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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. Givenset={1, 2,3, ..., 50}

One number is selected randomly from set. Find
probability that number is multiple of 4 or 6 or 7.

21 18

(1) =0 (2) =

8 21

3) 2 (4) 25
Answer (1)

Sol. Take P(A) = Probability that number is multiple of 4
P(B) = Probability that number is multiple of 6
P(C) = Probability that number is multiple of 7

_12 8 pioy= T

PB)= o5 PO = o5

P(A ,
“) 50 50

P(A~ B)= & (Multiple of 12)
50
P(B C) = % (Multiple of 42)

P(A N C)= % (Multiple of 28)

P(A ~ B~ C) = 0 (Multiple of 84)

P(Auw BuU C)=PA)+ PB) +PC)-PAnN B) -
PBNC)-PANC)+PAnBN C)

- 12, 8,7 4 1.
21
50

JJ1=sin2x dx is

N
oA —w|a

(1) V2 -3 +1
(3) 24/2 ++/3 -1

Answer (2)

@) 22 -3 -1
4) V2 +43 -1

Sol.

|sin X — COS x|dx

ola—wla

= | (cos x —sinx)dx + | (sinx — cos x)dx

IR T ]
Ala—w|a

T
=(sinx + cos x)* + (—sinx — cos x)
6

= K% + %} - [sin% + cosgﬂ +
[(—sing - cosgj - (—sin% + cos%ﬂ

{@_[LEJH_E_;;L}

2 2 2 2 J2 2
=22 -3 -1

3. A={1,2,3, 4} minimum number of elements added
to make it equivalence relation on set A containing
(1,3)and (1, 2) in it.
(1) 8
(3) 12

Answer (1)

Sol. SetA={1, 2,3, 4}
For reflexive relation
We need to have (1, 1), (2, 2), (3, 3), (4, 4).
For symmetric,
(1,3) €A
So (3, 1) should be added
And (1, 2) €A
So (2, 1) should be added
set has become {(1, 1), (2, 2), (3, 3), (4, 4), (1, 3),
(3, 1).(1,2),(2,1)}
Now (3, 1) €A
(1,2) eA
So (3, 2) should be added (for transitive)
Then (2, 3) should be added (for symmetric)
So set becomes
{(1,1), (2, 2), (3,3), (4,4),(1,3), (3, 1), (1, 2), (2,
1), (3,2), (2, 3)}
So minimum 8 elements are added

wla

T

|

@) 9
4) 16
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4. Iflna,Inb,Incarein APandIna-In2b,In2b -
In3c,In3c—Inaarein APthena:b:cis

(1) 1:2:3 (2) 7:7:4
3) 9:9:4 (4) 4:4:9
Answer (3)
Sol. Ina,Inb,Inc— AP
= b?=ac ...(i)
a 2b , 3c

In—,In—,In— — AP
2b 3¢ a

(@T_ixs_c
3c 2b a
45> 30

92 2b
8b3 =27¢3

4b? = 9c?

4ac = 9¢?

=
From (ii) & (iii)
4a=9c=4b=k

-..(i)y=>[4b = 9c|

... (iii)

» Ol ©Olx

5. Ifr=|z|,6=arg(z)andz=2— 2itan[58—nj then find

(r, 6)

5n 3rn
(1) (ZSGC?,?j

(3) (Ztan%,ﬁj (4) (Ztan%,ﬂj
8 8
Answer (2)
. 51
sin—
Sol. z=2-2i
T
cos—
8
T ... 5%
= 5R(COS?—IS|HFJ
cos—
8
(=5m)
5n
cos——
8

S
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=2sec 3n e” ei 8
8
;(37)
:2890261 8
8
ezﬂ,r:ZSec?’—TE
8 8
6. In which interval the function f(x):# is
X —6x-16
increasing?
3 5
1 2) |1, = =
(1) o @ 1 3)o(5.)
5 35
3) | =, 4) |2, =
® (3] @ |35
Answer (1)
X
Sol. f(x)=—5———
(x) x> -6x-16
f,(x):(x2—6x—16)—(x)(2x—6)
(x* —6x-16)
Rad 2_
&5 o, .p
(x* —6x—16)
xXed

7. (o, B) lie on the parabola y? = 4x and (a., B) also lie

on chord with mid-point [1, gj of another parabola

x? = 8y, then value of |(8 — B)(a — 28)| is
(1) 192 (2) 92
(3) 64 (4) 128
Answer (1)
Sol. Chord with point, T = Sy

= X -4y +ys)=x{ -8y

5 5) 1-8x5
X, Y1)=|1—=| =>x-4ly+—|=
(X4, ¥4) ( 4j (y 4j 2

x—-4y-5 =-9

= x-4y+4 =0 (L1)
(o, B) lie on (L1) and also y? = 4x
= a-4p+4 =0

B2:4oc
p% =4(4p-4)
B2 —16B+16 =0
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= (B-8)° =64-16 =48

= B=8+43
o=4B—4

= 281643

(28 +16+/3, 8+4+/3) and (28 -16+/3, 8—44/3)
(8 -P)(—28)

= (-44/3)(16V3)

=-192
8.  Unit vector i = xi + y]’+ zk makes angles
T T 2% 17- 1~
—,—,— with +—k
2'3'3 [J‘ 1z MI’ 2 j
i :
— +——= | respectively and
(@ ﬁJ ’
~o 1 145 1 -
V=—roi+—j+—k find |-V
2 TR 5 -7
5 7
1 — 2 —
(1) 5 ) >
2 2
3) .= 4) 1=
(3) = (4) 5
Answer (1)
X z
Sol. —+—=0 ...(1
RN (1)
y z 1
——t+ === ...(2
B G2 2)
X y 1
2 L .3
G2 (3)
1 -1
= y=0,z2=—,xX=—
Y 27 2
VoG =2 ]
2
|v—U|:,/2+l
2
_ 12
2
9. If first term of non-constant GP be % and every
20 18
term is AM of next two, then DT, ->'T, is
r=1 r=1
(1) 215 (2) _215
(3) —218 (4) 21
Answer (2)

Sol.

10.
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1

a, ar,ar?, art ......
2ar=ar? + ar®
2=r+r?
rrP+r-2=0
(r+2)(r—=1)=0
r=1

=>r=-2

20 18
Z T, _Z T,
r=1 r=1

a(1-r*°) a(1-r'®)
1-r 1-r

= %[%[1—r2° —1+r18ﬂ

1 18
=—2°1-4
242 1174

The mean of 5 observations is ﬁ and variance is

194

25
then the variance of first four observations is

. If the mean of first four observations is g

3 5
(1) S (2) 5
5 2
(3) n (4) 3
Answer (3)
5
Sol. Y x; =24
i=1
Z_[Ej 194
5 5) 25

= Z Z_E 5 =154

5t observation =24 —%x 4=10
4
2

2
=
4 2

_154-100 49
4 4

New variance =

5
4
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

SECTION -B

Numerical Value Type Questions: This section
contains 10 Numerical based questions. The answer to
each question should be rounded-off to the nearest
integer.

32
21. The remainder when 64%  is divided by 9is
Answer (1)

Sol. 64 =1(mod 9)

6432 ~ 182 (mod 9)
= Remainder = 1

22. Areabounded by 0 <y <min {x2+2,2x + 2}, x €
[0,3]is A, then12 Ais

Answer (164)

x*+2 0<x<2

. 2
Sol. min{x* + 2, 2X+2}{2X+2 2<x<3

2
Area = A:j(x2+2)dx+%[6+8]x1
0

x° ’
:—+2x} +7
3 0

®
Aakash
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§+4+7=(§+‘I1 unit
3 3

12A:12(%+11J=164

23. The number of ways to distribute 8 identical books
into 4 distinct bookshelf is (where any bookshelf
can be empty)

Answer (165)

Sol. X;+X,+X3+Xx,=8
8+4-1
Number of ways =
4-1
(1
3
=165

1- x?
2

24. If f(x)= In[ J then value of 225(f'(x) — f”'(x))

1+ x

at x:1
2

Answer (736)
Sol. f(x) =In(1 = x3) — In(1 + x?)
-2x 2x
f'(x)= -
() 1- x?

1+ x?
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25.

Answer (1)
Sol. ..

3cos2x +cos® 2x
cos® x —sin® x
roots,

=x3—x?+6, then find sum of

cos 2x(3 + cos? 2x)

(cos? x —sin? x)[sin* x + cos* x + sin? x cos? X] ’

C0S2X —Ssin2x = cos2x

_ 3+cos?2x 4 3 +cos?2x
1—sin? x cos? x 4 —sin?2x

= x3-x2+6=4

= xX*-x2+2=0

therefore sum of roots = 1

27.
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:>Icosvdv :J'%

:sinZ:In|x|+c
X
o
where ¢ =—
2

putting initial condition,

23in£=oc
3

S a=+3
=a’=3

If OA=3, OC=b, and area of AOAC is S and a

parallelogram with sides parallel to OA and OC
and diagonal OB =123 +4b , has area equal to B,

26. x(cos[lnd—y=ycos(¥J+x B
X ))dx X then 3 is equal to
where sin(¥j=In|x|+% and f(1)=— Answer (96)
X
1,5 =
Find o. Sol. 5= 28
Answer (3) B =[12ax4b|
yyay _y .Y
Sol. - 2 |=~ =%cos=+1 =K
(Cosxjdx xcosx+ B 48‘axb‘
= —=1—:96
Putting y = vx S E‘éXB‘
:d—y—xﬂ+v 28.
dx dx
29.
%)
= CcosSV| Xx—+V |[=vcosv +1 30.
ax
a a a
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