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1. A particle’s position on the x-axis is given by ,where x is in
meter, t is in second. The velocity of the particle is 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 no instant of time

2. An automobile travels on a straight 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 this 80 km trip is :
(A) 30 km/h (B) 15 km/h
(C) 40 km/h (D) 45 km/h

3. At the top of the trajectory of a projectile, the directions of its velocity and
accelerations are
(A) parallel to each other (B) anti parallel to each other

(C) inclined to each other at (D) perpendicular to each other

4. The rest energy of an electron is 511keV. It is travelling with speed of 0.87c.
Its energy now is approximately :
(A) 1022 keV (B) 102.2 keV
(C) 2048 keV (D) 255 keV

5. The equation    is known as

(A) Dulong-Petits law (B) M-B distribution law
(C) B-E distribution law (D) F-D distribution law

6. The period of revolution of a particle in circular motion is given by

(A) (B)

(C) (D)
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7. The momentum of an electron of kinetic energy 100 eV (mass of the electron
may be taken as ) is

(A) 5.37 × 10–19 g cm s–1 (B) 5.73 × 10–19 g cm s–1

(C) 5.72 × 10–19 g cm s–1 (D) 5.27 × 10–19 g cm s–1

8. Weakly interacting fermions with spin ½ and with mass lesser than that of
nucleons are 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 particles move. Let  be the
angle between the two velocity vectors. If the collision is elastic, then  is
(A) always equal to 45° (B) always equal to 180°
(C) always greater than 90° (D) always equal to 90°

10. The general equation of a conic-section with one focus at the origin and
eccentricity ‘e’ is given by
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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)
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(P.T.O.)
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12. A liquid drop at temperature T, isolated from its surroundings, breaks into a
number of droplets. The temperature of the droplets will be
(A) Equal to T (B) Greater than T
(C) Less than T (D)  None of the above

13. When the temperature is increased, the angle of contact of a liquid with the
surface
(A) increases
(B) decreases
(C) remains the same
(D) first increases and then decreases

14. Two rods of identical dimensions, with Young’s moduli Y1 and Y2 are joined
end to end. The equivalent Young’s modulus for the composite rod is

(A) 1 2

1 2
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Y Y (B) 1 2

1 2

YY

Y Y

(C)  1 2

1
Y Y (D)   Y1 + Y2

15. Two rods A and B of the same material and length have radii r1 and r2
respectively. They are rigidly fixed at one end and twisted by the same couple
applied at the other end. The ratio of angle of twist at the end of A to that at the
end of B is
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16. The first law of thermodynamics is 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-1. When it undergoes an
isothermal expansion at 500 K. Calculate the amount of heat absorbed by the
gas.
(A) 2×105 J (B) 1.25 J
(C) 0.8 J (D) 8 J

18. Rayleigh-Jeans law is an approximation of Planck’s law at
(A) shorter wavelength region (B) higher wavelength region
(C) both regions (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) 500 K (B) 0.002 K
(C) 550 K (D) 20 K

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. The plot will be very nearly
(A) a parabola (B) exponentially increasing
(C) a straight line (D) exponentially decreasing

21. The path difference between two waves 1 1
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22. The tension 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) 69  %
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23. A quarter-wave plate is made from a material whose indices of refraction for
light of wavelength 589 nm are n

o
 = 1.732 and n

e
 = 1.456,where n

o 
and n

e 
are

refractive indices of O-ray and E-ray respectively.The minimum necessary
thickness for this wavelength is :
(A) 750 nm (B) 534 nm
(C) 254 nm (D) 334 nm

24. A light source emits a mixture 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 30o.How many lines per metre
are ruled on the grating ?
(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 the following statements is CORRECT?
(A) The reflected light is plane polarized in the plane of incidence and the

transmitted light is circularly polarized.
(B) The reflected light is plane polarized perpendicular to the plane of incidence

and the transmitted light is plane polarized in the plane of incidence.
(C) The reflected light is plane polarized perpendicular to the plane of incidence

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

polarized.

26. The advantage of negative feedback amplifier is
(A) gain stability
(B) decrease in band width
(C) increase of voltage gain
(D) decrease of output and input impedance

27. An air conditioner connected to a 120 V rms ac line is equivalent to a 12
resistance and a 1.3 inductive reactance in series. The impedance of the air
conditioner is approximately
(A) 1.2  (B) 12 
(C) 144 (D) 1.44
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28. A band-pass filter may be considered to be a combination of
(A) Two high pass filters in parallel
(B) Low pass and high pass filters in parallel
(C) Two low pass filters in series
(D) Low pass and high pass filters in series

29. A circular coil of a single turn of thin conducting wire has a self inductance L.
if the number of turns is increased to 8, the self inductance would be
(A) 8L (B) 64 L

(C) 8
L (D) 2 2 L

30. The quantity (
o


o
) has the dimension

(A) L–2T 
2 (B) L2T 

–1

(C) L–1T (D) L2T–2

31. Stoke’s lines in the Raman spectrum have
(A) Shorter wavelengths and higher intensity than anti Stoke’s lines
(B) Shorter wavelengths and lower intensity than anti Stoke’s lines
(C) Longer wavelengths and lower intensity than anti Stoke’s lines
(D) Longer wavelengths and higher intensity than anti Stoke’s lines

32. The normalized wave functions of a particle in a box are given by
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   (where n = 1, 2, 3,…). The energy for nth quantum state

for a particle in an infinite box is
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33. Light emission from ordinary optical sources is incoherent because
(A) Emission occurs with low intensity
(B) Emission is predominantly stimulated
(C) Emission occurs at several wavelengths
(D) Emission is predominantly spontaneous

34. An electron in an excited state in a hydrogen-like atom has a total energy of
-3.4 eV. The kinetic energy of the electron is
(A) 6.8 eV (B) 3.4 eV
(C) 1.7 eV (D) 10.7 eV

35. During -decay
(A) A neutrino accompanies an electron
(B) An anti neutrino accompanies an electron
(C) A neutrino cannot accompany an positron
(D) An antineutrino cannot accompany an electron

36. A semiconductor detector has a
(A) Depletion layer under reverse bias (B) No depletion layer
(C) Depletion layer under forward bias (D) Scintillation property

37. The exchange particle between the nucleons of a nucleus according to Yukawa
is :
(A) Proton (B) Positron
(C) Photon (D) Meson

38. The number of neutrons in nuclear chain reaction increases in
(A) Arithmetic progression (B) Geometric progression
(C) Harmonic progression (D) Constant rate

39. The ratio of the radii of the nuclei 27
13 Al  and 125

52 Te  is
(A) 3:5 (B) 13:52
(C) 40:177 (D) 14:73
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40. Alpha particle is heavier than electron roughly by

(A) 73 times (B) 730 times

(C) 7300 times (D) 730000 times

41. The probability function for electrons in conductors:
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42. In an n-type semiconductor,the Fermi level lies 0.3eV below the conduction
band at 300 K.If the temperature is increased to 330 K. Find the new position
of Fermi level.

(A) 0.55 e V (B) 0.44 e V

(C) 0.33 e V (D) 0.7 e V

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

(A) E (B) E2

(C) D = E (D) D = /E

44. The classical value of molar lattice specific heat is:

(A) 3R/2 (B) 3R

(C) R (D) R/2

45. The discrete values of energy, an atomic oscillator can have are :

(A) 2n  (B) 2n 

(C) n  (D) 2n 

(P.T.O.)
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46. The wavelength of light emitted by a certain LED is 600 nm. Find the energy
gap in eV. (Given: Planck’s constant, h = 6.62 × 10-34 Js and velocity of light,
c = 3 × 108 m/s)

(A) 1.605 eV (B) 2 eV

(C) 2.067 eV (D) 3.2 eV

47. Ripple is

(A) The ac component contained in the output of a rectifier

(B) The ac component contained in the output of an amplifier

(C) The dc component contained in the output of a rectifier

(D) AC component of an oscillator

48. A transistor transfers a

(A) Strong signal from a low resistance to high resistance path

(B) Weak signal from a low resistance to high resistance path

(C) Weak signal from a high resistance to low resistance path

(D) Both A and C

49. A transistor with  = 0.99 is operated in a common emitter circuit. What is the
current gain ?

(A) 1 (B) 100

(C) 99 (D) 0.99

50. An amplifier has a voltage gain of 132 and a current gain of 200. The output
power of the amplifier if the input power is 60 W is

(A) 0.54 W (B) 1.2 W

(C) 1.584 W (D) 2.5 W
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