0:> log, (X* +1)=0 & ‘Iog4 y2‘=0

= xX+1=1&Yy =1
Statement -1 is false
Statement -2 is correct

3. (A)

IOgO.l (\/ﬁ_‘/ﬁ) = IOglO (\/ﬁ+\/1_3)
Also \13-12 <14 +\13 = Iogo_l(\/1_4—\/ﬁ) > log,, (\/1_3—\/1_2)

Statement -1 is true
Statement -2 is also correct & correct explanation of statement —1

32. ©)
Statement -1 log_ . b<log_, C
= b>c
As log, b<log, c
If xe(0,0) b>c

&ifx>1b<c
True
— statement 2 is false. It’s not always true.

3. (A)

(x—l)z(x+1)(x—2)
34, (A) (x—5) >0
x=1,1,-1, 2 (roots)
x =5 (pole)
- —veI + I + | - I+ S

-1 1 2 5
IS [—1, 2] U (5, oo)

X|(x—5)

(x-2)
P +ve | + Ve I -Vve | + Ve -
<€ T T T >

1 2 5
X € (—oo,2]u[5,oo)

(B) K(x=5)

(c) logag x
If x is two digit number then Q = [1, 2]

P = logio X, X is four digit number then P =[3,4)
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(x—l)(x+1)(x—2)2
(d) o5) <0
+ ve | + ve | —ve| —Vel + ve

) ) ) )
—o0 -1 1 2 5 0

Xe[1,5]

35. (A)=(r,9)
=10g,,7 = %
= log, (5+810g,, (5+4l0g,,7))
=log, (5+8log,, 7)

= Iogg(5+%)

=log,9=2
k|=2=k=1+2

B) |(log,. 2°) =(-2) =}-2-2

(C) log, (x* -1)=0
X -1=1

X2 =2

X = i\/§

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

1 977 2
D) —=——— —=49-77
) X  81-77 X

42 =077 + o7

2 2
(x+—j =18+2x2=22
X

2
i[xﬁtgj =2
11 X

36. (A) x*+4x—x—-4<0
X(x+4)—-(x+4)<0
(x-1)(x+4)<0

< | | >
- | | -

—4 1
—
Xe [—4,1]

(B)x*-2x+2>0
S.xeR
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(C) x*—3x+2x-6<0
x(x-3)+2(x-3)<0
(x+2)(x-3)<0

< |

- | |

\

-2 3
r—
Xe(—2,3)

(D) x*-3x-5x+15>0
x(x—-3)-5(x-3)>0
(x=3)(x-5)>0

+ve | —ve | +we
E—Y -—

Xe(—oo,S)u(S,oo)

37. (A) - (QR)
1-x*>0 LX<
2—x%>241-x? |x|<l
4o xt— 438 >4 418
x>0 s xe(-11)
(B) - (PQRS)

X—x*+x*—x+1>0xeR
For x<0 (time)
For x e (011)

X +(X2_X5)+ (X) >0
+ve +ve +ve
Forx>1
8 5 2
(x —X )+(x _a)+ L,
+ve +ve +ve

(C) - (PQRS)

X? = x*+x*—x+3>0 (same)

(D) - (PQRS)
2x2+1>4x* +1

AX* +4%7 +1>4x2 +1
x*>0 ne(-w,00)-{0}

28, (x-1)(x-5)

(x-2)(x-3)
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L

/

[EEN

(A) - (PRS)
-1<x<1,

—_
—_~
>
~—
Mm
—_~
o
[EEN
~—

(B) - (QS)
1<x<2, f (x) e (—»,0)

(€)-(QS)
3<x<5, f (x)(~(-o,0))

(D) - (PRS)
X>5, £ (x)e(0,1)

30. (A) - (R)
|x—ﬂ<5
—5<x-2<5
-3<x<7

(B)-(P)
|x-1+|x-2|<6
Case (i) x>2
2x—-3<6
X<95

Case (ii) 1<x<2
X-1-Xx+2<6
1<6

Case (iii) x<1
-X+1-X+2<6
3<6+2x
X>-3

(€)-()

|4—3x|s%

(D)-(Q
\x2—2\<7
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—7<x*-2<7
5<x*<9
0<x*<9
-3<Xx<3

40. (A) - (QS)
X% % = 100x
= (log,, x)z =2(log,, a)
=log,, x=2,-1
1

x=100,—
10

X,.X, =10

(B) - (QS)
log (9-2)=3-x
:>9—2X=E

2X
= (2°) -9.(2*)+8=0
2°=1,2"=8
x=0,Xx=3
AP+a,’ =9

©€)-(P)
Iog% Iog% Iog% (x) =%

:Iog%log%x=%
NV

:Iog%x:(zj :%
o1

=x=(})" =5

(D) - (QR)
log,a=3 log,c=-4
a=h’ c=$

1

= 4

b9x

= b9x — b—4x+4

OX =—-4x+4
-4

= X= 13

p+qg=17
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INEQUATION & EQUATION
EXERCISE - 2(C)

1. @)

y=I|x+2]|

2 %

y=6-2X
2. 2
Same as above.
3. 3)

C, C,

x=-1 -
Culf x>1 ... (@
Then, 2 (x+1)>x+4
X>2 ... (b)
(a) n (b) 2
X €(2,) (C-1) .
Colfx<-1 ... (@) w
Then, -2(x+1)>x+4
= X<-3 ... (b)
(a) n (b)
Xe(—w;ﬁ)u(&w)
C-1uC-2
So required x = 3

4. 2)
Same as above take three cases.

5. (5
(X -2)(]x|-3) <0=2<|x|<3
= xe(-3,-2)u(2,3)
So(a+b)=5

6. (4)
S5<x’-4x<5
@ 2
(1) X -4x+5>0 = xeR(..D<0) ..()
(2) ¥ —=4x-5<0 = (x-5)(x+1)<0=-1<x <5 ..(2)
(1)n(2)
Xe(—LS)
Soom=0,n=4 = (h—-m)=4

7. 4)
Same as question 6.
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8. @)
Domain x >3
So xe (3,10]

So number of integer n =7

9. (2
0<x?+2x-3<1
@) 2
(1) (x+3)(x-1)=0= x e(—0,3]U[L,®) . (1)
Q)X +2x-4<0 = x=-1+/6-1-5<x<-1+/6 ..(2)
Dn ()
xG(—l—JE,—s]u[l,JE—l)

So integer x ={-3,1}

10. 1)
2 — —
0 Sx—>2<2<f & solve as above
X 3
11. 9)
2 —
V2x +15x -17 50
10-x

2x% +15x —-17>0

2X2 +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.

12, (6)
Domain: x €[1,9] & on solving x €[1,5]
So(m+n)=6

13, (5)

Domain (a) —Xx*+2X+2y>0= x*-2x—-2y <0

= (x-6)(x-4)<0=>-4<x<6 .. ()
(b) 8x—x*20=x"8x<0=x€[0,8] ...(b)
(@) n(b) x[0,6] (1)
(b) —X* +2X+2y>8X—X*=> X<y .. (2)

(1) & (2) x€[0,4]
So answer is (5)

14. (1)
As function is increasing so equation change at most one solution
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15. (1)
Same as Q. 13

16. 1)
Same as above

7. @
2X+1 _1‘+

x4 +1\ — M-y e R

C,

C

‘1

>
>

x=-1

Ciiif x>-1 ...(a)

225 -1+22°+1=2"2

= 2=0=>xe¢ ...(b)

(@) &(b) xed .. C

Calf x<-1

1-2.2+2.2" +l=%.2‘X

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

X=-2=|x|=2

18. (7
x-=2)=00rl =>x=2,3
or log, x*-3log,* =3 = 3log,* - 6 _;3
log, x

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

Iog2x=—1,2:>x=l,4

2
Sosum=9.5
19.  (8)
As function is increasing so only one solution
x = (16)" = 2°
20. (2

yJlog; +3flog; =2
X=2

2. (0)
(x| -3)(|x|+2)=0=|x|=-2,3=>x = +3

22.  (0)
log(x—2)(1-x)>-1
X € ¢ = No solution
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23, (0)
(x+1)(x-1)-2vVx*-1=4x-1
= -2Vx®-1=(2x-1)

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

But x =%. Doesn’t satisfy so no solution

24.  (2)
Same as Q. 18

25. (4
D>0=16-log,n>0=log,n<2
(0<n<4)

26. (1)

(2x)2 =X"+75=>x"=25=>Xx=45
Checking at x =£5 then only x = 5 possible

27.  (2)
Same as above
28. (7)
(1) Domain: a) x>0,x ¢% ...(a)

b) x*-5x+6>0
= (x-2)(x=3)>0=xe(-0,2)U(3,x) ... (b)
@ & () Xe(O,Z)U(?:,oo)—{%} ()

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

x? - 5x + 6 > 2x
= X-7x+6>0 = (x-6) (x-1)>0

= X &(—0,1)U(6,) ...(b)
(a) & (b) x(6,) ... (C-1)
C-2 ifx<% ... (@
X? —5% +6 < 2X

x<(1,6) ... (b)
nxed ... (C-2)
(C-1)u(C-2)

X e(6,%) ..(2)

(1) n(2) xe(6,)
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29. 2
y(6—y)2+7(6—y)+12 -1
=y =1 0100694
Soy=1,9,10,-1 = x=5,-3,-4,7

So (x,y)=(51) or (7,-1)

y2 -19y+90

30. (1)
3+[x+2|=9-Yy’
Sox=-2,y=0
So (-2, 0)

31. (@

log (—x) =/log|x|
Domain: x< 0

log® (—x) = log (—x)

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

32. (2
Let log) =t
2 1 3

t 1+t 2+t
> 21+t)2+t)+t(2+t)+3t(L+t)=0
= 62+ 11t+2=0
_—11+4121-48 11473
12 12
i.e. two values

33 (3)
=log, (3°5).log (5.3) - log,* .log, (3"5)
( +log,” )(1+log,* ) —(log,® )(4+log,’ )
3

34. (0)
log (x-3) (x-1)

(%j(x_s)a

log(x-3) (x+1)
=10(x-3)<1
Domain: x €(3,0)—{4}

1+Iog( )

10

I/\
[

Iog )s -1

Not possible as x > 3 so no solution

3. (2)
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Same as Q. 32
36. 2

J(x=1)+4-24V2 -1+ J(x-1)+9-248J-1 =1
:‘m-2‘+‘m-3‘=1

Cilf x>4 ... (@
(\/x—1—2)+(\/x—1—3)=1:>\/x—1=3

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

Ca: If xe(3,4) ... ()
(Vx-1-2)-(Vx-1-3)=1=1=1=xeR ..(b)
(@) n(b) xe(3,4) ...(C-2)

Cs:If x<3 ... (@

(-2)-(51-9)
- (FT-2) T3

=>JVXx-1=2=x=5 ... (b)
@n() xed ...(C=3)

(C—l)u(C—Z)u(C—S)
x € (3,4) U {10}
So,x=10

37. (0)
2x* (ZX )+ 4.2"“3‘ :l6X2.2\x—3\ +2_
2
= 4X2.(2X ) +8.23 — 322 23 4 ox
- o (2-2°%)-(2-02"7)
SO, 4-X2 =1lor 2*= 2\X—3\+3
x=4_r% or x=|x—-3+3
x—3=(x~3) x23

So negative integral x =¢

38. ()]
Domain: x> -1

(X+1)+(x+4)+2/(x+1)(x+4) = (Xx+2)+(x+3)+2y/(x+2)(x +3)
= X+1)(x+4)=(x+2)(x+3)
=>y=6=Xxe¢

3.
Y =yx+y,(«/§)y=1

T
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40.

41.

42.

43.

(x+Y)

X—y=-—

= 3X

=y
= (3x)/x =1

=x=(%)

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

1)
2X+1 — y2 +4 & 2X—1 < y

Y +4

N

AN

= 2" & 2" <2y

=(y-2)°'<0
=>y=2
So no. of values is 1

(6)

x| +]y|=1, k>0
xy(x+y)=0

= X=0ory=00rx+y=0
() 1fx=0 =|y|=Kk

=y=zK
(i) Ify=0 :|x|=k

= Xx=zk
(i) Ifx+y=0=x=-y

=[x|=ly

= |x|+[x| =k
:>x=+5=y
2

Hence total 6 solutions

(7

XZ—mx+2m=0

X, +X, =1m .. (D
X1X2 = 2m .. (2

Now, X? +X3 =X+ X3

(%, +x2)3 =3%,X, (X, +X, ) =(X, + x2)2 —2X,X,

(m)®-3.2m.m=(m)’>-2.2m
m® - 6m® = m? - 4m
m?—-7m®+4m=0
=>m=0&m,+m,=7
=>m+m,+m,=7

(2)
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44,

45.

‘x2+3x‘+x2—2=0
Case — |

x?+3x>0

X(x+3)>0

X & (—0,-3)u(0,x)
Now, x> +3x +x>-2=0
2x%+3x-2=0

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

Case - Il

X2 +3x<0

Xx(x+3)<0

Xe(—3,0)

Now, —(x* + 3x) + X’ =2 =0
-3x-2=0

-2
=x="24
SX= —% is the solution
= Total 2 solutions
1)

X,y
4y * =32
22(%'+%) =25
- 2[5#} _5
y X

logs (x —y) =1 - logs(x + )
= log, (x* -y*)=1
=x-y* =3
= X =143+
Solving (1) & (2) we get
X=12&y=+1

Alsox-y>0&Xx+y>0
Only solution which satisfy is

Xx=2&y=1
So one solution
(0)

X1+Xo—Xz3—Xa=1
X1+ 2% +3X3—X4=2
3X1 + 55X+ 5X3—3X4 =6
Here (1) & (2) gives

Xo+4X3=1

Also 2x(2) - (3) gives
X2 +4x3=0

. From (4) & (5)

No solution

(1)

. Q)

. (1)
.. (2)
.. (3)

. (&)

.. (5)
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