CLASS : XIth
DATE :

DPP

DAILY PRACTICE PROBLEMS

Topic :-LINEAR INEQUALITIES

1 (b)

x+ 7ifx>-—7
2x—1=|x+7|={—(x+7),ifx<—7

~lfx=>2-7,2x—1=x+7=>x=8

fx<-72x—1=—(x+7)

=3x=—6
=x = —2, which is not possible
2 (9

Soluti SUBJECT : MATHS
olutions DPP NO. :4

Let f(x) = x* —4x — 1. Then, the number of changes of signs in f(x) is 1. Therefore, f(x) can have
at most one positive real root

We have,
f(2) >0andf(0) <1

Therefore, f(x) has one positive real root between 1 and 2

3 (9
log;, (z)(xz —3x+2)=2
3

=x? —3x+2 <> (Iflogyh = c=b =)

) 5
=X —3X+ZSO

=4x2 —12x+5<0
=2x—-5)(2x—1)<0

1
=>5<xS

N | U

..(1)
Also, x2=3x+2>0

=>x—1Dx—-2)>0
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s>x<lorx>2 ..(i)

From relation (i) and (ii), we get

! 1)U(2 5]
2’ "2

4 (©
Since, (a —b)2+ (b—c)®+ (c—a)?> =0
= 2(a® + b% + ¢?) = 2(ab + bc + ca)
a? + b? + c? S
(ab+ bc +ca) —
a?+ b* + c?
ab+bc+ca
Hence, option (c) is correct
5 (b)
Given, (x — 1)(x? = 5x+ 7) < (x — 1)
= x—1)(x*—5x+6)<0
=2 (x—Dx—-2)(x—3)<0
= x€(—,1)U(2,3)
6 (d)
Given inequalities are
x? —3x — 10 < 0and10x — x* —16 >0
= (x+2)(x—5)<0and(x—2)(x—8)<0
= x € (—2,5)andx € (2, 8)

X €E

+2=3

= x€(2,5)
7 (@)

1 —1
log3 (KP+x+1)<-1= logy3 (§)

1—1
=>x2+x+1>(§)

(~ where 0 <a<1,thenlog,x < log,y=x>7v)
=>x2+x—2>0=2(x+2)(x—1)>0
=x € (—w,—2)U (1,00)

8 (a)

Let (a,3) be a solution of the system for some a.Then, ( — ,f) is also a solution. So, the system will
have unique solution only if

a=—a=>a=0

Puttingx=a=0andy=8inx*+y*=1,wegetf=+1

Puttingx =a=0and y = £ in 2" + |x| = y + x? +a, we get
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B+a=1=a=1—-p

~a=0whenf =1anda=2whenf =-1

CASE [IWhena =10

In this case, given equations become

2K 4 x| =y + x%and x* + y* =1

Now, x* + y? = 1=|x| < 1and |y| < 2

2 2M 4 x| =y + x%and1 + x2 >y + x?

=2+ x| <1+ %2

=2 4 x| <14 x| [+ x%<|x|when|x| <1]
=>x=0

Putting x = 0 in 2* + |x| = y + x%, we gety =1
Thus, for a = 0, the system has unique solution (0, 1)
CASE IIlWhena = 2

In this case, the system of equation is

2+ x| =y + x? +2andx? + y? =1

Clearly, (0, —1),(1, 0) and ( — 1, 0) satisfy these equations.
So, the system does not have unique solution

9 (c)

We have,

log1/3(x2+x+ 1)+1>0

= logy/3 (x2 +x+ 1) >—1
1 -1

>0+ x+1< (5)

=>x2+x+1<3

5x2+x—2<03(x+2)(x—1)<0=x€(—2,1)

10 (d)

We have,

x(10g1ox)2—3(10g1ox)+1 > 103

=(logiox)% — 3(logiox) + 1> log, 103

z(loglo X)Z — 3(10g10 X) +1>

logiox
(log10x)* — 3(logyox)* + (logiox) — 3
= >0
logi9x
{(log19x)* + 1}(logiox — 3)
= >0
logyox
(logiox—3)
>0

~ (log1ox—0)
=logipx < 0or, logigx >3

=x < 1or,x>103

=x € (0,1) U (103,00) [ = logyo x is defined for x > 0]
11 (a)
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. 3 — x|
Given, ;—

=0

[x| =
= 3 —|x|<0and4— |x| <O
Or3—|x|=0and4 —|x| >0

= |x| = 3and|x| > 4
Or|x|]<3and|x| <4

= |x| >4or|x| <3

=(—00, —4)U[—-3,3] U (4, ©)

12 (a)

Now, 3(a? + b®>+c?) — (a+ b + c)?

= 2(a?+ b*+ ¢* — bc — ca — ab)
=(bh—-0c)?+(c—a)’+(@a—b)?=0
=3(a®+b*+c?)=(a+b+c)*>9
=a’ + b* + ¢? > 3= (a)holds

Now, a® + b® > 12a%b* —64

If a® + b® +64 > 12a%b?

ie, a®+b®+2°>3-22-q%p?

6 6 6
a’+ b° + 2
ie,if ————> (26a°b%)'/ (= AM = GM)

=(b)does not hold

Again, since AM > HM

=(c) does not hold

13 (c)

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

as+a;+as
3

i o111 1 1 \13
= (alazag) and § (a_l + a—2 + a_g) = 410,03
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1 1 1
:(a1+a2+a3) a—1+a—2-|-a—3 =9

14 (a)
We have,

1 , 1
x——=Bandx"+—5=A4
X X
12
.'.(x——) =B2
X
=4 2—BZ=>A—BZ+2=>é—B+E
h h B~ B
But, AM. > G.M.

2 I 9 2 A
B+—=>2 Zo3B 4 —=>2/22—=>242
=B +52 BXB: +52 (:B_ \2

Hence, the minimum value ofg is 2\/5
15 (c)

As discussed in the above problem, if n is odd, there is one change of sign in (i). Therefore, f(x) can

have at most one negative real root. In this case, we have

f(-1)=-2n-2<0,f(0)=1>0

So, the negative real root lies between —1 and 0

16 (c)

Given, 7*IC, -*1(C,,.; < 50
(n—1)! (n+1)!

3i(n—2)! 2!(n—1)! <50
(n+1)! 1 3
31 [(n— Dl = 1)!] =30
n—1-3
=>n+ 1)'(@) <300

=>n+ n(n—4) <300

For n = 8, it satisfy to the above inequality

But n = 1 it does not satisfy the above inequality
17 (d)

We have,

£(0) = sec’8 + cos’0 = (sect — c050)2 +22>22
=f(0) € [2, )

18 (d)

Let ay,ay,...a,be n positive integers such that

aiaz...a, =n"
Since, AM > GM

ar+a+..+a
2> (agap..a)™™

n
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a+ax+..+a,
=
n

>n

=a;+a; +..+a,>n?

19 (a)
log, (x> —3x+18) <4

=x?-3x+18<16 (Iflog,b < c=>b < a°)
=x2—3x+2<0

>x—1Dx—-2)<0

=>x€(1,2)

20 (d)

We have,

[x]? = [x + 6]

>[x)?=[x] +6

=>[x]*—[x] —6=0

=>([x] =3)([x] +2)=0

=[x] =3,[x] =-2
=>x€[34)orxe[—-2,—1)=>x€[—-2,—1)U[3,4)
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. B C C C B D A A C D
Q 11 12 13 14 15 16 17 18 19 20
A A A C A C C D D A D
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