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IMPORTANT INSTRUCTIONS:

(1) The test is of 3 hours duration.

(2) This test paper consists of 75 questions. Each subject (PCM) has 25 questions. The maximum marks
are 300.

(8) This question paper contains Three Parts. Part-A is Physics, Part-B is Chemistry and Part-C is
Mathematics. Each part has only two sections: Section-A and Section-B.

(4) Section - A : Attempt all questions.
(5) Section - B : Attempt all questions.

(6) Section - A (01 — 20) contains 20 multiple choice questions which have only one correct answer.
Each question carries +4 marks for correct answer and —1 mark for wrong answer.

(7) Section - B (21 — 25) contains 5 Numerical value based questions. The answer to each question
should be rounded off to the nearest integer. Each question carries +4 marks for correct answer and

\_ —1 mark for wrong answer. )
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PHYSICS

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.  Asolid sphere and hollow sphere rolls down purely equal
distances on same inclined plane (Starting from rest) in
time t, and t, then.

(1) t,>t, (2) t,<t,
3) t =2t, (4) t, =t,

Answer (2)

Sol. ag =&nze Qs =@

1+2 1+2
5 3
Iss” s = tss<tys

2. Asolid sphere rolls without slipping on a horizontal plane.
What is ratio of translational kinetic energy to the
rotational kinetic energy of the sphere.

4
1 -
3
3
2) —
2
B) -
5
4) -
2

Answer (4)

1 -
—mv
KE
Sol. —L = T %
KEp 1 2 mR2 2
25
_2
2

3.  IfE, p, mand c denote the energy, linear momentum, mass
and speed of light, then the equation representing the
correct relation could be
(1) E2=p2%c2 + m2c* (2) E%2=pc?+m2ct
(3) E=p?c?+m3? (4) E2=pc? + m2c?

Answer (1)

Sol. [E] = [pc] = [mc?] = ML2T-2
= [E%] = [p?c?] = [m?c"] = [p?c? + m?cf]

4. Which of the following graph correctly represents the
relation between Celsius(°c) and Fahrenheit(°F)

°CA
(1) s of
°CA
(2) .
‘CAp
3) Yama
/
cA
N
4 \ 5 o
(4) <>
Answer (3)

Sol. F=%C+32

C=2F-2x32
9 9
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5. Temperature of a body reduces from 40° to 24°C in
4 minutes in surrounding of 16°C. What is the temperature
of body after further 4 minutes?

(1) 20°C (2) 22°C
(3) §°C (4) 17°C
3
Answer (3)

Sol. Using Newton’s law of cooling

dT

<—>|=b(<T >-T
o =b(<T>-Ty)
16

—=b(32-16

- b(32-16)
24—T:b T+24_16
4 2
4x4  16x2
24-T T +24-32
48 -2T=T-8

% _;

3

6. The position of a particle varies with time as

F=(5t2f—5tf)m. The magnitude and direction of

. 1 .
velocity at t = E Sis

(1) 5x/§ m/s, —45° with +X axis
(2) 5 m/s, —45° with +X axis
(3) 52 m/s, —45° with +Y axis
(4) 5 m/s, +45° with +Y axis

Answer (1)

Sol. 7=5t%1—54
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Magnitude = +/(5)2 +(=5)% =5v2 m/s

+Y
r'y

—45°

—
v

7.  In given thermodynamic process (Circular in nature), find

magnitude of work done by the gas in cycle ABCA

Z(E)O 480=V(m|)
(1) 2n (2) 10m
(3) 57 (4) Zero
Answer (3)

mr’  mx(100x10%)x100x107°
2 2

Sol. o=

=5n
8. Arrange the following in order of decreasing wavelength.
a: Microwave
b: Ultraviolet
c: Infrared
d: X-rays
(1) a>b>c>d
(2) d>c>b>a
(3) a>c>b>d
(4) c>a>b>d
Answer (3)

Sol. Theoretical
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9. A particle oscillates along x-axis according to law

X= xosin2 (t/2) where X, = 1. Variation of kinetic energy (k)

with position (x) is given by graph

A
(1) k
——
N
@) k
A
(3) k

(4) k

Answer (3)

cost

_,t 1 cost ( 1)
=sin—=————=| x—= |=
2 2 2 2

1
x = 0, 1 are the extremes and X:E is the mean

position.
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10. Thereis aline solid cylinder carrying current along the axis
with uniform current density. Variation of magnetic field
(B) with radial distance from axis of cylinder (r) is best

denoted by
B
(1) _\
7
B
(2)
4
B
3)
T
BA
(4) \
T
Answer (3)

Sol. B= MOTF inside and B = Hol for outside
nr

11. For which of the following input, output of the circuit is
zero

o

(A) x=0,y=0
(B) x=0,y=1
(C) x=1,y=0
(D) x=1,y=1
(1) Aonly
(3) B,CDonly
Answer (3)
Sol. Combination of OR gate and NOT gate.
= Equivalent to NOR gate

(2) A, B,Conly
(4) AandC
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12. There is a conical pendulum of mass m and length /
making 60° with vertical. Then tension in thread is

mg
(1) mg (2) >
(3) 2mg (4) 3mg
Answer (3)

Sol. Tcos60° =mg

T=2mg

13. There are two identical conducting spheres placed at
certain distance /. On of them is carrying charge of
4 x 108 C and the other is neutral. Now both are
connected using a conducting wire and force between
them is found to be 9 x 10~3 N, then distance / is

(1) 4cm
(2) 4m
(3) 2cm
(4) 1cm

Answer (3)

0
Sol. 0 -=F
4ng,l

2
(2x10‘8) x9x10°
/2

[=2x102m

=9x107

14.
15.
16.
17.
18.
19.
20.
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SECTION -B

Numerical Value Type Questions: This section contains 5
Numerical based questions. The answer to each question
should be rounded-off to the nearest integer.

21. |If the acceleration due to gravity on the surface of earth is

‘g’, then acceleration due to gravity on a planet whose
. 1
diameter is 3 of that of earth and same mass as that of

earthis g’ =ng where nis
Answer (9)

Sol. Diameter=2R=d

GM 4AGM
g: RZ = d2
goAoM g

(d/3)

22. The excess pressure required to decrease the volume of
water sample by 0.2% is P x 10 Pa. If the bulk modulus of

wateris 1.25x 10° Pa, then the value of P is

Answer (25)

sol. Given 2V x100=-0.2

v
B=- AP or Ap:—B(ﬂj
(AP /) v

= Ap=-(1.25x10° )(—Ej Pa
100
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=25x10° Pa
23.
24.
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