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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 TO FILL 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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A particle's position on the x-axisisgivenby x = 4 — 27t + t,wherex isin
meter, tisin second. The velocity of the particleis zero

(A) both before and after the clock reads zero

(B) only after the clock reads zero

(C) only before the clock reads zero

(D) at noinstant of time

Anautomobiletravelson astraight road for 40 km at 30 km/h. It then continues
in the same direction for 40 km at 60 km/h. The average velocity of the car
during this80 kmtripis:

(A) 30km/h (B) 15km/h
(C) 40km/h (D) 45km/h

At the top of the trgjectory of a projectile, the directions of its velocity and
accelerationsare

(A) pardlel toeach other (B) anti parallel to each other
(C) inclined to each other at 45° (D) perpendicular to each other

The rest energy of an electron is 511keV. It istravelling with speed of 0.87c.
Itsenergy now isapproximately :

(A) 1022keV (B) 102.2keV
(C) 2048keV (D) 255keV

. . 8i .
Theequationn; = JE-EFIRT 3, iIsknown as

(A) Dulong-Petitslaw (B) M-Bdistributionlaw
(C) B-Edistributionlaw (D) F-Ddistributionlaw

The period of revolution of aparticlein circular motion isgiven by

) = ®
© - D) =
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7.  The momentum of an electron of kinetic energy 100 eV (mass of the electron

may betaken as9 x 10728g) is

A) 537 x10®gcmst (B) 573x10®gcms?
( g g

(C) 572x10®gcmst (D) 527 x10®gcms?

8. Weakly interacting fermions with spin %2 and with mass lesser than that of
nucleonsare called

(A) Mesons (B) Bosons
(C) Leptons (D) Hyperons

9. A particle of mass ‘m’ moving with a speed ‘v’ collides with a stationary
particle of equal mass. After the collision both the particlesmove. Let 6 bethe
angle between the two velocity vectors. If the collisioniselastic, then 0 is

(A) awaysequal to45° (B) awaysequal to 180°
(C) awaysgreater than 90° (D) awaysequal to 90°

10. The general equation of a conic-section with one focus at the origin and
eccentricity ‘€ isgiven by

2EJ? 2EJ?
1- 1
(A) mkz (B) + nkz
mk? mk?
1- —— 1+ ——

11. A metal wire of length L, area of cross-section A and Young's modulus Y
behaves as a spring of spring constant k. Then k is equal to

A T ® 2
© ©) &
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12.

13.

14.

15.

16.

A liquid drop at temperature T, isolated from its surroundings, breaks into a
number of droplets. The temperature of the droplets will be

(A) EqualtoT (B) GreaterthanT
(C) LessthanT (D) None of the above

When the temperature is increased, the angle of contact of aliquid with the
surface

(A) increases

(B) decreases

(C) remainsthesame

(D) first increases and then decreases

Two rods of identical dimensions, with Young’s moduli Y, and Y, are joined
end to end. The equivalent Young's modulus for the composite rod is

20y, Yy,

A v, ®) v
1

© (Y,+Y,) (D) Y, +Y,

Two rods A and B of the same material and length have radii r, and r,
respectively. They arerigidly fixed at one end and twisted by the same couple
applied at the other end. Theratio of angle of twist at the end of A to that at the
endof B is

r2 3

A) = (B)

N r

|'_\“

4

IS

S
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© ;
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(D)

IS
IS

=

Thefirst law of thermodynamicsis a statement of
(A) Conservation of heat (B) Conservation of work
(C) Conservation of momentum (D) Conservation of energy
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17. The entropy of an ideal gas increases by 400 JK*. When it undergoes an
Isothermal expansion at 500 K. Calculate the amount of heat absorbed by the

gas.
(A) 2x10°J (B) 1.25J
(C) 0.8J (D) 8J

18. Rayleigh-Jeanslaw isan approximation of Planck’slaw at
(A) shorter wavelength region (B) higher wavelengthregion
(C) bothregions (D) intermediate wavelength region

19. The efficiency of Carnot Engine is 40% when the temperature of the sink is
300K. What is the temperature of the source?

(A) 500K (B) 0.002K
(C) 550K (D) 20K

20. A hot liquid is kept in a big room. The logarithm of the numerical value of
temperature difference between the liquid and the room is plotted against the
time. Theplot will bevery nearly

(A) aparabola (B) exponentialy increasing
(C) adtraightline (D) exponentially decreasing

. 2
21. The path difference between two waves y1=alsm(Wt—7ﬁXj and
2 .
y2=aZCOS(Wt —7X+¢j is:
2r A
(A) 7¢ (B) Z¢
2 V4 A V4
(©) 7(¢‘5j (D) g@’*gj

22. Thetension of a stretched string is increased by 69%. In order to keep the
frequency of vibration constant,its length must be increased by :

(A) 69% (B) 30%
(C) 20% (D) &g %
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23. A quarter-wave plate is made from amaterial whose indices of refraction for
light of wavelength 589 nm aren = 1.732 and n_ = 1.456,where n_and n_are
refractive indices of O-ray and E-ray respectively.The minimum necessary
thicknessfor thiswavelengthis:

(A) 750 nm (B) 534nm
(C) 254nm (D) 334nm

24. A light source emits amixture of wavelengths from 450 nm to 600 nm. When
a diffraction grating is illuminated normally by this source, it is noted that
adjacent spectra barely overlap at an angle of 30°.How many lines per metre
areruled onthegrating ?

(A) 255558 (B) 299998
(C) 277778 (D) 149999

25. A circularly polarized monochromatic plane wave is incident on a dielectric
interface at Brewster angle. Which of thefollowing statementsis CORRECT?

(A) The reflected light is plane polarized in the plane of incidence and the
transmitted light iscircularly polarized.

(B) Thereflected light isplane polarized perpendicular to the plane of incidence
and the transmitted light is plane polarized in the plane of incidence.

(C) Thereflectedlight isplane polarized perpendicular to the plane of incidence
and thetransmitted light iselliptically polarized.

(D) There will be no reflected light and the transmitted light is circularly
polarized.

26. Theadvantage of negative feedback amplifier is
(A) gandability
(B) decreasein band width
(C) increaseof voltagegain
(D) decrease of output and input impedance

27. An air conditioner connected to a 120 V rms ac line is equivalent to a 12Q
resistance and a 1.3Q inductive reactance in series. The impedance of the air
conditioner isapproximately

(A) 120 (B) 120
(C) 144Q (D) 1.44Q
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29.

30.

31.

32.

A band-pass filter may be considered to be a combination of
(A) Two high passfiltersin parallel

(B) Low passand high passfiltersin parallel

(C) Two low passfiltersin series

(D) Low passand high passfiltersin series

A circular coil of asingleturn of thin conducting wire hasaself inductance L.
if the number of turnsisincreased to 8, the self inductance would be

(A) 8L (B) 64L

© ¢ ©) 231

The quantity (u, € ) hasthe dimension
(A) L?2T?2 (B) L°T
(C) LT (D) LT

Stoke's lines in the Raman spectrum have

(A) Shorter wavelengthsand higher intensity than anti Stoke'slines
(B) Shorter wavelengthsand lower intensity than anti Stoke'slines

(C) Longer wavelengthsand lower intensity than anti Stoke'slines

(D) Longer wavelengthsand higher intensity than anti Stoke'slines

The normalized wave functions of a particle in a box are given by

v, (X)=, \EsinnT”x (wheren=1, 2, 3,...). The energy for n" quantum state

for aparticleinaninfinitebox is

() E=2 ® E=r0
© E= © E=p
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37.

38.

39.

Light emission from ordinary optical sourcesisincoherent because
(A) Emission occurswithlow intensity

(B) Emissionispredominantly stimulated

(C) Emission occurs at several wavelengths

(D) Emissionis predominantly spontaneous

An electron in an excited state in a hydrogen-like atom has atotal energy of
-3.4 eV. Thekinetic energy of the electronis

(A) 6.8eVv (B) 34eV
(C) 1L7ev (D) 10.7eV
During B-decay

(A) A neutrino accompanies an electron

(B) Ananti neutrino accompanies an electron

(C) A neutrino cannot accompany an positron

(D) An antineutrino cannot accompany an electron

A semiconductor detector has a
(A) Depletionlayer under reversebias (B) Nodepletionlayer
(C) Depletionlayer under forward bias (D) Scintillation property

The exchange particle between the nucleons of anucleusaccording to Yukawa
IS:

(A) Proton (B) Positron
(C) Photon (D) Meson

The number of neutronsin nuclear chain reaction increasesin

(A) Arithmetic progression (B) Geometric progression
(C) Harmonic progression (D) Constant rate

Theratio of theradii of thenuclei 2’ Al and >Te is
(A) 35 (B) 1352
(C) 40:177 (D) 14:73
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40. Alphaparticleisheavier than electron roughly by
(A) 73times (B) 730times
(C) 7300times (D) 730000times

41. The probability function for electronsin conductors:

) f(E)= @) f.(E)=

1+e(E +E.)/IKT 1— e(E E.)/KT

© f(B)= o f (E)—W

1+e(E E.)/KT

42. In an n-type semiconductor,the Fermi level lies 0.3eV below the conduction
band at 300 K.If the temperatureisincreased to 330 K. Find the new position

of Fermi levdl.
(A) 055eV (B) 0.44eV
(C©) 033eV (D) 0.7eV

43. When a monatomic gasis placed in a uniform electric field E, the resulting
induced dipole moment is proportional to :

(A) E (B) F?
(C) D=Ee (D) D=elE

44. Theclassical value of molar lattice specific heat is:
(A) 3R/2 (B) 3R
©) R (D) R/2

45. The discrete values of energy, an atomic oscillator can have are:
(A) nhiw? (B) nhw
©) niw (D) 2nhw
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46.

47.

48.

49.

50.

The wavelength of light emitted by acertain LED is 600 nm. Find the energy
gap in eV. (Given: Planck’s constant, h = 6.62 x 10-* Js and vel ocity of light,
c=3x10°m/s)

(A) 1.605eV (B) 2eV
(C) 2.067eV (D) 3.2eV
Rippleis

(A) The ac component contained in the output of arectifier
(B) The ac component contained in the output of an amplifier
(C) The dc component contained in the output of arectifier

(D) AC component of an oscillator

A transistor transfersa

(A) Strong signal from alow resistance to high resistance path
(B) Weak signal from alow resistance to high resistance path
(C) Weak signal from ahigh resistance to low resistance path
(D) BothAandC

A transistor with o = 0.99 is operated in acommon emitter circuit. What isthe
currentgain g ?

(A) 1 (B) 100
(C) 9 (D) 0.99

An amplifier has avoltage gain of 132 and a current gain of 200. The output
power of the amplifier if the input power is60 uW is

(A) 0.54W (B) 12W
(C) 1584 W (D) 25W

lododos
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