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MATHEMATICS

SECTION - A 62. Let the tangents at the points A(4, -11) and
Multiple Choice Questions: This section contains 20 B(8, -5) on the circle x* + y? — 3x + 10y — 15 = 0,
multiple choice questions. Each question has 4 choices intersect at the point C. Then the radius of the
(2), (2), (3) and (4), out of which ONLY ONE is correct. circle, whose centre is C and the line joining A and
B is its tangent, is equal to
Choose the correct answer :
61. Let[x] denote the greatest integer < x. Consider the Q) J13
function f(x) = max{x2,1+[x]}. Then the value of 33
2 —
5 4
the integral |f(x)dx is
gral [f(x) N
0 €) 5
1+54/2 54442
1) 3 2 3 (4) 213
Answer (3
@) 8+4+2 @ 4+52 ®)
3 3 Sol. (4,-11)
A
Answer (2)
Sol.
2
y=Xx 0 Im
3 M
0
y=1+[x
(+2,2) B
(8,-5)
y
OA=0B = 13
2

fx)=1 xe[0,1)

2 Xe[l \/E)
X2X€|:\/§,2]
2 1 2 2
S f()dx = | dx + | 2dx + | x“dx
f 1+ [ 2der [ x°
0 0 1 V2
2
=1+2«/§—2+£
N
8 242
=22 145 -0
_5+4\2
-3

AB =213 then AM =+/13

In AAMO : ZOAM =6 = ZACO

_ 13
~ 2sin0
sin® :@ :i
13 13
OC:BJE
6
and OM = @
2
CM:OC—OM:g‘/gg
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[ 64. Let a and B be real numbers. Consider a 3 x 3
63. Let A=:(x, R?2:y>0,2x <y <4/4- x —1)?
{( y)eRT:y Y (x=1) } matrix A such that A2 = 3A + al. If A* = 21A + B,

and then
B:{(x,y)eRxR:Osygmin{Zx,‘M—(x—l)Z}}. (1) a=1 (2) a=4
Then the ratio of the area of A to the area of B is 3) p=8 “4) p=-8
Answer (4)
1) T ) nt+l
@ = 1 Sol. A“= AA?
-1 o = (BA+al)(3A + al)
Q@) — (4) —
n+1 n+1 = 9A? + 60A + a?
Answer (3) = 9(3A + al) + 60A + a2
Sol. For A:

= (27 + 6a)A + (9o + a?) = 21A + Bl
= a=-1,p=-8

65. Let ()= 3[3in4 (37“ - e) +sin® (3n+ e)J — 2(1-sin? 20)

and S:{Oe[o,n]:f’(e):—g}. It 4p=>o,

0eS

N

v

then f(B) is equal to

9 3
@ 3 @ 3
5 11
! 3 o @ 5
For B: Answer (3)

Sol. (6) = 3(cos*0 + sin*0) — 2(1 — sin?20)
f'(0) = 12(cos®6(—sinb) + sin30 cosb) + 4 sin40

(1,2) = 12(cos0 sinB(—c0s20)) + 4 sin40

Required area = —6 sin20 co0s20 + 4sin40
< o = -3 sin40 + 4sin40
Y I e
| (3.0) = sin40
{
: sin460 = B
| 2

3t m13n n i/t ®wIn =w

49: ___l_+_1___!_+_

v 2 32 3 2 3 2 3
Area (A) + Area (B) = 2nt

Area B = }Zde +?\/4—(x —1)2dx
0 1

f(0) = 3(1 — 2sin?0 + cos?0) — 2c0s220

4
=14+ — = 1 -
" 4 i =3 1—£sm2@ —200325—7E
2 4 4
AreaA=n-1
. : n—1 B 1 1 5
Required ratio = —— _3(1__j_2.___
a n+1 4 2 4
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66. Consider the following system of equations
ox+2y+z=1
20x+3y+z=1
3x+ay+2z=bhb

For some a,B € R. then which of the following is

NOT correct?

(1) Ithas no solutionifa=—21andp = 2

(2) Ithas asolutionforalla = —1landp =2
(3) It has no solution fora =3 and forall  # 2

(4) 1t has no solution for o = -1 and for all B € R.

Answer (3)
a 2 1
Sol. |20 3 1|=0
3 a 2

oab-—a)—2@a-3)+1(2a2-9)=0
= 6a—02-8a+6+202-9=0
= a?-2a-3=0

ORa=3,-1

For a = 3, B = 2 = Infinite solution

68.

2a—bn=2(n + 2) (n — 2)?

and b KIZ( a . J .
—= y+ siny + cosy |siny dy
-4 J.O -4 7 -4

b an b
5 =1+ +
-4

4(7:2 —4) 2(7:2 —4)

an—2b=—4(7t2—4) ...(ii)

Equation (i) — equation (ii)
(2-m)(a+b)=2(n* - 4)(x-2+2)

a+b=-2n(r+2)

Fifteen football players of a club-team are given 15
T-shirts with their names written on the backside. If
the players pick up the T-shirts randomly, then the
probability that at least 3 players pick the correct T-

shirt is
For a = -1, B = 2 = Infinite solution
For a =-1 B # 2 = no solution (1) %
67. Letf(x)=x+ sinx + cosx,Xx R bea 5
(x) n? -4 n? -4 (2) 36
function which satisfies
n/2 2
f(x)=x+ I sin(x+y)f(y)dy. Then (a + b) is 3) s
0
equal to 5
(4) —
1) —x(x+2) 2) —n(n-2) 24
(3) =27 (n + 2) (4) —2n (n-2) Answer (*)
A 3
nswer (3) 69. If p, q and r are three propositions, then which
Sol. - f(x): X+ sinx + cosx,xeR of the following combination of truth values of
x2 -4 X2 -4

And f(x)=x+ j'g/zsin(x +y)f(y)dy

= f(x)=x +Ug/2f (y).cosydy)sinx

+Ug/2f(y)sinydy)cosx

2 ( a b }j
cosy|y +———siny + ———cosy dy
n° -4 n° -4

p, 9 and r makes the

{(pva)a(=p)vr)} > ((~a)vr) false ?

logical expression
1) p=F,q=T,r=F
) p=T,q=F,r=T

3) p=T,q=T,r=F
@) p=T,q=F, r=F

Answer (1)
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Sol. {(pva)a((=p)vr)}—>((~a)vr)
Is false when

{(pva)a((=p)vr)}Tand~qvr =F

So, (pvg)=Tand~pvr=T and

~gq=Fandr=F
So,g=T,r=F,and~p=T
p=F

p=F,qg=T,r=F
70. Let x = 2 be a root of the equation x2+ px + g =0
and

l—cos(x2 — 4px +q2 +8q +16)

(x—2p)4
(0} X =2p

f(x)- X £ 2P

Then lim [f(x)],

x—2p*

where [-] denotes greatest integer function, is

@ 1 2) 2
(30 4) -1
Answer (3)

Sol. 4+2p+q=0 ..() =>4p?=g®+8g+16
For Ilim f(x) putx=2p+h

x—2p*

(1—005((2p + h)2 —-4p(2p+h)+ g2 +8q +16))
= lim
h—0 h4

1—cos(h2 —4p2 +q2 +8q +16)

= lim
h—0 h*
. 1-cosh? 1
= |lim—==
h—0 h# 2

{ lim f(X)}=0
x—2p”*

71. Let B and C be the two points on the liney + x =0
such that B and C are symmetric with respect to the
origin. Suppose A is a point on y — 2x = 2 such that
AABC is an equilateral triangle. Then, the area of

the AABC is
(1) 33 2 243
10 8
3) N (4) Ve
Answer (4)
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Sol. Origin (O) is mid-point of BC (x +y = 0).
A lies on perpendicular bisector of BC, which is
X—-y=0
A is point of intersection of x—y=0andy — 2x = 2
A=(-2,-2)

72. If the vectors a=Ai +pj +4K, b=-2i +4j-2k
and ¢ =2i + 3f +K are coplanar and the projection
of & on the vector b is v/54 units, then the sum of
all possible values of A + p is equal to
Q) 24
(2) 0
(3) 6
(4) 18

Answer (1)

Sol. d=Mi+pj+4K, b=-2 +4j—2K,C=2i +3j+K

Now, 5.6=\/5_4:> M=\/5_4

24
= -2A+4p-8=36
= 2u—-A=22 ()
A op 4
and -2 4 -2/=0
2 3 1
10 —-2u—-56=0 ...(ii)
. .. 78 138
By ()& (i) A=—,u=——
y (i) & (i) oM

p+ A= 24
73. A light ray emits from the origin making an angle
30° with the positive x-axis. After getting reflected
by the line x + y = 1, if this ray intersects x-axis at
Q, then the abscissa of Q is

2 2
) 573 ) 3:73
V3 2
3) — 4
3 2(\E+1) 4 (\/5_1)
Answer (2)
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Sol.
\ X+y=1
X
y =0 Q
AN
\ N\,
o[ amol \
Let Q(h, O)
OP reflected by x +y = 1.
So, image of Q lieson y = X
' J3
x-h 'y -2(h-1)
1 1 2
x=1,y=1-h
Itlieson y = X
3
1
1-h=—
V3
hopo L _¥3-1_ 2
BB 3B
Option (2) is correct.
74. Let A be the area of the region
{(X,Y) eR?:x2 +y? <21 y? <4x, x 21}. Then
E(A - lein_liJ is equal to
2 7
4 1
1 V3-= () 2J3-=
3 3
2 2
(3) V3-2 @ 23-2
3 3
Answer (1)
Sol.

75.

76.

Sol. f(x)=

Aakash
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3 21
Required area = ZJZ&dx + I J(21-x?) dx
1 3

312
_ollo X
3/2

21
:2\/§+—n—§—21sin_1\/g:A

2

%(A -21 sinl(%D = %

Option (1) is correct.

3

J21
+ {5\121— x2 + %sin_l(%ﬂ

2 3

1

|Og(x+1)(x - 2)

T ,XeR is
e“%% X _(2x +3)

The domain of f(x) =

(1) R-{-13} (2) (-1 0)-{3}
() R-{3} (4) (2,0)-{3}
Answer (4)
Sol. f(x)= M

e?INX _(2x +3)
i) x=2>0=>x>2
(i) x+1>0=>x>-1andx=-1
(i) x>0
(iv) x>—2x—-3=0
= x=-3)(x+1)=0
= x=#-1,3
(i) (i) ~ (i) N (iv)
X € (2, ) —{3}
Let f :

2
f(x):szJrl.Then

x2 +1
(1) f(x)is many-one in (—wo,—1)
(2) f(x)is one-one in [1, ) but not in (-0, ©)
(3) f(x)is many-one in (1, «)

(4) f(x)is one-one in (—w, ©)

Answer (2)

X2 +2x+1

x%+1

, wheref: R > R

_ (x+12y?

>0
x%+1
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77.

_ (0 +1)(2x +2)— (X* = 2x +1)(2x)
(x2 +1)°

f'(x)

_ 26+ 1)(xZ + 1) = (x + 17(2x)
(x? +1)?

= 2x+1)x2+1-(x+1)x)=0
= 2x+1)(x-1)=0
= x =1, -1 = points of minima and maxima

Let y = f(x) be the solution of the differential
equation y(x + 1)dx —x2dy = 0, y(1) = e. Then

lim f (x)is equal to
x—0

= @ o
e
1
3) = 4) e?
@ @ e
Answer (2)
Sol. y(x + 1)dx = x2dy
(X_H'de — d_y
x2 y

78.

1
= Inx-==Iny+c
X

x=1ly=e

= c=-

= Iny =Inx—1+2
X

2—

1
y=xe X

lim y=0xe™ =0
x—0*

For two non-zero complex numbers z:1 and z2, if
Re(z1zz) = 0 and Re(z1 + z2), then which of the
following are possible?

A. Im(z1)>0and Im(z2) >0
B. Im(z1) <0and Im(z2) >0
C. Im(z1)>0and Im(z2) <0
D. Im(z1)<0and Im(z2) <0

Choose the correct answer from the options given
below

(1) Band C (2) Band D
(3) Aand B (4) Aand C
Answer (1)

79.
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Sol.

Letzi=x1+iy1
Z2 =Xz +iy2

= XiX2—Yyiy2=0 (D)
(x1+x2)=0 ... (i)

X{ +y1yp =0

= Yiyo = _X12
= Y1 and y2 have opposite signs.

Three rotten apples are mixed accidently with
seven good apples and four apples are drawn one
by one without replacement. Let the random
variable X denote the number of rotten apples. If
u and o? represent mean and variance of X,

respectively, then 10(u? + ¢?) is equal to
(1) 25

(2) 250

(3) 30

(4) 20

Answer (4)

Sol.

X; 0 1 2 3
o 35 1105 1 3«21 3 7 1
' 210 6 210 2 210 10 210 30

1 6 21
W= Xpx =S

2710 210
1.3 1

25 10

_6

5

02=Zpix12—uz
1 43 1) (6)?
= Z+—+9 — || =
2 10 30) \5

1 6 3 36
=l 4 —t— |-—

2 5 10) 25
_14

25

Now, 10(u? + ¢?)
=20

-20 -
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80. Let A = 0 be areal number. Let a, B be the roots of
the equation 14x? — 31x + 3X = 0 and «, y be the

roots of the equation 35x2 — 53x + 4A = 0. Then %X

and 4o are the roots of the equation
Y

(1) 7x2+245x—-250=0
(2) 49x2 +245x+250=0
(3) 7x2—-245x+250=0
(4) 49x2 —245x+250=0
Answer (4)
Sol. 35x2—-53x + 4L =0 ..()
(14x2-31x+ 31 =0) x 2.5 ...(ii)
(i) and (ii) gives

A
X===a0
7
3\ 37 3
a[}:— =—"._ ==
14 14 » 2
= o4 4
73577736 "5
5
a+p=—=o==
P 7
3a_10 40 _20 5_25
B 7'y 7 4 7
Equation formed will be
x2—5x+@:0
49
49x2 — 245x + 250 =0
SECTION - B
Numerical Value Type Questions: This section

contains 10 questions. In Section B, attempt any five
guestions 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.

81. Leta, a, a, ... be a G.P of increasing positive

numbers. If the product of fourth and sixth terms is
9 and the sum of fifth and seventh terms is 24, then
a,a, +a,aa; +ag+a,isequal to

Answer (60)

Aakash
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Sol. Let r be the common ratio of the G.P
3 5 =
arrxar = 9

afr8 =9 =art=3

And
a,(rt+r%) =24
= 3(1+r)=24

r2=7 and alzf—g

Now

a,a + a,a,a, + a + a,

9
=afr®+alrl? 4 24

=24+ 734 <74+ % :
82. Five digit numbers are formed using the digits 1, 2,
3, 5, 7 with repetitions and are written in descending
order with serial number. For example, the number
77777 has serial number 1. Then the serial number

of 35337 is

Answer (1436)
Sol. Givendigits 1, 2, 3,5, 7
and number 35337

75 =60

7 =5%=625
5 =5=625
37 =53=125
357 =52=25
355 _=52=25
3537 _=5

3535 =5

35337 =1

Serial no. = 1436
83. Let the equation of the plane P containing the line

x+10=8_Ty=z be ax + by + 3z = 2(a + b) and

the distance of the plane P from the point (1, 27, 7)
be c. Then a? + b2 + c?is equal to

Answer (355)
Sol. Equation of the line:

x+10=8_—y=z
2

and plane P : ax + by + 3z =2(a + b)

line lies in P

-21 -
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-10a+8b=2a+2b

= [b=2d]

12a=6b

and
a-2b+3=0

so, [a=1 [b=2|
Now distance of (1, 27, 7) from P =c¢
1+54+21-6 c

Jia

a? +b? +c? :1+4+@
14

=355

84. Let f : R —» R be a differentiable function that
satisfies the relation f(x + y) = f(x) + f(y) — 1, VX, y

eR. If f'(0) = 2, then |f(-2)] is equal to

Answer (03)
Sol. f(x +y) = f(x) + f(y) -1
limit f(x+h)—f(x)
N

f(0) = 1

limit f(x)+f(h)-1-f(x)
“h0 h

, limit f(h)—l
f(X):h—>0 h

f'(x) = f'(0)
fi(x)=2
f(x)=2x+c¢

f(0) = 1

1=c
= c=1
fx) =2x+1
f(=2)I = [2(+2)-1]
=3
85. Let the co-ordinates of one vertex of AABC be A(O,
2, a) and the other two vertices lie on the line
X+o y-1 z+4
5 2
is 21 sq. units and the line segment BC has length

2421 units, then a2 is equal to

. For aeZ, if the area of AABC

Answer (09)
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Sol. A0, 2, )

B D C
Let coordinate of D = (bk — a,, 2k + 1, 3k — 4)
D.Rs. of AD =<5k —a, 2k—1, 3k —4 — o>
56k—-a)+2(2k—-1)+3Bk—-4—-a)=0
19k-40-7=0 ()

and %szz_leD =21

AD =421
Bk —a)?2+ (2k—1)2+ (3k—4 - )2 =21
19k? — 8ka + 02 — 14k + 4o = 2 .. (i)
from eq. (i) and (i) : =3
a2=9
86. Let a,b and ¢ be three non-zero non-coplanar
vectors. Let the position vectors of four points A, B,
Cand D be a—b+¢,Ada—3b+4¢,-a+2b -3¢ and
23— 4b +6C respectively. If AB,AC and AD are
coplanar, then L isequalto .
Answer (2)

Sol. AB=(k—1)a+(-2)b +3¢
AC = —2a+3b—-4¢
AD =-a—3b+5¢C
AB, AC, AD are co-planar

A-1 -2 3
-2 3 -4|[abc]=0
1 -3 5
A-1 -2 3

= | 2 3 —4|=0
1 -3 5

3(AL-1)-2(6)+3(6-3)=0
3(,—-1)-12+9=0
3(h.—-1)=3
A=2
87. Let the coefficients of three consecutive terms in
the binomial expansion of (1 + 2x)" be the ratio 2 :

5 : 8. Then the coefficient of the term, which is in
the middle of these three terms, is

Answer (1120)
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"c, 2 2
nCHl 2r+1 5

r+1_£
n-y 5

Sol.

nCr+l 2r+1 5

nCr+2 2r+2 =§
r+2 5 ..
=— (i
n-r-1 4 ()
Solving (i) and (ii)
r=3,n=8

Middle term = "C, ; (2) ™

4
= 8¢, (2)
=1120
88. Suppose f is a function satisfying f(x + y) + f(x) +
fly) for al x, y € N and f(l)z%. If
m
Z¢:i then m is equal to
—n(n+1)(n+2) 12
Answer (10)
Sol. f(x +y) = f(x) + f(y)
= f(x) = kx
1 1
f()=-=>k==
f(x):%x
$__fn) 1§ n 1
—n(n+1)(n+2) 5 7n(n+1)(n+2) 12
SRS S S |
55 (n+1)(n+2) 12
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89. If all the six digit numbers X1 X2 X3 X4 X5 X6 with 0 <
X1 < X2 < X3 < X4 < Xs < X are arranged in the
increasing order, then the sum of the digits in the

72t number is

Answer (32)

SOl 1 e, — 8c, =56
72< I 6c, =22
71

72t number = 245678
Sum = 32

11
90. If the co-efficient of x° in [ax3 +Bij and the co-
X

11

efficient of x-9in [ax _is are equal, then (a.p)?
Bx

is equal to

Answer (01)

Sol. T, . = 11Cr1(0cx3)117r1([3x)_r1

M+
1 11-1; o1 33-4
- ]Cfl ot g x 33741
33—4I‘1=9:> l‘1=6
1 11-r r 3\ T2
To = ey, (@x)™72 (-2)2 (px°)

fp 1 11-ry -1y 11-4r
=(-1)2 Hc,, a2 pi2 xR
11—4r2 :—9:>r2 =5
Equating the coefficients
11C6 asﬁ’e _ 11C5 o8 st

= af=1
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