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Section A (1 Mark)

1.

LetA={0,1,2,3,4,5,6,7}. Then, the
number of bijective functions f : A — A such
that f(1) + f(2) = 3 — f(3) is equal to

(a) 717 (b) 720
(c) 763 (d) 840
. LetA=R-{3}andB=R—{1}.[ff:A— B,
then, f(x) = (x=2);
(x—3)

(a) one-one and into  (b) one-one and onto
(c) many-one and into (d) many-one and onto

. Iff :R—> Rand g:R — R are two functions

such that f(x) = 2x — 3, g(x) = x*> + 5, then
function (fog) ™" (x) is equal to

(a)("f) (b) (x—g)

(©) (XT‘Z) ) (%7)

. Let S be the set of all solutions of the

equation cos™'(2x) — 2cos '(y1- x?) =,
Xe [— % 1:! Then, Y’ 2sin""(x* - 1)is equal to

2 xeS
(@m - 23in‘1(§)
-2
3"
()0

(d)= —sin‘{?}

. If the domain of the function
F(x) = sin‘1(2);:_13) is R — (o, B), then 120 is
equal to
(a) 36 (b) 32 (c) 40 (d) 24

6. Fora,B,y#0,ifsin"o+sin”B+sin'y=n
and (o +B+7) (o —y+B) = 30, then y equals

V3 -1 V3 1
AT 0)V3 (o) @ 5

7. The greatest and least values of
(sin”' x)? + (cos " x)? are respectively.

(

2 2 _

(a) 5% and % (b) 2 and TTE
2 2 2

) ~ and Z d) *-and o

8. The sum of possible values of x for

tan~"'(x + 1) + cot ™ (LJ =tan™ (ﬁ) is
X

- 31
-32 31
= b) ==
@, (b0) -5
30 33
= d)-——"
©-5 (@)~
0 —-a .
9. LetM = . where o is a non-zero real
o

49
number and N = Y M. If (| - M?) N = - 2],
k=1

then the positive integral value of o is

(a)2 (b)3
(c) 1 (d)4

—1

10. LetA = [1+,’ (1)} where i = \/—_1

Then, the number of elements in the set
{he{1,2,..,100} : A" =A}is

(a) 10 (b) 20

(c) 25 (d) 30

11, LetA=[’1( ;},xeRandA“ ~[a,]

Ifa,, =109, then a,, is equal to
(a)6 (b) 10
(c) 15 (d) 12
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12.

13.

14.

15.

16.

17.

0 0 1

where [ is an identity matrix of order 3x 3. If
B=[b;], thenb,; is equal to ...... :

(a)900  (b)800  (c)910  (d) 810

1 -1 0]
LetA={O 1 —1JandB:7A2°—20A7+21,

If the matrix A = [2 21] satisfies

A (A% +3/)=2], then the value of K is

(@) > 5
(c) -1

Leta=| T 2|ia =ol+BA o, BeR,
-1 4]

where [ is a 2 x 2 identity matrix, then 4(o. — B)
is equal to

(a) 8/3 (b) 4 (c)2 (d)5
Let A be a 3 x 3 matrix such that
A? —BA+71=0

Statement | A™" = ; (51 - A)

Statement Il The polynomial A®> — 2A% — 3A +/
can be reduced to 5(A — 4/). Then,

(a) Both the statements are true.

(b) Both the statements are false.

(c) Statement | is true but Statement Il is false.
(d) Statement | is false but Statement Il is true.
Let o and B be real numbers. Consider a

3 x 3 matrix A such that A*> = 3A + al. If

A* =21A+ BI, then

(@)o=1 (b)a=4

(c)p=8

0

IfA= | )
sino

then a possible value of a is

S'”“] and det (Az —;/) -0,
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18.

19.

20.

21.

22.

23.

[2 1 o]
LetA=[1 2 —1J. If | adj(adj(adj2 A)) |

0o -1 2
=(16)", then nis equal to
(a) 8 (b) 10
(c) 12 (d)9

Let A(a, 0), B(b,2b +1)and C(0, b), b # O,|b|# 1,
be points such that the area of AABC is

1 sq unit, then the sum of all possible values
ofais

2 2b
- b) 2=
@ 1 ®) o1
b2 _op?
d
(C)b+1 ()b+1

For what value of k,
x®+x2-16x+20

fx)= (x —2)? X7 Zis continuous
k, x=2

atx =27

(a)6 (b) 2

(c)5 (d) 7

Letf :(— oo, ) — {0} —» R be a differentiable
function such thatf’(1) = lim azf(1). Then,
a—> oo a

a(a+1)

tan1(1) +a’ -2log, ais equal to
a

—~
O
~

+

—
o
~

+
Ala &2

If the surface area of a cube is increasing at a
rate of 3.6 cm*/sec, retaining its shape, then
the rate of change of its volume (in cm®/sec),
when the length of a side of the cube is 10
cm, is

(a) 18 (b) 10

(c)9

The number of points, where the curve
y =x° —20x° + 50x + 2 crosses the X-axis, is

(@) 5 (b) 4 (c)3 (d)2



24.

25.

26.

27.

28.

The function

3 a2
f) = P osinx+ (2x

—1) cos x
- |1
(a) increases in [2, oo)
|1
(b) decreases in [2,00)
(c) increases in (— oo, 2]
: 1
(d) decreases in (_ oo, 2}

If 5f(x) + 4f(1) =x?>-2,Vx=#0and
X

y = 9x?f(x), then y is strictly increasing in

ofeg -

1 atanx
tan‘1( )+ C,
\/10

If |
2sin® x + 5cos? x
then the value of (@ - b)? i

(a)/5 (b) 2
(c) 10 (d) 10

If J‘* sin? x
0 sinx + cosx
value of (@b + ¢)is

(a) 2 (b) 3

1Iog(b + ¢), then the

(c) 4 (d) 10

= (tan x)* + C(tan x)® + k,

If
J.cos X ,/2 sin 2x

where k is a constant of integration, then
A+ B + C equals

16 27
(a) 5 (b) 10
7 21
(c) 10 (d) 5

29.

30.

31.

32.

33.

34.

COS X —sinx . _4(sinx + cos x
_[ dx =asin 5 + C,

{8 — sin 2x
where c is a constant of integration, then the
ordered pair (a, b) is equal to
(@) (3. 1) (b) (1. 3)
(c)(=1,3) (d) (1,-3)

1
Let B(m, n) = [x"~"(1 - x)"~"dx, m, n>0. If
0

J(1 9)2%dx = a x B(b,c), then 100(a + b + ¢)

equals

(a) 2120
(c) 1120

(b) 2012
(d) 1021

1
1
If | —————dx=a+bv2+c+3, where,
!mem

a, b and ¢ are rational numbers, then
2a+ 3b — 4c is equal to

(@) 8 (b) 10 (c)7 (d) 4
Consider the matrices : A = E 1_775] B = ri:ﬂ
[x]

and X = [ J Let the set of all m, for which the
y

system of equations AX = B has a negative
solution (i.e. x <0and y < 0), be the interval

(a, b). Then, 8]'|A| dm is equal to

(a) 150
(c) 100

(b) 450
(d) 130

For what value of k, the area of the region
bounded by the parabola y? = 2x and the

straight line x — y = 4 is 6k?
(a)k =1 (b)k =2
(c)k =3 (d)k =4

What is the area of the region bounded by the
curves x = at® and y = 2at between the

ordinates correspondingtot=1andt=27
(a)?a2 sq units (b) %az sq units

(c) %a sq units (d) %a sq units
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35.

36.

37.

38.

39.

40.

The area of the region bounded by y — x =2
and x? = y is equal to

(a) ? Sq units (b) % Sq units

(c) g Sq units (d) g Sq units

The temperature T(t) of a body attime t=0is
160°F and it decreases continuously as per

the differential equation (Z =—K(T - 80),

where K is a positive constant. If
T(15) =120°F, then T(45) is equal to
) 85°F
b) 95°F
) 80°F

(a
(
(c
(d) 90°F

Let o be a non-zero real number. Suppose
f:R — R is a differentiable function such that
f0)=2and lim f(x)="1 Iff’(x)=af(x)+ 3 for
all x € R, then f(— log, 2) is equal to

(@)5 (b)9

(c)7 (d)3

Let the solution curve of the differential

equation xzy —y =4y’ +16x%, y()=3be
X

y = y(x). Then, y(2) is equal to

(a) 15 (b) 11
(c) 13 (d) 17

Let f(x) = J:e'f(t) dt+ e* be a differentiable
function for all x € R. Then, f(x) equals
(a )2e<e“” -1

)e

(b
(c)2
@e” "

Let f be a differentiable function such that
x?f(x)—x = 4_[: tf(t)dt, f(1) = § Then, 18f(3) is

equal to

(@)210  (b)160  (c)180  (d) 130
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Section B (2 Marks)

41.

42.

43.

44,

For any vector a = aii + 52} +as IG, with
10|§; |<1,i=1,2,3, consider the following
statements

- - - -
(A)max{| a1|, | az|,|as|}<|a|

- — -
3max{|a1|,|az|,|a3|}

A) nor (B) is true
and (B) are true
is true
is true

(B)lals<

) Neither
b) Both (A
c) Only (B
d) Only (A

a

(
(
(
(

— ~ =

Leta = (A—2)a+ band B = (4A — 2) a+ 3b be
two given vectors where vectors aand b are non-
collinear. The value of A for which vectors o and
ﬁ are collinear, is
(a) 4 (b) -3

(c)3 (d) -4

Leta = 2f+f+l€ and b and ¢ be two non-zero
vectors such that|5+5+3 |= |5+B—3 | and

b-¢ = 0. Consider the following two
statements

(A)|a+Arc|z|al,VAeR

(B)g and ¢ are always parallel.
Then,

(a) Neither (A) nor (B) is correct.
(b) Both (A) and (B) are correct.
(c) only (B) is correct.

(d) only (A) is correct.

Leta :ou?+3j'—lg, b :3f—[3f+4l€ and

¢= f+2]'—2/2 where o, B € R, be three

vectors. If the projection ofaoncis 13? and

bxc = —6f+10f+7l€, then the value of a + B3
is equal to
(a)3 (b) 4

(c) 5 d)6



45. If two straight line whose direction cosines are

46.

47.

given by the relations/+m —n =0,
3/2 + m? + cnl = 0 are parallel, then the

positive value of ¢ is
(a)6

(c) 3

If the shortest distance between the lines
Loir=@+A)i +(1-30)j + @+ 40k, A eR
L,:r=201+p)i +31+u)j + (5+wk neRis

ﬂ, where gcd(m, n) =1, then the value of

Jn

m + n equals

(a) 387 (b) 377
(c) 384 (d) 390
Let P (o, B,v) be the image of the point
: X y-1 z-2

1,6, 4)in the line — = *—= .
Q( )in the line 1 > 3
Then, 200 + B+ v is equal to
(a) 11 (b) 12 (c) 14 (d) 10

48.

49.

50.

The probability that a relation R from {x,y} to
{x,y} is both symmetric and transitive, is equal
to

5 9
(a) 16 (b) 16
11 13
(c) % (d) %

Let A and B be two non-null events such that
A c B. Then, which of the following
statements is always correct?

Let N denote the sum of the numbers
obtained when two dice are rolled. If the
probability that 2" < N!is m / n, where m and

n are coprime, then 4m — 3nis equal to
(a) 10 (b) 12 (c)6 (d) 8
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Tie-Breaking Section

Instructions

1.
2
3.
4. Participation in this section is optional and students may choose to attempt it or not.
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IFF) = |

This section consists of 5 questions.

. The score achieved in this section will not be included in the total marks.

If overall marks of two or more students are same, winner will be decided based on the score in this section.

. Letf(x)=x>+xg’(+ g”(2) and

g(x) = x> + xf’(2) + f”’ (3), then which option is
correct?
@F(1)=4-F(Q)
(€)g"(2)+f"@3) =4

(b)g’(2)=8-9"(")
(d) None of these

8 6
% dx, (x > 0),£(0) =0 and

f(1) :%, then the value of k is

(@) 5 (b) 3
(c) 2 (d)4

. Let y = y(x), y > 0, be a solution curve of the

differential equation (1+ x?)dy = y(x — y) dx.
If y(0) = 1and y(2+/2) = B, then

(@) e’ =e?5+2) (b)e’ =e?(3+242)
C)e® =eB+242) (d)e¥ =e(5++2)

. If the shortest distance between the straight

lines3(x —1)=6(y —2)=2(z - 1) and
Ax—2)=2(y - N\) = (z-3), € Ris ——, then

V38

the integral value of A is equal to
(a)3 (b) 2 (c)5 (d) -1

. Let P(a,3,v) be the image of the point

x-0 y-3 z-1
1

R be the point (2,5,—1). If the area of the

APQR is A and A? = 14K, then K equal to

(a) 18 (b) 72 (c) 36 (d) 81

Q(3, — 3,1 in the line and







