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2
22 +¥*1 \which of the following options is correct?

x2+1

1. Consider a function f(x) =

A. f(x) is one-one for x € (0, 2)
B. f(x) is many-one for x € (0, 2)
C. f(x) is one-one for x € (0, =)
D. f(x) is one-one for x € (1, )

Answer (A)
Solution:
x-1
f(x) =2+ x2+1
, _ —xP42x4l
freo = (x2+1)2

Q(x) = —x? + 2x + 1 is having + ve sign in interval (0, 2) so function is one-one
2. Ifreal part of the product of z; and z, is zero, i.e., Re(z,z,) = 0 and Re(z;, + z,) = 0, then Im(z;) and Im(z,) is:
A >0, >0
B <0, <0
C =0, =0
D >0 <0
Answer (D)
Solution:
Letz, = a, +ib, and z, = a, + ib,
Re(z,z,) =0 -+ (given)
= a,a, = byb, (1)
Re(z, +z,)=0=>a, =—a, - (2)
From (1) and (2), byb, = —a? < 0

= Im(z,) and Im(z,) are of opposite sign.

3. Consider y = f(x) passing through (1, 1) satisfying the following differential equation y(x + 1)dx + x?dy = 0,
then y = f(x) is given by:

In xy =§— 1
B. lnxy=i
C. lnxy=§+1
D. lnxy=x—12

Answer (A)



Solution:

y(x + dx + x2dy =0 ---(given)
y(x + Ddx = —x%dy

(x+1) dx = _ay

x2

Integrating both sides, we get

1 1 1
f%dxzf—;dyzﬂnx—;z—lny+c
As y = f(x) passes through (1, 1)
=>Ilnl—-1=-Inl4+c=>c=-1

ﬁlnx—i———lny—1=>lnx+1ny_—§—1
1 —1 1

= — — —
nxy

4. If[A]is 3 x 3 matrix and 42 = 34 + al, A* = 21A+ bl, thena + b is:

-9
-10
9

10

ST IS

Answer (A)

Solution:
A4- — AZ _AZ
= (BA+ al)(34 +al)
= A* = 9A% + 6aA + a*I = 214 + bl
Again using 4% = 34 + al in LHS
= 9(3A +al) + 6ad + a*l = 21A + bl
= (27 + 6a)A + (9a + a®)I = 21A + bl
#274+6a=21&9a+a’*=5b
~a=-1,b=-8
>a+b=-9

5. Find the area common to following region x% + y? < 21, x > 1 & y? < 4x.

EINETS Ry O

A 83 S+ —sin (\/;)
Zln_g_ L1 3

B. 2V3+ZF—2—21sin <\ﬁ)

C. 8v3+22_2
2 3 2 2
21 8 3 X + y -
am_ 8 _ -1 |3
D. 8\/§+2 3 21 sin <\/:1)
Answer (B)
Solution:
1
Area of required region : 1
1
= 2(f 2vxdx + [}*' V2T — x2dx) L




3

) [21 sin_l(i)+x\/21—x2]m
+
1

1

“ [

_, (2 i
= s
2

4 - . 3
=2(4\/§—§)+(2151n 11+0)—(21sm 1ﬁ+3\/12)
=8\/§—§+217n—6\/§—21sin‘1

4TS giint [
—2\/§+2 - —21sin \ﬁ

3

T

6. Domain of f(x) = —28x&D _je.

logy_1(x—4)
A. (0,1)
B. (4, )
C. [1, 4]
D. (4, »)—{5}
Answer (D)
Solution:
For domain

x>0,x—-1>0x+1
&x—-1>0x—-1#1,x—4>0
log,_1(x—4)#0

>x—4+1

=>x#*5

~ X € (4, ) — {5}

7. Consider f(x) = max{x?, 1 + [x]}, where [x] is greatest integer function. Then the value of fozf(x)dx is:

A 4245
3
B. 6V2+5
3
C. 8v2+5
3
8v2+3
5
Answer (A)
Solution:
y T
< 1 \/E 2 ;
v
1+4[x], 0<x <2
@) ={ 1A
x“, V2<x<2

fozf(x)dx = foﬁ(l + [xDdx + f\/zixzdx



= fol 1dx + flﬁde +x?3|f/5
=1+42(V2-1)+:(8 - 2v2)

4245
T3

8. In a football club there are 15 players, each player has a T-shirt of their own name. Find the number of ways
such that at least thirteen players pick the correct T-shirt of their own name.

A. 107
B. 106
C. 108
D. 109
Answer (B)
Solution:

At least 13 players pick correct T-shirt = exactly 13 players pick correct T-shirt
+14 players pick correct T-shirt + exactly 15 players pick correct T-shirt
=1C,x14+0+1
=105+0+1
=106

9. If 3 bad and 7 good apples are mixed, then find probability of finding 4 good apples if 4 apples are drawn
simultaneously.

A =
12
B. 1
6
c.
13
D. ¢
7
Answer (B)
Solution:
c 7! 4l6!
PE) = 1 = 1o
_ 456
~ 8910
—11_1
T2 3 6
1—cos(x?—4px+q%+8q+16) x£0
10. If x = 2isarootof x2 + px + ¢ = 0 and f(x) = (x—-2p)? ’ .Then lim_ f(x) is:
0, x = Zp x—>2p+
A L
2
B. :
4
C. 0
D. —=

Answer (C)



Solution:
Since x = 2isaroot of x> + px + g = 0
>4+2p+q=0
=>2p=—-4—q
= (q + 4)? = 4p?

1- 2-4px+q?+8q+16
lim f(x)— lim cos(x pxqz a+16)
x-2p* x-2pt (x-2p)

. 1—cos(x2—4px+(q+4)>?
= lim ( 14 i q )
x-2pt (x—2p)

1—cos(x?—4px+4p2)
x—2p+ (x—2p)?

. 1—cos(x—2p)?
lim —>>—P
x-2pt  (x-2p)

2sin? Ge-2p)?
2

— lim (x—2p)?x4
x—2pt  (x—2p)? 4x(x—2p)?

_ 2
lim 2 (Si"@> x 3=2)°

x—2p+ (X—zp)z 4

( 1 — cosf = 2sin? g)

=0

11. If Incidentray y = |s incident on a reflecting surface x + y = 1. Then point of intersection of reflecting ray with x-
axis is:

4 (1-%,0)
(1+50)

(%)

2

D (50

Answer (A)

a W

Solution:
Solving,
x + y =1 & A
y =

x+==1

3

X =
\/§1+ 1 \

y:\/?+1

aaw

=>A4= (%’ﬁlﬂ)

. 1
For line AP, y— ﬁ =+/3 ( \/_+1)
3

ALP, —_‘/_(h_rﬂ) 300," 60° 135°

Sh=-— +- 5 -

\/_(\/_+1) V3+1 / P(h,0)

J‘+1( +\/_) v ,’,l x-|-y=1
\/_(\/_+1) /)

_ Y31 '

R

1
ﬁh—l—ﬁ

A
v




12. In an equilateral triangle ABC, point A lies on the line y — 2x = 2 and points B and C are lying on the line
y +x = 0. If Points B and C are symmetric with respect to origin then area of the AABC (in sg. units) is :

43

O 0w
Glo ®

8v3
Answer (A)
Solution: A

Let coordinates of points B & C be (a, —a)& (—a, a) respectively.
A lies on perpendicular bisector of BC

' p

i.e., =2 y=x

A is point of intersectionof y =xand y — 2x = 2

A=(-2,-2) B(a,—a) D(0,0) C(—a,a)
p=AD =22

Area of AABC = %.%.p

= 3—; = %(sq. units)

13. ltis giventhat (p Aq) Vr) vV (p A1) - (~q) V ris fallacy. Then truth values of p, g and r are given by:
A. p:true, g: true, r: false
B. p:false, g: false, r: false
C. p:true, q: true, r: true
D. None of these

Answer (A)

Solution:
s — t is always false if s is true and t is false.
~ (~q)vrisfalse > ~q is false and r is false
= q is true and r is false.
Also, if pis true, then ((p Aq) V) Vv (p AT) is true.
-~ option A is correct.

14. Let A & B be area of regions for x € [0, 1] given by

A:2x <y < ,/4(x — 1)? with y-axis

B:y = min {Zx, VAl — 1)2} with x-axis, then g equals:

OO0 wp»
BOwW N R



Answer (A)

Solution:

A:2x <y < \[4(x — 1)? with y-axis y = 2(1—x)
y<J4(x—1)2 =2y <2|x—1]

=>y<2(1-x)~x€el0, 1]

From the figure A is equal to area of

highlighted triangle 4 = ~x 2 x - =~

> X
y=2(1-x) 7
B:y = min {Zx, VA(x — 1)2} with x-axis: A
From this figure we get B as: T (l, 1)
1 1 N \2 /7
B=1x1x1=1 .
2 2
> X
0 (1,0)
. A j— 1
"B y = 2x

15. A function f(x) issuchthat f(x +y) = f(x) + f(y) — 1 Vx,y € R, Also f'(0) = 2, then |f(—2)] is:

Answer (3)

Solution:
fx+y)=f)+f) -1
Putx=y=0
= f(0)=f0)+f(0) -1
= f(0)=1

. fx+h)-f(x)
Now f'(x) = lim ——————
f(x) lim P

FO)+f(W)-1-F(x)
h

) . fw-1

> f'() = lim ==

=>f')=f0=2 - f(0)=2)

Integrating both sides

= f(x)=2x+c

© f(0) =1,

[« fexe+y) =)+ f) —1]

= f'(x) = }11_1’}(1)



>c=1

Lf)=2x+1
f(-2)=02x-2)+1=-3
lf(=2)| =3

16. If a4, a,, ... are positive numbers in GP such that a; + a;, = 12 and a,.a, = 9 then a; + a4 equals

Answer (36)

Solution:
Let first term of GP be a with common ratio r
=>ar>0
as+a; =12 (1)
a4.06 =9
ar’-ar®=9
=>a’r®=9
Sar*=3>a;=3
Substitute a5 = 3 in eq. (1)

3+a,=12
>a;,=9
>ar®=9

By taking the ratio of Z—’ we get
5

a; ar® 9

as ar* 3

=>r?2=3
=>r=+3
1
>q==
3
nag = ar®

> a,=1x(V3) =27
“a;+a9=9+27=36

17 1 fc+) = f(0) + £O), fF(1) =2 and T, —L2— = L then the value of N is

n(n+1)(n+2) 12

Answer (10)

Solution:
fx+y)=f)+f@) - (given)
= f(x) = kx
S f0) =5x
N f@ _1
=1 pm+)(n+2) 12 (given)
1
N 5" _ 1
= Yn=1 nn+1)(n+2) 12
1onN 1 1 _ 1
= () =5
1(1 1 ) _ 1
> (z——) ==
5\2 N+2 12

Tov+2) 12
= 12N = 10N + 20
= 2N =20
=>N=10

18. Let S ={1, 2, 3, 5, 7}. The rank of 35773, if all 5 digit numbers formed by the set S are arranged in a dictionary in
ascending order & repetition of digits is allowed is .



Answer (1748)

Solution:
All five digit numbers starting from 1 and 2 will come first
ie,1— — —— ->5*
2— — — — 55t
If first digit is 3 (number of numbers that comes before 35773)
31— ——->753
32—— - 53
33—— - 53
351— — —-52
352—-—— - 52
353—- - 552
355—— > 52
3571— -5
3572—- -5
3573 - -5
3575 - -5
35771-1
35772-1
35773-1

~rank = 2(5%) + 3(5%) + 4(5%) + 4(5) + 3
=1250+375+ 100+ 20+ 3
rank = 1748

19. If the ratio of coefficients of 3 consecutive terms in expansion of (1 + 2x)™ is 10:35:84. Then n is equal to

Answer (10)

Solution:
ne.2’
nCT+12r+1 -
r+1 1

=> .

n-r 2_

BN
NI
S NN

>n—-r=-(r+1) ..(1
ncr+12r+1 _
r+2 1 5
n-r-1 . E - E
s>n—r—1 =§(r+2) - (2)
Solving eq.(1) and eq.(2)
r=3&n=10

N
N|°"

20. Consider 3 coplanar vectors @ = 31 — 4] + Ak, b = 41+ 3j —k and & = 1 + 3] — 4k. Then 91 is
Answer (87)
Solution:

For coplanar vectors

3 -4 2
4 3 -1]1=0
1 3 -4

=53(-12+3)+4(-16+ 1) +1(12-3)=0
= —-27—-604+91=0
=91 =87
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