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MATHEMATICS
SECTION - A n -
4 X+
Multiple Choice Questions: This section contains 20 Sol. I = J' 4 g
(2—-cos2x)

multiple choice questions. Each question has 4 choices -
(1), (2), (3) and (4), out of which ONLY ONE is correct.

Choose the correct answer :
61. The sum of absolute maximum and minimum

values of the function f(x) = |x2 — 5x + 6| — 3x + 2 in % —x+§
i _ i : I = ——= |dx
the interval [-1, 3] is equal to : _L 5 cos2x
(1) 24 (2) 13 2
(3) 12 (4) 10 x
4
Answer (1) oo J' m dx
2(2-cos2x)
Sol. fix)=|(x—=2)(x-3)]-3x+2 x e[-1, 3] _g
= fix)=x>-8x+8 x e[, 2] x dx
—X*+2x—4 x € (2,3) N IZET 2-1-tan® x
4 51 1+tan?x

1+tan“ x
= :—I X
[1+3tan x}j

Put tanx =t
~
= nJ. = |= I
2 1+3t2 63
63. The sum ZW is equal to :
Maximum value = 17 n=1 ( )
ini _ 13¢ 5 11e 7
Minimum value of —7 (1) T . (2) — %_4
Sum =24
i @ Lo Sy g Lot
ki T 4e 2
4 X+- e
62. The value of the integral j—4dx is : Answer (1)
i 2-Cc0s2x
- © 2
4 Sol. Zw
2 2 o (2n)
(1) — 2 —=
6 6V3 Put2n=t:>n=é
2 72
3) 4) —= 2
1243 343 tz 34
Answer (2) B t»%en t'
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Z 2.3t+8 65. Letf: R - {0, 1} > R be a function such that
:> S —
I
teven 2t f(x)+f(%) =1+ x. then f(2) is equal to
-X
= 1 > ( t-1 + 1 + 3 +§j
2 seven (E=r (-1 (e= ¢! (1) i (2) S
2 4
= 1 ( 1 + 4 -+§J 7 7
2taeven (t—2)! (t_1)! t! (3) § (4) Z
11 etre! 4(e—e‘1) 8(e+e'1) Answer (2)
= = + +
2 2 2 2 1
Sol. Nx)+f[———j:1+x ..(i)
1-x
= -1(13e—r5e'1)
4 If x >——
64. Leta, b be two real numbers such that ab < 0. If the 1-x
complex number 1+a./ is of unit modulus and a +
+1i p 1 of 1 1. 1
ib lies on the circle |z — 1| = |2Z|, then a possible 1-x 1- 1 | -X
1+|a] _ _ 1-x
value of ——=, where [f] is greatest integer
4p
ion f( 1 j+f(1_x S27X
function is : T—x = T ..
(1) -1 (2) 1
-1
1 1 If x 221
3) ——= 4) —
(3) > 4) > X
Answer (*) f(x—1)+f(x):2x—1 i)
Sol. [1+ai|=b+i] 5 X
= a’+1=b%+1=a% =b? <V 4L
& p+4b-1k42a+2m| fie)+ f=1)=3
1
= a?+1-2a+b? =432 + 4b2 f(—1)+f(§j=0
= 3a?+3b%+2a-1=0
f[ 1ir(2)=2
= ba’+2a-1=0 2 )
a —2++4+24 9
= Solving th f(2)==
2(6) olving these f(2) 2
-1+ J7 66. Letthe plane P pass through the intersection of the
6 planes 2x + 3y—z =2 and x + 2y + 3z = 6, and be
A+7 1-47 perpendicular to the plane 2x+ y—z+1=0.Ifd is
(a b) E[ 6 ' 6 or the distance of P from the point (-7, 1,1), then d? is
equal to :
—1-~7 —1+47
{ - 6IJ (1) 2 @ 2
83 53
1+[a] 3
—_— =00 ——48M8M— 250 250
3) — 4) —
4b 2(_1_ﬁ) 3) 52 (4) a3
No option matches Answer (4)
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Sol. Let the equation of plane P be

(2x+3y—z-2)+A(x+2y+3z-6)=0
Now since Pis 1" to 2x+y—-z+1=0
2(2+1)+1(3+21)-1(-1+3%)=0
A=-8
P: 6x+13y+25z=46

Now distance from the point (-7, 1, 1)

_|-42+13+25- 46|

| V36+169+625 |
g2 — 2500 250
830 83
2
67. Let sIxeR:0<x<1and2tan"1(1_—X)cos"1[1_x J}
l ox 1
If n(S) denotes the number of elements in' S then :
(1) n(S)=0

(2) n(S) =2 and only one element in S is less than
1

2

(3) n(S) =1 and the elementin S is less than %

1
(4) n(S) =1 and the elements is S'is more than 2

Answer (3)

_ 2
Sol. 2tan'1(1—xj:cos'1 L X2
1+ x 1+ x

Put tan"'x = 0, 0e (0, %j

2tan™ (tan (% - OD =cos™! (cos26)

2(3—9) - 20
4

T _40 orlo-=
2

r
8

o 1
X=tan| = |=4J2-1<—=
[SJ V2 2
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68. Leta=2i-7j+5k, b=i+k,é=i+2j-3k be
three given vectors. If r is a vector such that

Fxa=cxa and r-b=0,then |F| is equal to

11 11
M = () gﬁ
(3) Y214 @ 2
7 7
Answer (4)

Sol. r=c+2a

242(7)=0 = x:%

F = (7+2]-3K)+ 2 (27 -7] +5K)

69. Let P(xo, yo) be the point on the hyperbola 3x% — 4y?
= 36, which is nearest to the line 3x + 2y = 1. Then

V2(yo ~ xg) is equal to
(1) 9
(3) -9

(2) -3
(4) 3
Answer (3)

Sol. If (x,, ¥,) is point on hyperbola then

tangent at (x,, y,) is parallel to 3x + 2y = 1

Equation of tangent —» % —% =2

Slope of tangent = _?3

Equation of tangent in slope form

-3 9
e S P
Y= 2

y:_?SxiS«/i

Or 3x+2y =642
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Comparing
X Vo
12_9 1
3 2 82
-3
0=N2 Y=

V2(yo-Xo)=-3-6=-9

70. The number of integral values of k, for which one
root of the equation 2x2 — 8x + k = 0 lies in the
interval (1, 2) and its other root lies in the interval

(2,3)is

(1) 1 (2) 2

(3) 3 4)0
Answer (1)

Sol. f(1)>0=k>6
f(2)<0=k<8
f(3)>0=k>6
ke (6, 8)

Only 1 integral value of kis 7

71. Which of the following statements is a tautology?
(1) (pA(P—>q))—>~q
(2) pv(pAq)

~(~(p)>q)

4) p—>(pr(p—q))

(3) (p~q)

Answer (3)
Sol. ~p—»>qg=~(~p)vg=pvq
pArg—(~p—q)

pAq—>(pvQ)

~(prq)v(pVvQq)

(~pv~q)v(pvQ)

(~pvipva)v(~qv(ipvQq))
=TvT

=T

®
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72. Let P(S) denote the power setof S={1, 2, 3,...,10}.
Define the relations R1 and Rz on P(S) as AR1B if

(Ach)u(BmAc):d) and  AR.B  ff
AUB® =BUA®, VABeP(S). Then

1) Only Rz is an equivalence relation
2) Both R1 and Rz are not equivalence relations

3) Only R1is an equivalence relation

(
(
(
(4) Both R1 and Rz are equivalence relations
Answer (4)
Sol. R,: (AnB®)u(BAAC)=¢

=

) C c
R,: (AUB®)=(BUAC)

- A8

Both R, and R, are equivalence.

73. Let ax= exp(xﬁyy) be the solution of differential
equation 2x2ydy — (1 — xy?)dx = 0, x > 0,
¥(2)=4/loge 2. Then o + p—y equals
(1) -1 (2) 1
(3) 3 40

Answer (2)

Sol. Given differential equation

2x2ydy—(1—xy2 )Ydx=0,x>0

2xydy + y2dx = 1dx
X

J.d(xyz):J.ldx
X
2 .
xy“=Inx+C ()
y(2) = loge 2
2In2=In2+C
C=In2
by (i)
xy? =1In 2x
2
2x= e
a=2,p=1,y=2
at+tpf—-y=1
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74. For the system of linear equations ax+y+z=1, 75. Two dice are thrown independently. Let A be the
1 B hich ¢ th event that the number appeared on the 1st die is
x+ay+z=1, x+y+az=p, which one of the less than the number appeared on the 2™ die, B be
following is NOT correct? the event that the number appeared on the 13t die
1 It has infinitel lut o= 1 is even and that one the second die is odd, and C
(1) It has infinitely many solutions if o = 1 and be the event that the number appeared on the 1st
B=1 die is odd and that on the 2" is even. Then
3 (1) A and B are mutually exclusive
2) X+y+z=—ifa=2andp =1
( 4 (2) The number of favourable cases of the events
o A, Band C are 15, 6 and 6 respectively
(3) Ithas no solution if a. = —2 and f§ = 1 (3) The number of favourable cases of the event
(4) It has infinitely many solutions if o = 2 and (AUB)NC is 6
p=-1 (4) Band C are independent
Answer (4) Answer (3)
Sol. For infinite solution A=A, =A, =A, =0 (1,2),(1,3), (1, 4), (1, 5), (1, 6)
(2,3),(2,4),(2,5), (2, 6)
o 1 1 Sol. A=4(3,4), (3,5), (3, 6)
_ 0= (B —3a42)- -
A=1 a 1=0=2>a"-30+2)=0=>a=1-2 (4, 5), (4, 6)
11 a (5, 6)
If p = 1, then all planes are overlapping n(A) = 15
Option (1) is correct. (2,1),(2,3), (2, 5)
(6, 1), (6, 3), (6, 5)
=2,p=1
*=2p n(B) =9
2x+y+z=1 Similarly, n(C) = 9
X+2y+z=1 (4,5) e Aand (4,5) e B
X+y+2z=1 .. A and B are not exclusive events
Adding all three equations n((AuB)NC)=n(ANC)+n(BNC)-n(AnBNC)
3 =3+3-0
X+y+z=— =
y 1 6
Option (3) is correct.
option (2) is correct. 9 9
Option (3) n(B):%, n(C)=£, n(BNC)=0
fa=-2andpB=1,thenA=0, A, #0 = n(B)-n(C)=n(BNC)
No solution . Band C are not independent
76. Th f th [ i b
Option (3) is correct. © area ot the region given by
xy<81<y<x?lis:
Option (4) {(X’y Jixy<8l<ys<x } S
fa=2 = A%0 (1) 8|ogez_g 2) 16I0962+%
Unique solution exist 14 .
Option (4) is incorrect. (3) 16|0992'_?; “) 8|0992_F6
Option (4) is answer. Answer (3)
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Sol.

2 8

Required area = J‘(x2 -1) dx+j(§—1j dx

X
1 2

8 1
:[(5—2)—(5—1)}+[8In8—8—(8|n2—2)]

:i+8ln4—6
3

=8In4—1—4
3

:16In2—E
3

77. Ify(x)=x*, x>0, then y” (2) -2y (2) is equal to:

(1) 4 (log 2)* -2
(2) 4 (log2)? +2
(3) 4log 2 +2
(4) 8log,2-2
Answer (1)
Sol. y=x*
y'=x*(1+Inx)

n_ X 2 X
y"'=x"(1+Inx)" + —
X

f(2) - 2f(2) = (4(1 +1n2)2 + 2) —(2)(4(1+In 2))

=4(1+(n2)*)+2-8

= 4(In 2)? -2

78.

79.

®
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Let a=5{—/-3k and b=i+3j+5k be two
vectors. Then which one of the following statements
is True?

(1) Projection of a on bis ﬂand the direction
35
of the projection vector is same as of b .
7 and the direction

35

of the projection vector is opposite to the

(2) Projection of @ on b is

direction of b .

(3) Projection of a on b is1—7 and the direction of

J35

the projection vector is same as of b.

ﬁ and the direction

V35

of the projection vector is opposite to the

(4) Projection of & on bis

direction of b

Answer (2)

Sol. a=5i—j-3kb=1i+3j+5k

projection of a- b = 5_3_15|= 17
J35 | 35
ab<0
Option (2) is correct.
Let9 = x, <x, <... <x, be in an A.P. with common

difference d. If the standard deviation of Xys Xgeven Xg

is 4 and the mean is X, then X + xg is equal to:

1
(1) 18(1+ﬁ]

(3) 25

(2) 34

8

(4) 2(9 + ﬁj

Answer (2)
Sol. Let the seriesbe a—3d,a—2d,a—-d, a, a + d,

a+2d a+3d

Givenx,=9=a-3d=9 ..(i)

Variance does not change of shifting origin
Variance and mean of

-3d, -2d,—d, 0, d, 2d, 3dis 16 and X —a

= 16 :%(90{2 +4d? +d?)—(0)?
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= 16:$><14d2

= d=2(A.P.isincreasing)

Using (i)
a=15
Xg=at2d
=15+4=19

X+Xxg=a+19
=15+19
=34

option (2) is correct.

80. IfA:1 1 \/§ , then:
2|3 1

(1) A3 — A% = 2| (2) A0+ AB _A=]

(3) A0+ A%+ A= (4) A0= A%
Answer (2)
1
Sol. A:1 3
2|3 1
Let =2
3
22 _ cos® sinb || cosO sin®
| —sin6 cos6||-sin® cos

c0s20 sin20 |
—sin20 cos20 |

43 _| cos20 sin26 [ cos® sin®
—-sin20 cos20

| —sin® cosH

[ cos36  sin36 |
| -sin36 cos36

230 _ cos300 sin300| |1 0
—sin300 cos300| [0 1

A25={C08259 sin259J_;[ 1 \/§:|=A

—sin250 cos2560 N

A0 L A2 A

option (2) is correct.
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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.

81. If the term without x in the expansion of

2 22
x3 +% is 7315, then o] is equal to
X
Answer (01)
2 22
Sol. Given expansion | x3 +%
X
2 22-r
22 3 o
Triq="Cp| x3 (—3
X
For constant term
44-2r 3r -0
r=4
Now 22C,u* =7315
22x21x20x19 4 _ a4
4x3x2x1
at=1
lof = 1

82. The point of intersection C of the plane
8x + y + 2z = 0 and the line joining the points
A(-3,-6, 1) and B(2, 4, —3) divides the line segment
AB internally in the ratio k: 1. If a, b, ¢ (|a|, |b, |c|
are coprime) are the direction ratios of the
perpendicular from the point C on the line
1-x y+4 z+2

1 2 3

,then |a + b + ¢| is equal to

Answer (10)
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Sol.

A3, -6, 1 5(2 4,-3)

®n
=

2K 3 4K — 6 -3K +1
Then ¢ =
K+1 K+1' K+1

Itlieson8x+y+2z=0
16K-24+4K-6-6K+2=0

K=2

C- (12_5]

33 3
x=-1 y+4 z+2
-1 2 3
X=—t+1,y=2t—4,z=3t-2

for 17

f1-t=X )il 2t—a-2)13[3t-24+ 2] 0
3 3 3

‘141‘:11:>1‘:ﬂ
14

=t

Given line :

PR -5 -130 85
’ 3x14 3x14’ 3x14

(a+b+c)=10
83. If the x-intercept of a focal chord of the parabola

y2=8x + 4y + 4 is 3, then the length of the chord is
equal to

Answer (16)

Sol. y»=8x+4y+4
(y—2)?=8(x+1)
Focus =(1, 2)

Equation of focal chord : XY 1and 1+z =1
3 3 b

b=3

x+y=3
Intersection with parabola
y2+d4-4y=8(4-y)
y?+4y—-28=0

®
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(v4 —y2)2 =16+4x28
(x1—x2)2 =16+4x28
length = V2x16x8 =16

84. Let ax + By + yz = 1 be the equation of a plane
passing through the point (3, -2, 5) and
perpendicular to the line joining the points (1, 2, 3)
and (-2, 3, 5). Then the value of afy is equal to

Answer (06)

Sol. Plane :
a(x-3)+b(y+2)+c(z-5)=0
Dr’s of plane : 3f—]’—2/€

<3,-1,-2>

P:3(x-3)-1Ny+2)-2(z-5)=0

3x-9-y-2-2z+10=0

3x—y—-2z=1
a=3,B=-1,y=-2
affy=6
85. The line x = 8 is the directrix of the ellipse
X2 2
g o o0 =1 with the corresponding focus (2, 0).
a® b?

If the tangent to E at point P in the first quadrant
passes through the point (0, 4J§) and intersects

the x-axis at Q, then (3PQ)? is equal to
Answer (39)
2 .2

Sol. X—2+y—:1
b

F(2,0)=(ae, 0 =
(2,0)=(ae.0)a=4| _ 2 _.,
a
X=8=x=— e=—
e 2
2 2
X
- XY _
16 12

T: y=mxi\/16m2+12

Passes through (0, 4\/5)

= +/16m? +12
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m==

N w

T:y:%3x+\/4§

T:%x+y=m 0
T X Wy ...(ii)
16 12

Comparing (i) and (ii)

(@

2 4
o2
3
3(PQ)Y* = 9(PQ)>

NER It

2 3 4

=39
86. Number of integral solutions to the equation
x+y+z=21, where x>1y>3,z>4,is equal to

Answer (105)
Sol. x+y+z=21
x>21,y=>3,y=>4

X, ty,+z,=13

Number of solutions =13 +3-1C, |

_ 150, -1 _7.15
21,131

=105

87. Let the sixth term in the binomial expansion of
(\/21%(10_3 ) +3/ 2(x_2)1°g23J , in the increasing

powers of 2Dle b 21 If the binomial
coefficients of the second, third and fourth terms in
the expansion are respectively the first, third and
fifth terms of an A.P., then the sum of the squares
of all possible values of x is

Answer (04)
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Sol. "C,,MC,,MC5 are first, third and fifth term of AP

a="Cy
a+2d=""0C,
a+4d =" Cs
2MCy, -"MC3=m
= m=7o0rm=2

m = 2 is not possible

m=7
[ \/2logz(10—3") 5 2(x_2)|og§ Jm

T, =21

e [(10 - 3X);] _ (3)2 =21

253—73’((10—3"):27

3X(10-39 =9
Let3x=t
(10— =9
?2-10t+9=0
(t-9)(t-1)=0
t=9ort=1
3¥=9o0r3*=1
x,=2o0rx,=0

x12+x§:4

88. The sum of the common terms of the following three
arithmetic progressions.
3,7,11,15, ..., 399,
2,5,8,11,...,359 and
2,7,12,17, ..., 197,

Is equal to

Answer (321)

Sol. S1—>3,7,11, ...,399
S2-52,5,8, ...,359

S5 —>2,7,12,...,197
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89.

Common terms of Sz and Ss are given by
S4—2,17,32, ..., an

a, <197

2+15(n-1)<197

n<14

S4—2,17,32,...,197

Common terms of Ss and S1 are given by

47,107, 167
Sum =47 + 107 + 167 = 321

The total number of six digit numbers, formed using
the digits 4, 5, 9 only and divisible by 6, is

Answer (81)

Sol. Units, place must be occupied by 4 and hence, at

least one 4 must be there.

Possible combination of 4, 5, 9 are as follows

4 5 9 No. of Number
|
11 4 oS
41
|
14 1 > g=
41
|
2 2 2 » 2.
2121
|
30 3 S o
213!
|
330 S 10
213!
|
4 1 1 S50
3!
51
6 0 0 51
Total = 81

Q

®
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90, If ]f. 5eosx (1 +c0sxcos3x +cos’ x +cos’ xcos 3x) dx

14+ 5 T16°

0

then k is equal to

Answer (13)

Sol. Let g(x) =1 + cosx cos3x + cos?x + cos3x cos3x

Clearly, g(x + x) =

I _ TSCOSX (g(x))
5 1+5COSX

g(x)

..(i)

5COSX ( (X)

]E cos X "']Ef(x)dXZTf(n—X)dx
o 1+5 0 5

[ = jmg(x) ..(ii)
o1+5

Q) + ()= 2/ :Tg(x)dx
0

T
2l = I1+cosxcos3x+cosz X +cos® xcos3x dx

0

n1+1(cos4x+0032x)+1(1 +C0S2X)

"

+ %(cosSx +3cos x)cos3x dx

1 n 1
= —(0+0)+=+—(0
n+2( + )+2+2()

+ %jcos2 3x +3cosxcos3x dx

=E+1J1(1+cosz)+§(cos4x+c052x)dx
2 42 2
B O+3(0+0) _3r, =

2 4\2 2 2 8
L I NPT

8 16
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