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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
1. The value of J'(2x3 -3x? —x+1)1/3

Now, P(AnV)=P(A)P(V)

=P(A)1-P(V)]

_4 1_3 _9x4 18
i 5 14] 14x5 35
(1 -1 2) 1 .
(8) zero @) 2 3. [ cos*xdx is equal to an+b/3 then a2 + b is
Answer (3) 5
1 equal to
Sol. /= [(2(1-x)* =3(1-x)* —(1-x)+1)"*ax 1
0 (1) 5
1 1
I=[(201-x% +3x* =3x) -3 (1+ x* = 2x) -1+ x + )2 dx @) :
0
1 1
3) —
/:I(—1—2x3+3x2+x)1/3dx (3) 4
" (4) 1
r=- Answer (2)
= 2/=0 4503
Sol. — j' (2cos? x)?dx
=0 7]

2. Probability that Ajay will not go to office is % and

probability that Ajay and Vijay will go to office is ;

if their visits to office is independent of each other
then find probability that Ajay will go to the office but
Vijay will not go, is

12
) o5
13
) prs

18
35
24
35
Answer (3)

®)

(4)

n/3
-1 J (1+cos2x)*dx
49

/3
= % _[ (14 cos? 2x + 2cos 2x)dx
0

i /3 . /3
31 (E +J- 1+COS4dex+28m2X
al\3)" 12 2 |,
1n 10 sinax) [® ([ 2z
= | Z+—| x+ +| sin==
43" 2 4 )| 3
:>l E+l E+l sind4 X +£
4_3 2\3 4 3 2
1_7t T 1 —\/§ \/5 1M 7 \/5
= =S4+ S | — |+ =—| =+
4/3 6 8| 2 2 8

n T3
8 64
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4. Arelation R1 defined on a set of real number R as
aR, b < a?+b? =1
Relation Rz defined on set of natural number N such
that
(ab)R,,(c,d)=a+b=c+d
that
(1) R is reflexive
R: is not reflexive
(2) R1is not reflexive
R: is reflexive
(3) R is reflexive
R: is reflexive
(4) R1is not reflexive
R: is not reflexive
Answer (2)
Sol. a2+ a?2=1

B I
2

1

= a-= iﬁ

= (@a)e¢R VYaeR
R is not reflexive
atb=a+b

= (a,b)R2(a,b) V a,beN
R is reflexive

5. If the mirror image of P(3, 4, 9) in line

3 2 1
(1) 132 (2) 105
(3) 102 (4) 108
Answer (4)
Sol. P(3,4,9)
x—1 _ y+1 _ z-2 )
3 2 1

Any point on line
QBL+1,20—-1,1+2)
(PQ)-<3,2,1>=0
<3A-2,2A-5A-7><3,2,1>=0
IM-6+41L-10+A-7=0
141 -23=0
)28

14

83 32 51

[ﬁ’ 14 ﬁj
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® L @
P Q P
(3,4,9) 83 32 51 (g, By, v4)
14'14’ 1
3+, 83 62
— = = X =—
2 14 7
4+B, 32 4
2 14 V77
9t S, 12
2 14 7

Now 14(a+B+y):14(WJ:108

6. Ifoandparerootsof px2+gx—r=0,p=0,p, q
and r are consecutive terms of a non-constant G.P

and l+%=% then (o — B)?is

(04

80 5

(1) 9 2) 9

7 11

(3) 3 (4) r
Answer (1)

Sol. px*+qgx-r=0

Let p:%, q=a,r=ar,
1

NS

and l+1:
a B

Q
+
=™

Q
=
|
Alow

y

-

I
Nw

kel

U
|

=

e
I I
wld N MW

(o= B)2= 02 + B2 — 2ap
= (o + P~ 4ap

2
-4
P p
7,4
p° P
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:,,12+4r.12

=5r]

1

2
_5(2) _80
3) 9

7. Let mand n be the coefficient of 7th and 13" term in

1 1 18 m 1/3
expansion of (—x1/3+—j , then (—) is

3 2X2/5 n
1 4
1) — 2) =
(1) 2 (2) -
1 4
3) — 4) —
3) 9 (4) 9
Answer (4)
12 4,6
Sol. T, =m= 18C6 (%j (%)
6, 4\12
1 1
Tiz3=n= C12(§ (Ej
113
1 12 1 6
(mjws: 18C6 3 5
n 18C,, (18112
St

_4
9
8. The minimum value of |z + 3+4 ;|7 <1is
3 5
1) — 2) —
(1) 2 (2) 2
(3) 3 (4) 5
Answer (1)

Sol. If |z] <1 = Zlie inside or on circle |z| = 1

%

—

&

Aakash
R Dovus]
3+4i ]
+—

= distance of z from [_73 -2

Minimum value (PQ)

9.,4-9-543
4 2

=(PO)-(QO0) = 5

9. LetvertexA(2,3,1),B(3,2,-1),C(-2,1,3).I1fAD
is angle bisector of angle A, then projection of AD
on AC is equal to

V3 2

1) — 2) .=

(1) > ) 3

3 2

9 |2 5 2

(3) 5 (4) 7
Answer (2)

Sol.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

D

B

(3,2,-1) ‘l’
1

D: 6,

-2+6 4+1 -2+3
3 37 3

AC =-4i -2j + 2k

Projection of AD on AC

8.8 4
_ 33 3 _ 4 2

~ J16+4+4 206 6
2

3
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10. If system of equation

2y +32=5 Q (3cos0, 3sinbd)
X+tzy+oz= P .
3x+3y+z=9 (3cos0, 2sin0)
X+4y+iz=p Sol. &j

have infinitely many solutions then the value of
3\ + pequals to

(1) 17 (2) 21 12cos0+9cos0(7hY’ (7kY
Answer (4) . )
- 12sin0 +6sin0
1.2 3 - 7
Sol. A=|3 3 1|=0 )
1 4 2 o2 —1_18"
21
(Br—-4)-2(3r-1)+3(12-3)=0 ) )
, 21°-18
3L—4-6L+2+27=0 e =T
=31 +25=0
h= 21
N117
5 2 3 e=>_""
21
no4 A 12. A function satisfying F(x)=[tf(t)dt and it is given
0
=5(31 —4) —2(9% — ) + 3(36 -3 1) =0 that F(x2) = x* + x°, then 1§2jr2f(r2) is equal to
25
For 7»:? p=9 (1) 1637
25 (2) 1540
Nowfor?»:?&M:QA:A1:A2=A3=O (3) 1363
) (4) 1247
3k+u:?5><3+9:25+9:34 Answer (1)
R Sol. F(x)=Jtf(t)dt
11. let P be a point on ellipse —+y—: 1. Let the line 0
9 4 and F(x2) = x* + x5 = (x2)2 + (x2)572
passing through P and parallel to y-axis meet the F(x) = X + x52
circle x2 + y2 = 9 at Q such that. P and Q are on the
same side of .x-axis then the eccentricity of the F’(x)=1+§x3’2 — xf(x)
focus of the point R on RQ such that PR: RQ=4: 2
3 as P moves on ellipse is 1 5 s
f(xX)=—+—=
) 17 = 100 =g
2! f(xz)—i+5—x
139 2
2) ——
23
XF(x*)=1+=x°
13
3) eyl
12 12 5
> x*f(x*) = Z(1+Ex3j
x=1 x=1
@ Y13
7 _12+§X12x13x25
Answer (1) 2 6

=12+5x13 x 25 =1637
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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.

2
21, %:”X—y and x(1) = 1, then 5x(2) is equal to
y
Answer (5)
Sol. = %—l(1+x)——y
dy y
1
—|—dy
T
y
1+ x 1
—=|-(yhy+c
y
1+ x
——=-y+c
y
x(1) = 1
%——1+c = c=3
1+—X=—y+3
Yy
Fory=2
1JF—X=—2+3
y
x=1
Then 5x(2) =5
Gx+1)(x? =Jx
22, If y= ( )+i(3cossx—5cos3x)

xJx+x+x 15
then 96y’ (g} equals to
Answer (105)
(Vo 1) (x = Vx ) (Vx 1)
&(x+&+1) (&—1))

Sol. y=

+%[3 cos® x —5cos x]

@
Ash
(x—1)&(x3’2 —1)

= +—[3cos® x —5cos® x]
15

Jx (x3’2 —1)

y= x—1+%[3cos5 x —5co0s° x]

y' =1+ [(cosx)* (=sinx) + cos?x sinx]

[n} 9 [ 1) 3.1
Y'i=|=1+ —=x| —= |[+=x=
6 16 2 2

96y'(%) - 96-27+36=105

23. If the domain of the function f(x)= % +
Iog(x2 +2x — 15) is (o0, 00) U [B, ), then o2 + B2 is
equal to

Answer (50)

Sol. 2= 25> 0 = x € (=0, =5) U [5, o)
4-x2+0
= x#-2,2
x2+2x-15>0
(x+5) (x=3)>0
X € (-0, =5) U (3, )

So,

X € (=0, =5) U [5, )
oa=-5

p=5

o? + B2 =50

24. There are 20 lines numbered as 1, 2, 3 ... 20. All
the odd numbered lines intersect at a point and all
the even numbered lines are parallel. Find the
maximum number of point of intersections.

Answer (101)
Sol. 10 lines are concurrent, 10 lines are parallel.

Odd lines e {/, I5..., li}
Even lines € {l,, ..., lo}

For maximum intersection:
(Evenlines) C, x (zero point of intersection)

+ (One line from odd lines) (one line from even
lines) + 1 point of intersection of concurrent lines
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= 19C,(0)+ "°c,- "°C, +1
= (101)

25. The number of solutions of the equation
4sin’® x —4cos® x +9-4cosx =0 in X € (-2n, 2m)
Answer (0)

2

Sol. f(x)= ~4c0s% x—4cos® x—4cosx +13

Let cosx =t, te[-1 1]
f(t)=—4t® —4t? 4t +13
f(t)=-2t° -8t-4=0
= f'(t) is always —ve
So, decreasing function

3t2 4 2t +1=0

+ve
f(-1)=4-4+4+13=17
f1)=—4-4-4+13=1
F(X)min =1
f(x) can not be zero for any value of x zero
solutions.
26. If limf(x)=1,and f(x)=af(x)+3,and f: R >R
with f(0) = 2 then |a/| is equal to

Answer (03.00)
Sol. dy =(ay +3)
dx
= Inlay+3|=x+c
= ay+ 3=kex
= f(0)=2
= 20+3=ke?= k= (20 + 3)
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20.+3)e" -3
,_(20+3)
a

=

|imwz__3:1:a:_3
X o} o

27. Let a1, a2, a3 ...an be in A.P. and Sn denotes the

sum of first n terms of this A.P. If S0 = 390,
G0 _ E then S15-Ss is equal to
850
Answer (468)
Sol. S10=390
a, 15
a, 7
a+9d 15
a+49d 7
= 8a=63d-735d
= 8a=-672d
a=-84d

S = %(—1 68d +9d) = 390

= 5(-159d) = 390
L

159
= S15—3S5

19 2a—14d)—2(2a + 4d)
2 2

=

— 15(a - 7d) - 5(a + 2d)

= 10a-115d
= -840d-115d
=-955d = -955 _18 ~ 468.49
159

28.

29.

30.

a d
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