DPP

DAILY PRACTICE PROBLEMS

CLASS : XIth

Topic :-LINEAR INEQUALITIES

1 (a)
Using A.M. = G.M,, we have
a+b=2/abb + ¢ > 2+/bcandc + a > 2+/ca

=(a+b)(b+ c)(c+ a)=8abc

=@2-a)@2-b)@-o=8abe|, ; TE2E L2

2 (a)

We have, x% + y? + z2 = 27

Now,

(D2 + 6D + (D 2yt 42
; = (=2

=>x3+y3+23>81

3 (c)

Given,2x—7<11,3x+4 < -5

> x<9,x<-3

= x<-3

~ xlies in the interval ( — o, — 3)

4 (c)

Let

V4

1 x?—x—x+1 O -—DE*-1)

) == xS =4 — = - (
X X X X

Clearly, f(x) = 0 for all x < 0 and it is not defined for x = 0
For 0 < x <1, we have

x? —1 < 0andx® -1 < 0=f(x) >0

Forx>1,wehavex’ —1>0and x> -1 > 0=f(x) =0
Hence, f(x) = 0 forallx # 0

5 (c)

We have,

5(1/9)(ogsx)* 5, 5 . (1/5)(logsx)

1 ) 1
Z(IOgS x)“logs5 > logs 5 + g(logs x)logs x
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=>(logsx)? > 20

=(logsx)2 — (24/5)* =0

= logsx < —2+/5o0r, logs x > 2+/5

=x < 5 2V, x > 52°

=x € (0, 5_2\5] V] [52\5,00) [logs x is defined for x > 0 ]
6 (a)

We know that,

AM = GM

=

a;—bzﬁ
=4 >.Jab (* a+ b=8given)
=ab <16

Equality holds when number are equal. So, ab is equal to 16 whena = 4,b = 4

7 (a)
Curves y = cos x and y = —|x| do not intersect. So, the equation cosx + |x| = 0 has no real root
8 (d)

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

cos®x sin3x>2 cos3x sindx

for all x € (0,7/2)

sinx Cos X sinx COS X

cos3x sindx

. > sin 2x for all x € (0,7/2)
sinx = cosx

cos’x sindx

>
sinx | cosx > 1 forall x € (0,m/2)

9 (d)

x% + 4ax + 20

~ (4a)>—4x2<0
[ ~if f(x) >0, then]

1
= 16az<8:>az<E
1 1
= — \/_E <a< \/_E
10 (b)
Using A.M. = G.M,, we have

a+b
z > \Jab [~ a#b]

=a+b> 2\@
11 (a)
We have,
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x2. 2%l 4 olx=3142 — 42 olx—3|+4 4 px—1
Now, two cases arise

CASE IWhenx = 3:

In this case, we have |x — 3| =x—3

So, the given equation reduces to

x2 . 2x+1 + 2x—1 — x2 . 2x+1 + 2x—1
Which is an identity in x and hence it is true for all x > 3
CASE IIlWhenx < 3:

In this case, we have |x — 3| = — (x — 3)
So, the given equation reduces to

x2 . 2x+1 + 2—x+5 — x2 . 2—x+7 + 2x—1
:x22x+1 _ 2x—1 — xZ . 2—x+7 _ 2—x+5
=2*1(4x? —1) = 27%54x* — 1)
=22*(4x% — 1) = 2%(4x* — 1)

=027 -29M4x*—-1)=0

=2x = 6or, 4x> —1=0

>x=3o0r,x=1t—

2
1
But, x < 3. Therfore, x ==+ >
Hence, the given equation has no negative integral root
12 (b)
We have,

Zsinzx . 3coszy . 4sinzz . Scoszw > 120
:zsinzx . 3coszy . 4sinzz . Scoszw >2%X3%X4X 5

= sin?xlog2 + cos?ylogz + sin’zlog4 + cos?wlog5 = log2 + log3 + log4 + log5

= cos?xlog2 + sin?ylog3 + cos’zlog4 + sin?wlog5 <0
2

= cos?x =0,sin’y =0, cos’z = 0 and sinw =0
T

:xzmniz,mEZ;y=nn,n€Z

T
z=r7ri§,rEZ;a)=t7T,t€Z
But, x,y,z,w € [0,10]
. m 3m 5w 0273 _m 3m 5w
AT YT ERAILE= 5,50

and w = 0,,2m,31

Hence, the number of ordered 4-tuplesis 3 X 4 X 3 X 4 = 144
13 (d)

We have,

logya + logy b + loggc + log.d

1 1
= —_— — > =
(logba + log, a) + (logdc + Togs c) =>2+2=4

14 (c)
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We have,
logy/3(2°t2 — 4%) > -2

1 —2
22" — 4" < (§) and 2**? —4*> 0
=4(2%) — (2¥)* <9 and 2%(22 — 2¥) > 0
=(2%)* = 4(2¥) + 9 > 0 and 2* < 22

sx<2 [+ (29)*—4(2¥) +9> 0 forall x € R]
=x € (— 0,2)

15 (9
) 2x 1
Given, o i hxrr ~ G+ > 0
—3x—2
>0

Z GrD@E+2)2x+ 1)
Equating each factor equal to 0, we have

2 1
x=-2, —1, -3 73
[t is clear —§<x<—% or —2<x<-1
16 (b)
We observe that the curves y =log; x and y = —|x| intersect at exactly one point. So, the equation

log, x + |x| = 0 has exactly one real root

y=logx
Y
o

X' X
Y’ y=-lx|

17 (a)

Using A.M. > G.M., we have
bcx + cay + abz
3

=>bcx + cay + abz > 3(a?b*c? x xyz)1/3

>bcx + cay + abz = 3abc [~ xyz=abc]

18 (a)

We have,

\J3x% + 6x + 7 + /5% + 10x + 14 < 4 — 2x — x?
S>3+ D2 +4+5(x+1)2+9< (x+1)245
Clearly, LHS > 5and LHS <5

So, the inequation holds when each side is equal to 5

> (bex X cay X abz)'/3

This is true when x = —1

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



Hence, the given inequation has exactly one solution

19 (b)

Let ay,ay,as,...,a, be the lengths of n parts of the stick. Then,
a; +ay + az +... + a, = 20anda,aza;s...a, > 1

Now, A.M. = G.M.

ata+..+a
= z = (alaz...an)l/"

an
20
:>7 >1=n<20

~ Maximum possible value of nis 19
20 (b)
~ AM > GM

(a+b—c)+b+c—a
2

)>\/(a+b—c)(b+c—a)

=>b>+/(a+b—c)(b+c—a)..(i)

Similarly, (b+c_a);r(c+a_b) >\ (b+c—a)(c+a—b)

=c>+/(b+c—a)(c+a—b)..(ii)

and(C“La_b)’zL(a“Lb_C)>\/(c+a—b)(a+b—c)

=a>+/(c+a—Db)(a+b—c)..(iii)
On multiplying relations (i), (ii) and (iii), we get
abc>((a+b—c)(b+c—a)(c+a—D>b)

>(@+b—-c)(b+c—a)(c+a—b)—abc<0
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. A A C C C A A D D B
Q 11 12 13 14 15 16 17 18 19 20
A A B D C C B A A B B
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