SECTION 1 (Maximum Marks: 12)

e This section contains THREE (03) questions.

s Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these four
option(s) is(are) correct answer(s).

s For each question, choose the option(s) corresponding to (all) the correct answer(s).

* Answer to each question will be evaluated according to the following marking scheme:

Full Marks : +4 ONLY if (all) the correct option(s) is(are) chosen;

Partial Marks : 43 If all the four options are correct but ONLY three options are chosen;

Partial Marks : 42 If three or more options are correct but ONLY two options are chosen, both of
which are correct;

Partial Marks : <41 Iftwo or more options are correct but ONLY one option is chosen and itis a
correct option;

Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered);

Negative Marks: —2 In all other cases.

e For example, in a question, if (A), (B) and (D) are the ONLY three options correspanding to correct
answers, then
choosing ONLY (A), (B) and (D) will get +4 marks;
choosing ONLY (A) and (B) will get +2 marks;
choosing ONLY (A) and (D) will get 4+2 marks;
choosing ONLY (B) and (D) will get +2 marks;
choosing ONLY (A) will get +1 mark;
choosing ONLY (B) will get +1 mark;
choosing ONLY (D) will get +1 mark;
choosing no option (i.e. the question is unanswered) will get 0 marks; and
choosing any other combination of options will get —2 marks.

1 If f(x)=4x3 —x’ —2x+1and

Min{f(®) 0<t<x} 0<x<l1
g(x) = 3
3—x l<x<

ool
81378 4)" %) 2
(b) g(x)is discontinuous at x=1

(c) g(x)is continuous but not differentiable at x=1

(d) g(x) has no local maxima or minima in 0 < x <2

2. Let the unit vectors @ and b be perpendicular and the unit vector ¢ be inclined at
an angle € to both aand b.If c=aa + b+ ;/(Zz xb) then

1+ cos 268

@a=f () y'=1-2a" (@ =-c0s20 () f=——



. 2 A . 2 B . 2 C
sin"— sin”— sin” —
3. If 2 2 2 are in HP, then
(a) a,b, carein AP (b) a, b, c are in HP

(c) a(b+c), b(cta), c(atb) are in AP (d) a(b+c), b(cta), c(a+b) are in HP

SECTION 2 (Maximum Marks: 12)
* This section contains FOUR (04) questions.
» Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is the correct
answer.
* For each question, choose the option corresponding to the correct answer.
* Answer to each question will be evaluated according to the following marking scheme:

Full Marks : +3 If ONLY the correct option is chosen;
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered);
Negative Marks : —1 In all other cases.

4. The number of monotonically increasing functions from the set {1,2,3,4,5,6} to itself

with the property f(x) > x for all x, is equal to % ''C, then the value of k is

(a) 5 (b) 6 )7 (d) 8

5. Given that the mean, median, range and the only mode of 200 integers are also 200. If
A is the largest integer among those 200 integers, the maximum value of A is

(a) 397 (b) 398 (c) 399 (d) 400

6. Inside a semi-circle of radius 1 unit, two circles of radii r1 and r2 are drawn, each
touching the circumference and the diameter of the semi-circle also touches each
other externally. Then the value of max(r; + r2) is

a2 -1 (b) V3 -1 (@4&4) (@4@4)

7. The equations to the line of greatest slope through the point (7,2,-1) in the plane x-
2y+37z=0 ( assuming that the axes are so placed that the plane 2x+3y-4z=0 is
horizontal) is

x—=7 -2 z+1 x—=7 -2 z—4
Y=L _ (b) Y=L _

a
@ =5 = 2 3 4

x—=7 -2 z-4 x—=7 -2 z+1
P A (d) Y=

© =70 "7 110 7



SECTION 3 (Maximum Marks: 24)
e This section contains SIX (06) questions.
e The answer to each question is a NON-NEGATIVE INTEGER.

screen virtual numeric keypad in the place designated to enter the answer.
e Answer to each question will be evaluated according to the following marking scheme:

Full Marks : +4 If ONLY the correct integer is entered;
Zero Marks : 0 Inallother cases.

e For each question, enter the correct integer corresponding to the answer using the mouse and the on-

8. Consider the function f: R — R, defined as follows:

(x—1)ymin {x,x | if x >0
f(x)= . 1
Xmin x,; ifx <0
If f(x)is not differentiable at exactly k points, then k is ?

9. The maximum number of common normal of the parabolas y* = 4ax and x° = 4by
is ?

2 1 . a,(n)
10. Let 4= { o =[a;()]. If lim ) =a+\/5, (a,b € N)then the value of

n—o Ay, (N
a+bis ?

107
11.1If J (sin”' | sin x|+ cos™' (cosx))dx = k 7*, then the value of %k is ?
0

12. Let 7,7,,...,7, be the distinct complex roots of the polynomial P(x)=x"-9. Let

k= H (7; +1,), that is, product of all numbers of the form 7, +r; , where i and j are
1<i<j<9
2
integers for which 1<i< j<9. The value of —-is ?
9

13.If k = tan’ §+ tan” 277[+ tan’ 377[ , the sum of digits of k is ?



SECTION 4 (Maximum Marks: 12)

* This section contains TWO (02) paragraphs.

* Based on each paragraph, there are TWO (02) questions.

» Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is the correct
answer.

» For each question, choose the option corresponding to the correct answer.

*  Answer to each question will be evaluated according to the following marking scheme:

Full Marks : +3 If ONLY the correct option is chosen;
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered);
Negative Marks : —1 In all other cases.

Passage I

There are 8 seats in the front row of a theatre in which 4 persons are to be seated.
14. The probability of seating them so that no two persons sit side by side, is

1 3 1 3
(a) ﬁ (b) ﬁ (c) 7 (d) 7

15. The probability of seating them so that each person has exactly one neighbour, is

1 3 1 3
(a) ﬁ (b) ﬁ (©) 7 (d) 7

Passage I1

A conic pass through the point (2,4) and is such that the segment of any of its tangents
at any point contained between the coordinate axes is bisected at the point of
tangency.

16. The eccentricity of the conic is

(a) 2 (b) V2 © 3 @g

17. The foci of the conic are

(b) (£24/2,0) (b) (£24/2,2242)  (c) (24,+4) (d) (242, +44/2)



