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Topic :-LINEAR INEQUALITIES

1 (d)
The LHS of the given inequality is meaningful for x > 0 and x # 1
Now,

logs x — log, 27 < 2
= logzx —3log,3 <2

3
:>10g3X—10g7<2

(logzx)* — 3 — 2(logz x)
= <0
logs x
(logzx—3)(logzx+1)

(logzx —0)
=logzx <—1or,0< logzx <3

1
=x < 37 lor, 3°<x<33:>x<§or,1<x<27

Also,x>0andx# 1
~x€(0,1/3)U (1, 27)

2 (9
Given inequationis x> —2x +5<0
= Roots are
—24++4—-20 2+4i
*= 2 T2
~ Roots are imaginary, therefore no real solutions exist
3 (b)
We have,

Zsinzx + Zcoszx
——— 2 [gsin’x x geos’x [Using AM. 2 GM]

:>251n2x + Zcoszx > zx/zizsinzx + 2coszx > 2

4 (@)
Giventhat,a® + b> +c?=1 ..(i)

Now, (a+b+c)>=a’+b?>+c?+2(ab+ bc+ca) =0
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=2(ab + bc + ca) = —1 [from Eq.(i)]
=ab + be + ca > —3..(iii)

Also, a® + b*> + ¢* —ab — bc — ca
1
=E{(a—b)2+(b—c)2+(c—a)Z}ZO

=ab + bc + ca < a® + b* + ¢*
=>ab+bc+ca<1l [fromEq.(i)]..(iii)

From relation (ii) and (iii), we get
1
—ESab+bc+ca31

5 (b)

We have,

NAX+9 —\11x +1=/7Tx + 4

VA +9 —\7x+4 = 11x+ 1
S4x+9+T7x+4—2/(4x+N(Tx+4) =11x + 1
= —23/(dx +9)(7x + 4) = —12

=>(4x +9)(7x + 4) = 36

=28x*+79x =0=x=0 hd
X x=0=x=0,—-2
Clearly, only x = 0 satisfies the given equation

6 (a)
Since, —3 <x+§< 3
(xz +2)x

<3 =>-3x*<(x*+2)x < 3x*(x £ 0)

X

=2>-3<

=>x(x*+3x+2)>0

Andx(x* —3x+2)<0 (x#0)
>x(x+1x+2)>0

And x(x —1)(x—2) <0
=>x€(—2,—1) U (0,00)...(1)

And x € (—o0,0) U (1, 2)...(i1)
From relations (i) and (ii), we get

xe(=2,—1)u(l,2)
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7 (b)
We have a,b,c are sides of a triangle

~b+c—a>0c+a—b>0a+b—c>0
Letx=b+c—ay=c+a—bz=a+b—c

>y+z=2az+x=2bx+y=2c

a b c
Now’b+c—a+c+a_b+a+b—c

+z2 z2+x x+
P AN +177
2x 2y 2z

1/x 3 X 3z
(—+3—’+—+—+X+—)

2\y 23 x 2 Xx Yy
6 X Z 3z X
2_(}_/._.X ...... ) (AMZGM)
2\x y 2y x 3
=3
8 (b)
Let d1,d, be the lengths of diagonals and 8 be the angle between them. Then,
1 _ , 1 _ 2a®
Area = Edldz sinf=a“ = Edldz sin=dqd; = Snd

Using A.M. = G.M,, we have

di+d 2
L2225 Jdidy=d, + dy =2 ?L@zzﬁa
Sin

9 (<)
We have, |2x — 3| < |x + 5]

=[2x—3| =[x+ 5| <0

¢t 3—2x+x+5<0x<-5
N 3—2x—x—5<0,—5<x§§

3
2x—3—x—5<0,x>§

w

f x>8x< -5

w

2
=>X>—§,—5<XS§
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«(-39)
: —_—
X 3’

10 (c)

We have,

la,| <2ie. —2<a,<2

~max (1 + aix + azx® + ...apx")
=14 2|x| + 2|x|* + ... + 2|x|"

-1+ 2|x|[1 — |x|”}
1—|x|
=142 1{1_—1/371} >0
3(1-1/3
and,

min (1 +ax 4 ax® + ..+ anx”)
=1-2|x| —2|x|*... — 2|x|"
=2[1+ x|+ x>+ ..+ |x|"] + 3
= —2{1 — |x|n} +3
1—|x|
- _2{1‘—1/3’"} £3>0
1—1/3

Thus, the curve y = 1 + a;x + azx? +... + a,x" does not meet x-axis for |x| < 1/3 and |a,| < 2

Hence, the equation has no real roots
12 (c)

Since, 1| <1 = —1<r<1

Also, a=5(1—-r)

vatr=-—1, a=0
andatr=1, a=0

= 0<a<10
13 (a)
Consider the curves y = e¥8 and y = 17 — 2x.These two curves intersect at (8, 1) only. Hence, the
equation e*~® +2x — 17 = 0 has exactly one root which is equal to 8
14 (b)
Let x? +18x + 30 = y. Then,
x? + 18x + 30 = 24/x* + 18x + 45
>y = ZM
=y2 —4y —60=0=>(y —10)(y + 6) = 0=y =10
~x?+18x+30=y=>x*+18x+20=0
~ Product of roots =20
15 (a)
Since, 2< |x—3| <4
= 2<x—-3<4
Or2<—-(x—-3)<4
= 5<x<7or-1<—x<1
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> 5<x<7or—-1<x<1
. x€(—1,1]U][5,7)
16 (b)

Given that, x = [a +2b

a+b

] and yzg

a
_a+2b_3‘*’2

- - =1
a+b 1+% +

1
a
p+1

1+ ! 2 andy? > 2 (gi
= = _— pA = —
X y+1 [~y , andy > 2 (given)]

Which shows x? < 2[ v —_ <as y > 1]
y+1

17 (c)

Using A.M. = G.M., we have

Ssinx—l + 5—sinx—1 > 2\/55inx—1 % 5—sinn—1

:Ssinx—l + 5—sinx—1 >E

-5
18 (d)
As we know, ifax+ bx+c>0,thena>0andD <0
(2)?—4(n—10)<0 = n>11
9 (a)
Since, AM > GM

bcx + cay + abz
3

> (a®h?c?- xyz)1/3

>bcx + cay + abz = 3 abc (- xyz = abc)

20 (b)

Since,(lJ;—al)zq/l'm:\/ai
@ZF-@:@

1+a
(2—")24/1-an:4/an
1
:E(l +a)(1+ay)..(1+a,)=>Jaaz2..0,=1

3(1 + a1)(1 + az)(l + an) > 2"

PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 | 9312712114



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