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Note :
Assume suitable data as necessary.
- Mass of an electron = 9.1x 10731 kg; Charge of an electron =1.6x1071°C
- Planck’s constant h=6.62x10~3* ] —s; Avagadro’s number N =6.023 x 10%6/kg mole
- Velocity of light c=3x10® m/s; Boltzmann’s constant K=1.38 x10~23 [ /K

- Permittivity of free space e, =8.85x 10~ 1? F/m; Permeability of free space ¥ =47 x10-7H/m

1.  An electron is bound in a 1 D-potential well of width 2 Au but of infinite height. Find its
energy value in the ground state :

(1) 15x10-18 eV (2) 943 eV
(3) 9.43x10% eV {(4) None of the above

2. The relation between one Bohr magneton and one nuclear magneton is :

eh

(1 w8~ 2m, EN (2) wp=1836 py
1

(B) pp=1386 ny (4) pB =5 AN

d%y dy Xoi i

3.  The complementary function of ol ~29 + i = xe”sinx is given by :
x X

(1) Cyxe* (2) (C+Cyux)e*
(3) (Cq+Cyx)e* (4) None of the above

4.  The relation between the phase velocity V,, and group velocity V, of matter waves of
wavelength A is .

da dV

1 = = 2) Vy=V,-r—E
1)V, V+VV (2) Y
V, =V, L 4% 4 V,=V, hdv

= __ —_ + —

@ %=%"1 a @ P dx

5. Ina LASER stimulated emission occurs because photons are :
(1) Fermions (2) Bosons (3) Mesons (4) Muons
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Faraday’s Law states that :
{1} When the magnetic flux linked with a circuit changes an emf is induced in it. e
(2) An induced current in a closed conducting loop will appear in such a direction that it D.-:}
opposes the original flux change.
(3) The line integral of the tangential component of the magnetic field over any closed
path is equal to the amount of current enclosed by the loop.
(4) All of the above.

The radioactive emission producing maximum ionization in a gas is :
(1) PB-rays (2) y-rays (3) a-rays (4) X-rays

According to Kepler’s Second Law, the radius vector to a planet from the sun sweeps out
equal area in equal intervals of time, The law is a consequence of conservation of :

(1) Potential energy (2) Kinetic energy

(3) Angular momentum (4) Mass

Molybdenum has a BCC structure. Its density is 10.2x 103 kg/m? and its atomic weight is
95.94. The radius of the molybdenum atom is :

(1) 315 Au (2) 1.364 Au

(3) 2227 Au (4) None of the above

10.

Maxwell’s second electromagnetic equation describes :
(1) Gauss's Law of electrostatics

(2) Gauss's Law of electromagnetism

(3) Faraday’'s Law of electromagnetic induction

(4) All of the above

11,

If v is the velocity of the spaceship with respect to a given frame of reference, where an
observer makes observations, then according to Einstein’s special theory of relativity, the
mass of the spaceship increases by a factor :

2 o 1 2
o -2 e T e T @ mh-%
Cc l_v_z l_v_z c
C C

12,

If N is the total number of atoms in the crystal and E, is the energy required for vacancy
formation, then the equilibrium number of vacancies ‘n’ is given by :

AR R
@) n=N exp[%] @ n=N exp[% - 1]
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13. The vector product of two vectors is :
(1) Distributive (2) Commutative
{3) Not commutative (4) Non distributive
14. If both the junctions of a transistor are reverse biased the fransistor is said to be in :
(1) Inverted mode (2) Saturation region
(3) Active region (4) Cut-off region
15. Letd,, dy and d; be the interplanar spacings of the (100), (110) and (111) planes respectively,
of a cubic crystal system. Ifd;:d,:dy::1: /2 ?;_é- then the structure is :
(1) Simple cubic (2) Body centered cubic
(3) Face centered cubic (4) Base centered cubic
16. Heisenberg's uncertainty principle arises due to :
(1) inaccuracy of measuring instruments.
{2) size of the matter particle.
(3) wave nature of matter.
(4) particle nature of matter.
17. In a N-type extrinsic semiconductor the Fermi Energy level is :
(1) At the centre of the forbidden energy gap.
(2) Just below the conduction band.
(3) Just above the valence band.
(4) Anywhere in the forbidden energy gap.
18. In a half wave rectifier, the load current flows for :

(1) the complete cycle of the input signal.

(2) only for the positive half cycle of the input signal.

(3) less than half cycle of the input signal.

(4) more than half cycle but less than the complete cycle of the input signal.
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19. The Laplace transform of e3sin?t is :

1[1 S
s @ +4] @)

(1)

1 53
3 4
© k5—3+(8«~3)2+4] @

N =

20. The susceptibility of a superconductor is :
(1} positive and small (2} positive and unity

(3) negative and small (4) negative and unity

21. If there are 9% 10?® valence electrons/m?® and the conductivity of copper is 6 x 107 mho/m,
the mobility of the electrons is given by :

2 2
m 3 m
116 ™ 2 4163x10° 2.
@ VS ® VS
3 416x10-3 ™ (4) 4163x107% m*
® 4 %) ' VS

22, If the earth receives 2 cal/min/cm? of Solar energy, what is the amplitude of the electric field
of radiation ?

(1) 376.72 Volt/m (2) 726.6 Volt/m
(3)  1.928 Volt/m (4) None of the above

23. Anevent occurs at x=100 m, y=10 m, z=5 mand t=1x10"4 sec, in a frame S. Find the
co-ordinates of this event in a frame S' which is moving with velocity 2.7 x 108 m/s with
respect to frame S along the common XX' axes using Lorentz Transformation :

(1) x=-60720m, y'=5m, z'=10 m
(2) x=-61720m, y=10m, z'=5m
(3

) x'=-66720m, ¥'=10m, z'=5m
(4) None of the above
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24, The one dimensional time dependant Schrodinger’s wave equation is given by :
B2 Py L Ay h oy .. oy |
- — == + Vy =i — - — — =ih — +V
() 2m 2 V=l ax @ om 3t ox? M
R2 3%y oy
- — — +Vy =ih—
(3) m 3¢ Y =1 St (4} None of the above
25. The wavelength of continuous X-rays depends upon :
(1) Target material (2) Filament current
(3) Accelerating potential difference (4) All of the above
26. A Field Effect Transistor (FET) :
(1) uses a high concentration emitter junction.
(2) uses a forward biased PN junction.
(3) has a very high input resistance.
(4) depends on minority carrier flow.
27. Inj-j coupling, the following interaction is stronger :
{1) Spin and orbital angular momentum vectors of each electron
(2) Between spin vectors of each electron
(3) Between orbital angular momentum vectors of each electron
{4) Resultant spin vector and Resultant orbital angular momentum vector of the atom
28. Ina LCR circuit, the discharge will be oscillatory if :
2_ 4L R2 > 2 R < 2L R? < =
1 R =3 @ @) - @) e
29. A Flipflop is called a latch when it is :
(1)  edge triggered (2) level triggered
(3) both edge and level triggered (4} untriggered
30. The input impedance of an active filter is :

(1) Zero.

(2) 100 Q.

(3) in the range from a few k{} to some thousand M{}.
(4) in the range from a few k{} to some hundred k().
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3.

A beam of X-Rays A =0.842 Au is incident on a crystal at a glancing angle of 8° 35' whe
first order Bragg's diffraction occurs. The glancing angle for the third order diffracti
is

(1) 25.05° (2) 26.55° (3) 24.56° (4) 53.10°

32.

A ballot box with mass 6 kg slides with a speed 4 m/s across a frictionless floor in the positive
x-direction. It suddenly explodes into two pieces. One piece with mass m; =2 kg moves in
the positive x-direction with speed v;=8 m/s. What is the velocity of the second piece ?

(1) —4m/s (2) 4m/s (3) 2m/s (4) None of the above
33. Assuming each fission event produces 200 MeV of energy, find the energy produced due to
fission of 1 gm of U
(1) 82x107] (2) 3.6x1067
(3) 82x10107] {4) None of the above
34. A cyclotron with its dees of radius 2 m has a magnetic field of 0.75 wb/m?. The maximum
energy to which a proton (mass=1.67 x 10~% kg) can be accelerated is :
(1) 1.73x10" 1 ey (2) 107.9x10° keV
(3) 173x10-17J (4) 107.9 keV
35. If two objects A and B are moving with velocities # and v, with respect to each other along
the x-axis, the relative velocity of A with respect to B is given by :
v~ u = Y- ¥ _u=v U -v
O e 2O w0 me
= 1- 2 c 2
36. The Potential barrier in a PN junction is due to the charges on either side of the junction.

These charges are :

(1) Minority carriers.

(2) Majority carriers.

(3) Both majority and minority carriers.
(4) Fixed donor and acceptor ions.

37.

A perfect Black Body is :

(1) A good absorber of all radiations.

(2) A perfect radiator of all radiations.

(3) A good absorber and also a perfect radiator when hot.
{4) One which can be maintained at a constant temperature.
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38. The radiant energy of the sun resuits from :
(1) nuclear fission {2} combustion
(3) nuclear fusion (4) cosmic radiation
39. If the mass of one 1,C1% nucleus is 34.9800 amu, mass of one neutron is 1.008665 amu and
mass of one proton is 1.007825 amu, the Binding energy per nucleon of 1,CI% is :
(1) 288 MeV (2) 822 MeV
(3) 931 MeV (4} None of the above
40. The magnetic flux density in air at a point 5 cm from a long straight wire carrying a current
of 15 Amp is :
(1) 6x107% wb/m? (2) 6x107% wb/m?
(3) 3x107°% wb/m? (4) 3x107° Tesla
41. Find the De Broglie wave length of a 46 gm golf ball moving at 36 m/s. Planck’s constant
h=662x10"3 s
(1) 1380 m (2) 4.8x10~3 m
(3) 4.8x1073 m (4) 4.8x103% m
42. The critical magnetic field of a superconductor :
(1) does not depend on temperature.
(2} increases if ternperature increases.
(3) increases if temperature decreases.
{4) does not depend on superconducting transition temperature,
43. The Poynting vector g is given by :

EXEK g

- 2 EXxB
M 5= @ s=-
- Exg 2 EXE

® s== W S=——0
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44,

10

At every instant the ratio of the electric field to the magnetic field of an electromagnetic wa
is equal to :

€
(1) Wave amplitude ) £
HQ
27
@< @ T

45.

The splitting of spectral lines by the action of an electric field is known as :
(1) Paschen - Back effect (2) Zeeman effect
(3) Stark effect (4) Lorentz effect

46.

For dielectrics the ratio of the magnitude of the conduction current density to that of the
‘ . U .
displacement current density |~ | is :

1 1
(1) —= 2y 1 (3) less than 100 (4) more than 1%

47.

The angular momentum of a disc whose rotational energy is 10 k] and moment of inertia
about the axis of rotation is 8 X 10~% kg m? is given by :

(1) 4kgm?/s (2) 16 kg m?/s
(3) 2kgm?/s (4) None of the above

48.

In a transistor the base is :
(1)  thin and heavily doped {(2) thin and moderately doped
(3) large and heavily doped (4) thin and lightly doped

49,

A dual slope A/D convertor is extensively used in :
(1) De-multiplexers (2) Multiplexers
(3) Digital voltmeters (4} Ripple counters

50.

Calculate the force between two charges of one Coulomb each when they are at a distance of
lm:

(1) 8986 N (2) 89.86x10¢ N
(3) 8.986x10° N (4) None of the above
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The most unsymmetrical crystal system is :
(1) Monoclinic (2) Orthorhombic
(3) Triclinic (4) Cubic

52.

The size of the aperture should be of the order of the incident wave length. This condition is
required for :

(1) Interference (2) Rectilinear propogation
(3) Diffraction (4) Polarization

53.

v - rays of 2.21 MeV energy are used to split a deuterium nucleus into a proton and neutron.
If the mass of the deuterium atom is 2.01472 amu and mass of proton is 1.00813 amu, the
mass of the neutron is given by :

(1) 0.00238 amu (2) 1.00897 amu

(3) 1.00813 amu {4) None of the above

54.

In Thermodynamics ISOCHORIC process is one in which :
(1) Temperature remains constant (2) Pressure remains constant

(3) Volume remains constant (4) Energy remains constant

55.

A proton is made up of :

(1) One-quark and one anti-quark

(2) Two up quarks and one down quark
(3) Two down quarks and one up guark
(4) None of the above

56.

The geometrical aspect of the crystal structure is given by -
(1) Basis (2)  Unit cell
(3) Space lattice (4) Lattice array

57.

According to Planck’s law, the energy density of radiation is given by :

8mohv’ [ 1 | _ 8why® 1
M Q=—3 | /R 7 | @ Q=—3 th/kT - 1]
s 1] 8wh’3 1
Q= 4 =
3) PR R/ ey 4 Q S| PR 4
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58.

12

The First Law of Thermodynamics states that :

(1) When two bodies are in thermal contact and no exchange of heat takes place, they
in thermal equilibrium.

(2)  The ratio of the work done and heat produced is always constant.

(3) Heat cannot flow from a cold body to a hot body without the aid of some external
agency.

(4) Al of the above.

59. The moment of inertia of a solid sphere of mass M and radius R, about its diameter is :
7 MR2 MR?
Z MR =
M 3 @ =
252
@ 3 MR (4) None of the above
60. The product AB of two matrices
1 3 0 2 3 4
A=[|-1 2 1|landB=| 1 2 3|is:
0 0 2 -1 1 2
-1 12 11 5 9 13
a [-1 7 8 @ |-12 4
-2 -1 5 -2 2 4
[2 90
(3) -1 4 3 (4) None of the above
| 00 4
61. In the liquid drop model of the nucleus, the nuclear forces play the role of :
{1) Cohesive force (2) Surface tension force
(3) Viscous force (4) Coulomb’s attractive force
62. If the magnetic susceptibility is around —1079, the material is :

(1) paramagnetic (2) diamagnetic
(3) ferromagnetic (4) ferrimagnetic
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63. Ampere’s law allows us to calculate :
(1) Magnetic field caused by any current distribution.
(2) Magnetic field caused by a current carrying conductor in case of symmetry.
(3) The total magnetic flux produced by a linear current carrying conductor.
(4) None of the above.

64. When NaCl crystal is subjected to an electric field of 50 V/cm, the resulting polarization is
2.215%10~7 C/m? If the permittivity of free space is 8.854 X 10~ 12 F/m, then the relative
permittivity of NaCl is :

(1) 5.006 (2) 5.666 (3) 6.006 (4) 6.506

65. Electrons bombarding the anode of a Coolidge tube produces X-rays of wavelength 1 Au.
Find the energy of each electron at the moment of impact. Given
h=6.62%10"3Js and e=1.6x10"1 C.

(1) 0.1241 keV (2) 1241 eV
(3) 1.241 keV (4) 1241 keV

66. X-Rays which give a line spectrum are called as :

(1) Continuous X-Rays (2) Characteristic X-Rays

(3) K, X-Rays (4) Bremstrallung X-Rays
67. In an amplifier, the coupling capacitors are used to :

(1) control the output.

(2) to limit the bandwidth.

(3) to match the impedances.

(4) to prevent dc mixing with input or output.
68. The main function of a dielectric is :

(1) Electrical insulation (2) Charge storage

(3) Measuring magnetic field (4) Measuring electric field
69. Which of the following particles are Bosons ?

(1) Leptons (2) Mesons (3) Muons (4) Electrons
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A 10 mW LASER has a beam diameter of 1.6 mm. What is the intensity of the light
that it is uniform across the beam ?

(1)  1.243 kW/m? (2) 4.97 kW/m?
(3)  4.97 MW/m? 4) 4.97x1073 W/m?

71.

An Electronic Register consists of a group of :
(1) multiplexers (2) flipflops

(3) logic gates (4) microprocessors

72.

Two particles of masses 100 gm and 300 gm have at a given time, position 2i+5j+13k and
—6i+4j -2k cm respectively and velocities 10i —7j — 3k and 7i - 9j + 6k cm/sec respectively.
The velocity of the second particle in a frame of reference travelling with the centre of mass
is:

31i - 34j + 15k —3i — 2 + 9k

— cm/sec cm/sec
1 / (2) 1 /
—16i + 17 + 7k
(3) - 1 cm/sec (4) None of the above
73. Electrons are accelerated upto a Kinetic energy of 10%V. Find the ratio of their mass to the
rest of the mass :
m =27 m 3
— =177 x 10 — =9.15x 10
U @ o
m 3 m 3
— =195 x 10 — =095x10
(3) my (4) my
74. The Boolean expression Y =A +B represents :
(1) AND Gate (2) Exclusive OR Gate
(3) OR Gate (4) NAND Gate

75.

In an elastic collision :

(1)  Kinetic energy is conserved but momentum is not conserved.
(2) The two colliding bodies stick to each other after collision.
(3) Kinetic energy and momentum are conserved.
(

4) Kinetic energy is not conserved.
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76. Constant forces P =2i —5j +6k and Q =—1 +2j — k act ona particle. Deter
the work done when the particle is displaced from point A to point B, the position vectors
- o5 o > o5 o
AandBbeing 41 —3j —2k and 6i + j —3k respectively :
(1) —15 units (2) 21 units
(3) —21 units {4) None of the above
77. A FET amplifier in the common source configuration uses a Joad resistance of 250 k(). The ac
drain resistance of the device is 100 k{) and transconductance is 0.5 mA/V. The voltage gain
is:
1)y 714 (2) -35.71 3) -71.4 (4) 35.71
78. An electron is confined in a box of length 1078 m. Calculate the minimum uncertainty in
velocity :
(1) 11.595 m/s (2) 1.1595%x10% m/s
(3) 11.595x10% m/s @) 1.055%x10-26 m/s
79. The splitting of spectral lines under the action of a magnetic field is known as :
(1) Raman effect (2) Lyman effect
(3) Zeeman effect (4) Stark effect
80. The Zero-Point energy of a Harmonic Oscillator is given by :

1.2 R’
1 Ey = — fiww 9 _w
1) EBo=3 (2) o
1
(3) Eg= 'z‘hm (4) None of the above

-o0o-
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