MATHEMATICS

PART III
SECTION -1

Straight Objective Type

This section contains 9 multiple choice questions numbered 45 to 53. Each question
has 4 choices (A), (B), (C) and (D), out of which ONLY ONE is correct.

45.

46.

47.

48.

49.

Let a, B be the roots of the equation %% — px +r = 0 and % , 2/ be the roots of the

equation x® ~ gx + r = 0. Then the value of r is

(A) %(p -q)(2q - p) (B) %(q -p)2p-q)
© %(q - 2p)(2q - p) D) %(217 -q)2q - p)

Let f(x) be differentiable on the interval (0, «) such that f(1) =1, and
lim 2 f(%) —%*f(¢) _

1
t—x t—-x
for each x > 0. Then f(x) is
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One Indian and four American men and their wives are to be seated randomly
around a circular table. Then the conditional probability that the Indian man is
seated adjacent to his wife given that each American man is seated adjacent to his
wife is
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The tangent to the curve y = e* drawn at the point (c, e”) intersects the line joining
the points (c -1, ec_l) and (c +1, e”l)

(A) ontheleftof x =¢c (B) ontherightof x =¢
(C) at no point (D) at all points
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50.

51.

52.

53.

MATHEMATICS

A hyperbola, having the transverse axis of length 2sin 8, is confocal with the ellipse

3x2 + 4y% =12. Then its equation is

(A) x%cosec?0-y?sec?d=1 (B) x%sec?0-y*cosec? =1

(C) x%sin?6-y%cos?0=1 D) x2cos’@-y?sin?h=1

The number of distinct real values of A, for which the vectors i +}+i€,

i -] +F and i + ] - A2 k are coplanar, is

(A) zero (B) one

(C) two (D) three

A man walks a distance of 3 units from the origin towards the north-east (N 45° E)

direction. From there, he walks a distance

of 4 wunits towards the

north-west (IV 45° W) direction to reach a point P. Then the position of P in the

Argand plane is
(A) 3t 4 4 B) (3 -4i)e*
(©) (4 +3i)e"* (D) (3 +4i)e*

The number of solutions of the pair of equations

2sin% 0 - c0s20 =0
2¢0s2 0 —3sinf =0

in the interval [0,27] is

(A) zero (BY one (C) two

(D) four
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MATHEMATICS

SECTION - 11
Assertion - Reason Type
This section contains 4 questions numbered 54 to 57. Each question contains

STATEMENT-1 (Assertion) and STATEMENT-2 (Reason). Each question has
4 choices (A), (B), (C) and (D) out of which ONLY ONE is correct.

54.

55.

Let H,, H,, ---, H, be mutually exclusive and exhaustive events with PH;) >0,
1 =1, 2,...,n. Let E be any other event with 0 < P(E) < 1.
STATEMENT-1 : P(H, |E)> P(E [H;)) - P(H,) fori=1,2,...,n.

because

STATEMENT-2 : ZP(H ) =1.

i=1

(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 False, Statement-2 is True

Tangents are drawn from the point (17, 7) to the circle x2 + y% = 169.

STATEMENT-1: The tangents are mutually perpendicular.
because '

STATEMENT-2 : The locus of the points from which mutually perpendicular
tangents can be drawn to the given circle is x% + y* = 338.

(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 False, Statement-2 is True
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56.

57.

MATHEMATICS

- - - - -

Let the vectors PQ, @R, RS, ST, TU and UP represent the sides of a regular

hexagon.

£y

- - -
STATEMENT-1: PQ x (RS +ST)¢ 0.

because
- - - - — -
STATEMENT-2: PQ x RS = 0 and PQ xST # 0.

(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 False, Statement-2 is True

Let F(x) be an indefinite integral of sin® x .

STATEMENT-1 : The function F(x) satisfies F(x + z) = F(x) for all real x.

because

STATEMENT-2 : sin?(x + 7) = sin® x for all real x.

(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 False, Statement-2 is True
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