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Important Instructions :

1. The testis of 3 hours duration.
2. The Test Booklet consists of 90 questions. The maximum marks are 360.

3. There are three parts in the question paper A, B, C consisting of Physics, Chemistry and
Mathematics having 30 questions in each part of equal weightage. Each question is allotted 4 (four)
marks for each correct response.

4. Candidates will be awarded marks as stated above in Instructions No. 3 for correct response of each
question. ¥ (one-fourth) marks will be deducted for indicating incorrect response of each question.
No deduction from the total score will be made if no response is indicated for an item in the answer
sheet.

5. There is only one correct response for each question. Filling up more than one response in each
question will be treated as wrong response and marks for wrong response will be deducted accordingly
as per instruction 4 above.

6. Use Blue/Black Ball Point Pen only for writing particulars/marking responses on Side-1 and Side-2
of the Answer Sheet. Use of pencil is strictly prohibited.

7. No candidate is allowed to carry any textual material, printed or written, bits of papers, pager, mabile
phone, any electronic device, etc. except the Admit Card inside the examination hall/room.

8. The CODE for this Booklet is E. Make sure that the CODE printed on Side-2 of the Answer Sheet is

the same as that on this booklet. In case of discrepancy, the candidate should immediately report
the matter to the Invigilator for replacement of both the Test Booklet and the Answer Sheet.
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| PART-C : MATHEMATICS |

61. IfX={4"-3n-1:ne NfandY={9(n-1):ne N}, = 63. Ifae R and the equation

where N is the set of natural numbers, then X U Y'is
Bx-[x])?+2(x-[x]) +a>=0

equal to
1 X 2 Y (where [x] denotes the greatest integer < x) has no
@) N @) Y-X integral solution, then all possible values of a lie in
Answer (2) the interval
1) (-2, -1
Sol. X={(1+3)"-3n-1,ne N} @ )
- ) 2) (= -2) U (2 )
=3°("Cy+"C3.3+...43" "), neN
("Cy+"C33+..43"7), neN} @) (-1,00U (0,1)
= {Divisible by 9} @ 1,2
Y={901-1), ne N} o
— (All multiples of 9) Answer (3)
So, XY Sol. -3(x - [x])2+ 2[x - [x]) + 4% =0
o ' 3{x)?-2(x}-a2=0
62. If z is a complex number such that |z| > 2, then a#0, 3({35}2 _§ {x})= a2
1
the minimum value of Z"‘E 2 =3[ () 1 : 1
3 3
: 5 '
(1) Is strictly greater than = 0<(x) <1 and — L < ) 1.2
3 . 3 3 3
(2) Is strictly greater than ) but less than 5 ' N 4
0<3|{x}-=] <=
5 3 3
@) Isequal to 5 | N2 g
(4) Lies in the interval (1, 2) 3 = 3[{x} B E) R 1
Answer (4) For non-integral solution
Sol.

0<a’<landae(-1,0)u (0, 1)
Alternative

B+ 2} +a2=0

_1 / Now, -3{x}2 + 2{x}
2 : S

1

Z+E O
1
1 2/3

So, | z|-=<|z+= il EEEE TR

lz] 7
= z+% > 2—%‘

to have no integral roots 0 < a? < 1
3

= | Zmin. E‘ ae (—-1, 0) U (0, 1)




64. Let o and [ be the roots of equation
px>+gx +r=0,p#0.1f p, g rarein AP. and
14_1 =4 -
o B , then the value of | - B] is
T N
m = @ =5
G 27
6 5 W =5

Answer (2)

Sol.

p, q, v arein AP
2g=p+r ..()
11
—+—=4
Also o B
70t+|3
2Py
-
24
——p = = —
SoSAEAs )
p
From (i)
2(-4r)=p+r
p=-9r
= -4y
r=r
Now [o-Bl= (o + )’ - 40P
2
_ (_q) A
P p
N9 -4pr
Pl
N16r7 43617
|-9r|
2413
9
65. If o, =0, and f(n) = o + B" and

3 1+f(1) 1+ £(2)
T+f(1) 1+f(2) 1+£(3)
1+£(2) 1+f(3) 1+f(4)
= K(1 - a)? (1 - B)? (o - B)? then K is equal to
D 1 @) -1

1
@ B

) of )
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Answer (1)

1+1+1 1+a” +p2
1+a?+p* 1+a’ +p°
1+a?+B% 1+0’+p°> 1+a*+p*
1 1
=la B 1x|1 B B?
o2 B2 1 1 1 1
=[1-wd-pa-pr
So, H
66. If A is an 3 x 3 non-singular matrix such that

AA’=A’A and B=A"'A’, then BB equals

1+o+p

Sol. | 1+a+p

110coc2

(1) B @ @7y
@) I+B @ I
Answer (4)
Sol. BB'=(A™.A')AA™))
= ATAA (A fas AA' = AIA)}
= [(AAY
=lI=P=]

67. If the coefficients of x*> and x* in the expansion of
(1 + ax + bx?) (1 - 2x)!8 in powers of x are both zero,
then (a, b) is equal to

o (2]

o (182

Answer (2)
Sol. (1 + ax + bx?) (1 - 2x)"®
(1 + ax + bx})[8C, - 18C,(2x) + BC,(2x)2 -
18C,(20) + 15C,2%) - ... ]
Coeff. of x* = -"¥C,8 + 4 x 4.18C, - 2b x 18 = 0

272
@) (1@ T)

4a+18x17

18x17x16 o 517 3610

6

51 x 16 x 8+ a x 36 x 17 - 36b =0
34 x 16 + 51a - 3b = 0

51a - 3b = 34 x 16 = 544

= 51a - 3b = 544 . (i)

Only option number (2) satisfies the equation
number (i).
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68. 1f (10)° + 2(11)" (10)* + 3(11)2 (10)/+ .. + 10(11)° =
k(10)°, then k is equal to
(1) 100 () 110
o 12 A
©) 7o @ Too
Answer (1)

Sol. 107 + 2-(11)(10)® + 3(11)%(10)” +... + 10(11)° = k(10)°

x =107 + 2:(11)(10) + 3(11)X(10)7+ ... +10(11)°

Ex =11.108 (11NV2.(100 9 10
ToF = 1110° + 212 (10)7 +.. + 9(11)° + 11

11
x(l - E) =10° + 11(10)® + 112%(10)7 +... +11° - 110
10
o]
o) |

= -1“’—0 = (110 —100) — 1110 = _10%°

= x=10" = k10°

= k=100

69. Three positive numbers form an increasing G.P. If
the middle term in this G.P. is doubled, the new
numbers are in A.P. Then the common ratio of the
G.P.is
1) 2-43 2 2443
®) V2443 @) 3+42

Answer (2)

Sol. a4, ar, ar* — G.P.

a, 2ar, ar* — AP,

2% 2ar=aqa+ ar?

4r =1+ 2

= P2-4r+1=0

+J16 -
r= #zzi\@

r=2+x/§

r=2—4/3 is rejected
(r>1)

G.P. is increasing.

sin(ncos” x)

li i
70. lim 2 is equal to
(1) - @ =
n
@ 5 @1
Answer (2)
Sol. Vlim sin(m C2082 x)
x—0 X
' . .2
— lim sin(m(1 —osm X)
x—0 X~
.2
=lim Si-n(n_Lzlnx)
x—0 x
i . (m sin? x) — .
= lzli% smx—2 [ sin(m— 6) = sin 0]
.. (msin’x) msin®x
=lim sin
x>0 (rsin? x) x?
| sinx
=lim 1><7'C( ) =T
x—0 X
. . . 1
71. If g is the inverse of a function fand f'(x)= L
+X
then g'(x) is equal to
1
1 5 2) 1+ 5
Q) 1+{g(x)} @ {g(x)}
B) 1+x° 4) 5x*
Answer (2)
' 1
Sol. fl(x)=——==f(8(x)=x — f'(gx)g'(x)=1
1+x
§(9)= =1+ (g
° f(8(x)
72. If f and g are differentiable functions in [0, 1]
satisfying f(0) = 2 = ¢(1), g(0) = 0 and f{(1) = 6, then
for some ¢ €]0, 1]
M flO=80 @ f=20)
() 2f"() =8') @ 2f'(0) =33(9)
Answer (2)
Sol. Using, mean value theorem

oy SD=F(O)
fo=tE=0

i) 280 =8(0)
gle)="— =2

s, [F19=28(0)



73. If x = -1 and x =

f(x) =0t10g|x|+[3x2 +x then

, ) )
(1) o=2B=-7 @ 0=2B=3
, ) )
B) o=-b, l3=5 (4) oc=—6,[3=—E
Answer (1)

Sol. f(x)=olog|x|+Bx+x

Fr)=242Bx+1=0 atx=-1,2
X

—0—-2p+1=0 = oa+2p=1 ..(i)
SHABI=0 = av8B=2 (i)
1
6p=-3 = B__E
. uzz

1 x+l
74. The integral J(1+x—;)e *dx is equal to

1 1
X+ Yh—

1) (x+1)e *+c @ —xe *4c

' ! 1
® (x—l)eHx +c @) xe"v e

Answer (4)
ol !
Sol. [ = j{e( ’“]+x(l—i,,)e”x dx
2
ol
= xe *+c

s | (f )+ f(0)dx=xf(x)+c
75.  The integral

n

I\/l + 4sin? 5 -4 sm dx equals
0

1) 43-4 2 W-4-2

@) m-4 4 23“ 4-43

2 are extreme points of
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Answer (2)
71-: 2 X X
1+4sin” = —4sin= dx
Sol. 5[\/ sin 5 si 5
[ ox 1 ]
sin—=—
2 2
n
=I251n——1 dx :>£=£%.x=E
M 2 6 3
x bn 5n
= X =—
12 6 3 ]
7 n/3
= I (1—25111 )dx+ J (2811‘1——1)(2'
0 2 /3 2
' LT3 . T
=[x+4cos—] +[—4cos——x}
0 2 /3
=£+4£—4 O—n+4£+E
3 2 3
- 4f3-4-Z
76. The area of the region described
={x,y):®+y2<land > < 1-1}is
y E-2 2 T2
M 2 3 @) 2 3
o T4 y R4
) 3*3 @ 573
Answer (3)
Sol.
x2+y2=1

Shaded area

n(l) ZI 1—x)dx
3/2 1

_r 20-9"

) 3/2 ( .

T 4

=5+30-(1)

T 4

=—4—=

2 3

by
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77.  Let the population of rabbits surviving at a time t be = 79. Leta, b, c and d be non-zero numbers. If the point of
governed by the differential equation intersection of the lines 4ax + 2ay + ¢ = 0 and
i) 1 5bx + 2by + d = 0 lies in the fourth quadrant and is

p 4
——=—p(t)-200 = equidistant from the two axes then
TR pt) . If p(0) = 100, then p(t) equals q
1) 3bc-2ad =0
(1) 600 - 500 ¢/2 @
(2) 400 - 300 ¢t/ (2) 3be + 2ad =0
(3) 400 - 300 ¢/2 (3) 2bc -3ad =0
(4) 300 - 200 ¢/2 (4) 2bc +3ad =0
Answer (3) Answer (1)
Sol. d;;(: ) _ %P (£)=200 Sol. Let (o, -0) be the point of intersection
: -
1d(P(t)) - [dt daoc - 2a00+c=0 — o= Y
(7 p(t)— ZOO) J
- and 5ba-2ba+d=0 = “=-3
pt) )
2log| —=-200 |=t
og( 2 e = 3bc = 2ad
t .
@—200:(33]{ = 3bc-2ad =0
Using given condition p(t) = 400 - 300 e"? Alternative method :

78. Let PS be the median of the triangle with vertices The point of intersection will be
P(2,2), Q(6, -1) and R (7, 3). The equation of the line :
passing through (1, -1) and parallel to PS is * Y _ 1

2ad-2bc  4ad-5bc  8ab-10ab
1) 4x+7y+3=0 (2) 2x-9y-11=0 ,
2(ad -
G 4x-7y-11=0 4) 2x+9+7=0 x=(112—a:’:)
Answer (4)
= 5bc - 4ad
Sol. = I
0 PR2) 2ab
Point of intersection is in fourth quadrant so x
is positive and y is negative.
Also distance from axes is same
So x = - y (- distance from x-axis is - y as y is
" negative)
Q(61_ 1) S R(7/3)
S is mid-point of OR
SO S = [E/ 3 - 1)
2 2
{21
2 (x, y)
Slope of PS = % _.2 2(ad=be) _ ~(5be - dad)
2.2 9 “2ab “2ab

L

2
Equation of line = y-(-1) = -g(x -1

+9=-2x+2=2+9%+7=0

2ad - 2bc = - 5bc + 4ad
= 3bc-2ad=0 (1)
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80. The locus of the foot of perpendicular drawn from Ity >0,
the centre of the ellipse x* + 3y? = 6 on any tangent YH2-2y=12+1+2y
to it is = 4y=1
(1) @+ )7 = 6x® + 22 1
= y=—
@ @+ y?)?=6x? - 27 4
Ify<o0
3 2 2)2 = 6x2 + 212 i’
@) (- y2)2 X yz P22 =2+1-2y
@ (= -y)”=6x" -2y = 1 =2 (Not possible)
Answer (1) 1
Loy=—
22 yz 4
Sol. Here ellipse is —+*5=1, where > =6, b> =2 82. The slope of the line touching both the parabolas
a” b y? = 4x and x* = -32y is
Now, equation of any variable tangent is 1 5
' , @ 3 @ 3
y=mxt\a’m® +b* () 8 3
where m is slope of the tangent 3) % 4 %
So, equation of perpendicular line drawn from Answer )}
centre to tangent is Sol. 12 = 4x 1)
'y_ —x @ xz = 32y )
=— (i
m m be slope of common tangent
Eliminating m, we get Equation of tangent (1)
@ +y’) =a’x” + 07y y=mx+ 1 ...(0)
: ) m
= |(x2 +y2)2 =6x> +2y2| Equation of tangent (2)
= _ + 2 .
81. Let C be the circle with centre at (1, 1) and radius = 1. i Y mx 87” )
If T is the circle centred at (0, y), passing through (@) emd (1) are identical
origin and touching the circle C externally, then the 1,
radius of T is equal to P 8m*
' 1
1 1 = mi=
1) - 2) — 8
M 5 @ 5
1
. m=—
©) V2 ) R Alternative method :
Answer (2) Let tangent to yz =4x be
Sol. C Yy =mx+ 1
m
- (1, 1) as this is also tangent to x? = -32y
T Solving x2 +32mx+ ; =0
Since roots are equal
D=0
C=(x-1)" +(y-1)* =1 - ()P -4x2_0
Radius of T = |y]| "
T touches C externally - m = %
O-1+y-12=1+ |yl :

= T+yr+1-2y=1+12+2]y|
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83. The image of the line 84. The angle between the lines whose direction
consines satisfy the equations [ + m + n = 0 and

x-1_y-3 z-4 l2=rn12+112is

in the plane2x -y +z+3 =0

3 1 5 n R
is the line @ 6 @ b
x=3 y+5 z-2 3 x n E:
(1) x3 =3’1 =Z_5 ®) 3 S
Answer (3)
7x—3_y+5_z—2 Sol. I+m+n=0
@) 3 -1 5 =m?+ n?
, Now, (-m - 11)> = m? + n?
o) x+3 y-5 z-2 = mn=0
3 1 -5 m=0orn=0
, Ifm=0 Ifn=0
) X4:33=y—15=z-;2 then /= -n then / = -m
- - P+m?+n’=1 P+m?+n>=1
Answer (3) Gives = 2m’=1
| 1 51
= n=+r— = H~ ==
2 2
Sol. A(1,3,4) ]
3i+ ]+ k ie. (I, my, n,) = m=i72
1 1 1
_l = __/Or_ m=——
P ( 72 zJ et "R
AoA A 1
3i+j+5k [:_T
A’ —_ s 2
(a b, c) n=0
(L 1y 11,)
1 1
a_]._b—3_c_4:_?\' = __2/_2/0
2 -1 1
= a=2A+1 COSG:E
b=3-\ 9=E
c=4+A 3
P—(k+1 3 A 4+7‘) 85. If [szl; bxc Exﬁ]zk[a b ¢ then ) is equal to
> o0 @1
2(k+1)—[3—£j+(4+&)+3=0 @ 2 4 3
2 2 Answer (2)
A A Sol. L.HS.
2A+2-3+ E+4+E+3=O = @xB)-[(Bx&)x (Exi)]
M+6=0=A=-2 = (axDb)-[(bxE-d)E - (bxE-¢)i]
a=-3,b=5,c=2 =(ixb)-[[bTal] [-bxé.c =0]
So the equation of the required line is = V[EFE] (axb 7)=[7b]
x+3 y=5 z-2 [axb bx¢ exd]=[abe]

x
3 1 -5 Sor=1



86.

Let A and B be two events such that
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Answer (2)

— 1 1 — 1
P(AUB)=E, P(AﬂB)=Z and P(A):Z/ where | gol. fk(x)=%(sinkx+coskx)

A stands for the complement of the event A. Then
the events A and B are

(1) Independent but not equally likely

(2 Independent and equally likely

(3) Mutually exclusive and independent

4) Equally likely but not independent

Answer (1)

Sol. P(AUB)=

1

6
PA)=7= p(A):l-%:%

P(AUB) = P(A)+P(B)- P(ANB)

é=§+P(B)-l
6 4 4

= P(AUB)=1-

N | =
e N K¢

1
P(B)==

(B)=3

P(A) # P(B) so they are not equally likely.

Also P(A) x P(B 3X1 !

X =—X=—=—

s0 P(4) x P(B) = X5 =7
=P(A N B)

P(AnB)=P(A)- P(B) so A & B are independent.

87. The variance of first 50 even natural numbers is
437
(1) 437 (2) 1
833
(€) e 4) 833
Answer (4)
x2 5
Sol. Vari =——-(x
0 arlrance N (x)
o 22447 +..+100? [2+4+...+100)2
= 0 = -
50 50
12 A2 A2 2
_ 4(1°+2°+3"+....+50 )_(51)2
7 50
_ 4(50><5] X]O]J—(Sl)z
50x6
= 3434 - 2601
= 062=2833

88.

) 1,. « .
Let fk(x)=E(SIHAX+COSk x) where xe R and k>1.

Then fu(x) = f(x) equals
1

& @ 3

1

SR ]

©) 4)

89.

1

'f4 (x)—fo(x) = —(sin® x+cos* .\’)—%(Siné x+cos® x)

4

i[l—Z sin® x cos” x]—%[l—SSin2 x cos? x]

A bird is sitting on the top of a vertical pole 20 m
high and its elevation from a point O on the ground
is 45°. It flies off horizontally straight away from the
point O. After one second, the elevation of the bird
from O is reduced to 30°. Then the speed (in m/s)
of the bird is

M) 2047 @ 20(5-1)
@) 40(v2-1) (1) 40(~3-2)

55

Answer (2)

Sol.

90.

fee 20 20

20
From figure tan 45° = =~
' 20

x+y
s0, y=20(~/3-1)
i.e., speed = 720(\/3—1) m/s.
The statement ~(p < ~q) is
(1) A tautology

(2) A fallacy
(3) Equivalent top < g

and tan30°=

(4) Equivalentto~p g

Answer (3)
Sol. ~(p & ~q)

Pla|~a|re~a|~pe~)
F| T F T

T| F T F
F|IT T F
T| F F T
Clearly equivalent to p <> g

s -




