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MATHEMATICS

SECTION - A

Multiple Choice Questions: This section contains 20
multiple choice questions. Each question has 4 choices
(1), (2), (3) and (4), out of which ONLY ONE is correct.

Choose the correct answer :

1. LetA={xeR:|x+1|<2landB={xeR:[x-
1 | = 2}. Then which one of the following
statements is NOT true?

(A) A-B=(-1,1)
(C) AN B=(-3,-1]
Answer (B)
Sol. A=(-3, 1) and B = (-, =1] U [3, ©)
So,A-B=(-1,1)
B-A= (-0, -3]U[3,©)=R-(-3,3)
ANB=(-3,-1]
and AUB = (-0, 1) U[3,©) =R -1, 3)
2. Leta, b € R be such that the equation ax? — 2bx +

15 = 0 has a repeated root . If o and B are the
roots of the equation x? — 2bx + 21 = 0, then a2 + B?

(B) B—A=R-(-3, 1)
(D) A UB=R-[1,3)

is equal to
(A) 37 (B) 58
(C) 68 (D) 92
Answer (B)
Sol. ax2— 2bx + 15 = 0 has repeated root so b? = 15a
and a = ]
b

oisarootof x2—2bx+21=0

225

b2

Now a? + B2 = (o + B)2 — 20 = 4b%> — 42 =100 — 42
=58

3. Letz and z, be two complex numbers such that

So 9 = b%=25

S (2)
7y =iz, and argL=J =n. Then
22

i 3
A =| = B) ar =——
(A) arg z, (4} (B) arg z, 7
T

C) arg z, =
©) 914

3
D) argz; =——
(D) arg z; 2

Answer (C)

Sol. v A-o_i= 2y =—iz,
Z
T .
= arg(z,) = —§+arg(22) ...(>0)

Also arg(z;)—arg(zp)=n
..(ii)

= arg(z,) +arg(z,) =n

From (i) and (ii), we get
T 3
arg(z;) =— and arg(z,) = —
9(z1) 2 9(z2) 4

4. The system of equations
—kx + 3y — 14z =25
-15x + 4y —kz = 3
—4x+y+3z=4

is consistent for all k in the set

AR (B) R—{-11, 13}
(C) R—{13} (D) R—{-11, 11}
Answer (D)

Sol. The system may be inconsistent if
-k 3 -14

-15 4 —k|=0=k=+11

-4 1 3

&y

Hence if  system is  consistent  then

keR—{11-11
5. ( 1 1)

lim tan? xL(Zsin2 X +3sinX + 4)E 7(sin2 X +6sinX + Z)EJ
xag

is
equal to

1
12

(A)
B) -—
©

1
®) 5

Answer (A)
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T
X—>—
2

Sol. |im tan? x{\/Zsin2 X +3sinx +4 —\/sin2 X +6sinx+2

tan? x(sin2 X —3sinx +2)

= |im
n\/ 2 : 2 :
x>2 2sin“ X +3sinX +4 +4/SIN“ X +6SINX + 2

:1 lim (1_Smx)(22_smx)~sin2x
6,7 cos® X
2
1. (2—sinx)sin2x
=— lim ———
6, . 1+sinx
X—>—=
_1
12

6. The area of the region enclosed between the
parabolasy?2=2x—-1andy2=4x -3 is

1 1

(A) 3 (B) ry

2 3

(©) 3 (D) 2
Answer (A)

Sol. Area of the shaded region

(1,1)

Bw

(1.-1)

_21y2+3 y2+1
_Io a2 Y

oyl y2
—Zfo[r?]dy

o/t 1.1
4 12| 3
7. The coefficient of x1°1 in the expression (5 + x)%%° +
X(5 + x)*%0 + x2(5 + x)4%8 + ... + x50, x >0, is

(A) 501C101 (5)399 (B) 501C101 (5)400
(C) 501C100 (5)400 (D) 500C101 (5)399

Answer (A)
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501
500 [(M] _1}
X

X+5
X

Sol. Coeff. of x1% in

1

= Coeff. of x19% in %[(x + 5)501 - X501J
21 501 5400

= 101

_ 50I¢ ., .53%9

8. Thesum1+2.-3+3.32+....+10-3%is equal to

12 10
@) 2.312 110 - 19.30 41
4 4
10
(C) 5-310_2 D) %*1
Answer (B)
Sol. Let S = 1.3°+23'4+33%2+.....+103°
ol. Le
3S = 134232 4, +10.310

-2S=(1.3°+1.31+1.32+....... +1.3% -10.3%

10
— s=lqog0_3 -1
2 3-1

19.319 +1

c. e

9. Let P be the plane passing through the intersection
of the planes

F~(f+3f—|2):5 and F-(Zf—f+|2):3,and the

S:

point (2, 1, —2). Let the position vectors of the points
X and Y be iA—2jA+4I2 and 5i— jA+2I2
respectively. Then the points
(A) Xand X +Y are on the same side of P
(B) Y and Y — X are on the opposite sides of P
(C) Xand Y are on the opposite sides of P
(D) X+Y and XY are on the same side of P
Answer (C)
Sol. Let the equation of required plane
n:(x+3y—-z-5)+A(2x-y+2z-3)=0
(2,1,-2) liesonitso, 2 +1(-2)=0
= A=1
Hence, m:3x+2y -8=0
Ty =—9, My =5, Ty y =4
=6

Ty_y =—22 and my_y

Clearly X and Y are on opposite sides of plane n
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10. A circle touches both the y-axis and the line x +y = 0.
Then the locus of its center is

(A) y =2x (B) x =12y
(C) y? -x? =2xy (D) x*-y? =2xy
Answer (D)
Sol. Let the centre be (h, k)
So, |h|= h+k
2

= 2h?2=h?+k? + 2hk
Locus will be x2 — y2 = 2xy

11. Water is being filled at the rate of 1 cm3/sec in a
right circular conical vessel (vertex downwards) of
height 35 cm and diameter 14 cm. When the height
of the water level is 10 cm, the rate (in cm?/sec) at
which the wet conical surface area of the vessel

increase, is
J21
(A) 5 (B) ~==
5
V26 J26
€ — (D) X==
5 10
Answer (C)
Sol. » V=2 and = -1
3 h 35 5
= V :iﬁh3
75
d—V:irchzﬁzl
dt 25 dt
dh_ 25
dt  zh?

hY| o h?> = 2
Now, S =nrl = x| — [,/h“ + — = —+/26h
" T{sj\/ 25 25

dS _ 2y26rh dh _ 226

dt 25 dt h
ds 26
dt (h=10) 5
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COS2 nx

sinx

(A) by = b,, b, —b,, b, — b, are in an A.P. with
common difference -2

(B) ! , L , ! are in an A. P. with
by —b, by —bs b —Dby
common difference 2

(C) by;—b,, b,—b,, b, —Db,areinaG.P.

(D) ! , L , 1 are in an A.P. with
by —b, by —by bg—by
common difference —2
Answer (D)

12. If by, :_[05 dx, neN, then

n 2 0y —cos(n —
Sol. by —by ;= [2 €O0s“ nx —cos“(n 1)xdx

0 sinx

n/2 —sin(2n —1)x - sinx

= - dx
0 sinx
Ccos2n-Dx["* 1
n-1 |, 2n-1
So, b3 - bz, b4 - b3, b5 —b, arein H.P.
1 1 1

are in A. P. with

bs —b, "by —bg "bs —by
common difference -2.
13.  Ify = y(x) is the solution of the differential equation
e

2X23_i_2xy +3y? =0such that y(e)=—

, then
3

y(2) is equal to

1 2

(A) 3 (B) 3
3

©) > (D) 3
Answer (B)

Sol. 2x23—§—2xy +3y2 =0

= 2x(xdy — ydx)+ 3y2dx =0

- 2(—Xdy_ydxj+3d—xzo
y? X
= —2—X+3Inx =C

y(e):g = —6+3=C=C=-3

Now, atx =1, —E+O=—3
y

y=2
3
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14. If the angle made by the tangent at the point (X, y,)
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16. A biased die is marked with numbers 2, 4, 8, 16, 32,

on the curve x =12(t +sin tcos t), 32 on its faces and the probability of getting a face

. 1 L .
) n with mark n is —. If the die is thrown thrice, then
y =12(1+sint)*, 0<t < o with the positive x-axis n

the probability, that the sum of the numbers

is g then y, is equal to: obtained is 48, is :

7 7
A =3 B) =
(A) 6(3+2J§) (B) 3(7+4J§) 2t 212
3 13
(C) 27 (D) 48 © ) (D) Sz
Answer (C) Answer (D)
Sol. - dy _24(1+sint)cost _1+sint _ tan(EJrij Sol. There are only two ways to get sum 48,
' dx  12(1+cos2t) cost 4 which are (32, 8, 8) and (16, 16, 16)
dy Tt So, required probability
™ =J3=tan| =+~ (211 11 1
X(XO’yO) 4 2 =3 — == |4 ===
3288 16 16 16
T
= g - ot
2 2
)2 _ 13
So, =12| 1+sin— | =27 T 12
yo(at t:E) ( 6} Bl
6 17. The negation of the Boolean expression
15. The value of 2sin(12°) — sin(72°) is : ((=9) Ap)= ((~ p) v q) is logically equivalent to :
A p= B) g=
@(1_J§> (A p=q (B) g=p
(A) C)~(Pp=0a D) ~@=np
4 Answer (C)
®) 1-/5 Sol. LetS: ((~aq) Ap)=((~p)va)
8 = S:~(a)Ap)v(=p)va)
o= S:@aviEp)v=p)va)
\/5(1 - '\/5) S:(~
c) ———- = S:(~pvq
2 = S:ip=¢
\/5(1 _ Jg) So, negation of S will be ~ (p = q)
(D) — 18. If the line y = 4 + kx, k > 0, is the tangent to the
parabola y = x — x? at the point P and V is the vertex
Answer (D) of the parabola, then the slope of the line through
Sol. 2sin12°—sin72° PandVis :
=5in12°+(-2cos42°-sin30°) 5 9
=sin12°—cos42° 5 23
© > (D) 5
=sin12°—sin48°
. Answer (C)
=2sin18°-cos30° ]
Sol. -+ Liney =kx + 4 touches the parabola y = x — x2.
:_z(ﬁl.ﬁ So, kx+4=x-x>=x?+(k—1) x+ 4 =0 has only
4 2 one root
(k=12?=16=>k=50r—3butk>0
- M So, k= 5.
4

And hence X2 +4x+4=0=>x=-2
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So, P(-2,-6) and V is (E lj
2 4

E+6

Slope of PV = 4 =

1
[15nj
cos| — |-1
_\4)

N | O

—+2
2

19. The value of tan™" is equal to :
sin(n)
4
T T
A) —— B) ——
(A) 2 (B) p
571 4
C) —— D) -—
©) o (D) 9
Answer (B)
cos[linj—l
Sol. tan™!| —~ 2% 72
. T
sin~
4
1
—-1
:tan_1 \/E_
1
V2
= tan™" (1— \/5) = —tan™ (\/5—1)
-_T
8
2 2

20. Theliney = x + 1 meets the ellipse XT+y— =1 at

two points P and Q. If r is the radius of the circle
with PQ as diameter then (3r)2 is equal to :

(A) 20 (B) 12
(C) 11 (D) 8
Answer (A)
Sol. Let point (a, a + 1) as the point of intersection of line
and ellipse.
So, £+_(a+1)2 =1=a’+2@%+2a+1l)=4

= 3a’+4a-2=0

If roots of this equation are o and B.
So, P(a, o+ 1) and Q(B, B + 1)
PQ? = 412 = (o~ B2 + (o ~ )2

~ o= %(Z(a—B)Z)
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= [ (@+p? - 40p]

253

= %[16+ 24] = 20

SECTION - B

Numerical Value Type Questions: This section
contains 10 questions. In Section B, attempt any five
questions out of 10. The answer to each question is a
NUMERICAL VALUE. For each question, enter the
correct numerical value (in  decimal notation,
truncated/rounded-off to the second decimal place; e.g.
06.25, 07.00, —00.33, —00.30, 30.27, —27.30) using the
mouse and the on-screen virtual numeric keypad in the

place designated to enter the answer.

2 2 -1 2
and B = . Then the
1" -1 -1 2

number of elements in the set {(n, m) : n, me {1,

1. Let A =

P, I ,10}and nA"+ mB™ =} is
Answer (1)
[2--2][2 -2
Sol. A2 =
11 -1] |1 1
(2 -2
= :A :)AK:A, K El
11 -1
(-1 2][-1 2] [-1 2
B2 = = :B
-1 2]|-1 2 -1 2
So,BX=B, K el

nA" + mB™ = nA + mB
_|2n-2n N -m 2m
| n=n -m 2m

10
o2
So,2n-m=1,-n+m=0,2m-n=1
So, (m, n)=(1, 1)
2x-3, x<0

2x+3, x>0’

where [t] is the greatest integer < t. Then, in the
open interval (-1, 1), the number of points where
fog is discontinuous is equal to

Answer (62)

2. Let f(x) = [2x2 + 1] and g(x) = {

-20 -
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2
Sol. f(g(x) = [22x-3)°]+1 x<O0
[2(2x +3)%]+1, X =0

The possible points where fog(x) may be
discontinuous are

2(2x—3)? el & xe (-1, 0)
2(2x+ 3)? el & xe]0, 1)
xe (-1, 0)
2x—3 € (-5,-3)
2(2x — 3)% € (18, 50)
So, no. of points = 31

xe [0, 1)

2x+3€[3,5)

2(2x + 3)? € [18, 50)

It is discontinuous at all

points except x = 0 of
no. points = 31

So, total = 62
b 1
3. The value of b> 3 for which 12j—dx
2 2
=log, (4—9j is equal to
°l40)’
Answer (6)

1 1 1 1
S | |: —d = —_ _—— d
° j(xz—l)(x2—4) X 3'[[x2—4 x2—1J e

1(1, |x=-2 1, [x-1
==|=In —=In|—=| |+C
34 |x+2| 2 |x+1
121=In X_2|—2In|x_l|+c
x+2| x+ﬂ

b
12 dx

3 (X2 —4)(x* -1
R CHRE)
b+2 b+1 5 2
n (uijﬂ)z _(mij
b+2) (b-17 5

49 (b-2) (b+1)* 5
"40 (b+2) (h-12 4

= b=6
4. Ifthe sum of the co-efficients of all the positive even
powers of x in the binomial expansion of

. 3 10 _
2x7 +—| is 50— -39 the B is equal to .
X

Answer (83)
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Sol. Tyyq =10¢, ()0 [;j

= lOCr 210—r 3rX 30-4r

So,r=8,9,10
310
Sum of required Coeff. = (2.13 +Ij
(10C82238 J10 Co 2139 |10 Cio 20310)
10 2
_ 510 _39{ Cg2” 10 Cy - 2t4+10C,, _3J
3

B= g-lOC8+20+3:83

5. If the mean deviation about the mean of the

numbers 1, 2, 3, .... n, where n is odd, is @
then n is equal to
Answer (21)
(n+1)
i n+1
Sol. Mean = 2 _1+2
n 2
2(n2—1+n;3+n;5+ 'Oj o
M.D. = _5+D
n n

= (=1 +(n=3)+(n=5)+...0)=5(n +1)
[nT”j-(n—1):5(n+1)

So,n=21
6. Letb=i+]+Ak LeR. If & is a vector such that
axb=13i—j—4k and ab+21=0,

(5 —5)-(I2 - f) +(6 + 5)-(?— kA) is equal to

then

Answer (14)

Sol. Let a=xi =vyj +zk

So, =iy -2)+j(z-mx)+k(x-Yy)

P < -
> N X

X
1
= Ay-2z=13,z-x=-1,x-y=-4
andx+y+az=-21

= clearly, A=3,x=-2,y=2andz=-7
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So, b-a=3i —j +10K
So

and b+a=-i +3] —4k
SN (6—5)-(12— j“)+(6+é)-(i“—|2) =11+3=14

7. The total number of three-digit numbers, with one
digit repeated exactly two times, is

Answer (243)

Sol. C-1: All digits are non-zero
|
°c, 235 =216

C-2: One digitis 0
0,0,x=%;-1=9
0,x,x= 9C;-2=18
Total =216 + 27 = 243
8. Let f(X)=‘(X—l)(X2—2X—3)‘+X—3,X€R. If m

and M are respectively the number of points of local
minimum and local maximum of f in the interval
(0, 4), then m + M is equal to

Answer (3) 10.

Sol. f(x) = [(x = D)(x +1)(x = 3)|+(x - 3)

(x-3)(x?) 3<x<4
f(x)=4(x-3)(2-x?) 1<x<3
(x-3)(x?) 0<x<1

3x2-6x 3<x<4
f'(x) = —3x%+6x+2 1<x<3
3x2 — 6x O<x<1

f(3")>0 f'(37) <0 — Minimum
f'@*)>0 f'(1") <0 — Minimum
x e (4 3) f'(x)=0 at one point > Maximum
xe(3,4) f'(x)=0
xe(0,] f'(x)=0
So, 3 points
2 2

9. Let the eccentricity of the hyperbola x_2_y_ =1
a

b2

5 . :
be 1 If the equation of the normal at the point

(i %j on the hyperbola is 8/5x + By = A, then

N3

L —B is equal to
Answer (85)

a d

‘Sol, — 8- Y _
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N ﬁ_ﬁ=1[e=§j
So, b2 =a2(§—1] :>b=§a
16 4

Also %j lies on the given hyperbola

(i
\/g!
6_42_&:1 = a:% andb:g
5
a 25(9aj

16

Equation of normal

=l )

x+y4

So,

=

= 8y5x+15y =100

So, B=15and A =100

Gives A—-B =85

Let I1 be the line in xy-plane with x and y intercepts

1 and A respectively and I2 be the line in

8 42
b . 1
zx-plane with x and z intercepts — - and — —
8 673

respectively. If d is the shortest distance between
the line l1 and Iz, then d-2 is equal to

Answer (51)

X_i

i 1
8 NP

Equation of L2

1
X+3

y_ -..(ii)

_GJ_OS

(1@'(4@*4“3@2)
(2] + s (oo

N2 1
V32116 +54 451
d2=51

Q
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