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INSTRUCTIONS TO THE CANDIDATES
The sealed question paper booklet containing 50 questions enclosed with O.M.R. Answer Sheet is given to you.
Verify whether the given question booklet is of the same subject which you have opted for examination.
Open the question paper seal carefully and take out the enclosed O.M.R. Answer Sheet outside the question
booklet and fill up the general information in the O.M.R. Answer sheet. If you fail to fill up the details in the form
as instructed, you will be personally responsible for consequences arising during evaluating your Answer
Sheet.
During the examination:
a) Read each question carefully.
b) Determine the Most appropriate/correct answer from the four available choices given under each
question.
c) Completely darken the relevant circle against the Question in the O.M.R. Answer Sheet. For
example, in the question paper if “C” is correct answer for Question No.8, then darken against Sl. No.8 of
O.M.R. Answer Sheet using Blue/Black Ball Point Pen as follows:

Question No. 8. @ . @ (Only example) (Use Ball Pen only)

Rough work should be done only on the blank space provided in the Question Booklet. Rough work should
not be done on the O.M.R. Answer Sheet.

If more than one circle is darkened for a given question, such answer is treated as wrong and no mark will
be given. See the example in the O.M.R. Sheet.

The candidate and the Room Supervisor should sign in the O.M.R. Sheet at the specified place.
Candidate should return the original O.M.R. Answer Sheet and the university copy to the Room Supervisor
after the examination.

Candidate can carry the question booklet and the candidate copy of the O.M.R. Sheet.
. The calculator, pager and mobile phone are not allowed inside the examination hall.

. If a candidate is found committing malpractice, such a candidate shall not be considered for admission to

the course and action against such candidate will be taken as per rules.

Candidates have to get qualified in the respective entrance examination by securing a minimum of
8 marks in case of SC/ST/Cat-I Candidates, 9 marks in case of OBC Candidates and 10 marks in case
of other Candidates out of 50 marks.

INSTRUCTIONS TOFILL UP THE O.M.R. SHEET
There is only one most appropriate/correct answer for each question.
For each question, only one circle must be darkened with BLUE or BLACK ball point pen only. Do not try to
alter it.
Circle should be darkened completely so that the alphabet inside it is not visible.
Do not make any unnecessary marks on O.M.R. Sheet.

Mention the number of questions answered in the appropriate space provided in the O.M.R. sheet
otherwise O.M.R. sheet will not be subjected for evaluation.
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1)

2)

3)

4)

5)

If the position of a particle is described by the expression
X =a(coswti +sinat |), the acceleration of particle is

(A) -ox (B) o?x

©) -0 (D) ox

If the position vector of a particle moving in the plane of a planar coordinate
system s 7 , then the radial and transverse components of velocity of particle
are

(A) randré (B) randré

(©) randr g (D) randr @

The centre of mass of a system of two particles is
(A) On the line joining them and midway between them

(B) On the line joining them at a point whose distance from each particle is
proportional to the square of the mass of that particle

(C) On the line joining them at a point whose distance from each particle is
proportional inversely to the mass of that particle.

(D) On the line joining them at a point whose distance from each particle is
proportional to the mass of that particle.

The mass of the electron when it is moving with a kinetic energy of 10 MeV is
(A) 18.51 x10°'kg (B) 185.1x107'kg
(C) 285x107'kg (D) 2.85x107°%'kg

The principle that, the mass of a body as measured by its resistance to
acceleration under the action of a force is equal to the mass as measured by
effect of a gravitational field on the body.

(A) Principle of duality (B) Principle of equivalence

(C) Principle of least action (D) Principle of conservation mass
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6)

7)

8)

9)

10)

A rocket of mass 80 kg is set for a vertical firing. If the exhaust speed of the
vapour is 800 m/sec, how much gas must be ejected per second to supply the
thrust needed to overcome the weight of the rocket.

(A) 9.8kg/s (B) 0.98 kg/s
(C) 98kg/s (D) 10kg/s

Two particle of masses m =2 kg and m, = 5 kg possess velocities v, = 10{ and

v, =3{ + 5] just prior to a collision during which they stick together, the

velocity of center of mass is,

) 3514257 ®B) 251+35]
7 7

© 514357 D) 351+5]
7 7

What will be the value of the torque acting on a particle when it is moving in a
central force field (torque being taken about the centre of force)

(A) Constant

(B) Equal in magnitude of central force field

(C) Zero

(D) Greater than the magnitude of central force field.

If a particle is projected from the surface of the earth with an initial kinetic energy
equal to its initial potential energy (in magnitude) then the kinetic energy at infinity
will be.

(A) Negative (B) Imaginary
(C) Positive (D) Zero

Which of the following group of particles are classified under leptons?
(A) Electron, Neutrino, Muon, Tauon

(B) Pion, Kaon, Proton, Neutron

(C) Proton, Neutron, Lamda, Sigma

(D) Xi,Omega, Sigma, Lamda
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11) The bulk modulus of a given material of rigidity modulus 80 GPa and Young’s
modulus 200 GPa is

(A) 234 GPa (B) 333 GPa
(C) 345 GPa (D) 324 GPa

12) The elastic potential energy stored per unit volume in bending a rod to a radius
of curvature ‘r’ is

(A) Directly Proportional to ‘r’

(B) Inversely Proportional to ‘r’

(C) Inversely Proportional to square of ‘r’
(D) Directly Proportional to square of ‘r’

13) The volume of a spherical soap bubble A is 8 times the volume of the soap
bubble B. The ratio of the excess pressure inside the two soap bubbles will be

(A) 13 (B) 14
©) 12 D) 23

14) A uniform circular disc of 60 cm radius oscillates in its own plane about a point
on its circumference. The period of oscillation is (Given g = 1000 cm s?)

A iﬂ seconds B i7rseconds
(A) 10 (B) 10

C lﬂ seconds D i7rseconds
©) 10 (D) 10

15) Mention whether the following statements are true or false
1. The angle of contact between glass and water is 90°

2. The potential energy of a molecule on the surface of a liquid is more than
the potential energy of molecule inside the liquid.

3. The excess of pressure inside a soap bubble of radius r is 2T/r, where T 1s
the surface tension of soap bubble.

(A) (1) False (2) True (3) False

(B) (1) False (2) False (3) True

(C) (1) True (2) True (3) False

(D) (1) False (2) True (3) True
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16)

17)

18)

19)

20)

21)

If the wavelength of maximum intensity of radiation emitted by sun and moon
are 0.5 x 10° m and 10* m respectively, the ratio of temperature is

(A) 1:100 (B) 1:200
(C) 2001 (D) 400:1

The intensity of solar radiation is maximum for a wavelength 480 nm in the
visible region. If the Wein’s constant is given by b=2.88 x 10~ mK, then the
surface temperature of the sun is

(A) 4000K (B) 6000K
(C) 8000K (D) 10°K

Two black bodies at temperature 327 °C and 427 °C are kept in an evacuated
chamber at 27°C. The ratio of their rates of loss of heat is

(A) (6/7) B) (6/7y
(C) (6/7) (D) (243/464)

A heat engine has an efficiency n.The temperature of source and sink are each
decreased by 10 K. Then the efficiency of the engine

(A) Increases (B) Decreases

(C) Remains constant (D) Becomes 1

Mean free path of the gas molecule is

(A) Inversely proportional to diameter of the molecule

(B) Directly proportional to the square root of the absolute temperature
(C) Directly proportional to the pressure

(D) Inversely proportional to number of molecules per unit volume

The intensity of a wave of amplitude (1/7) m and frequency 10 Hz travelling with
a velocity of 400 m/s in air of density 1.3 kg/m? is

(A) 104 kW (B) 10.4kW
(C) 1040W (D) 2.2kW
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22)

23)

24)

25)

26)

The fundamental frequency of vibration of a stretched string is 120 Hz. If the
string is twice as long, twice as thick and under one fourth of the tension, its
frequency is

(A) 15Hz (B) 24Hz
(C) 36Hz (D) 60Hz
If I, be the intensity at a point due to each other of waves from two coherent

sources then intensity at the same point when the waves superpose with a phase
difference of 7/2 radian is

(A) 2421, (B) 41,
©) 21,/+2 D) 2I,
In biprism experiment the eye piece is placed at a distance of 1.5 m from the

source. The distance between the virtual sources was found to be 7.5 < 10“m.

The wavelength of light if the eye-piece is moved transversely through a distance
of 2x102 m for 20 fringes.

(A) 500nm (B) 50nm
(C) 500A (D) 50A
In arrangement for Fraunhofer diffraction we use a slit of width of 0.2 mm and

first minimum 1s at 3mm on either side of central maximum. If the distance
between the lens and the screen is 2m, the wavelength of light used is

(A) 3x10°m (B) 3x107"m
(C) 3x10°m (D) 3x10"°m

If V,, V, and V. be the voltage amplitudes across R, L and C respectively, then
the resultant voltage amplitude across the series combination of R, L and C is

(A) V,=V +V, +V,
B) V,=V +V, -V,
(©) V,= [V 2+ (V,~ V]
(D) V,= [V 2+ (V. ~ V]

M-7115/X [6]


{DBF 22}
{DBF 23}
{DBF 24}
{DBF 25}
{DBF 26}

27)

28)

29)

30)

31)

32)

A series LR circuit is connected to an AC mains of 200 V- 60 Hz. The resistance
1s 10 Q and the inductive reactance is double the resistance. The current in the
circuitis (in A).

(A) 45 B) 53
©) 1 (D) 2.2

The number of turns in the primary coil is 1000 turns and that in the secondary’
is 500. The length of the primary is 0.2 m m. The area of cross- section of the
primary is 3 X 102 m?. What is the mutual inductance between pair of coils is

(A) 30x10°H (B) 3x10°H
(C) 3x10°H (D) 3x10°H

The temperature of the hot junction at which emf is maximum is called

(A) Neutral temperature (B) Temperature of inversion
(C) Boyel’s temperature (D) Critical temperature

If ¢ (x,y) = x* — 2xy + y? then grad () at (2, 3) is

(A) 2(,+8,) (B) 2(-¢+¢,)

(C) 2(e,—¢,) (D) None of these

Angular momentum quantization is directly established by

(A) Stern- Gerlach experiment
(B) Franck-Hertz experiment
(C) Photoelectric effect

(D) Davison-Germer experiment

The Zeeman frequency shift produced for an external magnetic field of 4 T is
(A) (1/47) (0.2034 x 10'*)Hz
(B) (1/4m) (0.7034 x 10'*)Hz
(C) (1/4m)(2.2034 x 10'*)Hz
(D) (1/47) (1.7034 x 10'*)Hz
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33)

34)

35)

36)

37)

38)

A three level system of atoms has N atoms in level E,, N, inlevel E, and N, in
level E;(N,>N >N, and E <E, <E)). Laser emission is possible between the
levels

(A) E, > E, (B) E, > E,
(©) E, > E, (D) E,—>E,
Ground state energy for the one-dimensional simple harmonic oscillator is

(A) E=(n+%) hioforn=1,2, 3....
B) E=(n+%)hoforn=1,2,3....
(C) E=E(n+%) ioforn=0,1, 2,3....
D) E=(n+%)ho forn=0,1,2, 3 ...

The Heisenberg uncertainty principle states that
(A) Ax.Ay=h (B) Ax. Ay >h/2n
(C) Ax. Ay >h/m (D) Ax.Ay>h
If nuclear forces between two protons, between two neutrons and between a
proton and a neutron are fpp, f and fpn respectively. Then
A £ <f <f B) f =f =1
pn pp nn pp nn pn
©) £, <f <f, D) £, ,>f >1f,
The number of beta particles emitted by a radioactive substance is twice the
number of alpha particles emitted by it. The resulting daughter is an
(A) Isomer of parent (B) Isotope of parent
(C) Isotone of parent (D) Isobar of parent
Radioactive material ‘A’ has decay constant ‘8A° and material ‘B’ has decay

constant ‘A’. Initially they have same numbers of nuclei. After what time, the
ratio of number of nuclei of material ‘B’ to that of ‘A’ will be equal to ‘e’?

1 1
A) - B) o7
1 1
© o7 D) ~
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39)

40)

41)

42)

43)

44)

Fusion reaction takes place at high temperature because
(A) Nuclei break up at high temperature
(B) Atoms get ionized at high temperature

(C) Kinetic energy is high enough to overcome the coulomb repulsion between
nuclei

(D) Molecules break up at high temperature

The magic numbers of shell closures are
(A) 24,8,10,50,82and 126 B) 2.,4,8,20,50,90 and 126
(C) 2,4,8,20,50, 82 and 126 (D) 2,6, 8,20, 50, 82 and 126

Fermi energy of copper is 7 eV at room temperature. What is the number of free
electrons/unit volume at the same temperature?

(A) n=[11.214 x 10" (8m/ch?)(m/3)**]**
(B) n=[11.214 x 10" (8m/h?)(n/3)**]32
(C) n=[11.214 x 10" (8m/h?)(w/3)**]**
(D) n=[11 .214 x 10" (8mc?/h?)(n/3)*?]*

For an intrinsic semiconductor (germanium at 300 K, carrier concentration
n. = 2.4 x 10" m>, mobility of electron p_= 0.39 m*v''s™ and mobility of holes
p =0.19 m? v'!s1), the conductivity of sample is found to be

(A) 2.42 mho/m (B) 2.22 mho/m
(C) 2.82 mho/m (D) 1.92 mho/m

Ifthe band gap of an alloy semiconductor is 1.98 eV, then calculate the wavelength
of radiation that is emitted when electrons and holes in the material recombine
directly

(A) 6000A (B) 6500A
(C) 6250 A (D) 5750 A

Which of the following are the properties of superconductors?
(A) They are diamagnetic in nature (B) They have zero resistivity
(C) They have infinite conductivity (D) Allthe above
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45) Meissner effect in a superconductor is an example of

46)

47)

48)

49)

50)

(A) Perfect conductivity
(B) Perfect ferromagnetism
(C) Perfect diamagnetism

(D) Anti-ferromagnetism
Zener diode is used as a
(A) Rectifier

(C) Oscillator

Stabilization means making

variation of transistor parameters.

(A) Operating point
(C) Stability factor

R-C coupling is used for
(A) Current
(C) Power

An oscillator produces

(B) Amplifier
(D) Voltage regulator

independent of temperature variations or

(B) Yield point
(D) Thermal runway

amplification
(B) Voltage

(D) Both current and voltage

oscillations

(A) Damped
(C) Free

(B) Undamped
(D) Both damped and undamped

XOR gate 1s one which has output only when

(A) Both the inputs are 1
(B) Both the inputs are 0

(C) One inputis 1 and other is 0

(D) All the above

® B K
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Rough Work
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