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PART - lll : MATHEMATICS

Section | : Single Correct Answer Type

This section contains 10 multiple choice questions. Each question has four choices (A), (B), (C) and
(D) out of which ONLY ONE is correct.

41. The point P is the intersection of the straight line joining the points Q(2,3,5) and R(1, —1, 4) with the plane
5x —4y —z =1.If Sis the foot of the perpendicular drawn from the point T(2, 1,4) to QR, then the length of
the line segment PS is

1
A 5 B) V2 ©2 D)22

Sol. Ans. (A
Equation of QR is

Xx-2 y-3 z-5

1 4 1
LetP=(2+A, 3+4),5+A)

10+50—-12-16A-5-A=1

-7-120n=1

4113
then P = 3’3 3
Let S=(2+y,3+4y,5+)
TS = (p)f+(4p+2)]+(p+1)l2

- - aon
TS .(i+4j+k) =0
M+16p+8+p+1=0

U=_E
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PS = [i—§]2+i+[g—g)2 = 1+4+1 = l+4— 9 —i
“\\3 2) "9 (3 2) V3 9 3 \is 9 V18 ~ 2

sec? x
(secx +tanx)

42. The integral I 972 dx equals (for some arbitrary constant K)

-1 1
) (secx + tan x)*/2 {11

1
—7(sec x+tanx)?t 4k

2

(B) (secx+ tan X)n/z (sec X + tanx)

(secx +tan x)“’2 11

1
11

1
1172 +7(secx+tanx)

}
i }
[+ Liseoxstano?) 1
{ )

©) (secx +tanx)

Sol. Ans ©
Put secx + tanx =t
(secx tanx + sec?x) dx = dt
secx . tdx = dt

1
secx — tanx = Y

-

Secx = —

N

sec x.dt (”1]
[T = ji—tdt

%2 ¢

1 1 1
= EJ(tQIZ t13/2jdt

1 2 2 K
-2 7712 +11t11’2 +

|
—
H
ﬁl—‘
N
—
\IHM
+
e
[
+
=~
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43. Let z be a complex number such that the imaginary part of zis non zeroanda=z>+z + lisreal. Then a
cannot take the value

1 1 3
(A)-1 ® 3 © 5 © 5

43. Ans D)
Here Zz2+z+1-a=0

—-1++4a-3

2

= zZ=

3 . .
Here a= 2 otherwise z will be purely real.

T
cos—|, x#0

X
0, x=0

X2

,XxelR

44, Let f(x) = ,then fis

(A) differentiable bothatx =0 and at x = 2
(B) differentiable at x = 0 but not differentiable at x = 2
(C) not differentiable at x = 0 but differentiable at x = 2
(D) differentiable neither at x =0 norat x = 2

Sol.  Ans (B)
() for derivabilityatx =0

. im f(0—h)-1(0)
LH.D. =f(0) = /IMm —
. hz.cos(—n)‘—o
— fim h
h—0*
—-h
— /im T
= oo TN cosh‘ =0

- i f(0+h)—f(0)
RHD  f'(0) = 0 —————

h?.

_ éin1
h—0 h

So f(x) is derivable at x =0
(i) check for derivability at x = 2

. im f(2+h)—1(2)
RHD =f'(2%) = hﬂ@f
2 LI |
_ 4im (2+h) .COS(ZHJ‘ 0
h—0"

h
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2+ h)z.cos( T j

= hﬁirq 2+h
—0 h
 (2+h)2sin F__T
= h/fllgl (2+h) (2 2+hj
” h
(2+h)2.sin( mh j
_ Jim 2(2+h) T
oot T ), 22+h
2(2+h)
— 2 _ﬂ? —
=(2)2. 22) =r
o f(2-h)-1(2)
— fim J - \&)
LHD ~ ho0 —h
_ 4im (2-h) .cos(z_hj‘ 0
h—0*
-h
2-h)?|-cos| -~ ||-
_ 4im ( )[ cos(z_hD 0
h—0*
-h
2 Y
_ !iim+ (2-h) cos(z_hj
h—0 h
2 . E_ Y
_ hﬂ'gl (2-h) .sm(2 2—hj
N
h

(2- h)z.sin[— mh j
sim 22-h)) —n
h—0" nth "2(2-h)
" 2(2-h)

=-n

So f(x) is not derivable at x = 2
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45.

Sol.

46.

Sol.

47.

Sol.

[ MATHEMATICS |
The total number of ways in which 5 balls of different colours can be distributed among 3 persons so that

each person gets at least one ball is

(A) 75 (B) 150 (C) 210 (D) 243
Ans B)
Bl BZ BS
Case-1: 1 1 3
Case-2: 2 2 1
5! 5!
Ways of distribution = 11113121 3+ 512111 21 3!

=150

[ x®+x+1
i Jim a1 —ax=b| =4 then
(A)a=1,b=4 (Bya=1,b=-4
(C)a=2,b=-3 (D)ya=2,b=3
Ans B)

2
gim(Lxﬂ_ax_bJ »
X—>00 Xx+1

ﬂm[ﬁa—m+xa—a—m+a—mJ:4

X—0 X+1
Limit is finite
Itexistswhen 1-a=0 =a=1
1—a-b+P
im| ——— X
then fl_)rr; 1 =4
1+~
X

l-a-b=4 = b=-4

The function f : [0, 3] — [1, 29], defined by f(x) = 2x®— 15x% + 36x + 1, is

(A) one-one and onto (B) onto but not one-one
(C) one-one but not onto (D) neither one-one nor onto
Ans B)

F:[0,3]—>[1, 29]
f(x) =2x3—15x2+ 36 x + 1
f'(x) = 6x2— 30 x + 36 ) —
= 6(x>— 5x + 6)
=6(x—2) (x—-23)
in given domain function has local maxima, it is many-one
Nowat x=0 f(0)=1
x=2 f(2)=16-60+72+1=29
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x=3 f(3)=54 —135+108 + 1
=163 -135=28
Has range = [1, 29]
Hence given function is onto

48. The locus of the mid-point of the chord of contact of tangents drawn from points lying on the straight line
4x — 5y = 20 to the circle x? + y* =9 is
(A) 20(x* +y?) — 36x + 45y =0 (B) 20(x®+y?) + 36x —45y=0
(C) 36(x2+y?) —20x +45y =0 (D) 36(x2+y?) +20x—45y=0

Sol. Ans (A)
Circle x +y?=9
line 4x — 5y = 20

¢ 4t-20
Pl ™%
equation of chord AB whose mid point is M (h, k)
T=S,
hx +ky=hz2+k* . (1)
equation of chord of contact AB with respect to P.
T=0
4t-20
tx + 5 y=9 ... (2)

comparing equation (1) and (2)

h 5k h*+k?
t 4t-20 9

on solving
45k = 36h — 20h? — 20k?
= Locus is 20(x? +y?) — 36 x+ 45y =0

49. Let P =[a] be a3 x 3 matrix and let Q = [b], where b, = 2"a, for 1 <i, j < 3. If the determinant of P is 2, then
the determinant of the matrix Q is

(A) 2% (B) 2+ (C) 22 (D) 212
Sol. Ans D)
Given P =[a],, b, = 2" aij
Q=bls

a;; @ 3

p=|%21 32 Q3| |p=2
a3; Qagp Aagz
by by, byg 4a,; 8a;, 16a;
boy by byg| _ | 82y 16a, 32ay

O
Il

b31 b32 b33 16331 32a32 64a33
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4a,, 8a;, 16ay;
8a,; 1l6a,, 32a,,
16a;, 32az, 64as;

Determinant of Q =

a1 812 A3
— 4 x8 x 16 [2q21 28 28
da,, 4ay, 4ag;

d;; A A3
—4x8x16x2 x4 F21 822 ax
d31 Azp Agzz
=22,28,24. 2+, 22 2%
=213

2 2
X
50. The ellipse E, : ?+ yT =1 isinscribed in a rectangle R whose sides are parallel to the coordinate axes.

Another ellipse E, passing through the point (0, 4) circumscribes the rectangle R.. The eccentricity of the

ellipse E, is
V2 V3 1 3
(A) > (B) = © Py (D) 2
Sol. Ans ©
Let required ellipse is
2 2
E,: LN
a b
It passes thorugh (0, 4)
16 _ -
0+b2—1 = b?=16 y4
It also passes through (£3, +2) 3.2) P 3.2)
9 4 HS (o T3 X
a—2+b—2 = (—3,—2):“‘ .......... .:."(3’_2)
i+l 3 -
a? 4
2.3 = a?=b?(1-¢€?
a? 4
12
= =-1-—e2
6 ¢
o, 2 4 _ 1
- 16 16 16
oo L
T2
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Section Il : Multiple Correct Answer(s) Type

This section contains 5 multiple choice questions. Each question has four choices (A), (B), (C) and (D)
out of which ONE or MORE are correct.

51. If y(x) satisfies the differential equation y —y tan x = 2x sec x and y(0), then
y E = Tcz y' E = i
WY 7)™ 802 ® Y17) 18
y T T[_Z y, T _ ﬂ+ 27’52

Sol. Ans (AD)

d
—y—ytanx=2xsecx

dx

y(0)=0

ILE = e_jta“’(dx = o-logsecx
I.F. = cos x

COSX.y= IZX sec x.coxdx

cosx.y=x2+¢c

c=0
y = X2 sec X
T n?
y(4j 62" 8\/_
T T T
" = 24+—A2
y[4j 2V 16 V2
T n? 2n?
Sl =—2=—
y (SJ 9 9
T
y'(gj =222+2 243
4 2n°43
3 9
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52.

Sol.

[ MATHEMATICS |

A ship is fitted with three engines E,, E, and E,. The engines function independently of each other with

respective probabilities

1 1 1 . . . .
—, — and —. For the ship to be operational at least two of its engines must

2" 4 4

function. Let X denote the event that the ship is operational and let X , X, and X, denotes respectively the
events that the engines E, E, and E, are functioning. Which of the following is (are) true ?

w P 1x]- =

5
(©PXIX]= 15

Ans (BD)

1
P(Xl) = E

1
P(Xz) = Z

1
P(X3) = Z

7
(B) P[ Exactly two engines of the ship are functioning | X] = 3

(D) PIX| X,

"~ 16

P(x) = P(E,E,E,) + P(E, E,E,)) + P(E, E, E,) + P(E,E, E,)

+
N | =
NG
NI

+
N |

NG
NG

1
>

(B) P(exactly two / x) =

Aw

NI
+
N | =

13
474

P(exactly two m x)

P(x)
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53.

Sol.

[ MATHEMATICS |

11 1+1 1 1+1 13
P(X0Xp) 244" 244 2744 _5
©PKIX) = px,) = 1 "8
4
11 1+1 3 1+1 13
(D) P(x/X.) = 1 :244 244 244:_
1 P(x1) 1 16
2

0 0
Let 0, ¢ € [0, 2n] be such that 2cosf(1 — sing) = sin%0 (tan5+cot5j cosp — 1, tan(2n — 6) > 0 and
-1 <sin <- g Then ¢ cannot satisfy

T i 4n 4n 3n 3n
(A)O<¢<E (B) §< ¢<? (© 3 < ¢<? (D) 7<¢<2n

Ans (ACD)

3
As tan(2n — 0) > 0, — 1 < sin6 <—§, 0 € [0, 2x]

3T g 2T
=7 3

Now 2cos6(1 — sing) = sin?0( tan 6/2 + cot 6/2)cosd — 1
= 2c0s6(1 — sing) = 2sinb cosd — 1
= 2c0s0 + 1 =2sin(0 + ¢)

3t 5=n
As O e 53] = 2cosb+1 e (1, 2)

= 1<2sin(®@+¢)<2

1
:E<sin(6+¢)<1
As 6 + ¢ € [0, 4n]

n 51 13n 17n
=>0+¢e 5 6 oro+de | 4
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54.

Sol.

55.

Sol.

[ MATHEMATICS |

If S be the area of the region enclosed by y = ¢~**,y=0,x=0, and x = 1. Then

1 1

1 1 1 1
(A)S> o (B) 521—g (©) SSZ(]A—ﬁ) (D) SS—2+—e(1——2j

Ans (ABD)

1 2
J.e_x dX <1
0
2
XE<X =>X2=X = e X >e*

1
= | > je_xdx
0

v
|
7\
@ |
|
N——

1
>1- e = (B) is correct

1 1
Since If 1> 1 - = | > ° = (A) is correct

1 1 1 of « 1
|<\/Ex1+\/€x(1—\/§) \/2

So Ans. D

2 2
X
Tangents are drawn to the hyperbola ?_yT =1, parallel to the straight line 2x — y = 1. The points of

contacts of the tangents on the hyperbola are

) [%%] (8) (‘%‘%} © (843, -242) ©) [-343,2V2)

Ans (AB)
Slope of tangents = 2

Equation of tangents y =2x £+ /94— 4
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=>y=2x% 32

=>2x-y* 4.2 =0 ...
Let point of contact be (x,, y,)
then equation (i) will be identical to the equation

X _ Wi

9 4 170
_X1/9_Y1/4___1
T2 T 1 T a2

[ MATHEMATICS |

Section Il : Integer Answer Type

This section contains 5 questions. The answer to each question is a single digit integer, ranging

from 0 to 9 (both inclusive).

56.

Sol.

Let S be the focus of the parabola y> = 8x and let PQ be the common chord of the circle

x2 +y2 — 2x — 4y = 0 and the given parabola. The area of the triangle PQS is.

Ans 4
Focus is (a, 0) = (2, 0)
P=(0,0)
1 0 O
A==212 0
2|42
—
8

1
=5 (20) = a. we need y coordinate of Q.

(2t2, 4t) satisfies circle
414 + 1612 - 42— 16t =0
tt+3t-4=0
t-1)E+t+4)=0
t=1

so Ans. 4

Resonance

Educating for better tomorrow

(2,0
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57.

Sol.

58.

Sol.

59.

Sol.

[ MATHEMATICS |
Let p(x) be a real polynomial of least degree which has a local maximum at x = 1 and a local minimum at
x=3.1fp(1)=6p3)=2,thenp’(0) is
Ans 9)
p'=Ax—1) (x=3)=A(x2—4x + 3)
p(x) = A(x33 —2x2 + 3x) + u
p(1)=6
6=AM13-2+3)+pn
6=M1L3+1)+pn
18=4r+3u  ...()
p) =2
2=2A27/13-2%x9+9)+p
2=p
u=2=x1=3
p'(x) =3(x—1) (x-3)
p'(0)=3(-1)(-3)
=9

Letf: IR — IR be defined as f(x) = |x| + [x* — 1]. The total number of points at which f attains either a local

maximum or a local minimum is
Ans (5)
f(x) = x| + [x* = 1|

—x+x2-1 x<-1

—x—x2 —1<x<
o= <5 tL TiEx=0 \\/N/\/

x—x’>+1 0O<x<1

X+x2 -1 Xx>1

x2—-x-1 x<-1
-x?2-x+1 —-1<x<0
-x?+x+1 0<x<1
X2 +x-1 X>1

o) =

1 1 1 1 ,
The value of 6 +log 4-— 4— 4— . | I8
3 3&\/ 3&\/ 32\ 32

Ans 4
1 / 1
4—— |4 ———....... -
Let \/ 3\/5 3\/5 t
1
b———t -
32 !
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60.

Sol.

1
L ——t=f
4 Sﬁt =

1
£+ 3 pt=4=0 = 3/2F +t-12/2 =0

—124144x3V2x1242  -1£17

- 2x32 T 2x3y2
16  -18

=62 62
8 = 3

t= 3J2 ' J2 and \/E is rejected

18 4 2\
so 6 +log,, mxw = 6+log,, || =6+log,, |(3 =6-2=4

[ MATHEMATICS |

If 3 b and ¢ are unit vectors satisfying |a — g2+ |p — c?+|¢ — al2=9, then |23 +5p +5¢|is

= |25+5(—éi)| =|3a| =3
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