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IMPORTANT INSTRUCTIONS:
(1) The testis of 3 hours duration.
(2) The Test Booklet consists of 90 questions. The maximum marks are 300.

(3) There are three parts in the question paper consisting of Physics, Chemistry and Mathematics

having 30 questions in each part of equal weightage. Each part (subject) has two sections.

(i)  Section-A: This section 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.

(i) Section-B: This section contains 10 questions. In Section-B, attempt any five questions out of
10. The answer to each of the questions is a numerical value. Each question carries 4 marks for

correct answer and —1 mark for wrong answer. For Section-B, the answer should be rounded off

to the nearest integer.
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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.

Two balls A and B are placed at the top of 180 m
tall tower. Ball A is released from the top att = 0 s.
Ball B is thrown vertically down with an initial
velocity u at t = 2 s. After a certain time, both balls
meet 100 m above the ground. Find the value of u
in ms~! [use g = 10 ms—2]

(A) 10

(B) 15

(C) 20

(D) 30

Answer (D)

Sol. Let us assume that they meet att =t

A: 80:%gtg 0

B: 80=u(t0—2)+%g(t0—2)2 ....(ii)
From (i), o =4
= 80=2u+5(2)?

= u=30m/s

2. A body of mass M at rest explodes into three
pieces, in the ratio of masses 1: 1 : 2. Two smaller
pieces fly off perpendicular to each other with
velocities of 30 ms~" and 40 ms~" respectively. The
velocity of the third piece will be
(A) 15 ms™
(B) 25 ms™
(C) 35 ms™
(D) 50 ms™

Answer (B)

Sol. Conserving momentum:

m(30i)+m(40j)+2m(v) =0
= V=-15/ —20j

= |vV|[=25m/s

3. The activity of a radioactive material is 2.56 x 103 Ci.
If the half life of the material is 5 days, after how
many days the activity will become 2 x 10-5 Ci?
(A) 30 days
(B) 35 days
(C) 40 days
(D) 25 days

Answer (B)

Sol. A=Aje™
= 2x10%=256x 102%™

7
e_kt = L = l
128 |2
= t=7ty =35 days
2

4. A spherical shell of 1 kg mass and radius R is rolling
with angular speed o on horizontal plane (as shown
in figure). The magnitude of angular momentum of
the shell about the origin O is %Rzm. The value of
a will be

Yy

N

/_"“
@ )
O > X
(A) 2
(B) 3
(C) 5
(D) 4
Answer (C)

Sol. LO = Lof cm +Labout cm

= icho =mvR + Em."-\’zoa = émRzoa
3 3 3
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5. A cylinder of fixed capacity of 44.8 litres contains
helium gas at standard temperature and pressure.
The amount of heat needed to raise the
temperature of gas in the cylinder by 20.0°C will be
(Given gas constant R = 8.3 JK-'-mol-")
(A) 249 J
(B) 415 J
(C) 498 J
(D) 830 J
Answer (C)
Sol. AQ = nC,AT (Isochoric process)
=2x 3—R x 20
2
=498 J
6. A wire of length L is hanging from a fixed support.
The length changes to L1 and L2 when masses 1 kg
and 2 kg are suspended respectively from its free
end. Then the value of L is equal to
(A) JLL,
L +L
B) 1 2
(B) >
(C) 2L1 - L2
(D) 3L1-2L2
Answer (C)
FL
Sol. y=——-
Y AAL
aL=tt
Ay
= L =L (o)L )
Ay
and L, = L+M (i)
Ay
= L=2L1-L>
7.  Given below are two statements : one is labelled as

Assertion A and the other is labelled as Reason
R.

Assertion A : The photoelectric effect does not
takes place, if the energy of the incident radiation is
less than the work function of a metal.

Reason R : Kinetic energy of the photoelectrons is
zero, if the energy of the incident radiation is equal
to the work function of a metal.

@
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In the light of the above statements, choose the
most appropriate answer from the options given
below.
(A) Both A and R are correct and R is the correct
explanation of A

(B) Both A and R are correct but R is not the
correct explanation of A

(C) Ais correct but R is not correct
(D) A is not correct but R is correct

Answer (B)

Sol. When energy of incident radiation is equal to the
work function of the metal, then the KE of
photoelectrons would be zero. But this statement

does not comment on the situation when energy is
less than the work function.

8. A particle of mass 500 gm is moving in a straight
line with velocity v = bx%2. The work done by the net
force during its displacement from x = 0to x =4 m
is : (Take b = 0.25 m=32g1).

(A) 24 (B) 4J

(C)8J (D) 16 J
Answer (D)
Sol. Wiota = AK

111

. E[E][{b(4)5/2}2 0]

= t;.—z x 4°

= Whta =16 J

9. A charge particle moves along circular path in a
uniform magnetic field in a cyclotron. The kinetic
energy of the charge particle increases to 4 times
its initial value. What will be the ratio of new radius
to the original radius of circular path of the charge
particle
(A) 1:1
B) 1:2
(C)2:1
(D)1:4

Answer (C)

Sol. R= MV _ 2mK

Bq  Bq
= Rax «/R

= ratio=2:1
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10. For a series LCR circuit, / vs o curve is shown :
(a) To the left of w,, the circuit is mainly capacitive.
(b) To the left of o/, the circuit is mainly inductive.

(c) At o, impedance of the circuit is equal to the
resistance of the circuit.

(d) At o, impedance of the circuit is 0.

Aona]
|

Choose the most appropriate answer from the
options given below

(A) (a) and (d) only
(C) (a) and (c) only
Answer (C)

(B) (b) and (d) only
(D) (b) and (c) only

Sol. We know that X.. = ——and X, = ol
¢ wC

Also, at o = w,: Xi = X¢

= For o < o, : capacitive

and At o=, :z=R? +(X, - X, )? =R

11. A block of metal weighing 2 kg is resting on a
frictionless plane (as shown in figure). It is struck by
a jet releasing water at a rate of 1 kgs~' and at a
speed of 10 ms~'. Then, the initial acceleration of
the block, in ms=2, will be:

il

TI777777777777 777777777
Plane

(A) 3
(B) 6
(C)5
(D) 4
Answer (C)
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Sol. F=pv?2a
= 10 x 1 =2 x acceleration
= Acc. =5m/s?

12. In van der Wall equation {P +%} [V —b]=RT;P

is pressure, V is volume, R is universal gas
constant and T is temperature. The ratio of

constants % is dimensionally equal to:

(A)

(B)

i< <|lv

(C) PV
(D) PV

Answer (C)

Sol. From the equation
[a] = [PV]
[b1=V]

= [%JE[PV]

13. Two vectors A and B have equal magnitudes. If
magnitude of A+B is equal to two times the
magnitude of A — B, then the angle between A and
B will be:

(A) sin™

(B)

|
o
|

ol w

(C)cos™

)
)
)

(1
(D) cos (5]

Answer (C)

Sol. VA2 + A2 + 2A2 cos0 = 2,/ A2 + AZ + 2A%(~cos0)
= 2A%+ 2A%c0s0 = 8A2 + 8A?%(—cos0)

= 5co0sb =3

= 0=cos™ (gj
5
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14.

The escape velocity of a body on a planet ‘A’ is
12 kms~'. The escape velocity of the body on
another planet ‘B’, whose density is four times and
radius is half of the planet ‘A’, is:

(A) 12 kms™!
(B) 24 kms™
(C) 36 kms™"
(D) 6 kms™!

Answer (A)

Sol. v,

15.

2GM
R

= Vege * R\/B

(Vesc )B =1

= gx xinRS
3

R

esc —

(Vesc )A
= (Vesc)B =12 km/s

At a certain place the angle of dip is 30° and the
horizontal component of earth’s magnetic field is
0.5 G. The earth’s total magnetic field (in G), at that
certain place, is :

A
N

1
®) 3

() V3

(D) 1

(A)

Answer (A)
Sol. Bx = Bcos30°

16.

B-—gG

V3

longitudinal

=

A wave is represented

by
X = 103in2n(nt—%) cm. The maximum particle
velocity will be four times the wave velocity if the
determined value of wavelength is equal to :

(A) 2

(B) 5¢

C)n

®) =

Answer (B)

®
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Sol. Particle velocity =‘2_)t(

17.

= Maximum particle velocity = (2rn) (10)
= (2rnn) (10) = (nX) (4)
= A=5n

A parallel plate capacitor filled with a medium of
dielectric constant 10, is connected across a battery
and is charged. The dielectric slab is replaced by
another slab of dielectric constant 15. Then the
energy of capacitor will :

(A) increased by 50%
(B) decrease by 15%
(C) increase by 25%
(

D) increase by 33%

Answer (A)
Sol. U =%(kC0)V2
= £=1.5
u

18.

= Energy increases by 50%

A positive charge particle of 100 mg is thrown in
opposite direction to a uniform electric field of
strength 1 x 105 NC-". If the charge on the particle
is 40 uC and the initial velocity is 200 ms~', how
much distance it will travel before coming to the rest
momentarily?

A) 1
) S
C) 10m

(
(B
(
(D) 0.5m

Answer (D)

Sol. v2-u?=2aS

— 0%2-2002 = 2[%)(3)

-6 5
— —200%2=2 w [S]
100x10~
= S= 4 m=0.5m
2x4
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19. Using Young’s double slit experiment, a
monochromatic light of wavelength 5000 A
produces fringes of fringe width 0.5 mm. If another
monochromatic light of wavelength 6000 A is used
and the separation between the slits is doubled,
then the new fringe width will be :

(A) 0.5 mm (B) 1.0 mm
(C) 0.6 mm (D) 0.3 mm
Answer (D)

Sol. Fringe width :%
. . A
= Fringe width « 4

= New fringe width = 0.5 mmx% =0.3 mm

20. Only 2% of the optical source frequency is the
available channel bandwidth for an optical
communicating system operating at 1000 nm. If an
audio signal requires a bandwidth of 8 kHz, how
many channels can be accommodated for
transmission?

(A) 375 x 107

(B) 75 x 107
(C) 375 x 108
(D) 75 x 10°
Answer (B)
Sol. v=1f\
8
ol A0 5610 e
A 1000x10~
2 3x10M
= Channels :100—3:75><107
8x10
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.
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1. Two coils require 20 minutes and 60 minutes
respectively to produce same amount of heat
energy when connected separately to the same
source. If they are connected in parallel
arrangement to the same source; the time required
of heat by the

combination of coils, will be min.

to produce same amount

Answer (15)

2
Sol. H:V—~At
R

2 2
= H=V—-20:V—-6O ()]
Ry Ry

2
Also, H = V—oAt

RiR,
R1 pE R2

:_.V_.At [
R

R2 = 3R1]

= At=15

2. The intensity of the light from a bulb incident on a
surface is 0.22 W/m2. The amplitude of the

magnetic field in this light-waveis _ x 109 T.

(Given : Permittivity of vacuum go = 8.85 x 10-12

C2N-'—-m=2, speed of light in vacuum ¢ = 3 x 108

ms1)

Answer (43)
Sol. /:%8053 -C:%SO (cBy )¢
= I—l 32
=—¢gqgC BO
2
= 0.22=1(8.85x1o—12)(3x108)388
2

= By =43x107°T
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3. As per the given figure, two plates A and B of
thermal conductivity K and 2 K are joined together
to form a compound plate. The thickness of plates
are 4.0 cm and 2.5 cm respectively and the area of
cross-section is 120 cm? for each plate. The
equivalent thermal conductivity of the compound
plate is (1 +§j K, then the value of o willbe .

[0
<+«— 40 cm—>»<«25cm—>»
100°Cl/ o

Answer (21)

Sol. Ly + Ly = L+l
KiAr KAy Kei At

4 25 6.5
= —+——=

K 2K K

105 6.5
= — =

2K K

13K 5
= =——=|1+— |K
f ~ 105 ( 21)

= a=21

4. A body is performing simple harmonic with an
amplitude of 10 cm. The velocity of the body was
tripled by air Jet when it is at 5 cm from its mean
position. The new amplitude of vibration is Jx em.
The value of xis .

Answer (700)

Sol. v =um/A? - y2

= 30V102 —52 = @\[(A")? - 52
= 9x75=(A)-25
= A =+428x25cm

= x=700

®
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The variation of applied potential and current
flowing through a given wire is shown in figure. The
length of wire is 31.4 cm. The diameter of wire is
measured as 2.4 cm. The resistivity of the given
wire is measured as x x 10-3 Q cm. The value of x

is

[Take n = 3.14]

A

-

Potential (volt)
—>

4‘50

»
I(A)
Answer (144)
Sol. Resistance =tan45° =1 Q
=1 = ol
A
(1.2 cm)2 1
p=———=144x10"" Qcm
31.4cm
= x=144

300 cal. of heat is given to a heat engine and it

rejects 225 cal. of heat. If source temperature is

227°C, then the temperature of sink will be
°C.

Answer (102)

W 300-225
n:—:—

Q 300
75 T,

= —=1-—
300 T,

=T =% T, =%(500) = 375K

= T.=102°C
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7. \/d—1 and sz are the impact parameters

corresponding to scattering angles 60° and 90°
respectively, when an o particle is approaching a

gold nucleus. For d1 = x d2, the value of x will be

Answer (3)

Sol. Impact parameter o cotg

R
d2 1

8. Atransistor is used in an amplifier circuit in common
emitter mode. If the base current changes by
100 pA, it brings a change of 10 mA in collector
current. If the load resistance is 2 kQ and input
resistance is 1 kQ, the value of power gain is

x x 104. The value of x is

Answer (2)

. 2
) Al R
Sol. Power gain = v x —2

9. A parallel beam of light is allowed to fall on a
transparent spherical globe of diameter 30 cm and
refractive index 1.5. The distance from the centre of
the globe at which the beam of light can converge

is mm.

Answer (225)
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Sol.

vVvYvY

1st refraction: 1'—5—0:0;5
v, 15
= v1=45cm
2nd refraction: i_E:ﬂ
v, 15 15
1 1 1
= —=—+—
v, 30 10
e
30

= w=+7.5cm

= Distance from centre = 22.5 cm

10. For the network shown below, the value of Vg— V4
is V.

Answer (10)

Sol. Vg—Va=ix2

15

1+2

= Vg— V4=10 volts




