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SECTION-I

Straight Objective Type

This section contains 9 multiple choice question numbered 1 to 9. Each question has 4 choices
(a), (b), (c) and (d), out of which ONLY ONE is correct.

Q1

Let a, b, ¢ be three real numbers such that a< b< c. Let f{x) be continuous in [a, c] and
differentiable is (a, ¢). If f°(x) is strictly increasing in (a, c), then
a.(c—b)f(a)+(b—a)f(c)>(c—a)f(b)
b.(c=b)f(@+(b—a)f(c)<(c—a)f(b)

cfla) < f(b) < f(c)

d. None of the above

Q2

The number of rational points on the ellipse :—Z + % =1is

a. none
b. two

c. four

d. Infinite

Q3

The number of non-negative continuous functions on [0, 1] satisfying [ 01 f(x)dx =

1, fol xf(x)dx = a and fol x? f(x)dx = a? (a #0)is

a. none

b. two

c. four

d. Infinite

Q4

The hypotenuse of a right angled triangle passes through the point (2, 4) and the sides are along x
and y-axis. The number of such triangles having area 18 units must be

a. l

b. 2

c.3

d. 4

Q5

Three numbers are drawn from the set {1, 2, 3, ..., n} with replacement. The probability that their
sum is 2n, is

(n-1)(n+4)
2n3
(n-1)(n+2)
E e
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Among the following points there is only point from which tangents can be drawn to the ellipse
3x% + 4y? = 12 are perpendicular. The point must be
a. (3,4)
b. (3,v2)
C. (—2,\/§)
d. (1,2)
Q7
The minimum value of sin 34 + sin 3B + sin 3C in a triangle must be
a. —1
b. 2
V3

2
d. None of the above

08

If the perimeter of a triangle is 2 then the expression E = ab + bc + ac — abc — 1
a. is essentially positive

b. is essentially negative

c. may or may not be positive

d. None of these

Q9

1 1
Let § = 2200 \/1 + 3+ Gopz- Then S must be equal to

a. 2000 (1 + L)

2001

b. 2000 (1 + ﬁ)

¢. V2000 (1 + L)

2001
d. None of these

Section-1I
Multiple Objective Type
010
The values of a for which x* — 2ax? + x + a? — a = 0 has all real roots are
a.—1
b. 1
c.2
d.3
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If'y is a function of x given by 2 log (y — 1) — logx — log(y — 2) = 0, then
a. domain is[4, o]
b. domain is [0, «]
c. range is (2, o)
d. range is (0, ©)
Q12
If ordered pair («, B) where «, B € 1 satisfy the equation 2x2 — 3xy — 2y? = 7, then value of
+ B can be
a.5
b. 4
c.—4
d.3
Q13
For the parabola y? = 4x, let P be the point of concurrency of three normals and S be the focus.
If «; be the sum of the angles made by three normals from the positive direction of x-axis and
&, be the angle made by PS with the positive direction of x-axis then can be equal to
a. l
b. 2
c. 12
d.3/2
Q14

Let (ﬁ, &) and (ﬂ, 2) be any two rational points on the circle x? + y? = 1 where
a1 4z by " by
P1, P2, 91,92, 1, Ay, by and b, are integers and H.C.F. of (p1, q1), (P2, q2), (a4, b1) and (ay, b,) is

1. Then the statements which are always correct are

a.q1 = 4>
b.p;=x10r0
c.by = b,
d.a,=21o0r0
Q15

If all the roots of the equation (x? — mx + n)(x? — nx + m) = 0 are positive integers then m +
n can be equal to

a. 8

b.9

c. 10

d. 11
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Let a, b, ¢ be the lengths of the sides of a triangle ABC such thatb + ¢ # 1,c — b # 1. If
logy + .a+log._, a =2log.,palog._,a, then
a. sin?A + sin?B = sin®*C
b.tan4A +tanB =1

c.A+B=C

d. cos?A + cos’B =1

17

If f(x) = f;":l—tt,x > 0 and n > m, then
, m-—1 -1

a. f'(x) = r m(z )

b. f(x) is decreasing forx > 1
c. f(x)is increasing in (0, 1)
d. f(x)is increasing for x > 1
Section-111
Assertion-Reason Type
018
Statement-1:

If n is odd then the productP = (1 —i;)(2 — i,)(3 — i3) ... (n — i,) where iy, iy, i3, ..., i,are
distinct integers taken from the set {1, 2, 3, ..., n} is certainly even. Because

Statement-2:
P can be zero for some choice of iy, iy, ..., ip.
a. Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1

b. Statement-1 is True, Statement-2 is True; Statement-2 is not a correct explanation for
Statement-1

c. Statement-1 is True, Statement-2 is False

d. Statement-1 is True, Statement-2 is True
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Statement-1:
.. . . 1 1 1 1 1.
For any large positive integer n, the integer nextto 1 —-+-—-+ -+ ————1is 2.
2 3 4 2n-1  2n

Statement-2:

1 1 1 1 1

+.——=—+ + +...+
2n n n+1 n+2 2n—1

N

Q20

Statement-1:

If n leaves remainder 2 when divided by 3 then 3™ — 1 leaves remainder 8 when divided by 13.
because

Statement-2:
35 — 1 = 242 leaves remainder 8 when divided by 13.

a. Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1
b. Statement-1 is True, Statement-2 is True; Statement-2 is not a correct explanation for
Statement-1  c. Statement-1 is True, Statement-2 is False

d. Statement-1 is True, Statement-2 is True

Q21

Statement-2:
tan~! ils approximately equal to%. because
Statement-1:

If5 + i = v26(cos @ + isinB), then(5 + i)* = 476 + 480 i = 676 (cos 46 + i sin 46)

a. Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1
b. Statement-1 is True, Statement-2 is True; Statement-2 is not a correct explanation for
Statement-1

c. Statement-1 is True, Statement-2 is False

d. Statement-1 is True, Statement-2 is True
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Linked Comprehension Type
M3;.24: Paragraph for Question Nos. 22 to 24

Letl, ,= f:/z cos™ x cos nx dx

Q22

If m and n are non-negative integers, then
a.lp, »>0forallmandn

b. L, » =0 forsomemandn

c. Iy n» <0 forsomemandn

d. None of these

Q23

Im, n

must be equal to

m-2, n
m(m-1)

" m2+4n2
b m(m-1)

" m2—n2
m(m-2)

: m2—-n2

d. None of these
Q24

I, pmust be equal to
E

4
T

2n

C. 2n+1

d. None of these

M;s.,7: Paragraph for Question Nos. 25 to 27
Let o, B, y be positive roots of the equation x> + ax? + bx + ¢ = 0. answer the following
questions
Q25
If c = —1/64 then minimum value of < +f + y must be
a. 1/3
b. Y
c. 2
d. %
Q26
If a=—1 then maximum value of & $2y3 must be
a.3/2
b. 1/2
c. 1/432
d. 1/64
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If c = —1/64 such that (< +)3 — 27 « By < 0 then (a + b) must be equal to

Section-V
Subject Type
This section contains 3 questions. Write the answer of the questions (28-31) from the
following combinations:

DNk~ W —=O
DN bk W —=O
DNk W —=O
DNk W —=O

6 6 6 6
77 1 7
8 8 8 8
9 9 9 9
I -
Q28

If a, b, c are positive integers which are in increasing G.P. If logg a + loge b + logg ¢ =
6 and b — a is a perfect cube then the numerical value of a + b + ¢ must be equal to

Q29

4 4 4
If x,y,z > 0 then minimum value of % is VA the A must be equal to
Q30
_[1 1 _
HA—R Jﬁ—[

must be

Q31

If the roots of the equation x2 + ax + b + 1 = 0 are distinct positive integers, then min. value

sin 60° cos 60°

T gy2007 — [1 4 : .
_ cos 60° sin 60°]' Then (BB" A) [0 1], the numerical quantity A

a? + b? must be equal to
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