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Single Correct Answer Type

If 3* + 22X > 5% then the solution set for x is

a) (—,2] b) [2,0) c) [0,2]
x%2 — 3|x| + 2 < 0, then x belongs to
a) (1,2) b) (=2, —1) J (=2,-1) U (1,2)

Solution of 2% + 21*1 > 2+/2 is
a) (—0,log, (V2 + 1))

) (%,logz(\/z - 1))

b) (0,8)

d) {2}

d) (=3,5)

d) (—o0,log, (V2 — 1)) U B oo)

If xq, x5, ..., X, are real numbers, then the largest value of the expression sin x; cos x, + sinx, cos x3 + -+ +

sinxzcosx1 is
b n n

)3 7
If a < b, then the solution x? + (a + b)x + ab < 0 is given by

ajn

d)ynz-1

d) (=0, =b) U (—a, )

d) 3500

d) None of these

a) (a,b) b) (—o0,a) U (b, ) ) (=b,—a)

Iflog(x3 + y3) —log,o(x% + y? — xy) < 2, then the maximum value of xy, forallx > 0,y = 0 is
a) 2500 b) 3000 ¢) 1200

If 3*/2 + 2% > 25, then the solution set is

a) R b) (2, ) c) (4,)

If ab = 4(a,b € RY), then

aJa+b<4 b)a+b =4 cJa+b=4

d) None of these

Let B,(x) = 1+ 2x + 3x%2 + - + (n + 1)x™ be a polynomial such that n is even. Then, the number of real

roots of B,(x), is

a)o b)n

(x — 1)(x? = 5x + 7) < (x — 1),then x belongs to
a) (1,2) U (3,) b) (2, 3) c) (—0,1) U (2,3)
If x = log,2 2 + log,3 2% + log,s 23 + ....+log,n+1 2", then

1 \1/n 1 \Un n
a b c >
)x2<n+1) )x2n<n+1> )x_(n+1)

The number of real solutions (x, y, z, t) of simultaneous equations
2y=£+x,22=£+y,2t :E+Z,2x =E+t,is
x y z t
a)0 b) 1 c)2
The solution set contained in R of the inequation 3* + 317 — 4 < 0, is

a) (1,3) b) (0, 1) c) (1,2)
The range of ab if|a| < 1anda+ b =1,(a,b € R),is

a1l

1/n

a) [0,1/4] b) [—2,1/4] c) [1/4,2]
IfV9x2 4+ 6x + 1 < (2 — x), then

dee(2)  wee(3) axel 3
If 5% + (2\/§)ZX > 13%, then the solution set for x is

a) [2, ) b) {2} ¢) (=o0,2]
Solution set of inequality log, % is

a) (2, ) b) (=, 2) ¢) (=0, )

If 3 < 3t — 18 < 18, then which one of the following is true?
a)15<2t+1<20 b)8 <t <12 )8<t+1<13

Let f(x) =ax?+bx+cand f(—1) < 1,f(1) > —1,f(3) < —4 and a # 0,then

d) None of these
d) None of these

d) None of these

d) 4
d) (0,2)
d) [0, 2]

1
d -
)x<4

d) [0, 2]

d) (3, )

d) 21 < 3t < 24
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a)a>0 b)a<0
c) Sign of a cannot be determined d) None of the above

The set of admissible values of x such that % < 0is

3 9 9 3 39
(e -3)u(z2) BER0u(ze) 9 (-50) 9(-5:3)
The number of irrational solutions of the equation \/x2 +VxZ2+ 11+ \/x2 —VxZ+11= 4,is
a)o b) 2 c) 4 d) 11
The number of solutions of the equation log,_3(x3 — 3x? — 4x + 8) = 3, is
a)1 b) 2 c)3 d) 4
The number of real solutions of the equation log, 5 x = |x|, is
a) 1l b) 0 c) 2 d) None of these
The number of complex roots of the equation x* —4x — 1 =0, is
a) 3 b) 2 a1l d) o
Ifsin*a+cos*a=>10<a< %, then
a) x € (2,) b) x € (—o, 2] c) x € [-1,1] d) None of these

Consider the following statements:

1. xz <tanlx<x;x>0
1+x

2.If0§x<g,sinx+tanx—3x20

Which of these is/are correct?

a) Only (1) b) Only (2) c) (1) and (2) d) None of these
The number of solutions of the equation 2 cos(e*) = 3* + 37%, is
a)o b) 1 c) 2 d) None of these
The number of real solutions of the equation 1 — x = [cosx], is
a)l b) 2 c)3 d) None of these
Non- negative real numbers such that a; + a,+...+a, = p and q = ¥, a;a;, then
a)q<1p2 b)q>1p2 Qq<t d) >p—2

=2 4 2 127
If (sina)* + (cosa)*>1,0<a < g then
a) x € [2,0) b) x € (—oo, 2] c) x € [-1,1] d) None of these
Ifx2 + 2ax + 10 — 3a > 0 for all x € R, then
a)-5<ax<? b)a < -5 ca>5 d2<a<5
The least integer satisfying 49.4 — (Zigx) <474 — (271_0%), is
a) 2 b) 3 c) 4 d) None of these
For positive real number a, b, c which one of the following holds?
a)a’?+b%>+c®>bc+ca+ab b) (b + ¢)(c + a)(a + b) < 8abc
9%4:2, 823 d) a® + b3 + ¢* < 3 abc

b ¢ a

The least perimeter of a cyclic quadrilateral of given area A square units is

a) VA b) 2VA c) 3VA d) 4VA

The number of solutions of [sin x + cos x] = 3 + [—sinx] + [— cos x] in the internal [0, 2 7] is (where [.]
denotes the greatest integer function)

a)0 b) 4 c) Infinite d)1

The number of solutions of 3*I = |2 — |x]|| is

a)o b) 2 c) 4 d) Infinite

If C is an obtuse angle in tringle, then

a)tanAtanB < 1 b)tanAtanB > 1 c)tanAtanB =1 d) None of these

If x,y, z are three real numbers such that x + y + z = 4 and x? + y2 + z? = 6, then the exhaustive set of
values of x, is
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52.
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55.

56.
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a) [2/3,2] b) [0,2/3] c) [0,2] d) [-1/3,2/3]
The number of roots of the equation [sin™! x] = x — [x], is

a)o b) 1 c) 2 d) None of these
If 3%/2 + 2% > 25, then

a) x € [4, ) b) (4, ) c) x € (—o0,4] d) x € [0, 4]

The number of real solutions of the equation 271/* + 121/* = 2.81/% is

a)l b) 2 o0 d) Infinite

If roots of the equation x* — 8x3 + bx? + cx + 16 = 0 are positive then

a)b=8=c¢ b)b = —24,c = —32 c)b=24,c=-32 d)b = 24,c =32
If 3<|x| <6, then x belongs to

a) (—6,—-3) U (3,6) b) (—6,6) c) (-3,-3)uU(3,6) d) None of these

If a, b are distinct positive real numbers, then which one of the following is true?
a)a*+b*>a3b+ab® b)a*+b*<a®b+ab® ¢)ad+b3<a’b+ab? d)Noneofthese
The solution of the inequation 4™**%5 — 7.27%¥<4 x € R is

a) (—2,x) b) (2, ) 0) (2%) d) None of tnese

Suppose a, b and c are real numbers such that% >1 and% < 0. Which one of the following is true?

ajJa+b—-c>0 b)a>b cJa@a—c)b—c)>0 d)a+b+c>0
If a, b, c are positive real numbers such that a + b + ¢ = p then, which of the following is true?

1
A (- -b)p-c)z5p°
b) (p —a)(p — b)(p — ¢) = Babc
0 bc 4 ca N ab -
a b c p
d) None of these
x2 —s
The number of solutions of the equation (1:;13?—)4_1;(2 =1+ cosx,is
a)l b) 2 c)3 d) 4

Let n be an odd integer such that the polynomial P,(x) = 1 + 2x + 3x2 + ...... + (n + 1)x™ has exactly one
real root. This real root a satisfies

a)-1<a<0 b)0<a<1 0<sac<1 d-1<a<0

Let a, b be integers and f(x) be a polynomial with integer coefficients such that f(b) — f(a) = 1. Then, the
value of b — a, is

a)l b) -1 c1,-1 d) None of these

Lety = /%, then all real values of x for which y takes real values, are

a)—-1<x<2o0rx=3 b)-1<x<3o0orx>2 c)Jl1<x<2o0rxz=3 d) None of these
Ifa,b,c > 0and if abc = 1, then the value ofa + b 4+ ¢ + ab + bc + ca lies in the interval

a) (o0, —6) b) (=6,0) c) (0,6) d) (6, )
The number of real roots of the equation (sin 2*)(cos 2*) = 2x+22_x, is
a)l b) 2 3 d) None of these
The largest interval for which x1?2 — x% + x* —x +1 > 0 is
a)—4<x<0 b)0<x<1 c) —100 < x < 100 d0<x <o
The number of negative real roots of x*—4x—-1=0,is
a)3 b) 2 a1 d)o
3 in3
fo<x< E, then minimum value ofm 4+ 3T
2 sinx COosXx
1 1 d1

b) = Z
a) V3 ) 5 c) 3
The number of solutions of V3x2 + 6x + 7 + V5x2 + 10x + 14 = 4 — 2x — x?,is
a) 1 b) 2 c) 3 d) 4
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68.

69.

70.

71.

72.

73.

The solution set of ||x|—1| < |1 — x|,x € R is

a) (-1,1) b) (0, ) c) (—1,) d) None of these
The minimum value of f(x) = |3 — x| + 7 is
a) 0 b) 6 Q)7 d)8

. : : 11 .
The solution set of the inequation % > 0is

a) (—,11) U (3, ) b) (—o0,—10) U (2, ) c) (—100,—-11) U (1,) d) (=50 U @3,7)
Solution of 2x — 1 = |x + 7] is

a) -2 b) 8 c) —2,8 d) None of these
The number of positive real roots of x* —4x — 1 =0, is
a) 3 b) 2 c)1 d)o
The solution set of the inequality logsin(g) (x2=3x+2)=>2is
3

1 5 1 5 d) None of these

2 " (1:3) 21)v (23
a)(zz) )12 c)21U22

. . (a+b+c)?

If a, b, c are sides of triangle, then @btboted) always belongs to
a) [1, 2] b) [2, 3] c) [3,4] d) [4, 5]
(x —1)(x? = 5x + 7) < (x — 1), then x belongs to
a) (1,2) U (3,m) b) (—0,1) U (2,3) c) 23 d) None of these

The set of values of x for which the inequalities x? — 3x — 10 < 0, 10x — x? — 16 > 0 hold simultaneously,
is

a) (-2,5) b) (2, 8) c) (-2,8) d) (2,5)
The solution of the inequation log; 3(x* + x + 1) + 1 < Oiis
a) (—oo0,—2) U (1, ) b) [-1,2] 0 (-2,1) d) (=00, o)

The number of values of a for which the system of equation 21*! + |x| = y + x? + aand x? + y? = 1 has
only one solution where a, x, y are real, is

a)l

b) 2

c) Finitely many but more than 2

d) Infinitely many

The solution set of the inequation logy /3(x* + x + 1) + 1 > 0, is

a) (~»,~2) U (L,®)  b)[-12] 9 (-2,1) d) R
The set of all real numbers satisfying the inequation x(1°810 0)?-3(og1oM+1 > 1000, is
a) (0,1000) b) (1000, ) c) (0,100) d) None of these
The set of all real x satisfying the inequality z:—:i: >0
a) [_3; 3] u (—OO, _4) u (4' OO) b) (—OO, _4') U (4" OO)
c) (=00, =3) U (4,0) d) (=00, =3) U (3,)
For positive real number a, b, c which of the following holds?
a)a+b+c>3=>a’>+b*>+c?>>3 b) a® + b® < 12a%b? — 64

1 1 1 9
Ja+btc=ao—togo<= d) None of the above

a b c «a

If a4, a,, az be any positive real numbers, then which of the following statements is not true
a) 3ay,ay,a3 < a} +a3 + a3

b B2y % s g
a as a;

v

1 1 1
C) (a1+a2+a3)(_+_+_) 9

a; 4az; as
1 1 1y

d) (al +a2+a3)(_+_+_) S 27
a; 4a; as
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86.
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89.
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Ifx? + xl—z =Aandx — % = B, where x € R and B > 0, then the minimum value of% is

a) V2 b) 2v/2 A)V2+2 d) None of these

Let n be an odd positive integer. Then, the number of real roots of the polynomial P,(x) = 1 + 2x + 3x% +
...... + (n+ Dx"is

a)o b)n a1l d) None of these

The number of positive integers satisfying the inequalityn + 1, _, —n+1,,_, <50is

a)9 b) 8 c)7 d)6

For 6 > 1/3, the value of f(8) = sec? 8 + cos? 0 always lies in the interval

a) (0,2) b) [0,1] ) (L2) d) [2, o)

If the product of n positive numbers is n", then their sum is

a) A positive integer b) Divisible by n c) Equalton + % d) Never less than n?
log,(x? — 3x + 18) < 4,then x belongs to

a) (1,2) b) (2,16) c) (1,16) d) None of these

If [x]? = [x + 6], where [x] = the greatest integer less than or equal to x, then x must be such that
a)x =3,-2 b) x € [-2,-1) c) x €[3,4) d)x e[-2,-1)U[3,4)

. b .
If a,b,c > 0, the minimum value of 2+ 2+ s
b+c c+a a+b
a) 1l

3 c) 2 5
b) - d) -
) 2 ) 2
The number of real solutions of the equation e!*! — |x| = 0, is
a)o b) 1 c) 2 d) None of these

If p, q,r are any real numbers, then

1

a) max (p,q) = max (p,q,7) b) min(p,q) = (P +q~1Ip —ql)

. 1
¢) max(p, ) < min(p,q,7) ) max(p,q) =@ +q~Ip—ql)
The number of real solutions of 1 + |e* — 1| = e*(e* — 2), is
a) 1 b) 2 c)3 d) 4
The solution set of the inequation loggin 27/3 (x2 =3x+2)=2,is
a) [1/2,1) b) (2,5/2] c)[1/2,1) v (2,5/2] d)[1/2,5/2]

Ifx? +6x —27 <0andx? —3x —4 < 0, then
7
a)x >3 b)x < 4 )3<x<4 d)x:E

Ifx,yER,then%(x+y+|x—y|) = x holds iff
a)x >y b)x <y x=y dx=>y

The set of all x satisfying the inequality % >1is

1 1 2 5 1 2
0 (-o-g)ulpe]  B(e-g)ulze] o (-m-g)ure  a(-e-g)me
The number of solutions of the inequality
E = 21/sin2 as ., 31/sin2 as _"nl/sinz an < nl
Where a; € (—m,2m) fori = 2,3, ...,nis
a)0 b) 21 c) 371 d) None of these
The equation e* = x(x + 1),x < 0 has
a) No real roots set
b) Exactly one real root
c) Two real roots
d) Infinitely many real roots
Let F(x) be a function defined by F(x) = x — [x], 0 # x € R, where [x] is the greatest integer less than or

equal to x. Then, the number of solutions of F(x) + F G) =1
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94,

95.

96.

97.

98.

99.

100.
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103.

104.

105.

106.

107.

108.

a)0 b) Infinite a1l d) 2
The set of all real numbers satisfying the inequation 2* + 21*| > 2+/2, is

a) (1/2, )

b) (—oo,log,(vV2 — 1))

¢) (=,1/2)

d) [1/2,0) U (—o0,log,(V2 — 1))

Solution of the inequality sin* (g) + cos* (g) > % is given by

3nmt 3w
VR Dot
OR- {(37177T + %Tﬂ) e I} d) None of these
If (logs x)? + (logs x) < 2, then x belongs to the interval
a) (1/25,5) b) (1/5,1/V5) ¢) (1, ) d) None of these
The number of real roots of the equation x? + x + 3 + 2 sinx = 0 in the interval [—m, ], is
a) 2 b) 4 c)6 d) None of these
Iflog s (sinx + 2v2 cos x) > 2,—2m < x < 2m, then the number of solutions of x is
a)o b) oo c)3 d) 4
Solution of x(108100)°~310g10x+1 > 1000 for x € R, is
a) (10, ) b) (100, =) c) (1000, ) d) (1, )
The largest interval for which x1? —x% + x* —x + 1> 0 is
a)—4<x<0 b)0<x<1 c) —100 < x < 100 d) —oo < x <
The number of roots of the equation sin mx = |log|x||, is
a) 2 b) 4 c)5 d)e6
The equation Vx + 1 —vx — 1 = V4x — 1 has
a) No solution
b) One solution
c) Two solutions
d) More than two solutions
Iflogs x —log, 27 < 2, then x belongs to the interval
a) (1/3,27) b) (1/27,3) c) (1/9,9) d) None of these
The set of all solutions of the inequation x? — 2x + 5 < 0in R is
a) R — (—,=5) b) R — (5, ) c)o d)R — (—0,—4)
2sin?x + 2c0s%x jo
a)<2 b) > 2 <1 d)>1
Ifa? + b? + c? = 1, then ab + bc + ca lies in the interval
a) [_1 1] b) [0’ 1] c) [0,1] d) [1, 2]
2 2
The equation V4x + 9 —+v/11x + 1 = v/7x + 4 has
a) No solution
b) One solution
c) Two solutions
d) More than two solutions
|x + §| < 3, then x belongs to
a) (-2,-1)u (1,2) b) (—o0,-2) U (—1,1) U (2, )
c) (=2,2) d) (-3,3)
If a, b, c are the sides of a tringle, then R
b+c-a c+a-b a+b-c
a)<3 b) >3 c)=2 d<2

The minimum value of the sum of the lengths of diagonals of a cyclic quadrilateral of area a? square units
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is
a) V2a b) 2v2a c) 2a d) None of these
109. |2x — 3| < |x + 5|, then x belongs to

) 59 0 a (-39 o(-o3)

110. The number of real roots of the equation 1 + a;x + a,x2 + -+ a,x™ = 0, where |x| < % and |a,| < 2,is
a) nifnis even b) 1ifnis odd c) Oforanyn € N d) None of these
111. Consider the following statements:

9 _3x—4 _1
1.If x bereal, then —- < =—< -
27 x2+1 7 2

. 24+14x49 .
2.1f x is real, then the greatest value of ————— is 4
xZ+2x+3

3.1fax?> + bx + ¢ =0;a # 0,a,b,c € R has no real roots, then (a + b + c)c > 0
Which of these is/ are correct?

a) Only (1) b) Only(2) c) Only (3) d) All of these
112. If r is a real number such that |r| < 1 and ifa = 5(1 — r), then

a)0<a<5b b)-5<a<5 c)0<a<10 d)0<a<10
113. The number of integral roots of the equation e*™8 + 2x — 17 = 0, is

a) 1 b) 2 c) 4 d)8
114. The product of real roots of the equation x? + 18x + 30 = 2vx2 + 18x + 45, is

a) 720 b) 20 c) 36 d) None of these
115. The set of values of x satisfying2 < [x — 3| < 4 s

a) (—-1,1]u|[5,7) b)—-4<x<2

c)-1<x<7o0rx=5 dx<7orx=5
116. Letx = [% andy = %, where a and b are positive integers. If y? > 2, then

a)x? <2 b) x? < 2 c) x2>2 d)x? > 2
117. The least value of 551"*~1 4 5=sinx=1 g

a) 10 5 2 1

P2 I3 D3

118. If x? + 2x + n > 10 for all real numbers x, then which of the following conditions is true?

ajn<11 b)n =10 cn=11 dn>11
119. The minimum value of P = bcx + cay + abz, when xyz = abc, is

a) 3abc b) 6abc c) abc d) 4abc
120.1fa; > 0 fori = 1,2, ...,nand a;a; ...a, = 1, then minimum value of (1 + a;)(1 + a;) ...(1 + a,,) is

a) 2n/? b) 2" c) 22n d) 1

121.If a, b, c are positive real numbers such that a + b + ¢ = 2 then, which one of the following is true?
a) (2—a)(2-b)(2—c) =8abc

1 1 1
b)—+—-+->2
a b ¢
) (2—a)(2—-b)(2—c) < 8abc

REIE S
a b c
122.1If x,y, z are positive real numbers such that x2 + y2 + z2 = 27, then x3 + y3 + z3 has
a) Minimum value 81 b) Maximum value 81 ¢) Minimum value 27 d) Maximum value 27
123. If x satisfies the inequations 2x — 7 < 11, 3x + 4 < =5, then x lies in the interval
a) (=,3) b) (=, 2) c) (=»,-3) d) (=, )

124. x8 — x5 — 24 2 > 0, is satisfied for
X X
a) Only positive values of x
b) Only negative values of x

c) All real numbers except zero
d) Only forx > 1
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125. The solution set of the inequation 5(/910850)* > 5 x(1/5)(ogsx) jg

a) (0,572Y%] b) [52Y5, c0) €) (0,572%] U [52Y5,00) ) (0, 0)
126.1f a + b = 8, then ab is greater when

aJa=4b=4 b)a=3,b=5 ca=6>b=2 d) None of these
127. The number of solutions of the equation cos x + |x| = 0 is

a)o b) 1 c) 2 d) 3
128. n . cos®x | sindx.

Ifo<x< > then the minimum value ofm toer

1 1 d)1

a) V3 b) 2 c) 3
129. If x? + 4ax + 2 > 0 for all values of x, then a lies in the interval

a) (-2,4) b) (1, 2) 1 1

) (—V2,V2) d) ( 5 ﬁ)

130. If a and b are two different positive real numbers then which of the following statement is true?

a)2vab >a+b b) 2vab < a+b c)2Vab=a+b d) None of these
131. The number of negative integral solutions of x? - 2%*1 4 21¥=31+2 = x2. plx=3|+4 4 7x—1 jq

a) None b) Only one c) Two d) Four

132. The number of ordered 4-tuples (x, y, z, w) where x, y, z,w € [0,10] which satisfy the inequality
Zsinzx % 3coszy x 4sinzz x 5coszw > 120 is

a) 81 b) 144 Ao d) Infinite
133.Ifa>1,b > 1,c > 1,d > 1, then the minimum value of log,, a + log, b + log,; c + log.d is

a) 1l b) 2 c)3 d) 4
134. The solution set of inequation logy /3(2¥*% — 4*) > —2,is

a) (—o0,2 —V13) b) (00,2 +/13) c) (—,2) d) None of these
135. Ifzz—x > — then

2x%+5x+2 x+1

a)—2>x>-1 b)-2>x2>-1 0 —2<x<-1 d-2<x<-1
136. The number of real solutions of log, x + |x| = 0, is

a)o b) 1 c)3 d) None of these
137.If xyz = abc, then the least value of bcx + cay + abz is

a) 3abc b) 6abc c) abc d) 4abc
138. The number of solution(s) of the inequation V3x2 + 6x + 7 + V5x2 + 10x + 14 < 4 — 2x — x?2,is

a) 1l b) 2 c) 4 d) Infinitely many

139. A stick of length 20 units is to be divided into n parts so that the product of the lengths of the parts is
greater than unity. The maximum possible value of n is
a) 18 b) 19 c) 20 d) 21

140. If a, b, c are different positive real number such that (b + ¢ — a), (c + a — b)and (a + b — c) are positive,
then(a+b—c)(b+c—a)(c+a—b)—abcis

a) Positive b) Negative c) Non-positive d) Non-negative
141 10g, x3 + (log, \/E)Z < 1iff x lies in
a) (2,16) b) (0,1/16) c) (1/16,2) d) None of these
142. Iflogcosx Sinx > 2 and 0 < x < 3m, then sin x lies in the interval
V5 -1 V5—-1 1 d) None of these
) [ —, 1] b) [0, ] 9|03

143.1If f(x) = x? + 2bx + 2¢? and g(x) = —x? — 2c¢x + b? such that min f(x) > max g(x), then the relation
between b and ¢, is
a) Noreal valueof bandcb) 0 < ¢ < bV2 ) lc| < |b|V2 d) |c| > |b|V2

144. If the sum of the greatest integer less than or equal to x and the least integer greater than or equal to x is 5,

then the solution set for x is
a) (2,3) b) (0, 5) c) [5,6) d) None of these
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145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

The total number of roots of the equation |x — x? — 1| = |2x — 3 — x?| is

a)l b) 2 o0
For lx1] < 1, x lies in the interval
x+2
1
Q) (-0, -2)U(=5,0) B DURS] O (~eo,—4)
Number of integer solutions of x2+2 >1is
x“+1 2
a)o b) 1 c) 2

Solution of the inequality tan (x + %) =>1is

a)(nn+£nn+z) b)(nn—lnn+z) c) (nn—znn—l)
12’ 6 12’ 6 6’ 12
. . . 1+(logg x)? .
If 0 < a < 1, then the solution set of the inequation ————— > 1, is
1+(logg x)
a)(1,1/a) b) (0, a) ) (1,1/a) v (0,a)
Letx = 222 and y = 2 wherer a and b are positive integers. If y? > 2, then
a+b b

a)x? <2 b) x? < 2 c) x2>2
The minimum value of | sin x + cos x + tan x + secx + cosec x + cotx | is
a)2v2 -1 b) 2v2 + 1 AJvV2-1

2_ 22X _g.2X
If forx € R,l < x2 2xtd < 3,thenw lies between

3 x242x+4 9:32X46:3%+4

a)%andZ b)%and3 c¢) Oand 2
The minimum value of 4* + 417* x € R, is
a)l b) 2 c) 4

The number of real solutions of the equation 371Xl —2lxl = 0, is
a)o b) 1 c) 2
The number of real roots of the equation 1 + 3*/2 = 2%, is
a)0 b) 1 c) 2

d) Infinitely many

0[-31]
d) 3

d) None of these

d) None of these
d)x?>2
d)v2+1
d) None of these

d) None of these
d) None of these

d) None of these

If nis even and n = 4,x4,%5, ..., x, =0 and xq + x5, + -+ x, =1, then P = xyx, + x3x3 + -+ x, — X,

cannot exceed

1 1 1
) n+1 b) n+2 2 2n
The number of real solutions of the equation e ™ = x, is
a)o b) 1 c)2
The solution set contained in R of the inequation 3* + 317* — 4 < 0, is
a) (1,3) b) (0,1) ) (1,2)

The solution of the inequation 2x? + 3x — 9 < 0 is given by

3 3
ﬂESxS3 M—3st§ ) —3<x<3

If0 < 6 < 7, then the minimum value of sin® 8 + cosec®0 is
a)o b) 1 c) 2

d) None of these

d) None of these
d) (0,2)

3
ds<sx<2

d) None of these
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6.LINEAR INEQUALITIES

: ANSWERKEY :

1) a 2) c 3) d 4) b|85) ¢ 86) ¢ 87) d 88) ¢
5) C 6) a 7) c 8) c|(89) ¢ 90) b 91) b 92) d
9) a 10) ¢ 11) b 12) ¢|93) ¢ 94) a 95) d 96) d
13) b 14) b 15) d 16) ¢|97) ¢ 98) d 99) d 100) a
17) b 18) ¢ 19) b 20) df101) d 102) c 103) b 104) a
21) b 22) a 23) a 24) b|105) b 106) a 107) b 108) b
25) b 26) ¢ 27) a 28) b(109) c 110) c 111) d 112) c
29) a 30) b 31) a 32) b(113) a 114) b 115) a 116) b
33) a 34) d 35) ¢ 36) b(117) c 118) d 119) a 120) b
37) a 38) a 39) b 40) b|121) a 122) a 123) c 124) c
41) ¢ 42) ¢ 43) a 44) a|125) c 126) a 127) a 128) d
45) a 46) ¢ 47) b 48) a|129) d 130) b 131) a 132) b
49) a 50) ¢ 51) a 52) d|133) d 134) c 135) c 136) b
53) d 54) d 55) ¢ 56) d|137) a 138) a 139) b 140) b
57) a 58) d 59) ¢ 60) a(141) c 142) b 143) d 144) a
61) b 62) < 63) c 64) c|(145) a 146) a 147) d 148) b
65) b 66) d 67) a 68) a(149) c 150) b 151) a 152) b
69) ¢ 70) d 71) a 72) a|(153) c 154) b 155) b 156) d
73) ¢ 74) a 75) ¢ 76) c¢|157) b 158) b 159) b 160) c
77) d 78) d 79) a 80) d

81) b 82) a 83) b 84) a
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6.LINEAR INEQUALITIES

: HINTS AND SOLUTIONS :

1

(@
We have,
3% 4 22X > 5%

Q) @)=
) (@) =@+ )

>x<2>%x

] [Ifax+bx > 1and a? + b? =
then x € (—oo,2)

2

€ (—o0,2

(c)
x> =3|x|+2<0

= [x|2-3|x|+2<0

= (Ix| -D(x[-2) <0
>1<|x| <2

> —2<x<-lorl<x<?2
~x€e(—=2,-1)u((1,2)

(d)
We have, 2% + 21X > 2+/2

If x > 0,then 2% + 2% > 2+/2
1
=2* >\2 Sxzo

and if x < 0, then 2% + 27% > 22
:t+%22\/§ (wWhere t = 2%)

=>t2-2V2t+120

> (t-(V2-1)) (- (V2+1)) 2 0
s>t<vV2—lort=>V2+1

Butt >0

50<2*<V2-1

Or2* >v2+1

= —o0 < x <log,(V2 —1)

Orx > log, (V2 + 1)

'

Which is not possible, because x > 0
1
% x € (—o0,log, (V2 — 1)) U [§’°°>

(b)
Using G.M. < A.M,, we have
sin? x; + cos? x4
2

=123, ..,n,
where x,,,1 = x1
~ sinxq cos x, + sinx, cos x3 + -+~

+ sin x, COS Xy 41

sin? x; + cos?x, sin?x, + cos? x5
- 2 2
sin? x,, + cos? x;
2

= sinx; cos x, + sinx, cosxz + -
n
+ sinx, cosx; < >

sinx; cos xj4q1 < for i

(c)
We have, x2 + (a+ b)x + ab < 0

> x+a)(x+b)<O0

> -bh<x<-—-a

(@)
Given, log;o(x3 + y3) —log,0(x? + y? —xy) < 2
3 143
= ]Og10 % S 2
x*+ys—xy

= logig(x+y)<2=>x+y <100
Using AM = GM

x+y
3 >/
2 = VY
<x+y 100
= P
V=T
= xy <2500
(9
By trial,

3%/2 4 2% < 25 forx = 1,2,3,4
But 3*/2 4+ 2% > 25 forx > 4

Hence, solution set for 3*/2 + 2% > 25 is (4, ©)
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10

11

12

(c)

Since,

AM > GM
a+b

= > > +ab

a+b

=2 V4 (v ab = 4, given)
>a+b=4

()
When x > 0, B,(x) > 0 and so B,(x) = 0 can have
no positive real roots
Now,
P,(x)=1+2x+3x%>+--4+(n+1)x"
> xP(x) =x+2x*+3x3+ - +nx"
+ (n+ 1)x™*1
= (1= x)P,(x)
=1+x+x2+-+x"
—(n+ 1)x"*tt
1—(+2)x"+ (n+ 1)x"+2
(1-x)?
For negative values of x, P, (x) will vanish
whenever
f)=1—n+2)x™"+(n+ Dx"2 =0
Now,
f(=x)=1—(n+2)(-D)""1x"1 + (n +
1—In+2xn+2 ..(i)
If n is even, there is no change of sign in this
expression and so there is no negative real root of
f)
(©
(x—1DE2=5x+7) < (x—1)

= Pn(x) =

> (x—-1)x*-5x+6)<0
> -1Dx-2)(x—-3)<0
WX €(—,1) U (2,3)

(b)
Using A. M. > G. M., we have
x
; = {lngz 2 X 10g23 22
X log,s 23 X ... X log,n+1 2n}/n
= x > n(log,n+1 2)Y/™

1/n 1 1/n
= x> > x>
cen(ions) = vanl)
(c)
We have,

%|a + %| > /11, equality holding iff a = +V11

13

14

15

16

x| = V1L, |yl = V11, |z) = V1L, |t = V11
Letx > 0,thenx > V11,y > 11,z >
vllandt =11

1/11
Now,y—\/1_=§(7+x)—\/ﬁ

R e D
>y =1 =3 (122 - vTD)
< (x=+11)

>y<xiex>y

Similarly, we have
y>z,z>tandt>x=>y>x

~x =7y =z=t=+111is the only solution for
x>0

We observe that (x, y, z, t) is a solution iff
(=x,—y, —z,—t) is a solution

Thus,x =y =z =t = —V11 is the only other
solution

(b)

Given, 3+=—-4<0 = 3%4+3-43%<0
> 3F-1)B*-3)<0

1<3*<3 = 0<x<1

~ The solution set is (0, 1)

(b)

Wehave, |a| £ 1landa+b =1
iee—1<a<landb=1-a
>-1<a<land0<bhb<2=>-2<ab<?2

..(D)
Now,
2

ab< () sap<i LG
From (i) and (ii), we have

9 < ab < 1 b e [ 2,1]
_ N _ et

<ab < 2 a 2
(d)
Given,/(3x+1)2 < (2 —x)
= Bx+1)<2—x
1

= 3x+1<2—x =>x<Z
(c)

. . . . 5\*
Given, inequality can be rewritten as (E) +

12\*
() =1

~cos*a+sinfa>1

5
Where, cosa = 5

Page|12



17

18

19

20

21

If x = 2, the above equality holds

If x < 2 both cos a and sin « increases in positive
fraction

Hence, above inequality holds for x € (—oo, 2]

(b)

Let f(x) = logeg

f(x) is defined either (x —2) > 0,(x —3) > 0 or
x—2)<o0

(x—3)<0orx=+23

= f(x) is defined eitherx > 3 orx < 2orx # 2,3
ie,x € (—0,2) U (3,)

(<)

3<3t—18<18

= 21<3t<36

=>7<t<12

=2>8<t+1<13

(b)

“f(-1)<1=2a—-b+c<1 ..()

and f(1) > —1, f(3) < —4, then

a+b+c>-1 ..(ii)

9a +3b +c < —4 ..(ii)
From Eq. (ii),

—a—b—c<1 ..(iv)

On solving Egs. (i), (iii) and (iv), we get

1 . .
a< _E = a 1s negative

(d)
Given,ﬂ<0
2x—9
22x+3<0and2x—9>0
Or2x+3>0and 2x—9<0 and x;tg

3 9 3 9
= x<—5 andx>50r x>—E andx<zand

9
X # -
2

E( 3 9)
ﬁ _—— —
x 2’2

(b)
We have,

\/x2+\/x2+1 —\/xz— x2+11=4
Putting x? + 11 = t?, we get
Vei2+t—11+Vt2—t—11=4 ..(0)
But, (t2 +t —11) — (¢2 — t — 11) = 2t ...(ii)
Dividing (ii) by (i), we get

22

23

25

27

28

30

31

VEZ+t— 11— V2 —t— 11 =2 ..(iii)
Adding (i) and (iii), we get

t
2 t2+t—11=4+§
2

t
>t24+t—11=4+t+—
+ + +16

[+ t=vVx?+11> 0]

>t?=16=>t=4

nwx=4+V5
(a)
We have,

log,_3(x3 —3x? —4x +8) =3 ..(I)
=>x3-3x2—-4x+8=(x—-3)3
=>6x2—-31x+35=0=>Bx-52x—-7)=0

>x =

)

w| U
NI

The equation (i) exists, if
x—3>0x—3#1landx®—-3x2—-4x+8>0
Clearly, x = %satisfies these conditions

(a)

Curves y = logy s x and y = |x| intersect at one
point in first quadrant. So, the equation

logy 5 x = |x| has one real root

(b)

cos*a+sin*fa>1

Equality holds when x = 2

If x < 2, both cos a and sin « are increasing
~cos*a+sin*a>1,ifx <2

Ifx >2,thencos*a +sin*a <1

L X € (—00,2]

(a)

We have,

2cos(e*) =3¥+37%

We observe that 2 cos(e*) < 2and 3* +37* > 2.
So, the given equation has no solution

(b)

Graphs of y = 1 — x and y = [cos x] cut each
other at point (0, 1) and at a point whose x-
coordinate lie in (1t/2, ). So, the given equation
has two real roots

(b)

If a? + b? = 1, then a* + b* > 1is true for all

X € (—o0, 2]

~(sina)* + (cosa)* > 1= x € (—x,2]

(a)

If f(x) >0,thenD <0

40?2 —4(10-3a) <0
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32

33

34

= (a+5(@-2)<0
= —-5<a<?2
(b)

The given inequality is

49.4 (27_x) < 474 (27—9x)

) 10 ' 10

494 — 474 < (27—x> (27—9x)
= 494 — 47. -

10 10

5 < 8x S 5

= —= -
10 *72

-~ Least integer is 3
(@)
Since, AM > GM

a? + b? b? + c?
>+ a%b? = ab, 3 > bc

2 2

and <2 >ca

On adding, we get
a’+b%+c?=ab+bc+ca

= (a) holds

Next,% > b, HTa > \/ca,azﬂ > +ab

=>(b+c>(c+a>(a+b>2\/m

2 2 2

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

= (b) does not hold
c a b c 1/3
+92(G27)
b ¢

a
>-+—-+-2=3
b ¢ a

. 1fa b
Agaln,g(g+;

= (c)does not hold

Again, @ > (a3b3c?)1/3
= a®+ b3+ c® >3 abc

= (d) does not hold

(d)

If s is the semi-perimeter of a cyclic quadrilateral
of sides a, b, c and d units in length, then its area 4
is given by

35

36

37

38

A=(s=a)(s=b)(s-)(s—d)
Using A. M. > G. M., we have
s—a+s—b+s—c+s—d
4
2{(s—a)(s—=b)(s—c)(s
_ d)}1/4-

>VA = 25> 4VA

4s — 2s
4
Hence, the least perimeter is 4/A
(9
Two curves
y = [sinx + cos x]
and,y = 3 + [—sinx] + [— cos x]
=1+ [sinx] + [cos x]
intersect at infinitely many points in [0, 2]
So, the given equation has infinitely many

=

solutions

(b)

Two curves y = 3/* and y = |2 — |x|| intersect at
two points only. So, the equation 3% = |2 — |x|
has only two real roots

(@)

Since, angle C is obtuse, angle A and B are actute

~tanC < O0andtand4 > 0,tanB > 0

tan A+tan B

Now, tan(4 + B) = ————

tan( 0 tanA + tan B
= — = - -
aniw 1—tanAtan B
tan C tanA + tan B
= — e
an 1—tanAtan B

= 1—tanAtanB > 0 (v Numerator are
positive)

=>tandtanB <1

(@)

We have,
x+y+z=4andx?+y?+z2=6
>y+z=4—xandy?+z2=6—x?

1
wyz=s{+2)* = (" +27))

1
= {4 -0? = (6-0?
>yz=x%—4x+5
Thus, y and z are roots of the equation
t?—(4—-x)t+x*>—4x+5=0
As y,z arereal
f(4—-x)?—4(x*>—-4x+5)=0
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40

41

42

43

44

2
=>3x2—8x+4SO=>§SxSZ
(b)
We have,
3%/2 4 2% > 25 = 3%/2 4 4*/2 > 25
Clearly, x € (4, o) satisfies the above inequation
(9
We have,
271% 4 12M/* = 2 x 81/*

= 33/% 4 22/% x 31/x% = 2 x 23/%
3/x 1/x

B +G@ -

= | — _ =

2 2
:y3+y—2:0,wherey=<5)
=@ -DO*+y-2)=0
sy=ty==22(3) =1=(3) =(3)

. L1,
But, there is no value of x for which ~is zero

1/x

Hence, the given equation has no solution

(9

Let x4, x5, x5 and x, be four positive roots of the

equation x* — 8x3 + bx? + cx + 16 = 0. Then,

X1 + X +x3 +x, =8and x; x; x3 x4, =16
X1+ X, +x3 4+ x4

4
= A.M.and G.M. of x4, x5, x3 and x4 are equal
DX =Xy =X3 =Xy

= 2and (x; x, x3 x,)/* =2

DX =Xy =Xz =X4 =2
ax*t=8x3+bx?+cx+16 = (x —2)*

=>b= 4C2><22=24andc=—4(,'3><23=—32
(@)
Wehave,3< x| < 6> -6<x<-3o0r3<x<
6

. x € (—6,—3) U (3,6)

(@)
We have,
a*+b*—a®b—ab®=a3(a—-b) —b3(a—Db)
= (a® - b*(a—-b)
= a*+b*—a3b —ab?
a3 —b3and
a — b are of the same sign
= a*+b*>a3b+ab3

>0

45

46

47

48

50

52

(@)

The given inequation is
47x405 _7.27% < 4,x €R
Let2™* =t

2 2t2 =Tt <4

=>2t2 -7t —-4<0

=>Q2t+1)(t—-4)<0
1<t<4
:__
2

50<t<4 (vt=27%>0)

=>0<27%<2?

As 2% is an increasing function -x < 2 or x > —2
s x = (=2,%)

()

Given condition are% >1 and% <0

l.a>0iffc < Oandalsob >0

2.a<0iffc>0andalsob <0

(b)

Proceeding as in the solution of Q. no. 10, we have

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

=>@—-a)(p—b)(p—-c) =8abc
=p]

[“a+b+c

(@)
We have,

(1+ e W1+xZ
V14 x% — x2
= (1+e"2)\/1+x2 (\/1 +x4+x2) =1+ cosx
Clearly, LHS = 2 and RHS < 2. So, the equation

exists when each side is equal to 2. This is for
x = 0 only. Hence, it has only one solution

=1+ cosx

()

Let f(x) = ¢y + c1x + c3x? + -+ + ¢, x™. Then,
f) - fla)=1

= c¢(b—a)+c(b?—a?) + -+ c,(b" — a")

=1
= (b—a){c; +c(b+a)+ -
+ (™1 + b 2a + -+ a™ 1)}

=1
= (b — a)l = 1, where [ is an integer
=>b—a=+1
(d)

Using, AM > GM
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53

54

56

57

a+b+c
C T > Yabc
sa+b+c>3 (1)
[« abc = 1 given]

Also, GM > HM
3
3\/ abc > 1 1

a b c

= (1)1/3 > &
bc+ ac+ ab

= ab+bc+ac >3 . (ii)
~ From Egs. (i) and (ii), we get
a+b+c+ab+bc+ac>6

(d)
We have,

_ 2% 427
sin(2*) cos(2%) = —

= sin(2°+1) = 2% 4 27%

Clearly, RHS > 2 and LHS lies between —1 and 1.

So, the given equation has no solution

(d)

x?2—x%4+x*—x+1>0
When0 < x < 1;x*>x%and 1 > x
x4+ (x*—xN+(1-x)>0

= Positive for all x

Again, when x > 1:

X2 —x%+x*—x+1>0

= Largest interval (0, =), also the above inequality

istrue forx < 0

(d)
* AM = GM

3 in3
cos® x sin® x 1/2
— 4 3 +03
sin x cosx - COS™ X ) sin- x

=

2 sinx cosx

3

cos3x sind

X

- > 2sinxcosx =1
sin x cos X

Hence, option (d) is correct

(a)
We have,

V3x2+6x+7=30x+1D2+4>2(
=2 whenx = —1)

V5x2 +10x + 14 = /5(x + 1)2 + 9 = 3(
=3 whenx = —1)

and,

58

59

60

61

4—2x —x?>=5—(x+1)? <5(= 5whenx
=-1)

Thus, LHS = 5and RHS < 5

So, the given equation is valid when each sides is

equal to 5.

This happens only when x = —1

Hence, the given equation has only one solution

(d)
[Ix] — 1] < |1 — x|

Caselx >0

~ Inequality (i) becomes [x — 1| <x —1or |1 —
x| < 1 — x which is not satisfied by any x, because

la| = Va€R
Casell-1<x<0

~ Inequality (i) becomes |-1 — x| <1 —
xorlx+1]<1—x

Orx+1<1l-—x0rx<0
Thus, inequality (i) is satisfied for —1 < x <0
Caselll x < -1

Inequality (i) becomes |-1— x| <1—x =
[1+x]<1-—x

= —(1+x)<1-—x=-2<0,whichis true

So, solution set is (—0, 0)

()

Minimum value of f(x)

Is attained at x = 3

~ Minimum value of f(x) = 7
(@)

x+ 11

p— >0

= (x—3)(x+11)>0

= x<-11,x >3

= x € (—o,—1) U (3,m)

(b)
2x—1=|x+7|={

x4+ 7,ifx=>-7
—(x+7),ifx< -7

“Ifx>2-72x—1=x+7>x=8
fx<-72x—1=—-(x+7)

= 3x =—6
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62

63

64

65

= x = —2, which is not possible

(9

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) >0and f(0) <1

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

(c)
logsin(g)(x2 —3x+2)=2

> x2—3x+2<> (Iflogab=c=b=c?

5 5
=X —3X+ZSO

= 4x2 —12x+5<0

= (2x—-5)2x—1)<0

=

N | =

<x<2 ()
Also,x? —3x+2>0
>k -1Dx-2)>0
(i)

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

cefo)ole]

(9
Since, (a —b)?>+ (b —c)>+ (c—a)*=0
= 2(a?+b?+c?) = 2(ab + bc + ca)
a? + b? + c?
5 —>
(ab + bc + ca)
a? + b? + c? N
: ——————————————————
ab + bc + ca
Hence, option (¢) is correct

(b)

Given, (x — 1)(x?2 =5x+7) < (x — 1)
> (x—1Dx*-5x+6)<0

= (x—1Dx-2)x—3)<0

= x € (—o,1)U(23)

>x<lorx>2

>3

66

67

68

(d)
Given inequalities are
x?—=3x—10<0and 10x —x?> —16 > 0
> (x+2)(x—5)<0and (x—2)(x—8)<0
= x€(-2,5) and x € (2,8)
= x€(2,5)
(@)
-1

logy/3(x? +x +1) < —1 =logy3 (§)

1_1
:x2+x+1>(§)

(+where 0 < a < 1,thenlog, x <log,y = x >
)

5x2+x-2>0=>(x+2)(x-1)>0
= x € (—o0,—2) U (1, )

(a)

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

a=—a=>a=0

Puttingx = @ =0andy = finx? + y? = 1, we
getf =+1

Puttingx =a =0andy = fin 2* + |x| = y +
x% + a, we get

B+ra=1=2>a=1-p

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

In this case, given equations become

2+ x| =y +x?andx? +y? =1
Now,x2+y%2=1=|x| <land|y| <2

22F 4 xl =y +x?and1+x% >y +x2
=2 + x| < 1+ %2
=2+ x| < 1+ |«|
>x=0

[ x% < |x|when |x| < 1]

Puttingx = 0in 2¥ + |x| = y + x%, we gety = 1
Thus, for a = 0, the system has unique solution
0,1

CASE Il Whena = 2

In this case, the system of equation is

2K 4 x| =y +x?+2andx? +y%2 =1

Clearly, (0,—1), (1,0) and (—1, 0) satisfy these
equations.

So, the system does not have unique solution
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70

71

(o)

We have,

logy3(x* +x+1)+1>0

= logys(x? +x+1) > -1

1 _1

>x2+x+1< (§)

>x2+x+1<3

5x?4+x-2<0=>x+2)(x-1)<0=>x
€ (=2,1)

(d)

We have,

x(loglox)z—S(loglox)+1 > 103

= (logy0 x)? — 3(log1o x) + 1 > log, 103

= (10g10 x)z - 3(10g10 x) +1>

logqo x

1 3 -3(1 24+ -3

N (logqo x) (logqo x) (logqo x) >0
logio x
1 2+ 131 -3
N {(log10 %) }(logqo x ) >0
logqg x

1 -3

(log1o x — 3) 50

(log1ox —0)

= loggx < 0or,loggx >3
=x <1lorx>103
= x € (0,1) U (103, ) [+ log;, x is defined for x
> 0]
(@)
3-|x|

Given,—— >0
4—|x|

= 3—|x|<0and4—1|x| <0
Or3—|x|=0and4—|x| >0
= |x| =3and|x| >4
Or|x| <3and|x| < 4
= |x|>4or|x] <3
= (—0,—4) U[-3,3] U (4, o)

72

73

74

(@)
Now, 3(a? + b2+ c?) — (a + b + ¢)?

=2(a? + b?+ c? — bc — ca — ab)
=b-0c)+(c—a)’>+@—-hb)*>=0
= 3(a?+b?+c®)=>(a+b+c)>*>9
= a? + b%? + c? > 3 = (a)holds
Now, a® + b® > 12a%b? — 64

If a® + b® + 64 > 12a?b?

ie, a®+b®+2%>3-2%2-qa%p?

a®+b° +2°
————— > (2%a°b®)V/3 (v AM > GM)

ie,if
= (b)does not hold
Again, since AM > HM

a+b+c

= (¢ ) does not hold

(c)

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

a,+a;+as
3

11 1 1
> (aq ay ag)'/? andg(—+—+—

a 4ap; as
1
=
a;a,as

1 1 1
=>(a1+a2+a3)(a—+—+—)29
1

a, as
(a)
We have,

1/3

1
x——==Bandx*+— =4
X X

12
o (x——) =B2
x

> A _BZ:A_BZ = =B

2 f 2 2 A
-> X — —> ->
=>B+B_ZB B=>B+B_2x/§=>B_2\/§
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75

76

77

78

79

80

Hence, the minimum value of% is 2v/2
(9
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
(<)
Given, 7#1C,.2-#1C .4< 50
(n—1)! 3 (n+ 1) <50

3(n—2)! 2!(n—1)!

(n+1)! 1 3
3! [(n -2 (n—=1!
= (n+1)! (ﬂ) <300

\Nn-1!/)"

= (n+ n(n—4) <300
For n = 8, it satisfy to the above inequality

]SSO

But n = 1 it does not satisfy the above inequality

(d)
We have,

f(6) =sec?0 + cos? 8 = (secd —cosB)?> +2>2

= f(0) € [2, )
(d)

Let aq, a,, ..., a, be n positive integers such that
a0y ...a, =n"
Since, AM > GM

. aq + a2+...+an

n = (a1a2 ...an)l/n

a, +a+...+a,
= >n
n

= a, + ay+...+a, = n?

(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)

(d)

We have,
[x]?=[x+6
]

81

82

83

84

85

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

= [x] =3,[x] =-2

>x €[34)orx€e[-2,-1)=>x
€E[-2,-1)U[34)

(b)
Using AM = GM
a b c
brctcratash - 3 abc ()
3 — AJ(a+b)(b+c)(ct+a)
Again, using AM>GM
a+b b+c c+a
> > Vab, > > b, > > Vea

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

3 abc < 1
(@a+b)(b+c)(c+a) ™ 2

~ From Eq. (i)

a b c >E
b+c+c+a+a+b_2
(@)

Two curves y = el*l and y = |x| does not
intersect. So, the equation e*! — |x| = 0 has no
solution

(b)
. _(p—ap=2q
Ip -l {q—p.p<q
. p,p<q
~ min(p,q) = {q,q <p

1
=>RHS=§(p+q—|p—q|),ifp>q

1
=>5(p+q—p+q)=q

and LHS min(p,q) = q

_ 1
~ min(p, q) =E(p+q— lp —ql)

(a)

The given equation is

1+ |e* —1| =e*(e* - 2)

= le¥ — 1|+ 2= (e¥—1)?
>le*—-1?—-(e*-1)—-2=0

= (le* -1 -2)(le* —1]+1) =0
SleX—1-2=0 [+]|e*—=1/+1%0]
2>e*-1=42=2e*=3,—-1
>e*=3=>x=1log,3 [+ve*>O0forallx]
(9

We have,

logsinz?n(x2 —-3x+2)=2
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86

87

88

89

90

\/§2
:(x2—3x+2)S<7) andx?—3x+2>0

> 4x?> - 12x+5<0andx®*—-3x+2>0
> 2x—-1)R2x—-5)<0and(x—1)(x—-2)>0
1

5
:ESxSE andx < lorx>2
=>x€[1/2,1) U (2,5/2]
(<)
We have, x? + 6x — 27 > 0
2x+9)(x-3)>0=>x<—-90rx >3
= x € (—00,—9) U (3,0) ...(I)
Andx?—-3x—-4<0
>x-4dHx+1)<0
=>-1<x<4 (D)
From relations (i) and (ii), we get

3I<x<4

(d)
We have,

1
S+l -yl =x

S (G +y) + =yl = 2 (G ) + (=)
Slx—yl=x—-y=>x2>y
(<)
Given,ﬂ—lzo
3x+1

>
3x+1"
= x—2=>20and3x+1>0

Or x—2<0and 3x+1<0

1
= x =2 and x<—§

Or x <2 and x>—%

=> XE (—w,—%)u [2, )

(9
Given inequality holds only, if

3

—: (i=23,..
> (i 3

- 2 n
sin ai=1orai=i5, ,n)

= Number of solutions=3 X3 X3 X ..X (n—
1)times

— 31’1—1

(b)
We have,e* = x(x +1),x <0

91

92

93

94

Consider the curves y = e* and y = x(x + 1) for
x < 0. Graphs of these two curve intersect at
exactly one point. So, the equation e* = x(x + 1)
has exactly one real root

(b)

Draw graphsofy =1 —x 4+ [x]and y =%_$
These two curves intersect it infinitely many
points

(d)

We have, 2% + 21X > 2+/2
Following cases arise:
CASEIWhenx =0

In this case, we have

1
2"+2x22\/§:2x221/2=>x2§zx

1
l3)
CASE Il Whenx <0
In this case, we have

2 +27* > 2V2

= (2%)2-2V2x 2% +1>0

> (2 -v2) —120

= (2*—v2-1)(2*-v2+1) 20

=2 <V2—-1or,2*>V2+1

=>x < logz(\/f— 1) or,x = logz(\/f+ 1)

= x < logy(V2 — 1) = x € (—o0,log, (V2 — 1))
Hence, x € (—oo, logz(\/i - 1)) U [1/2, )

()

_4x+ 4x>1=>1 1_22x>1

n*— =>= —=sin“— > =

sin®Z + cos" 2> 2 5 sin® = >

N '22x<1:>2xe(R @ +1)n)

sin® — — —(2n =
3 3 2

€R (3"”+3”) el

= (22, 2.

x > 2 )

(@)

We have,

(logs x)? + (logs x) < 2
= (logs x)? + (logs x) —2< 0
= (logs x + 2)(logsx —1) <0

1
=>—2<log5x<1=>5‘1<x<5:>x6(£,5)
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97

98

100

(d)
 sinx 4+ 2vV2 cosx > (\/5)2

= sinx + 2vV2cosx > 3
1
= sin (a+cos'1 §> >1

: 11 :
= sin (x + cos™1 5) =1 (~ sinx cannotbe

greater than 1)

L X =nm+ (—1)"2— Cos_11
R 2 3

For solution in the interval [—27, 2rt],n =
0,1,-1,-2

(9

x(10g10%)?=3log10x+1 > 1000 = 103

= [(logyo x)? — 3logyo x
+ 1]log;9x > 3log( 10 =3

= (log1o %)% — 3(log1o x )* + logox > 3

= (logqo x)(logiox —3) + 1(log1ox —3) >0
= (logipx —3)(logox+1)>0

= logipx —3>0=>logigx >3

= x > 103 = 1000

= x € (1000, )

(d)

x1%2 —x% + x* — x + 1 > 0, three cases arise
Case [ Whenx <0
x12>0,—-x°>0,x*>0,—x>0

= x2-x"4x*+x+1>0,Vvx<0
CaselIWhen0<x <1

X <xtx<1l=—-x+x*>0and1—-x>0
X2 —x%+xt—x+1>0,V0<x <1 .(i)
Case Ill Whenx > 1

x1%2 > x% x* > x

= x2—x94+x*—x+1>0,vx>1 .(ii)
=~ From Egs. (i), (ii) and (iii) the above equation
hold for x € R

(a)

We have,

Vi+1l-Vx—1=+V4x -1
S>x+1+x—1—-2yx2—-1=4x—-1

= —2Jx?2—-1=2x—-1

(D)

101

102

103

104

54(x?-1)=4x>—-4x+1=>4x-5=0=>x
5

4
This value of x does not satisfy the given equation.

So, the equation has no solution

(d)

The LHS of the given inequality is meaningful for
x>0andx # 1

Now,

log; x —log, 27 < 2

= logz x —3log, 3 < 2

<2

1 —
= logz x Togs x

s (logz x)? — 3 — 2(logs x) <0
logs x
(logzx —3)(logz x + 1)
(logz x — 0)
= logz;x < —1lor,0<logzx <3

1
:>x<3‘1or,3°<x<33=>x<§or,1<x

<27
Also,x >0andx # 1
~x€(0,1/3)u(1,27)

()
Given inequationis x? —2x +5 < 0
~ Roots are
—2+v4-20 2+44i
*= 2 -T2

~ Roots are imaginary, therefore no real solutions
exist

(b)

We have,

in2 2
2511'1 x+2cos X

2

> |/25in2x % 2€os?X [Using A. M.
=>G.M.]
N zsinzx + 2coszx > 2\/5 N Zsinzx + zcoszx > 2

(@)

Given that,a®? + b2+ c2 =1 ..»I)

Now, (a+ b +c)? =a?+b?+c?+ 2(ab + bc +
ca)=0

= 2(ab + bc + ca) = —1 [from Eq.(i)]
> ab+bc+ca >~ .(iii)
Also, a? + b%> 4+ c? —ab — bc —ca

1
=§{(a—b)2+(b—c)2+(c—a)2}20
= ab + bc+ca < a® + b? + ¢?
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106

107

=>ab+bc+ca<1 [fromEq.(i)]..(iii)

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

(b)
We have,

Vix +9—V1lx+1=V7x + 4

S>Vax +9—V7x+4 =vV11x + 1

= 4x+9+7x +4—2/(4x + 9)(7x + 4)
=11x+1

= =2 (dx +9)(7x +4) = 12

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

X X = X =

Clearly, only x = 0 satisfies the given equation
()
Since, —3 <x+§< 3

(x? + 2)x
> -3<——"" <3
x
= —3x2 < (x?+2)x < 3x%? (x #0)
>x(x?2+3x+2)>0
Andx(x2—=3x+2)<0 (x#0)

S>x(x+1Dx+2)>0
Andx(x —1)(x—2) <0
=>x€(-2,-1) U (0,00) ..(0)
And x € (—0,0) U (1,2) ..(i0)
From relations (i) and (ii), we get

x€(-2,-1)u(,2)

(b)

We have a, b, c are sides of a triangle
~b+c—a>0c+a—-b>0,a+b—-c>0
Letx=b+c—ay=c+a—-b,z=a+b—-c

=>y+z=2a3+x=2bx+y=2

a b c
b+c—a c+a-b a+b—c

Now,

+z z+x x+
=YT2 + 2
2x 2y 2z

108

109

110

1 3z
( +y+ +- +y+ )
2 y Zz X z X Yy

(b)

Let d,, d, be the lengths of diagonals and 6 be the

angle between them. Then,

1
Area = §d1d2 sinf = a?

1
= Edldz sinf = dle =

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

(@
We have, |2x — 3| < |x + 5]

=>[2x—3|—|x+5|/ <0
( 3—2x+x+5<0,x<-5
3
— — oy — - < —
=><3 2x —x —5<0, 5<x_2
3
2x—3—x—5<0,x>§
( x>8x<-5
2 g <3
=><x>—3,— <x_2
3
L x<8,x>§
e( 3u(3 8)
= _
*E\T32 P\
e( 28)
=> —_——
x 3
(c)
We have,
la,| < 2ie.—2<a, <2
~max(l + ax + azx? + -+ apx™)

=1+ 2|x| + 2|x]? + - + 2|x|"

1— x|
=1+2|x|{1_|x|}
1(1-1/3"
=1+2 '5{1—1/3}>0
and,

min(1 + a;x + azx? + - + apx")
=1-2x| = 2|x]?...— 2|x|"
= —2[1+ |x| + |x|> + -+ [x|*] + 3

2a?
sin 8

d, +d fz
12 2> Jdid, > dy+dy>2 >2\/—a

Page|22



112

113

114

115

116

117

1—[x|"
SETL
1-1/3n
=-z{—1_1/3}+3>o
Thus, the curve y = 1+ a;x + azx? + - + ap,x™

does not meet x-axis for |x| < 1/3 and |a,| < 2
Hence, the equation has no real roots

(c)
Since, 7| <1 = —-1<r<1
Also, a=51-71r)

vatr=-1, a=0
= 0<a<10 [andatr=1, a=0
(a)

Consider the curvesy = e¥ 8andy = 17 — 2x.
These two curves intersect at (8, 1) only. Hence,
the equation e*~8 + 2x — 17 = 0 has exactly one
root which is equal to 8

(b)

Let x2 + 18x + 30 = y. Then,

x% + 18x + 30 = 2+/x% + 18x + 45

=>y=2/y+15

5y2—-4y—-60=0=>(y—-10)(y+6)=0=>y
=10

~x24+18x+30=y=>x2+18x+20=0

~ Product of roots = 20

(@)

Since, 2<|x—3| < 4

= 2<x—-3<4

Or2<-(x—-3)<4

= 5<x<7o0or—-1<—x<1

= 5<x<7o0r-1<x<1

~ x€(—-1,1]U|[57)

(b)
Given that, x = [a+2b] and y = 2
a+b b
a
_a+2b pt2 L1
B b a a
a+ 1+ S+ 1
1+ ! 2 andy?
= = _— b = —
x y+1 [y ban y

> 2 (given)]
Which shows x? < 2
(o)
Using A. M. > G. M., we have

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

[-.-y—il<asy>1]

= 55inx—1 + 5—sinx—1 > %

118

119

120

121

122

123

124

(d)
As we know, if ax + bx + ¢ > 0,thena > 0 and
D <0
2)?2-4n-100<0 = n>11
(@)
Since, AM > GM

bcx + cay + abz
=

3 > (a®b?c? - xyz)'/3

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

(b)
. 1
Since, % > /1 a; =+a;

1
Q%) [Ta= o
(lz—an)z,/l-an=\/a_n

1
= 2_"(1 +a)(1+ay)..(1+a,) = Ja,a;...a,
=1

>0+a)A+ay)..(1+a,) =2"

(@)

Using A. M. > G. M., we have
a+b=2Vab,b+c>2Vbcandc +a > 2+ca
= (a+b)(b+c)(c+a) =8abc
>2-a)(2-b)2-10)

va+b+c=2
= 8abe [ b +-ic_ =; — aetc
(@)
We have, x? + y? + z2 = 27
Now,
(x2)3/2 + 0,2)3/2 + (22)3/2 . (xz +y2 +Zz>3/2
3 - z
=>x3+y3+23>81
()

Given,2x —7<11,3x +4 < -5
> x<9,x<-3

> x<-3

= x lies in the interval (—oo, —3)
()

Let

x12 —x%—x3+1

x4

f(x)=x8—x5—l+i=
x  x*

(=D -1
x4
Clearly, f(x) = 0 for all x < 0 and it is not defined
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126

127

128

forx =0

For 0 < x < 1, we have
x?—1<0andx®—-1<0= f(x)>0

Forx > 1,wehavex’—1>0andx®*-1>0=>

f(x)=0
Hence, f(x) = Oforallx # 0

(9
We have,
5(1/4)(logs X)? > 5 ,(1/5)(logs x)
1 1
1 (logs x)?logs 5 > logs 5 + < (logs x) logs x
= (logs x)? = 20
2
= (logs x)? — (2V5) =0
= logs x < —2v/5 or,logs x = 2V5

= x <525 or,x > 52V5
=X

€ (0,5‘”5]
v [52*/5, 00) [logs x is defined for x > 0]

(a)
We know that,

AM = GM

a+b
2

> Vab

=

= 4>+ab (- a+b=8given)
=>ab <16

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

(a)

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

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

cos3x sind®x cos3x sin3x
- > - for all x
sinx = cosx sinx = cosx
€ (0,m/2)
cos3x sindx
. > sin2x forall x € (0,/2)
sinx  cosx
cos3x sindx
= — + > 1forallx € (0,1t/2)
sinx  cosx

129

130

131

132

(d)

x% + 4ax + 20

s (4a)? —4x2<0
[ if f(x) > 0, then]

1
= 162’ <8 =2a? <=

2

= ! <a<

— — a —

V2 V2
(b)
Using A.M. > G. M., we have
+b

? ~— > Vab [+ a # b]
= a+b >2Vab
(a)
We have,

x2 . x+1 + 2|x—3|+2 — XZ . 2|x—3|+4 + 2x-1
Now, two cases arise

CASEIlWhenx = 3:

In this case, we have |[x — 3| = x — 3

So, the given equation reduces to

XZ . 2x+1 + 2x—1 — xZ . 2x+1 + 2x—1
Which is an identity in x and hence it is true for all
x =3

CASEIl When x < 3:

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

xz . 2x+1 + 2—x+5 — x2 . 2—x+7 + 2x—1

= x22x+1 _ 2x—1 — x2 . 2—x+7 _ 2—x+5

= 2% 1(4x2 —1) = 27*¥*5(4x?% - 1)

= 22%(4x? — 1) = 2°(4x? — 1)

= (2% -2904x?2-1)=0
=>2x=6o0r,4x*—-1=0

>x=3o0r,x=+—-
2

1
But, x < 3. Therfore, x = iz

Hence, the given equation has no negative integral
root
(b)
We have,
zsinzx . 3coszy . 4sinzz . 5coszw > 120
N Zsinzx . 3c052y . 4sinzz . 5c052w >2x3x4x%x5
= sin? x log 2 + cos? y logs + sin? zlog 4

+ cos? wlog5

>log?2 +log3 +log4 +log5
= cos? xlog 2 + sin? ylog 3

+ cos? zlog4 + sin?wlog5 < 0
= cos?x = 0,sin’y

=0,cos?z =0andsin?w =0

s
=>x=mni§,m€Z;y:nn,neZ
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133

134

135

136

137

T
zzrnii,rEZ;wztn,tEZ

But, x,y,z, w € [0,10]
m 3m 5w
X = 5,7,7,31 =0,m2n,3n,z =
and w = 0,m, 2m, 3
Hence, the number of ordered 4-tuples is
3X4X3X4=144

3w 57w
272

ST

(d)

We have,

logp a +1log, b +log, ¢ +log. d
1

— (togpa+ ) + J22+2

(Ogba+logba + Ogdc+logdc +

=4

(9

We have,

10g1/3(2x+2 - 4X) 2 _2
132
= 2¥t2 —4¥ < (§> and 2¥t2 —4* > 0
= 4(2%) — (2¥)2 < 9and 2¥(22 - 2¥) >0
= (2%)2 —4(2¥)+ 9> 0and 2* < 22
>x<2[+(2%)2%2-42%)+9>0forallx € R]
= x € (—o0,2)
()

Given, 2x -
(2x+1)(x+2)  (x+1)

—3x —2
=
x+Dx+2)2x+1)
Equating each factor equal to 0, we have

>0

1 2 1
X=—4,—1—-—7Z,—=
37 2
Itisclear—§<x < —% or —2<x<-1
(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 = log,x

MY

O
X' X

yr Yy =-lx|

()

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

= bcx + cay + abz = 3(a?b?c? x xyz)/3
= bcx + cay + abz = 3abc [ xyz = abc]

> (bex X cay X abz)'/3

138

139

140

141

(a)

We have,

V3x2 4+ 6x + 7 +/5x2 + 10x + 14
<4-—2x—x?

=/3(x+1)2+4+/5x+1)2+9
<(x+1)?+5

Clearly, LHS = 5and LHS <5

So, the inequation holds when each side is equal

to5

This is true when x = —1

Hence, the given inequation has exactly one

solution

(b)

Let aq, a,, as, ..., a, be the lengths of n parts of the

stick. Then,

a,+a,+az+-+a, =20andaia,a3 ...a, > 1

Now, A.M. > G. M.

:>a1+a2+---+an

> (a1az ..an)/"

an
20
37>137’l<20

~ Maximum possible value of n is 19

(b)
+ AM > GM

(a+b—-c)+b+c—a)
2

>J(@a+b-c)(b+c—a)

>b>,(a+b—c)b+c—a) ..(0)

Similarly,
(b+c—a)+(c+a-b)
2

>J(b+c—a)(c+a—b)

:>c>\/(b+c—a)(c+a—b) ..(ii)

and (c+a-b)+(a+b—-c)

. >J(c+a—b)a+b—rc)

=>a> \/(c+ a—b)(a+b—c) ..(ii)

On multiplying relations (i), (ii) and (iii), we get
abc>(@a+b—-c)(b+c—a)(c+a—Db)
=2>(a+b—-c)b+c—a)(c+a—b)—abc<0

(c)
We have,

logy6 %3 + (log, \/E)Z <1

3 1 ,
= Zlogzx +Z(10g2 x)* <1
= (log; x)? +3log, x —4 <0
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142

143

144

145

146

= (log, x +4)(log,x —1) <0
> —4<log,x<1=22"%<x<2>x
€ (1/16,2)
Also, LHS of the given inequality is defined fro
x>0
Hence, x € (1/16,2)
(b)

Since, sin x < cos? x, becuase cos x must be a
positive proper fraction

sinx + sinx —1 <0
. 1\ s
Or(smx+—) —-=-=<0
2 4
From the definition of logarithm

sinx > 0,cosx > 0,cosx #1

ainga VB
< SIn X =

V5-1

=2 0<sinx <

(d)

If f(x) = x? + 2bx + 2¢? and g(x) = —x? —
2cx + b2

Then, f(x) is minimum and g(x) is maximum at

—-D . —-b —-D
f@ =120 (vx=-—and f =77 )
_ 2 _q.2
< minf(0) =~ = (e p)
And max{g(x)} = _ (et rabh) (b? +c?)

4(-1)
Since, min f(x) > max g(x) = 2¢? — b? > b? +
c2
= c?>2b?
(@)
We have, [x] + (x) =5
Ifx <2 then[x]+(x)<2+2<5
Ifx>3,then[x]+(x)=>3+3>5
If2<x<3,then[x]+(x)=2+3=5
Hence, the solution set is (2, 3)
(@)
We have,
|lx —x%2 — 1| = |2x — 3 — x?|
= [x2—x+1| = |x? —2x + 3|
>x2—-x+1

= |c| >V2|b|

vx2—x+1>0

=x%—2x+3

x x and x> — 2x + 3> O forall x
>x=2
(@)

147

148

149

150

Given, 222 _ 1 <0

xX+2
CaseIWhenx<1,|x—1|=1—-x
1—x —2x—1
—-1<0 > ——<0
x+ 2 x+2
2x+1>0 iox<—20rx>—l
xX+2 2
But x <1
1
oxe -2 u(-11)
CaselIWhenx>1,|[x — 1] =x—1
1l o 5 <o
— :_—
x+2 x+2
3
= >0
x+2
= x> -2
Butx > 1

x> 1,ie,x € [1,00) ..(iii)
~ From Egs. (i) and (ii), we get

xe(—m;a)u(—éaﬂ

(d)

Given that, ;2—-:21 > %

= x2-2x—-3<0

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

= —-1<x<3

The integer value of x are 0, 1, 2

~ The number of integral solutions are 3
(b)

-.-tan(x+g)21:

T[< <7T
= —— -
12=%%%

TL’< < +7r
S>Snmrm——<x<nn+-—
12 6

()
We have,
1+ (log, x)?
1+ log,x
1+ (logg x)?
“1+loggx
(logg x)(logs x — 1)
(1+log, x)
= —-1<log,x <0or,log,x>1
sal>x>aor,x<a [“0<a<1]
=>x€(1,1/a) U (0,a) [+ a>0]
(b)
We have,
_yt+2
X = m

>1

-1>0

>0
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152

153

=>y=x—1

(2_x)2>2 2>2
=

T [~y ]
>2-x)2>2x-1?=>x%2<2
(@)

3n
Letx =1y —T.Then,

. cosy +siny
sinx = — (—) and cos x
V2
_ (cos y — sin y)
- V2
= sinx + cos x = —/2 cos y and sin x cos x =

12(2cos2y—1)

Now,
| sinx + cos x + tan x + secx + cosec x + cotx |
= |(sinx + cos x) + (tanx + cotx)

+ (secx + cosec x)|
1 sinx + cos x|

= [(sinx + cos x) + — -
sinxcosx  sinxcosx

) 1 |
sinx cos x sin x cos x

= |(sinx + cos x) (1 +

= |-V2 (1+ : >+ : |
- cosy 2cos?y—1/) 2cos? y—1
2(V2cosy — 1)
= [=/2 -
Vacosy 2cos?y—1
vz 2 ‘
=|-V2cosy - ——
Y V2cosy +1
2
= [V2cos +—’
‘ Y V2cosy +1
2
=|/1+m‘,where)l=\/§cosy
2 2
=[({1+1 ——1|2|/1 1 |—1
A+ D+ @D+
>2 |1+ 1) x 2 1 = 2v/2 — 1 [Using AM
= 0+ D = [Using
> GM]
(b)

932 —6-3% +4 (30*D)" _2(3(r+D) 1 ¢4
9-32¢ 4 6-3% +4 (3(r+D)2 4 2(3(+1)) 4 4

_ t2-2t+4
t2+2t+4

(wheret = 3*t1) _.(i)

. 1 x%-2x+4
Since, - <
3 x%242x+4

<3

~ From Eq.(i), the given expression lies between
1/3and 3

(c)
Using A. M. > G. M., we have

154

156

157

158

160

4% 4 417X > 204X X 417X = 4% 4 417X > 4

(b)

We have,

37— 2l = 0= 3l =2l 5 6l =1 = &
=0

(d)

We have,

P < (x1 + X + -+ xn_l)(xz + Xa + Xe + .-
+ x,)

1 , 1
:>PSZ(xl+x2+"'+xn) :Z
(b)

We observe that y = e ™ and y = x intersect at
exactly one point. So, the equation e ™ = x has
exactly one real root:

y=e
Y
0, D
X' o X
oy
(b)
We have,

3*+317¥-4<0

= (3%)2-4(3)+3<0
=>3*-1)3B*-3)<0
21<3*<3=20<x<1=>x€(0,1)
()
Weknowthatx+%22forallx>0

~sin®0 + cosec® @ > 2for0< @ <m

Hence, the minimum value of sin® 8 + cosec® 6 is
2
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