
1. If r 6= 0, ~∇ ·
(
r̂

r2

)
is equal to

A) 2/r3. B) −2/r3. C) 0 D) −3/(2r3).

2. The coordinates of the three vertices of a triangle are (0, 0, 0), (1, 1, 0)
and (−2, 1, 0), then the area of the triangle is

A)
3

2
B)

1

2
C) 1 D) 3

3. ~∇ · ( ~A× ~B) is equal to

A) ~B · (~∇× ~A) + ~A · (~∇× ~B). B) − ~B · (~∇× ~A)− ~A · (~∇× ~B).

C) − ~B · (~∇× ~A) + ~A · (~∇× ~B). D) ~B · (~∇× ~A)− ~A · (~∇× ~B).

4. The trace of a 2× 2 hermitian matrix A is π/2, then the determinant
of the matrix exp(iA) is

A) −i. B) i. C) 1 D) -1

5. The eigenvalues of the matrix A =

(
1 −i
i 1

)
are

A) 0 and 2. B) 0 and -2. C) 0 and 1. D) 0 and -1.

6. If εijkl denotes the Levi-Civita symbol in four dimensions, the value of
εijklεijkl is

A) 12 B) 48 C) 24 D) 6

7. Which of the following are the two linearly independent solutions of

the differential equation
d2y

dx2
+ 6

dy

dx
+ 9y = 0

A) exp(−3x) and x exp(−3x). B) exp(−3x) and x2 exp(−3x).
C) exp(−3x) and exp(+3x). D) exp(−3x) and x exp(+3x).
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8. The Fourier series for the function f(x) = x2, for −π < x < +π is
given by

f(x) =
π2

3
+ 4

∞∑
1

(−)n
cos(nx)

n2
, then

∞∑
1

1

n2
is

A) π2/3. B) π2/12. C) π2/6. D) 4π2/9.

9. Which of the following can possibly be the real part of an analytic

function if its imaginary part is (
y2

2
− x2

2
+ 2xy)?

A) x2 + y2 + xy. B) x2 + y2 + 2xy. C) x2 + y2 − 2xy. D) x2 − y2 + xy.

10. The residue of f(z) = z2 sin

(
1

z

)
at z = 0 is

A) +
1

6
B) −1

6
C) 0 D) 1

11. A body of mass m moving with kinetic energy T strikes a stationary
body of mass m. As a result of of the collision, both stick together and
moves with a common velocity. The energy loss in the collision process
is

A) T/4. B) T . C) T/8. D) T/2.

12. If two particles with equal masses are moving with the same velocity
~v, then the velocity of the of the centre of mass frame is

A) 2~v. B) ~v/2. C) ~v. D) zero.

13. A particle is experiencing a force ~F = −ayzî+ bzxĵ − cxyk̂. The work
done by the force is independent of the path provided,

A) a = −b = c. B) a = −b = −c. C) a = b = c. D) a = b = −c.

14. The number of degrees of freedom of two particles constrained to move
in a plane with fixed distance between them is

A) 3 B) 4 C) 2 D) 1
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15. For a system described by the Lagrangian L =
m

2

(
ẋ2 + ẏ2 + ż2

)
−mgz,

where g is a constant,

A) x and z are cyclic coordinates.
B) y and z are cyclic coordinates.
C) x and y are cyclic coordinates.
D) z is a cyclic coordinate.

16. The Lagrangian of a one dimensional system is L =
m

2
ẋ2 + qẋx− k

2
x2,

where k and q are constants. The corresponding Hamiltonian is

A) H =
(p+ qx)2

2m
+
k

2
x2. B) H =

(p− qx)2

2m
+
k

2
x2.

C) H =
(p− qx)2

2m
− k

2
x2. D) H =

(p+ qx)2

2m
− k

2
x2.

17. The Lagrangian of a three dimensional system is

L =
m

2

(
ẋ2 + ẏ2 + ż2

)
− k

2
(x2 + y2)

where k is a constant. If ~P is the linear momentum, then

A) ~P is conserved. B) Px and Py are conserved.
C) P 2 is conserved. D) Pz is conserved.

18. The Hamiltonian of a three dimensional system is H =

(
~p− e ~A(~r)

)2

2m
,

where e is a constant. The Hamilton’s equations of motion for ~r is

A) ~̇r = {~p+ e ~A(~r)}/m. B) ~̇r = {~p− e ~A(~r)}/m.

C) ~̇r = ~p/m. D) ~̇r = {~p− e ~A(~r)}/(2m).

19. The angular frequency of a particle with mass m executing a uniform
circular motion under the influence of a central potential V (r) = kr2

is

A)

√
k

2m
. B)

√
k

m
. C)

√
3k

2m
. D)

√
2k

m
.

20. A traveling wave is described by y(x, t) = y0 sin(10x + 100t), where
x and t are measured in meters and seconds respectively. The phase
velocity of the wave is

A) 10m/s. B) 0.1m/s. C) (40π)m/s. D) (10/π)m/s.
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21. The wavelength λ of the second harmonic mode in an open pipe of
length L is

A) λ = L/2. B) λ = 2L. C) λ = L. D) λ = L/4.

22. A particle and a frame K′ is moving with a speed v and V respectively
along positive x-axis in a frame K, then the speed of the particle in the
frame K′ is

A) (v − V )/(1 + vV/c2). B) (v − V )/(1− vV/c2).
C) (v + V )/(1− vV/c2). D) (v + V )/(1 + vV/c2).

23. A frame K′ is moving with a speed v in the negative y-direction when
viewed in a frame K. If 1/γ2 = 1 − v2/c2, an event (x, y, z, t) in K is
related to the event (x′, y′, z′, t′) in K′ as

A) t = γ(t′ − vy′/c2), x = x′, y = γ(y′ − vt′) and z = z′.
B) t = γ(t′ + vy′/c2), x = x′, y = γ(y′ − vt′) and z = z′.
C) t = γ(t′ − vy′/c2), x = x′, y = γ(y′ + vt′) and z = z′.
D) t = γ(t′ + vy′/c2), x = x′, y = γ(y′ + vt′) and z = z′.

24. A particle with rest mass energy 6MeV is moving and its energy is
10MeV. The momentum of the particle is

A) 8MeV/c2. B) 4MeV/c. C) 4MeV/c2. D) 8MeV/c.

25. A sphere of radius R is uniformly charged with charge density ρ0. The
magnitude of the electric field at a distance r (r < R) from the centre
of the sphere is

A)
3ρ0r

ε0
. B)

4πρ0r

3ε0
. C)

ρ0r

3ε0
. D)

3ρ0r

4πε0
.

26. Consider a plane dielectric interface in the xy-plane, without any free
surface charges, separating two media with permittivities 4ε0 and 2ε0.
If the electric field at the interface in the region with permittivity 4ε0 is
(2̂i+ 3ĵ+ 4k̂)V/m, the electric field at the interface in the other region
is

A) (2̂i+ 3ĵ + 2k̂)V/m. B) (4̂i+ 6ĵ + 8k̂)V/m.

C) (2̂i+ 3ĵ + 8k̂)V/m. D) (4̂i+ 6ĵ + 4k̂)V/m.

27. If a surface current, ~K = Kĵ, of infinite extent is flowing in the xy-
plane, the magnetic field in the region z > 0 is

A) −µ0Kî/2. B) µ0Kî. C) µ0Kk̂. D) µ0Kî/2.
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28. Three charges 2q, −q and −q are kept at the points (−a, 0, 0), (0, 0, 0)
and (a, 0, 0) respectively. The electric dipole moment of this charge
distribution is

A) +3qâi. B) −2qâi. C) +2qâi. D) −3qâi

29. The magnetic field at the point (a, 0, 0) due to a magnetic dipole of
moment ~m = mî kept at the origin is

A)
µ0m

4πa3
î. B)

µ0m

2πa3
î. C) −µ0m

2πa3
î. D) −µ0m

4πa3
î.

30. Consider two vector potentials ~A and ~A′ such that ~A′ = ~A+~a and the
corresponding magnetic fields ~B and ~B′. If a0 is a constant, which of
the following choice of ~a will lead to different magnetic fields?

A) ~a = a0(yî− xĵ). B) ~a = a0(yî+ xĵ).

C) ~a = a0(xî+ yĵ). D) ~a = a0(xî− yĵ).

31. The electric potential φ(~r) due to a charge distribution is φ(~r) =
q

4π

exp(−kr)
r

. Using the relation (∇2 − k2)φ(~r) = −qδ(~r), the total

charge of the corresponding charge distribution is

A) q B) −q C) 2q D) 0

32. The electric field at a given space time point of a transverse electro-
magnetic wave propagating in vacuum in the direction (̂i + ĵ)/

√
2 is

E0(̂i− ĵ)/
√

2, then the corresponding magnetic field is

A) ~B = E0k̂/c. B) ~B = −E0k̂/c.

C) ~B = −E0k̂/(
√

2c). D) ~B = E0k̂/(
√

2c).

33. Consider an electromagnetic wave incident from a medium with dielec-
tric permittivity ε1 on the interface of another medium with dielectric
permittivity ε2. If both media is having the same magnetic permeabil-
ity, the Brewster’s angle θB is such that

A) tan θB = ε1/ε2. B) tan θB = ε2/ε1.
C) tan2 θB = ε2/ε1. D) tan2 θB = ε1/ε2.

34. For a hollow metallic rectangular wave guide of dimensions a and b
such that a > b, the lowest cutoff frequency for TE mode is

A) cπ/a. B) cπ/(2a). C) 2cπ/a. D) cπ/b.
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35. Consider the propagation of TE waves along the +z-direction through
a hollow metallic rectangular wave guide with boundaries at x = 0, x =
a, y = 0, and y = b. If B0 is a constant and m, n = 0, 1, 2, 3, . . ., then
the x and y dependence of Bz is

A) Bz = B0 sin(mπx/a) cos(nπy/b). B) Bz = B0 cos(mπx/a) cos(nπy/b).
C) Bz = B0 cos(mπx/a) sin(nπy/b). D) Bz = B0 sin(mπx/a) sin(nπy/b).

36. In the presence of a constant magnetic field, ~B = Bk̂, a particle of
mass m and charge q is moving in a circular path in the xy-plane. Its
velocity is vî, when it is at the point (0, 0, 0), then the centre of the
circle is at

A)

(
0,

mv

qB
, 0

)
. B)

(
−mv
qB

, 0, 0

)
.

C)

(
mv

qB
, 0, 0

)
. D)

(
0, −mv

qB
, 0

)
.

37. Which of the following set of Maxwell’s equations can be used to es-

tablish the continuity equation,
∂ρ

∂t
+ ~∇ · ~J = 0

A) ~∇ · ~E =
ρ

ε0
and ~∇× ~B = µ0

~J + µ0ε0
∂ ~E

∂t

B) ~∇ · ~E =
ρ

ε0
and ~∇× ~E = −∂

~B

∂t

C) ~∇ · ~E =
ρ

ε0
and ~∇ · ~B = 0

D) ~∇ · ~B = 0 and ~∇× ~B = µ0
~J + µ0ε0

∂ ~E

∂t

38. The electrostatic potential corresponding to a uniform electric filed, ~E
is

A) ~E · ~r. B) − ~E · ~r cos(θ). C) − ~E · ~r. D) ~E · ~r cos(θ).

39. Consider a cylindrical resonant cavity with plane metallic end surfaces
at z = 0 and z = d. If p = 0, 1, 2, 3, . . ., for TM standing wave modes,
which of the following is true?

A) Ez = ψ(x, y) sin(pπz/d). B) Ez = ψ(x, y) cos(pπz/d).
C) Bz = ψ(x, y) cos(pπz/d). D) Bz = ψ(x, y) sin(pπz/d).
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40. For a harmonic transverse electromagnetic plane wave propagating in
the direction k̂ the time averaged Poynting vector is

A)
√
ε/µ | ~E|2 k̂. B)

√
µ/ε | ~E|2 k̂/2.

C)
√
µ/ε | ~E|2 k̂. D)

√
ε/µ | ~E|2 k̂/2.

41. Two point charges q and −q are kept in the xy-plane at x = −a and
x = +a respectively. The electric field at the point (0, y) due this
charges are

A)
q

2πε0

a

(a2 + y2)3/2
î. B)

q

2πε0

y

(a2 + y2)3/2
î.

C)
q

4πε0

a

(a2 + y2)3/2
î. D)

q

4πε0

y

(a2 + y2)3/2
î.

42. If G is the Gibbs free energy which of the following statement is true?

A) dG = SdT + V dP. B) dG = −SdT + V dP.
C) dG = SdT − V dP. D) dG = −SdT − V dP.

43. If k, QN and U are Boltzmann constant, partition function and internal
energy respectively, then

A) U = −kT 2 ∂

∂T
(lnQN) . B) U = kT

∂

∂T
(lnQN) .

C) U = −kT ∂

∂T
(lnQN) . D) U = kT 2 ∂

∂T
(lnQN) .

44. If TF is the Fermi temperature, the energy U of an ideal Fermi gas for
T << TF is given by

A) U = 2NkTF/3. B) U = NkTF/5.
C) U = 3NkTF/5. D) U = 3NkTF/2.

45. If an ideal gas with initial temperature Ti and volume Vi is adiabatically
changed to a volume Vf , the final temperature Tf is

A) Tf = Ti

(
Vi
Vf

)γ−1

. B) Tf = Ti

(
Vi
Vf

)γ
.

C) Tf = Ti

(
Vf
Vi

)γ−1

. D) Tf = Ti

(
Vf
Vi

)γ
.

46. If U is the internal energy for a blackbody cavity, then

A) 3U = PV . B) 2U = 3PV . C) U = 3PV . D) U = PV .
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47. If the ground state energy of a hydrogen like atom is Eg, the energy of a
state with radial quantum number nr = 4 and orbital angular quantum
number l = 2 is

A) Eg/9. B) Eg/16. C) Eg/4. D) Eg/25.

48. If the wave function of a one dimensional quantum system is ψ(x) =
N exp(−x2/σ2 − ipx/~), where N is the normalization constant, then
the expectation value of the momentum for this state is

A) p. B) ~/σ. C) −~/σ. D) −p.

49. If Ĥ =
p2

2m
+

1

2
mω2x2 is the one dimensional harmonic oscillator Hamil-

tonian and â =

√
mω

2~
x̂ + i

√
1

2m~ω
p̂, then the commutator [Ĥ, â†] is

equal to

A) −~ωâ†. B) ~ωâ. C) ~ωâ†. D) −~ωâ.

50. Consider two electrons with spins ~s1 and ~s1 respectively. The expec-
tation value of ~s1 · ~s2 for the triplet (total spin one) state is equal to

A) ~2/4. B) 3~2/2. C) −~2/4. D) 3~2/4.

51. The state of a one dimensional quantum system given as ψ(x) =
N exp[−(x − a)2/σ2], where N, σ and a are constants, then the ex-
pectation value of the position operator, 〈x̂〉 is

A) −a. B) a. C) 1/σ. D) −1/σ.

52. The energy of a three dimensional harmonic oscillator state is 9~ω/2,
then it is

A) 6-fold degenerate. B) 15-fold degenerate.
C) 21-fold degenerate. D) 10-fold degenerate.

53. For an arbitrary operator Â and its adjoint operator Â†,

A) 〈ψ|Â|φ〉 = 〈φ|Â†|ψ〉. B) 〈ψ|Â|φ〉 = 〈ψ|Â†|φ〉∗.
C) 〈ψ|Â|φ〉 = 〈ψ|Â†|φ〉. D) 〈ψ|Â|φ〉 = 〈φ|Â†|ψ〉∗.
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54. If ~̂p and ~̂L are momentum and angular momentum operators respec-
tively, the commutator [L̂x, p̂z] is equal to

A) −i~p̂y. B) +i~p̂y. C) −i~p̂x. D) +~p̂x.

55. If En, n = 1, 2, 3, . . . denotes the discrete bound state energies of a
particle in an infinitely deep one dimensional potential, then En+1−En
is given by

A) (n+ 1)E1. B) (2n+ 2)E1. C) (2n+ 1)E1. D) (4n+ 1)E1.

56. For a one dimensional quantum system in a potential V (x) = kδ(x −
a), where k and a are constants, the wavefunction ψ(x) and its first
derivative ψ′(x) are such that

A) both ψ(x) and ψ′(x) are discontinuous at x = a.
B) ψ(x) is continuous and ψ′(x) is discontinuous at x = a.
C) ψ(x) is discontinuous and ψ′(x) is continuous at x = a.
D) both ψ(x) and ψ′(x) are continuous at x = a.

57. The total angular momentum quantum number j by coupling two angu-
lar momenta with quantum numbers j1 and j2 are found to be j = 5/2.
If j2 = 1, the possible values of j1 are

A) 7/2 and 5/2 only. B) 5/2 and 3/2 only.
C) 7/2, 5/2 and 3/2 only. D) 1/2 only.

58. If |j,m〉 and |m1;m2〉 denotes the basis vectors in the coupled and
uncoupled representations respectively, in general a state with j =
j1 + j2 and m = j1 + j2 − 1 is a linear combinations of

A) |j1; j2 − 1〉 and |j1 − 1; j2〉.
B) |j1 + 1; j2 − 2〉 and |j1 − 2; j2 + 1〉.
C) |j1; j2 − 2〉 and |j1 − 2; j2〉.
D) |j1 − 1; j2 − 1〉 and |j1 − 1; j2〉.

59. If ÂS and ψS(t) respectively denotes operator and state vectors in the
Schrodinger picture and Û = Û(t, t0) is the time evolution operator
such that ψS(t) = Û(t, t0)ψS(t0), then the operator ÂH(t) and the
state vector ψH(t) in the Heisenberg picture are

A) ψH(t) = ÛψS(t) and ÂH(t) = Û−1ÂSÛ .

B) ψH(t) = Û−1ψS(t) and ÂH(t) = ÛÂSÛ
−1.

C) ψH(t) = ÛψS(t) and ÂH(t) = ÛÂSÛ
−1.

D) ψH(t) = Û−1ψS(t) and ÂH(t) = Û−1ÂSÛ .

POLYTECHNIC
 T

RB - 
PHYSIC

S

RASIP
URAM

 - 
88

07
43

24
25

www.kalvikural.comwww.kalvikural.com



60. An observable Â is such that Â|ak〉 = ak|ak〉 and 〈aj|ak〉 = δjk For a
system in the state |ψ〉 = |a1〉 + 2|a2〉 + 3|a3〉 the probability that a
measurement of the observable represented by Â to have a value a2 is

A) 2/3. B) 4/9. C) 2/7. D) 1/7.

61. The Hamiltonian of a one dimensional quantum system isH = p̂2/(2m)+
mω2x̂2/2 + λmω2x̂ where λ is a constant. If n = 0, 1, 2, . . . , the corre-
sponding bound state energy of the system is

A) (n+ 1/2)~ω +mω2λ2/2. B) (n+ 1/2)~ω −mω2λ2/2.
C) (n+ 1/2)~ω −mω2λ2. D) (n+ 1/2)~ω +mω2λ2.

62. The junction capacitance of pn junction

A) decrease on reverse bias.
B) decrease on forward bias.
C) is zero on reverse bias.
D) independent of bias.

63. A current amplifier is characterized by

A) high input impedance and low output impedance.
B) low impedance for both input and out put.
C) low input impedance and high output impedance.
D) high impedance for both input and out put.

64. The basic memory element is

A) NOT gate. B) op-amp.
C) shift register. D) flip flop.

65. the binary 10001 corresponds to decimal number

A) 18 B) 17 C) 33 D) 9

66. The truth table given below corresponds to the operation

A B C
0 0 0
1 0 0
0 1 0
1 1 1

A) OR B) NOR C) AND D) NAND
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67. The ripple factor in a rectifier circuit indicates the

A) amount of a.c voltage present in the output.
B) amount of d.c voltage present in the output.
C) change in d.c output when load changes.
D) change in d.c voltage when in put a.c voltage changes.

68. The JFET is

A) a bipolar device. B) a current controlled device.
C) a form of op-amp. D) a unipolar device.

69. The purpose of offset nulling in an op-amp is to

A) reduce the gain. B) zero the output error voltage.
C) equalize the output signal. D) increase the gain.

70. Solar cell work on the principle of

A) electron hole generation in a semiconductor by temperature rise.
B) photo electric effect.
C) electron hole generation in a pn junction by incident photons.
D) thermionic emission.

71. For an oscillator the product Av and attenuation of the feed back β of
the circuit must be

A) equal to 1. B) less than one. C) 10. D) 100.

72. For operation as an amplifier the base of a npn transistor has to be

A) negative with respect to the emitter.
B) zero bias.
C) positive with respect to collector.
D) positive with respect to the emitter.

73. Which of the following gates are known as universal gates?

A) AND and OR. B) AND and NOT.
C) NAND and NOR. D) OR and XOR.

74. Most commonly used material for optical fiber is

A) silica. B) silicon. C) alumina. D) germanium.
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75. Sky wave propagation make use of

A) direct propagation of radio waves between antennas in the line of sight.
B) reflection of radio waves by ionized layers in the upper atmosphere.
C) radio waves that reflect by earth surface.
D) waves transmitted with help of satellites.

76. The process of converting the digital signal to analog is achieved by
designing

A) a resistive divider or ladder circuit
B) a comparator circuit
C) a circuit using gates
D) a circuit using MOSFET

77. The Boolean equation Y= ABC+ABC is equivalent to

A) Y= AC. B) Y= C+C. C) Y = BC. D) Y =AB.

78. On comparison of frequency modulated and amplitude modulated waves

A) FM carrier wave has long wavelength and can be used for
transmission grater distance than AM waves.

B) it is less likely that frequency of FM wave accidentally modulated
producing noise.

C) AM waves has less chance to be accidentally modulated by
external disturbance.

D) AM waves can be used for only short distance communication.

79. If RH is the Rydberg constant for hydrogen in cm−1 the series limit for
Lyman and Blamer series occur at

A) RH and RH/4 respectively. B) RH/2 and RH/4 respectively.
C) RH and RH/2 respectively. D) Both at RH .

80. The spectroscopic term value for the ground state of helium atom is
given by

A) 3S1. B) 3P3. C) 1S0. D) 1P1.
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81. The number of Zeeman levels corresponding to the spectral notation
2D5/2 is

A) 6 levels. B) 5 levels.
C) 3 levels. D) 2 levels.

82. Which of the following statement is correct? Hyperfine structure arise
due to

A) the interaction of nuclear spin with total electronic angular
momentum of electron.

B) the interaction between electron spin and orbital angular momentum.
C) the presence of isotopes.
D) the application of strong external magnetic field.

83. The doublet D1 and D2lines in sodium spectrum can be explained by
considering

A) relativistic correction.
B) Bohr atom model.
C) earths magnetic field.
D) l − s coupling.

84. Which of the molecule given below show pure rotational spectra?

A) CO2 B) H2 C) CO D) N2

85. The first absorption line in the rotational spectra of diatomic molecules
appears at the wave number

A) h/(8π2Ic). B) 4π2Ic/h. C) h/(4π2Ic). D) 8π2Ic/h.

86. Raman shift is

A) independent of incident frequency but depends on scatterer.
B) independent of both incident frequency scatterer.
C) independent of scatterer but depends on incident frequency.
D) dependent on both incident frequency and scatterer.
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87. The intensity of vibration-electronic spectra of molecules is governed
by

A) Pauli’s exclusion principle.
B) Born-Oppenheimer approximation.
C) Bear-Lambert law.
D) Frank-Condon principle.

88. The NMR spectrometer operating at a frequency 60MHz shows a chem-
ical shift for a compound as 6ppm. What will be the chemical shift if
measured using a NMR spectrometer operating at 360 MHz with the
same applied magnetic field?

A) 36ppm. B) 6ppm. C) 1ppm. D) 12ppm.

89. Which of the following statement is not correct in the context of a
laser?

A) The emitted radiation do not have precisely defined frequency.
B) The emitted radiation is highly coherent and intense.
C) Lasing action require population inversion.
D) More photons comes out compared to incident photon.

90. The electron spin resonance spectra falls in the

A) visible wavelength region.
B) infrared frequency.
C) Radio frequency region.
D) long wavelength edge of microwave region.

91. The nearest neighbor distance in the case of fcc structure with lattice
parameter a is

A)
√

2 a/2. B) a/2. C)
√

(a
2
) D) a.

92. Miller indices of the plane parallel to zy-plane is

A) (010). B) (100). C) (001). D) (011).

93. X-rays are diffracted from crystals because

A) the crystal has completely random arrangement of atoms.
B) of multiple reflections from different sides of the crystal.
C) of phonon vibrations.
D) the crystal has periodic arrangement of atoms.
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94. The electrical conductivity σ is given by the relation

A) σ = ne/µ. B) σ = neµ. C) σ = n2eµ. D) σ = ne.

95. The lattice specific heat at low temperature varies as

A) T 3. B) 1/T 3. C) T . D) 1/T .

96. If EF is the Fermi energy of sodium at 0K, then the Fermi energy at
10000K will be

A) 2EF . B) 10EF . C) 0.93EF . D) 100EF .

97. The Fermi level in a n-type semiconductor at 0K lie at

A) half way between donor level and conduction band.
B) below the donor level.
C) half way between acceptor and valance band.
D) half way between the conduction band and valance band.

98. The velocity of electrons corresponding to the point of inflexion on
E − k diagram is

A) decreases linearly as k increases.
B) zero.
C) maximum.
D) increases linearly as k increases

99. The majority carriers in a semiconductor is electrons if the Hall coeffi-
cient is

A) positive.
B) zero.
C) cannot be determined from Hall coefficient.
D) negative.

100. Cooper pairs are formed

A) at high temperature, where the thermal energy is sufficient to create
Cooper pairs.

B) at very low temperature, where the thermal energy is not
sufficient to disrupt the pair binding.

C) at a critical magnetic field strength where the superconductivity
is destroyed.

D) at a temperature equivalent to the melting point of the material.
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101. Piezoelectric effect is the

A) production of election hole pair in a semiconductor by photons.
B) ejection of electron from a metal surface by the photon.
C) production of electric charge on the surface of mechanically

strained dielectric.
D) production of electric charge on the the surface by heat.

102. The factor responsible for spontaneous polarization in ferroelectric is

A) permanent electric dipoles. B) orbital motion of electrons.
C) magnetic dipoles. D) presence of ionized impurities.

103. Magnetic susceptibility of a magnetic material is given by

A) χ = H/M . B) χ = M/H. C) χ = µ0H +M . D) χ = µ0(M +H).

104. Band gap of Si at room temperature is close to

A) 1.1 eV. B) 2.1 eV. C) 0.67 eV. D) 6.0 eV.

105. X-rays are produced when an element of high atomic weight is bom-
barded by

A) neutrons. B) protons. C) electrons. D) α particles.

106. Nuclear radius R is proportional to

A) A2/3. B) A1/3. C) A3/2. D) A.

107. The average binding energy per nucleon in a nucleus is

A) 7.8 eV. B) 931 MeV. C) 7.8 keV. D) 7.8 MeV.

108. Which one of the following particles have spin other than half?

A) proton B) electron C) photon D) neutrino

109. The deviation of the charge distribution from spherical symmetry can
be estimated by measuring its

A) electric quadrupole moment. B) electric dipole moment.
C) magnetic dipole moment. D) charge.

110. A deuteron in the ground state consists of

A) one proton and one neutron with anti parallel spins.
B) one proton and one neutron with parallel spins.
C) two protons with parallel spins.
D) two neutrons with parallel spins.
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111. Spin and parity of 5B
11 nucleus can be predicted by shell model as

A)
3

2

+

. B)
1

2

−
. C)

1

2

+

. D)
3

2

−
.

112. Which among the following is a material used as the moderator in
nuclear reactors?

A) aluminum B) cadmium C) carbon D) uranium

113. The particle neutrino was proposed by Pauli to explain

A) the continuous spectra of the β particles.
B) the γ ray emission.
C) the α ray emission.
D) the stability of magic numbered nuclei.

114. The contribution of Coulomb energy in the semiempirical mass formula
of a nucleus ZX

A is proportional to

A) Z/A2/3. B) (Z − 1)/A1/3.
C) A/Z1/3. D) Z(Z − 1)/A1/3.

115. The quark structure of the proton is

A) udd. B) uud. C) ddd. D) uuu.

116. Nuclear forces are

A) short range and spin independent.
B) long range and attractive.
C) short range and spin dependent.
D) long range and repulsive.

117. Nuclear fusion requires high temperature because

A) nuclei must posses high kinetic energy to overcome the
Coulomb repulsion.

B) all nuclear reactions absorbs heat.
C) nuclei must posses high kinetic energy to overcome the

repulsion due nuclear interaction.
D) there is tensor component in the nuclear force.
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118. The scintillation counter works on the principle of

A) electron-hole pair production in the material when particle
strikes on it.

B) conversion of ultra violet light to visible light.
C) the emission of light from certain materials when charged

particle strikes on it.
D) the carrier generation in the depletion region of a junction

a charged particle strikes on it.

119. Which of the following is a baryon?

A) pion B) neutron C) neutrino uon

120. The half life of radioactive element with dec is

A) ln 2/λ. B) 2/λ. C D) 1/(2λ).
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1. Given  a  vector ⃗  =   3 ̂ + 4 ̂ + 2  ,  then  a  unit  vector  in  the  direction  of  ⃗  is               

A) 2 ̂ + 3 ̂ + 4          B) ̂  ̂       
√

         

C) 3 + 2 ̂ + 4            D) ̂  ̂ 
√

     
 
2.  A force ⃗ =   (5 ̂  + 2 ̂ )N    acts about the origin at the point (2, 2) m. The moment of the force is 

A) 0             B) 10 ̂  + 2 ̂            C) −6 Nm  D) 6   Nm      
 
3. The    square   roots   of ‘i’ are  

A) ± (1 + )           B) (1 − )             

C) ±(1 + )             D) ±
√

(1 + )   
          
4. Beta ( ( , ) )  and gamma ( Γ(m) )  functions  are  related   by   

A) β(m,n) =   ( )                      B) ( , ) =   ( ) ( )
( )

        

C) ( , ) =   ( )
( )

                       D) ( , ) =   Γ(m) Γ(n) 
 

5. The generating function   for Hermite polynomials   ( )     is      (−1)   ( ),  
then  the  value  of   ( )    is 
A) 1  B) 0             C)           D)  

 
6. If   the function     ( )    =       is expanded   as a Fourier series in the interval [ ,− ],    

the first   term of the   series is, 
A) 1              B)               C)             D)        

           
7.  Which one of the following   sets   form a   group   under multiplication?

   A) ( 1, i)              B) (i, -i)            C) ( 1, -1)            D) (1, 0)   
 
8. Rotations   of  a  circle  about  an  axis   passing  through  its  centre   and   perpendicular  to  

the  plane of  the  circle  will   form   
A) An  orthogonal    group   B) A  unitary    group      
C) Lorentz  group                              D) A  set  only 

 
9. If   =    +  ,  which   one  of  the   following   function  f(z)   is  analytic  throughout  

the  entire  complex  plane
 A)                B) log( z )             C)               D)   
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10. Given     ( )  =    ,       ( )    has a pole of order  
 A) 3  at  Z = 1        B) 3  at  Z  =  0      C) 4   at  Z  =  0 D) 2   at  Z = 0 

 
11. The    eigen   values   of   the   matrix   3 1

2 2       are   
A) 3  &  2       B) 1  &   2     C) 1 &  4  D) 3  &  1 

 
12. Given   ⃗  =  ̂3  − ̂  .    The  value  of  the  integral   ∫  ⃗ . ⃗        where  C  is  the  

curve  in  the  xy   plane,   = 2 ,  from  (0, 0)    to  (1, 2)    is 

A) 7
6

     B) −7     C) 6
7

    D) − 7
6  

 
13. Which one of the following is not a tensor? 

A)        B)        C)     D)  
 
14. The dielectric susceptibility of an anisotropic medium is   

A) A scalar quantity      B) A second rank tensor      
C) A vector quantity          D) An axial vector 

 
15.  Cauchy - Riemann conditions for the analyticity of a complex function    

 ( ) = ( , ) +    ( , )    are 
A)    =      ,     =  −             B)    =      ,      =           

C)    =  −   ,       =  −            D)    =      ,      =  −      
  
16. A linear symmetric triatomic molecule makes   longitudinal   free   oscillations.  Possible 

number of normal modes of oscillations are 
A) Three  B) Four  C) Two  D) One 

 
17. A  proton, a  deuteron   and  an  alpha   particle  having  the  same  kinetic  energy   are  

moving   in  circular  trajectories  in  a  uniform  magnetic  field. If  rp ,  rd   and   r   denote  
respectively   the  radii  of  the  trajectories  of  these  particles,  then 
A)  =  rp  >    rd                  B)   =  rp  <    rd          
C)  >  rp   >   rd         D)  =  rp  =    rd   

 

18. A stationary  body  explodes  into  two,  each  of  rest mass  2.0 kg,  that  move  apart  at  0.6c  
relative  to  the  original  body.  The mass of the original body is 
A) 2.5 kg   B) 2.5 g     C) 5 kg    D) 0.5 kg     

   
19. A  particle  is  placed  in  a  potential  given  by   ( ) =    −     ,   where  k  and  

g  are  positive  constants with g < k .  Then, 
A) x  = 0    is a  point  of  stable  equilibrium 

B) x  =       and  x  =  -     are  points  of  stable  equilibrium 

C) x  =       alone  is  a  point  of  stable  equilibrium 

D) x  =    k/g  and  x  =  -k/g    are  points  of  stable  equilibrium 
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20. The dimension of total scattering cross section   is that   of 

A) Volume       B) Length        
C) Dimensionless    D) Area 

 
21. The  necessary   and  sufficient  condition  that  the  work  done  be  independent  of  the  

physical  path taken  by  the  particle  is  that   the  force   F⃗ can  be  expressed   as  
A) F⃗ = − ∇⃗V(r)        B) F⃗ = − V(r)         
C) F⃗ = − ∇.⃗  V(r)            D) F⃗ = − ∇⃗ xV(r)   

    
22. If the Lagrangian of a system is =  ( ̇ +  ̇   +  ̇  ) , then 

A) r   alone  is  a   cyclic   coordinate 
B) z   alone is  a  cyclic  coordinate 
C) ,  z  and  r   are  cyclic  coordinates 
D)    and   z    are  cyclic   coordinates 

 
23. Group A contains some important discoveries   in Physics.  Group B contains the   names of 

the Scientists who discovered.  Match the discoveries with the names of the Scientists.   
 Group    A                                                                          Group  B 

a)  Quantum physics                                                           (i)    Wilhelm Roentgen 
b)  X- rays                                                                           (ii)   C V Raman 
c)  Quantum theory of photoelectric effect                           (iii)   Max  Planck 
d)  Change in the wavelength of radiation on scattering.   (iv)    A. Einstein                                                                     

 
A) a → iii, b → i, c  →  iv, d  → ii          
B) a→   iv, b → i, c →   ii, d  → iii 
C) a→ ii, b → iii, c →  iv, d  → i            
D) a →  i, b → ii,  c →  iv, d → iii 

 
24. A cylinder of height 2.5 m is filled completely with water. A hole is made at the bottom of 

the cylinder in such a way that water is coming out of it. What is the velocity of water 
coming out of the cylinder? 
A) 6.4  m/s B) 9.8  m/s  C) 2.5  m/s  D) 7  m/s 

           
25. The  Lagrangian  of  a  system  in  two  dimensions  is  given  by     =  ̇  − ̇  ̇  ,  

then  the  Hamiltonian  of  the  system  is 
A)    +           B)    -      

C) −    -          D) −    -      
 
26. A  particle  of  unit  mass   is  moving  under  the  influence  of  an  attractive  inverse square  

law  of  force  directed  towards  a  fixed  point. The   Lagrangian describing   the motion is, 
A) =   ̇ +  ̇   +      B) =   ̇ +  ̇  −             

C) =   ̇ +  ̇         D) =   ̇   +           
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27. The  Poisson  bracket  of  two dynamical variables  which  are constants  of  motion  is   

A) Zero             B) 1              
C) Not a constant of motion         D) A constant of motion 

 
28. Choose the correct statement 

A) Finite rotations of a rigid body commute 
B) A rigid body has only three degrees of freedom 
C) Infinitesimal rotations of a rigid body do not commute  
D) Infinitesimal rotations of a rigid body commute 

 
29. L  is  the  orbital  angular  momentum  vector  then  the  Poisson  bracket  [Li, Lj]  is 

A) ħ     B) Lk    C) i Lk   D) Lk 

 
30. The Hamilton’s equations of motion are, 

A)  =      ,      =      B)  =     ,      =  −                  

C) ̇  =     ,    ̇   =  −       D) ̇  =  −    ,  ̇   =    
 
31. Lorentz gauge   implies 

A) ∇⃗×  ⃗  +    = 0            B) ∇⃗×  ⃗    =  0            

C) ∇⃗.  ⃗  +    = 0           D) . 0A 


 
 
32. The  frequency  of  precession  of  a  charged  particle   of  mass   m   and  charge  e  in a  

uniform magnetic  field  of  magnetic  induction  B


  is 
A)  =               B)  =           

C)  =                 D)  =    
 
33. Consider   a parallel   plate condenser. A potential difference V is applied across   the plates 

and   disconnected.   Now  a  dielectric  slab  of  uniform  thickness  is  placed  in  between  
the  plates  of  the  parallel   plate  condenser,  then  
 
A) The value of the capacitance increases 
B) The value of the capacitance    decreases 
C) The value of the capacitance remains unaltered 
D) The charge   on the condenser decreases.   

 
34. What  is   the  magnitude   of  the  electrical  field  strength  E  such  that  an  electron  placed  

in  the  field   would  experience  an  electrical  force  equal  to  its  weight? (charge of  
electron: e =  1.6 × 10-19 coulomb) 
A) 5.6 x 10 -11  N/ C    B) 5.6  N/ C 
C) 5.6 x 1011  N/ C   D) 2.8 x10 -11  N/ C 

 
35. Brewster’s   Law refers to 

A) Polarization by scattering    B) Polarization by refraction 
C) Polarization by reflection    D) Polarization by double refraction 
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36. Consider  a  rectangular    wave  guide  with  sides   a  and  b  such  that   a  ≥  b,   then  value  
of  the  lowest  cutoff  frequency   is  given  by 
A)    =                        B)    =              
C)    =             D)    =   

 
37. A  left   circularly  polarized  beam  (   =   5893 )̇   is  incident  on  a  calcite  crystal  

(with  its  optic   axis  cut   parallel  to  the  surface)  of  thickness  0.005141  mm.  If  the  
electric  field  of  the  incident  beam  at  x = 0  is     =   

√
sin    and    =   

√
cos  ,  

then  the   state  of  polarization  of  the  emergent  beam   is   (the  refractive  indices   of  the  
ordinary  and  extraordinary  rays  are  respectively 1.65836  and  1.48641) 
A)   =   

√
sin   ,     =   

√
 cos            

B)   =   
√

  ,    =   
√

 sin   

C)   =   
√

sin   ,     =  −
√

 cos         

D)  =  −  
√

sin   ,     =   
√

 cos   
  
38. For a Fraunhofer diffraction pattern produced by a circular aperture of radius 0.02 cm, the 

radius of the first dark ring is 3.6 x 10-2 cm. Find the wavelength of light if the aperture is 
kept at the focal plane of a convex lens of focal length 20 cm.   
A) 3 x 10-5 cm B) 6 x 10-5 cm   C) 7.2 x 10 -5 cm  D) 5 x 10-4 cm 

 
39. In the Michelson interferometer arrangement, if one of the mirrors is moved by a   finite 

distance, 250 fringes cross the field of view.  If the wavelength of the light used is 6400 Ǻ, 
then the mirror is    moved through a distance  
A) 0.08  mm     B) 0.04 mm    C) 0.08 cm    D) 0.02 mm      

 
40. Choose the correct statement 

A) Ampere’s law is valid   for dynamic current. 
B) Displacement current is introduced to modify Faraday’s   law. 
C) Displacement   current modifies Coulomb’s   law. 
D) Ampere’s   law is   valid only   for steady    current  
   

41. The   expression    for   skin depth is given by   =   
/

 .  For copper,   
   = 4 × 10   N/amp2   and  =  5.8  × 10   mhos/m.  Then  the  value  of  the  skin  
depth  at  a  frequency  of     =   100  sec-1  would  be   
A) 5.5 m         B) 6.5 x 10-3 cm      
C) 5.5 x 10-2  m          D) 6.5 x 10-3  m  

 
42. The total power radiated by an   oscillating electric dipole   

A) Depends on   the relative phases   of the components of   the   dipole moment 
B) Is independent of the relative phases of the components of the dipole moment 
C) Is proportional to the   dipole moment 
D) Is inversely   proportional to the   dipole moment 
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43. In a He- Ne  laser,  

A) the  lasing action is due  to  transitions taking  place  in the Ne  atom 
B) the  lasing action is due  to  transitions taking  place  in the He  atom 
C) the  Ne  atoms excite  He  atoms  by  collision 
D) Ne  atoms are excited  by  passing an electric discharge through the system 

 
44.  Adiabatic  expansion  of  photon  gas  is  determined  by  the  equation 

A)  =                   B)    =    a  constant   
C)    =   a   constant          D)    =    a   constant 

 
45. In  a  canonical  ensemble,  a  system   A   of  fixed  volume  is  in  contact  with  a large   

reservoir  B,  then 
A) A can  exchange  only  particles  with  B 
B) A can  exchange  energy  and  particles  with  B 
C) A can  exchange  only  energy  with B 
D) A  can  exchange  neither  energy  nor  particles  with  B 

 
46. The  heat  capacity  of  a  degenerate  Fermi  gas  at  low  temperatures is  proportional to   

A) T2               B) √                C) T              D) T3 
 
47. Choose  the  correct  statement 

A) Liquid  He3  obeys    Bose   statistics 
B) Bose  condensation  is  an  example  of  quantum  phase  transition. 
C) Liquid   He4   obeys  Fermi  statistics 
D) Bose  condensation  is  a  second  order  phase  transition 

 
48. Wien’s    displacement   law  says  that 

A)     = a  constant        B)   =  a  constant      
C)  =   a  constant              D) None  of   the  above. 

 
49. In a  2n  dimensional  phase  space, the  volume  of  a   phase  cell  is 

A) ħ        B) ħ          C) h           D) ħ  
 
50. The  r.m.s speed of  oxygen   molecule  (mass of  oxygen molecule is 5.31×10-26 kg,  value  

of  Boltzmann  constant  is  1.38x 10-23J/K) ) at 100o C  is   
  A) 0    B) 461 m/s     C) 46.1  m/s      D) 539.2 m/s   
 
51. The  energy  density  of  black  body  radiation  at  temperature  T   is  proportional  to 
 A) T-4         B) T2      C) T4       D) T-2 

 
52. The  number  n(∈)   of  identical  and  distinguishable  particles  in  an  assembly  at 

temperature  T   having  an  energy   ∈ with  number  of  states  (∈)   is 
A) (∈)   =  (∈)

∈
     B) (∈)   =  (∈)

∈
          

C) (∈)   =  
∈
          D) (∈)    =  (∈) ∈  
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53. Nernst’s  heat  theorem states  that 

A) Absolute zero    is  attainable      
B) Entropy   of  a  system  is  finite  at   absolute  zero 
C) Entropy   never   decreases  
D) Absolute  zero  is  unattainable  by  a  number  of  finite  processes 

 
54.  Helmholtz free   energy F, internal  energy  U,  temperature T   and   entropy  S  are  related    

by 
A) F  =  U  -  TS          B) F =  U  + TS    
C) F  =  US   -  T      D) F  =  TS 

 
55. Thermal wavelength    of  a  system  is    

A) Proportional  to  temperature         
B) Inversely  proportional  to  temperature 
C) Proportional  to  square  root  of  temperature         
D) Inversely   proportional  to  square  root  of  temperature. 

 
56. η is  the efficiency of  a Carnot engine working between temperatures  T1 (source  

temperature) and  T2 (sink  temperature).  If  the  sink  temperature  is  made  half  of   the  
temperature of  the source, the efficiency of  the  engine will  be   
A)    B) η  C)    D) 2   

 
57. A   particle  limited  to  x –axis  has  the  wave  function   =      between    = 0  and  
  =1;    = 0  elsewhere. The probability that  the  particle  can  be  found  between  
             = 0.45   and   = 0.55   is 

A) 0.251      B) 2.51   C) 0.0251   D) 0.251  
 
58. The  normalised   wave  function  of  a  particle  in  a  box  of  width  L  are  given  by   

 =     sin (  ).  The  expectation  value 〈 〉  of  the  position  of  the  particle  trapped  

in  this  box in the ground state is 
A) L  B)    C)    D) L2 

 
59.  The  operator  associated    with  the  coordinate  x    in  momentum  representation  is 

A) x  B) − ħ     C) ħ       D) − ħ  
 
60. Choose  the  correct  statement. 

A) Operators  are  time  dependent     in  Schrodinger  representation 
B) Wave  function   is  time  dependent   in  Heisenberg  representation. 
C) Operators  and  wave  functions  are  time  dependent   in  Schrodinger  representation 
D) Operators  and  wave  functions  are  time  dependent   in  Interaction  representation 

 
61. Which  one   of  the  following  operators  is  Hermitian ?  
  A)    B)     C) i    D)  
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62. The  ground  state  wave  function  of  a  linear  harmonic  oscillator  is  
            ( )  =   ( ) exp (−  ).  Then the  value  of    (∆ )     in  this  state  is   

A)       B)   C) 2    D) 0 
 
63. Parity  of  spherical  harmonics   ( )  is 
   

 A) (-1)m      B) (-1)l+m    C) (-1)l      D) (-1)-l 

 
64. The  average  value  of   1/r   for  an  electron  in  the  hydrogen  atom  in  terms  of  Bohr  

radius   is   
A)          B)       C)         D) 

 
 

 
65. The expectation   value    〈 〉    in  the  eigen  state  of       is   

A)   ħ       B) 0  C) ħ     D)    ħ 
 
66. The  commutation  relation  between  the  components  of  the  angular  momentum  operator   
 ⃗   and  the  components  of  the  position  coordinate  vector  ⃗   is   given  by 

A) [ , ]     = 0          B) ħ               
C) ħ               D)  

 
67. Choose the correct statement 

A) Ground state of hydrogen  atom  shows  first  order  Stark  effect. 
B) Ground  state  of  hydrogen  atom  will  not  show  second  order  Stark  effect 
C) Ground  state  of  hydrogen  atom  will  not  show  first   order  Stark  effect 
D) Degeneracy of  the  first excited state  of  hydrogen  atom  can  be  fully   removed   

due  to  Stark  effect. 
 
68. Lamb shift refers  to  splitting  up  of 

A) 2
1
2

P     and   2
3
2

P   lines   in  hydrogen  spectra 

B) 2
1
2

P   and   1
1
2

S   lines   in  the  hydrogen  spectra 

C) 2
1
2

P    and  2
1
2

S    lines   in  the  hydrogen  spectra 

D) 2
1
2

P    and  2
1
2

S    lines   in  the  helium spectra 

 
69. Dirac   delta   function   ( −  )  satisfies  the  relation 

A) ∫ ( ) ( − )
   

  =  ( )   B) ( − ) = 0  everywhere    
C) ( − )    =   ∞    everywhere D)        ∫ ( −  )   = 0  

 
70. Which   one  of  the  relations   given  below   is  not  satisfied  by  Pauli  matrices     

A)   +     = 0    B)   =                                      
C)   =     =      = 1     D)  −    =   0     
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71. Choose  the  correct  statement  appropriate  for  Klein-Gordon  equation: 
A) Probability density is always positive. 
B) Probability density  is not always positive and energy can  take  negative  values  also. 
C) It can describe particles with  spin. 
D) Probability density is always positive but energy can be negative                  

 
72. Experiments  show  that   13.6 eV  is  required  to  separate  a   hydrogen  atom   into  an   

electron  and  a  proton.  The  orbital  radius   of   the  electron  in  a  hydrogen  atom   is  (Planck  
constant: h =  6.63 × 10-34  Js,  mass  of  electron:  m  =  9.11 × 10-31 kg,  charge  of  electron: 
 e =  1.6 × 10-19 coulomb) 
A) 5.3 x 10-11  m    B) 5.3 x 10-11  cm       
C) 5.3 x 10-10  m      D) 2.5 x 10-11  m 

 
73. The  longest  wavelength    present   in  the  Balmer   series   of  hydrogen  atom 

corresponding    to   the      line    is   
A) 656  mm B) 656  cm C) 656  nm D) 328  nm 

 
74. The  expression  for  Bohr   magneton   is 
  A)   =                  B)   =                

C)   =   
ħ

                D)   =   ħ  
 
75. In  the  normal  Zeeman  effect,  a  spectral  line   of   frequency     is  split  into   

 A) 3  B) 2  C) 4  D) no  splitting 
 
76. The concept of spin  is first  introduced to explain     

A) Anomalous Zeeman effect  B) Stern-Gerlach   experiment   
C) Splitting  up spectral lines    D) Stark  effect. 

 
77. The  term  symbol  of  the  first  excited  state  of  sodium  is   3 2P1/2.  The possible j values 

are   
A) j  =  ½        B) j  =  3/2  
C) j  =  ½ ,   j  =  3/2               D)  j  =  1   

 
78. Hyperfine splitting up of atomic spectral lines   is due   to the   effect of 

A) Nuclear  spin        B) Electron  spin       
C) External  electric  field  D) External  magnetic  field. 

 
79. Which one of the   following   molecule does not give rise   to   microwave    spectra 

A) Hydrogen  chloride   B) Oxygen  molecule        
C) Carbon  monoxide     D) Carbon  oxysulphide  

 
80. Mossabauer spectroscopy is due to 

A) Transitions  between  energy  levels  within  the  nuclei  of  atoms  
B) Transitions  between  electronic  states  of  a  molecule 
C) Interactions  between  electrons      and  external  magnetic  field 
D) Interactions  between  nuclei  and  external  magnetic  field 
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81. Choose the correct statement: 
A) NMR spectrometers operate at infra  red frequencies.   
B) NMR spectrometers operate in the  radio frequency range. 
C) NMR spectrometers operate at optical frequencies.   
D) ESR spectrometers operate at short radio frequency range. 

 
82. Choose  the  correct  statement: 

A) Frequency of  fluorescence   radiation  is  lower  than  that  of  the  absorbed  
radiation 

B) Frequency of  fluorescence   radiation  is higher  than  that  of  the  absorbed  
radiation 

C) The frequency  of  fluorescence  radiation  is  same  as that  of  the  absorbed  
radiation  

D) In  fluorescence, the  molecule  gives  up  some  of  its  rotational  energy   in  
collision  with  other  molecules.            

 
83. In  CO  molecule,  the  j =0  →  j = 1  absorption  takes  place  at a  frequency  of                

1.15 x 1011 Hz.  The  moment  of  inertia  of  the  molecule   is 
A) 1.46 x 10-46  gm.m2             B) 1.46 x 10-46  kg/m2     
C) The  data  given  is  insufficient D) 1.46 x 10-46  kg.m2     

 
84. Group  A  contains  some  important  discoveries   in  Physics.  Group  B  contains  the   

years  of  these  discoveries.  Match  the  discoveries  with  the  year  of   discoveries .    
         Group    A                                     Group  B 
a)   Nuclear  Fission   (i)     1957 
b)   Semiconductor  transistor  (ii)    1925 
c)   BCS  theory                                  (iii)   1939      
d)   Electron   spin   (iv)   1947 

 
A) a  →  ii,  b  → iii,  c  →  iv,  d  →i  B) a  →  ii,  b  → i,  c  →  iv,  d  →iii 
C) a  →  iii,  b  → iv,  c  →  i,  d  →ii D) a  →  iv,  b  → iii,  c  →  ii,  d  →i 

 
85. Which  one  of  the  sample  can  occur  in  both  crystalline  and  amorphus  forms 

A) Boron  trioxide           B) Gallium  arsenide        
C) Lead  sulphide              D) Sodium  chloride  

 
86. The  Fermi  energy  of  sodium   is  3.2  eV.  The mass of electron is 9.11x10-31 kg.  The 

Fermi  velocity  of  sodium   is    
A) 1.57 x 106  cm/s      B) 1.07 x 106  m/s    
C) 0.57 X  106  m/s   D) 0.57 x 106  cm/s    

       
87. Weidemann-Franz  Law  states  that 

A) The  ratio   of    thermal  and  electrical   conductivities   is  the  same   for   all  metals   
and  is  a  function  of  temperature.   

B) The  ratio  between    thermal  and  electrical   conductivities   is  the  same   for   all  
metals   and  is  a  function  of   square  of  the   temperature.   

C) The  ratio  between    thermal  and  electrical   conductivities   is  a  constant   
D) None  of  the  statement  given  above  is  correct. 
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88. A dc voltage  is  applied  across   the  Josephson  junction, then   
A) a dc  current   is  produced  across  the  junction 
B) an oscillating  current  with  frequency   =   

ħ
  is  produced  across  the  junction 

C) an oscillating  current  with  frequency   =   
ħ

  is  produced  across  the  junction 
D) No  current  is  produced    across  the    junction. 

 
89. The space  lattice  of   diamond  is 
  A) sc  B) fcc  C) bcc  D) hcp    
 
90. The  Meissner   effect  says   that  magnetic  field  inside  a  bulk  superconductor  is, 

A) non  zero B) 4    C) zero  D) curl ⃗    
 
91. Energy  gap  in  a  superconductor  is  caused by ------ interaction 

A) Electron-lattice        B) Electron- phonon- photon   
C) Electron-photon     D) Electron- phonon - electron   

 
92. A colour centre   in a crystal is a lattice defect that 

A) Absorbs  visible  light     B) Emits  visible  light 
C) Absorbs  infra  red  light        D) Scatters   visible  light. 

 
93. At low temperatures atoms with permanent   magnetic moment     have a   

A) Paramagnetic susceptibility inversely proportional to temperature T 
B) Paramagnetic susceptibility proportional to temperature T 
C) Constant paramagnetic susceptibility    
D) Diamagnetic susceptibility inversely proportional to   temperature T 

 
94. The resistivity of copper   at 200 C   is    = 1.72 x 10-8 Ωm.  If   the  free  electron  density  is  

8.48 x 1028 m-3  and  the  Fermi  velocity  1.57 x 106  m/s,  then  the  mean  free   path  
between  collisions  of  free  electrons  in  copper   at  200 C   is, ( mass  of  electron:  

 m  =  9.11 × 10-31 kg,  charge  of  electron:  e =  1.6 × 10-19 coulomb) 
 
A) 3.83 nm        B) 3.83 mm     C) 38.3 mm  D) 38.3 nm 

 
95. Group   A  contains  concepts/theories  in  physics  and  Group  B  names  of  scientists  

responsible  for  them.  Match the concepts/theories with the   names     of the scientists 
responsible for them. 

Group  A                                     Group  B 
a)   meson  theory  of  Nuclear  force  i)     Pauli 
b)   quark  model    ii)    Gamow 
c)   neutrino  hypothesis   iii)   Yukawa 
d)   theory  of  alpha  decay   iv)    Gell-Mann                                             

 
A) a →  ii, b →  i,  c →  iv,  d →  iii  B) a  →  iv,  b →  iii, c →  ii, d →  i 
C) a →  iii, b →  iv,  c →  i,  d →  ii   D) a →  ii,  b →  iv,  c →  iii,  d →  i 
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96. One atomic mass unit when expressed in kilograms is 
A) 3 x 10-27          B) 1.66054 x 10-26      
C) 1.66054 x 10-28       D) 1.66054 x 10-27 

 
97. The  energy  difference  between  the  spin-up   and  spin-down  states   of  a  proton  in  a  

magnetic field  of  B =  1T  is (The  spin  magnetic  moment  of  proton  is  8.96 x 10-8  eV/T) 
A) 1.761 x 10-7 MeV       B) 2.761 x 10-7 MeV     
C) 1.761 x 10-5 eV      D) 1.761 x 10-7 eV       

 
98. The Coulomb energy term in the semi empirical mass formula of a nucleus    is 
 proportional to 
 

A) 1
3⁄
  B) 1

3⁄
        C) 2

3⁄
  D) 2

3⁄
 

             
 
99. In 1930   Pauli  proposed    the  existence  of  the  particle  neutrino   to  explain 

A) Conservation  of  momentum  in  beta  decays 
B) Conservation  of  energy  in  beta  decays 
C) Conservation  of  energy  in  alpha  decays          
D) Conservation  of  energy  in  solar  energy  production. 

 
100.  Nuclear  fission  can  be  explained  using 

A) Liquid  drop  model            B) Shell  model     
C) Collective  model        D) One  particle  model 

 
101. The  Geiger-Nuttall   rule  connecting  the  decay  constant  λ  and  the  kinetic energy  E  of  

the   α  particle  is  given  by (A  and  B   are  constants) 
A) λ     =    AE     +  B   B) log λ    =  A  log E   + B    
C) log λ    =   AE   +B                D) λ  =  A(expBE) 

 
102. The  minimum  energy  of  a  photon  to  undergo  pair  production  is 

A) 1.02  MeV B) 2.04  MeV C) 1.02 eV D) 0.5 MeV 
 
103. Nuclear  isomers   possess 

A) Same  atomic  and  mass  numbers  but   have  different  radioactive  properties. 
B) Same  atomic  and  mass  numbers    with  the  same  type   of  radioactive  properties 
C) Different  atomic   numbers   but  same  mass  numbers  with  different  radioactive  

properties. 
D) Same  mass  numbers   with   different  radioactive  properties. 

 
104. In  cyclotrons,  the  charged   particle   is  accelerated   by 

A) The  magnetic  field   applied  at  right  angles    to  the  plane  of  the  dees 
B) The  electric  field   between  the  dees. 
C) The  gravitational  field        
D) The  electric  and  magnetic  fields. 
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105.  A quark  can  appear  in   

 A) 2  colours B) 3  colours C) 1  colour D) 4  colours 
 
106. Mediator  of  strong  interaction  is   

A) quarks  B) photons C) gluons  D) w  bosons   
 
107. Hubble Law states  that   galaxies  are  moving  away  from  us  with  

A) Constant  speed               
B) With  constant  acceleration 
C) Speeds  proportional  to  the  distances  of  the galaxies  from  us 
D) Speeds  inversely  proportional  to  the  distances  of  the galaxies  from  us 

 
108. Chandrasekhar  limit 

A) Refers  to   the   lowest  mass  of  stars  which  can  form  a  white  dwarf 
B) Refers  to   the   lowest  mass  of  stars  which  can  form  a   neutron  star 
C) Refers  to   the  highest  mass  of  stars  which  can  form  a   neutron  star 
D) Refers  to   the  highest  mass  of  stars  which  can  form  a   white  dwarf 

 
109. In a microprocessor, which bus is bidirectional?  

A) Address bus         B) Data bus   
C) Address bus and data bus  D) Address bus and control bus 

 
110. Negative  feedback in an amplifier always helps to  

A) Increase its gain   B) Stabilize its gain  
C) Decrease its output impedance D) Control its output 

 
111. Zener  diode  is  mainly  used  for 

A) Voltage  regulation          B) Current  amplification 
C) Voltage   amplification    D) Current  regulation 

 
112. An  amplifier  has  a  slew  rate  given  by  the  manufacturer  as  5V/ s .  At a  signal  

frequency  of  0.2MHz,  the  maximum  amplitude   of  the   undistorted   sine-wave    is 
A) 0.5 V      B) 3.98 V  C) 0.796 V D) 5V 

 
113. The  role    of  ionosphere   in  communication  purposes  is that  

A) Visible   light  gets  reflected   from  the  ionosphere  layers 
B) Microwaves   get  reflected  from  the  ionosphere 
C) Radio  waves  get  reflected    from  the  ionosphere  layers 
D) It  does  not  play  any  particular  role 

 
114. An  LED  is  constructed   from  a  pn   junction  based  on  a  certain  semiconducting   

material   whose   energy  gap  is  1.9 eV. The  wavelength  of  the  emitted  light  is   
A) 653 m  B) 6530  nm C) 653 A  D) 653  nm. 

 
 
 

POLYTECHNIC
 T

RB - 
PHYSIC

S

RASIP
URAM

 - 
88

07
43

24
25

www.kalvikural.comwww.kalvikural.com

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight



 

 
115. The  ripple  factor  of  a  rectifier  is  

A)   =  2
     

 − 1           B)   =  ( )  − 1                         

 

  C)  = ( )               D)   =  
     

    

 
116. Consider  an  operational  amplifier  with  A  = 105,   Z1(s) =  R1 =  2000 ohms   and  
  Z1(f)  =  Rf =  10000  ohms.  For non-inverting terminal, the gain is   

A)  -10  B) 10  C) 6  D) -12 
 
117. In a clamping circuit, the time constant RC of the circuit should be   

A) Comparable with respect to the period of the input wave  
B) Large with respect to the period of the input wave 
C) Small with respect to the period of the input wave 
D) Equal to the period of the input wave  

 
118. The parameter that measures the performance of FET is 

A) Transconductance          B) Transresistance       
C) Amplification factor   D) Drain current 
 

119. The truth table given below corresponds to 
  

A B F 
0 0 0 
0 1 0 
1 0 0 
1 1 1 

 
A) OR  B) AND  C) XOR  D) NOR 

 
120. A  voltage  comparator  that  develops  a  regenerative  trigger  is  known  as 

A) Flip-flop          B) Multivibrator       
C) Schmitt trigger         D) Shift register 
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1. The adjacent sides of a parallelogram can be represented by the vectors   
 ⃗ = 2 ̂ + 3 ̂  and    ⃗ = − ̂  + ̂.    The area of the parallelogram is  

A) √5             B) √13                C) √2  D) 5 
 
2. Two sides of a triangle can be represented by the vectors ⃗ =  ̂ + 2 ̂ + 3   and 
 ⃗ = 2 ̂ + 3 ̂ + 4 .  Which of the following vectors can represent its third side? 

A) ̂ + ̂ +            B) 3 ̂ + ̂ + 7         
C) - ̂ − ̂ +     D) 3 ̂ + 5 ̂ +  

 
3. The line integral ∮ ⃗ . ⃗ = 0 for every closed curve if  

A)  ∇⃗. ⃗ = 0             B) ∇⃗. ⃗ ≠ 0           
 C) ∇⃗ × ⃗ = 0    D) ∇⃗ × ⃗ ≠ 0 

 
4. The determinant of an orthogonal matrix is 

A) 1        B) 0    
C) any value     D) always  imaginary 

 
5. Which of the following matrices is Hermitian? 
 A) 0

0       B) 0
− 0         

   

 C) 0
0        D) 0

0 −   
 
6. The number of elements in a tensor of rank r in n-dimensional space is  

A) rn               B) nr  
C) r × n    D) r! n 

 
7. Which of the following is a linear differential equation? 

           A) 543  xy                    B) 064 2  y
dx
dy  

           C) 02
2

2

 y
dx

yd              D)  0sin2
2

2

 y
dx

yd    

 
8. When the function  ( ) =   is expanded as a Fourier series   
 ( ) = +∑  cos +∑ sin    in the interval  [−,  ] ,  
 A) = 0,  = 0,  ≠ 0      B) ≠ 0,  ≠ 0,   ≠ 0   
            C) ≠ 0,  = 0,   = 0        D) ≠ 0,  = 0,  ≠ 0     
 
9. The value of the integral  =


 ∮     where C is the circle z|=1 is  

A)                   B) 0   C) 2  D) 1 
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10. A physical quantity Q is related to four observables a, b, c and d as =  
√

 .  
 The percentage errors involved in the measurement of a, b, c and d are 1%, 2%, 
 3% and 4% respectively. The percentage error in the calculated value of Q is  

A) 5%     B) 4%  C) 3%    D) 13%  
 
11. The number of degrees of freedom of an ant free to move on the surface of a 
 sphere is   

A) 6         B) 3   C) 2      D) 1  
 
12. A force  ⃗ = 2 ̂ + 3 ̂  N  acts at the point (4, 1) m in the x-y plane. The moment 
 of the force about the origin is 

A) 0       B) 8 ̂ + 3 ̂  Nm   
C) 10   Nm      D) −10 k̂  Nm       

 
13. An isolated particle of mass m is moving in the horizontal (x-y) plane along the  

x - axis, at a certain height above the ground. It suddenly explodes into two 

fragments  of masses  
3
m and 

3
2m . An instant later, the smaller fragment is at  

y = +16 cm.  The larger fragment at this instant is at 
A) y = −8 cm   B) y = +8 cm    
C) y = +32 cm     D) y = −32cm 

 
14. The Lagrangian of a particle moving in an inverse square law force field can be 
 written as 

A) = ( ̇ + ̇  )  B) = ( ̇ + ̇  ) 
    
C) = ̇ + ̇  +   D) = ̇ + ̇  +  

 
15. A canonical transformation in classical Hamiltonian dynamics  

A) Cannot be time dependent 
B) Can only be made for the Cartesian coordinates and momenta  
C) Cannot be made if there is more than one degree of freedom  
D) Leaves the canonical Poisson Bracket relations unchanged 

 
16. Which of the following expressions gives the pseudo force experienced by a 
 particle moving in a rotating frame? 

A) −2 (⃗ × ⃗ )    B) −2 ( ⃗ × ⃗ ) 

C)         D) −2 ⃗ × (⃗ × ⃗ )  

 
17. A travelling wave in a stretched string is described by the equation    
 = sin  ( −  ). The maximum particle velocity is  

A)   B)   C) 


    D) 
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18. Two smooth spheres, one of mass m moving with a velocity of 30m/s and the 
 other moving with a velocity of 20m/s, make a direct elastic collision. After the 
 collision, they exchange their velocities. The mass of the second sphere is  

A) m  B) 2m  C) 4m  D)  
 
19. An elementary particle has a mean life of 1s while at rest. If it moves with a 
 speed of 2.7×108 ms-1 relative to an observer, its lifetime as measured by the 
 observer is  

A) 2.3 s  B) 1 s  C) 0.5 s  D) 230 s  
 
20. The minimum energy required for a -ray photon for pair production is  

A) 0.51 MeV B) 1.02 MeV C) 935 MeV D)     1.6 MeV 
 
21. A spring of force constant k is cut into two equal parts. The force constant of each 
 part is  

A) k  B)   C) 2k  D) 4k 
 
22. ABCD is a rhombus shaped uniform metal plate. I1, I2 and I3 are respectively its 
 moments of inertia about  AC, BD and an axis perpendicular to the plate through 
 its centre. Then  

    
A) I1 > I2 ;  I3 = I1 +  I2  B) I1 < I2 ;  I3 = I1 +  I2 
C) I1 < I2 ;  I3 ≠ I1 +  I2  D) I1 > I2 ;  I3 ≠ I1 +  I2  

 
23. The acceleration due to gravity on the surface of a planet whose mass is twice the 
 mass of the Earth is found to be the same as the acceleration due to gravity on the 
 surface of the Earth.  If RE is the radius of Earth, the radius of the planet must be   

A) 2 RE   B) 4 RE  C)   D) √  RE 
 
24. In the case of scattering in a central force field, the scattering cross section 
 depends on  the  energy E of  the  incident  particle as   

A) E      B) E-2       C) E2      D) E-1 
 
25. An electron of mass me, initially at rest, moves through a certain distance in a 
 uniform electric field in time t1. A proton of mass mp, also initially at rest, takes 
 time t2 to move through the same distance in this electric field. Neglecting the 
 effect of gravity, the ratio (  ) is nearly equal to  

A) 1       B) 1836  C)        D)  
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26. The electric field at a point on the surface of a conductor is  
 A) Zero     B) Normal to the surface        
 C) Inclined at 450 to the surface D) Tangential to the surface 
 

27. Three electric dipoles, each constituted by charges +q and – q, are placed inside a 
 cube. The net electric flux coming out of the cube is  

 A) 
0

3

q             B) 

02
3

q         C) 0  D) 

02
3


q  

 
28. A dielectric slab of thickness d is inserted in a parallel plate capacitor whose 
 negative plate is at x = 0 and positive plate is at x = 3d. The slab is equidistant 
 from the plates. The capacitor is given some charge. As x varies from 0 to 3d,  
 A) The magnitude of the electric field remains the same.    
 B) The direction of the electric field remains the same.       
 C) The magnitude of the electric field is maximum inside the slab. 
 D) The electric potential increases at first, then decreases and again increases. 
 
29 The electrostatic potential in a certain region of space is given by      
 ( ⃗) = 2 + 2 − 4 .  The charge density in the region is  
 A) 0           B) −               C)       D) −  

 
30. What is the polarisation of the electromagnetic wave whose electric field is given 
 below? 
  = 3 cos(2 + 3 − 400 ) 
  = 2 cos(2 + 3 − 400 + )      
  = 0 
 A) Elliptically polarised  B) Circularly polarised  
 C) Plane polarised  D) Unpolarised  
 
31. The law which enables us to calculate the magnetic field at any point in the region 
 around a current carrying conductor is  
 A) Gauss’s law    B) Biot-Savart law  
 C) Faraday’s law   D) Lenz’s law        
 
32. In a certain region of space, there exists a magnetic field ⃗ due to a displacement 
 current of density 10Am-2. There is no conduction current in the region.  Then the 
 magnitude of  ∇⃗ × ⃗  in the region is  
 A) 0        B) 10     C) 


  D)       10 ε                

 
33. A current carrying loop lying in the plane of the paper is in the shape of an 
 equilateral triangle of side a. It carries a current I in the clockwise direction. If  
 denotes the outward normal to the plane of the paper, the magnetic dipole moment 
 due to the current loop is  

A) −           B)        
C)  √           D) − √   
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34. A vector potential is associated with any 

A) Scalar field               B) Vector field 
C) Solenoidal field  D) Irrotational field    
 

35.  ⃗  and  ⃗  denote the electric and magnetic field vectors. Then which of the 
 following statements is TRUE at the boundary between two different media? 

A) Normal component of ⃗ is continuous  
B) Normal component of ⃗ is continuous  
C) Tangential component of ⃗ is discontinuous  
D) Tangential component of ⃗ is continuous  

 
36. In the case of propagation of electromagnetic waves along the length (z-direction) 

of a rectangular waveguide, the Transverse Electric (TE) wave has  
A) 0zB   everywhere and  0zE  at the boundary   

  B) 0zB   at the boundary 
 C) 0zB  and at the boundary 0zE    

 D) 0zE   everywhere and at the boundary, 0zB
n





 

 

37. For a plane electromagnetic wave represented by    

 E⃗ = x E cos(kz− t);  

 H⃗ = y H cos(kz− t),  the instantaneous value of the Poynting vector is  

 A) z H cos(kz − t)  B) z E cos (kz − t) 

 C) z E H cos(kz− t)   D) z E H cos (kz − t)  

 
38. For a monochromatic plane electromagnetic wave in vacuum, the electric field has 
 maximum value of 10-3Vm-1. The maximum value of magnetic flux density is  
 A) 3.0 ×105 T   B) 3.0 ×10-5 T  
 C) 3.3 ×10-12 T     D) 3.3 ×10-11 T 
 
39.    denotes density of free charges,    denotes density of polarization 
 charges and    denotes the charge density due to both kinds of charges. Which 
 of the following equations is a valid Maxwell’s equation inside matter?  
 A) ∇⃗. D⃗ =        B) ∇⃗. D⃗ =       
 C) ∇⃗. D⃗ =       D) ∇⃗. D⃗ =  /ε  
 
40. The physical quantity invariant under Lorentz transformation is  
 A) Current    B) Charge  
  C) Current density    D) Charge density 
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41. An electron moving in the +X direction experiences a Lorentz force in the +Z 
 direction. The magnetic field ⃗ has components  
 A) Bx = 0; By is +ve;  Bz = 0       
  B) Bx can be  +ve, -ve, or zero ; By is -ve,  Bz = 0       
 C) Bx can be  +ve, -ve, or zero ; By is +ve,  Bz = 0          
     D) Bx is +ve, By is -ve,  Bz ≠ 0            
 
42. The change in entropy is  
 A) Negative in a reversible process  
 B) Negative in an irreversible process 
 C) Positive in a reversible process  
 D) Positive in an irreversible process 
 
43. A system in thermal equilibrium consists of two subsystems A and B that interact 
 only weakly with each other. If ZA and ZB are the canonical partition functions of 
 A and B respectively, the partition function of the total system is, to a good 
 approximation, given by  
 A) +     B) −   
 C)        D) ⁄  
 
44. Water vapour and liquid water coexist in thermodynamic equilibrium at 1000C in 
 a closed container. If  and S denote the chemical potential and entropy 
 respectively, at the interface,  
 A  >    B)  =    
 C) <   D) =  
 
45. The quantum statistics reduces to classical statistics (   is the number density of 
 the particles and   is the thermal de Broglie wavelength) under the condition  

A) 13     B) 13        
C) 13     D) 0  

 
46. Which of the following will obey B-E statistics? 

A) Electrons     B) Neutrons   
C) Liquid He3   D) Liquid He4 

 
47. Of the following particles moving with same speed, the one having shortest de-
 Broglie wavelength is  

A) Proton    B) Neutron 
 C) Electron   D)  -particle 

  
48. The uncertainty in the momentum of a proton residing in an atomic nucleus of 
 diameter 10-15m is of the order of  

A) 10-34 kg.m/s   B) 10-49 kg.m/s  
 C) 10-19 kg.m/s   D) 10-27 kg.m/s 
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49. Which of the following wave functions can be a solution of the Schrodinger equation for 
 a particle likely to be found at any value of x? 

A) ( ) =    B) ( ) =  
 C) ( ) =     D) ( ) = tan  

 
50. The ground state energy of a particle in an infinite square-well potential of width 
 L is E. If the width of the well is doubled, the ground state energy becomes  

A) 2E  (B) E/2  C) 4E  D) E/4 
 
51. In the ground state of a quantum harmonic oscillator, the probability density is 
 maximum  

A) At a distance equal to half the maximum amplitude 
B) At the extreme positions as in the case of its classical counter part  
C) At the mean position 
D) At a distance equal to (2/3)rd of the maximum amplitude 

 
52. The probability of penetration through a potential barrier increases as  

A) The height of the barrier increases 
B) The width of the barrier decreases 
C) The width of the barrier increases  
D) None of the above   

 

53. Which of the following is a valid commutation relation among orbital angular 
 momentum operators? (The symbols have their usual meanings) 

A) L⃗  × L⃗ = −iħ L⃗  B) [L , L ] = iħ ∊ L   
C) [L  , L ] = iħ L   D) [L  , L ] = iħ L   

 

54. The commutator  [ ( ), ] =  

A) ħ     B) − ħ   

C) 
ħ
      D) − 

ħ
  

 
55. The spin matrix  of an electron in the  representation is  

A) ħ 1 0
0 −1        B) ħ 0 1

1 0  

C) ħ 0 −
0    D) 0 −

0  
 
56. In momentum representation, the operator for position co-ordinate is 

A) − ħ∇    B) − ħ     

C)     D) ħ     
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57. The eigen functions of the Hamiltonian operator for the hydrogen atom are 
 denoted by Unlm . Which of the following wave functions can be an energy eigen 
 function of the hydrogen atom? (The suffixes n, l and m have their usual 
 meanings) 

 A) ψ = a U321 + b U421 + c U320  B) ψ = a U410 + b U421 + c U420  
 C) ψ = a U321 + b U431 + c U211 D) ψ = a U321 + b U221 + c U421  

 
58. The wave function  ( ⃗) of a particle moving in three-dimensional space has the 
 physical dimensions of  

A) (Length)   B) (Length)-3/2  
C) (Length)3/2    D) (Length)-1 

 

59. Which of the following statements is TRUE for Schrodinger picture?  
A) Both operators and state vectors change with time     

B) The operator that effects time translation of state kets is  ħ      
C) Basis vectors change with time 
D) Expectation value of  any observable taken with respect to an energy eigen 
  state does not change with time    

  
60. In time independent perturbation theory, for a system with Hamiltonian  

H = H0 + H  , H0 being the unperturbed part, the first order correction to energy is 
given by 

 A) ( ) =           B) ( ) = ∑        
  C) ( ) =            D) ( ) =        
 
61. The vectors | 〉, i = 1, 2, 3, ..... constitute a complete orthonormal basis. Then which of the 
 following statements is WRONG?  

A) Any arbitrary vector | 〉 can be expanded as | 〉 = ∑  | 〉 
B) 〈 | 〉 =    
C) Any arbitrary vector  | 〉 can be written as  | 〉 = ∑  〈 | 〉  
D) ∑ | 〉〈 | = I, the identity operator 

 
62. As temperature increases, electrical conductivity of a semiconductor  

A) Decreases     B) Increases   
C) Remains the same  D) First increases and then decreases 

 

63. The electrical resistivity of intrinsic germanium at room temperature is 0.47Ωm. 
 The mobilities of electrons and holes are respectively 0.39 m2/V.s and 0.19 m2/Vs. 
 The intrinsic concentration of electrons and holes are respectively given by 

A)  n = 2.292 × 1019m-3,   p = 2.292 × 1019m-3 
B)  n = 4.584 × 1019m-3,  p = 4.584 × 1019m-3   
C)  n = 2.292 × 1019m-3,  p = 1.545 × 1019m-3   
D)  n = 1.545 × 1019m-3,  p = 2.292 × 1019m-3  
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64. As temperature increases, the reverse saturation current in a p-n junction diode  

A) Decreases     B) Increases   
C) Remains the same  D) First increases and then decreases 

 

65. For the circuit with the input waveform shown below, 

    
             the output waveform  is  

           
  A)   B)   C)         D)  

 

66. For a bipolar junction transistor, which of the following relation is TRUE? 
A) (α) = ∆

∆
    B) (α) = ∆

∆
 

C) (β) = ∆
∆

  D) (β) = ∆
∆

 

 
67. In the transistor circuit shown below, VCC = +20V, RC = 5K, R1 = 100K,  

R2 =  10K, RE = 1K. Then the emitter current IE is approximately equal to  

     
 
 A) 1.8 mA B) 1 mA  C) 5 mA  D) 3 mA 
 
68. Negative feedback in an amplifier always helps to  
 A) Increase its gain  B) Decrease its output impedance 
 C) Stabilize its gain   D) Control its output 
 
69. Thermal runaway is not possible in FET because  
 A) Only majority carriers take part in conduction and the carrier mobility  
  decreases as temperature increases   
 B) The transconductance increases as temperature increases 
 C) The drain current increases as temperature increases  
 D) The channel resistance decreases as temperature increases 
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70. For the circuit with the input waveform shown below, 

 
             the output waveform is  
 

                 
A)                        B)                                  C)                             D) 

 
71. In the operational amplifier circuit shown below, Rin = 100Ω, Rf = 1K,  

Vin = +10mV. Then Vout  =  

     
 A) −10mV    B) −11mV       C) +100mV   D)     −100mV 
 
72. Which of the following Boolean identities is WRONG? 
  A) AA = 1   B) A + AB = A + B 
  C) A + BC = (A + B)(A + C) D) A(A + B) = A 
 
73. The output of an exclusive-OR gate is HIGH if  
 A) All inputs are LOW   B) All inputs are HIGH  
 C) The inputs are unequal   D) The inputs are equal  

 
74. For the following circuit,  
 

    
 A) S = A  B;  C = A.B   B) S = A.B; C = A  B 
 C) S = A  B ;  C =  A. B   D) S = A.B;  C = A  B 

 
75. The total propagation delay through a master-slave flip-flop is 50 ns. The 
 maximum clock frequency that can be used with this flip-flop is  
 A) 10 MHz   B) 20 MHz 
 C) 10 GHz    D) 20 GHz 
 
76. Identify the odd term among the following group 
 A) Twisted pair cable   B) Coaxial cable   
 C) Optical fibre   D) Microwaves 
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77. The rate at which information can be carried through a communication channel 
 depends on  

A) Transmission loss  B) Transmitted power 
C) Bandwidth    D) None of the above 

 
78. The 2014 Nobel Prize in Physics was awarded for  
 A) The theoretical discovery of a mechanism that contributes to our   
  understanding of the origin of mass of subatomic particles. 
 B) The invention of efficient blue light-emitting diodes which has enabled  
  bright and energy-saving white light sources. 
 C) For the discovery of the accelerating expansion of the Universe through  
  observations of distant supernovae. 
 D) For groundbreaking experiments regarding the two-dimensional material  

  graphene. 
 
79. Which of the following sets of four quantum numbers (n, l, ml , ms) is allowed for 
 an electron in hydrogen atom?  

A) (3, 3, 2, −   )    B) (2, 1, 0,  ) 

C) (2, 1, −2, −   )   D) (2, 1, 0,  ) 
 

80. Which electronic transition of doubly ionised lithium (Li++) gives rise to radiation 
 of the same wavelength as Hα line of hydrogen spectrum?  

A) n = 9   n = 6   B) n = 3   n = 2 
C) n = 6   n = 3   D) n = 6   n = 2 

 
81. The radiation of wavelength 5890 Å   emitted by a Sodium vapour lamp 
 corresponds to the electronic transition  

A) 3
2

1
2P 3

2
1

2S   B) 3
2

3
2P 2

2
1

2S  

C) 3
2

3
2P 3

2
1

2S   D) 3
2

1
2S 2

2
1

2P  

 
82. The ground state electron configuration of Carbon (Z = 6) is 1s2 2s2 2p2. Which of 
 the following is not a possible spectral term for the first excited state with electron 
 configuration 1s2 2s2 2p 3s ? 

A) 1
1P   B) 1

3P   C) 0
1S   D) 2

3P  
 
83. In presence of an external magnetic field (normal Zeeman effect), the transition  

     
2

1D  1
1P   splits into  

A) 15 lines B) 8 lines   C) 6 lines  D) 9 lines  
 
84. Which of the following can be the core diameter of a single mode optical fibre ?  

A) 10 m    B) 100 m  
C) 500 m   D) 1000 m  
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85. Which of the following statements is WRONG? 
 A) Population inversion is not possible in 2 level systems. 
 B) Population inversion is achieved more easily in 3 level systems than in 4  
  level systems. 
 C) Optical pumping is more suitable for solid state lasers than for gas lasers. 
 D) The visible output of He-Ne laser has a wavelength of  632.8 nm. 
 
86. The microwave spectrum of HCl consists of a series of lines spaced 20.68 cm-1 
 apart. The wavelength of the line corresponding to the transition J = 10  9 is 
 nearly  

A) 206.8 m   B) 48 m  
C) 20.68 m   D) 24 m  

 
87. A molecule can give rise to an infra red spectrum only if  
 A) Its dipole moment changes as it rotates 
 B) Its polarizability changes as it rotates 
 C) Its dipole moment changes as it vibrates 
 D) Its polarizability changes as it vibrates 
 
88. The symmetric stretching vibration of CO2 molecule is  

A) Both Raman and Infra red active  
B) Both Raman and Infra red inactive  
C) Raman inactive and Infra red active  
D) Raman active and Infra red inactive 

 
89. The vibrational coarse structure of two electronic levels of a molecule is shown in 
 the figure. Which of the following transitions will be the most intense one? 

             
 internuclear distance 

 
A)  = 0    = 0  B)  = 0 

 
 = 1   

C)  = 0    = 2  D)  = 0    = 3  
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90. Mossbauer spectroscopy is concerned with 
 A) Transitions between nuclear energy levels   
 B) Transitions between electronic states of a molecule 
 C) Interactions between electrons and external magnetic field 
 D) Interactions between nuclei and external magnetic field 

 
91. To which of the following crystal systems, a unit cell with a = b = 5.2Å, c = 9.4 Å,  

  α = β = 900, γ = 1200 belongs ? 
 A) Monoclinic   B) Hexagonal 
 C) Triclinic   D) Tetragonal 

 
92. d is the interplanar spacing for a certain set of planes in a crystal.  Bragg reflection 
 can occur from these planes only for wavelength λ such that 
 A) d        B) d2   
 C) d     D) d2  
 
93. Which of the following is NOT a statement of the Bragg condition? (The symbols 
 have their usual meanings) 
 A) 2    =       B) ∆ ⃗ = ⃗    
 C) ⃗  .∆ ⃗ = 2    D) 2 ⃗ . ⃗ =      
 
94. The number of phonons occupied in various modes is in accordance with  
 A) Maxwell- Boltzmann statistics   
 B) Bose-Einstein statistics   
 C) Fermi-Dirac statistics   
 D) None of the above 
 
95. The theory of lattice vibrations based on harmonic approximation is successful in 
 explaining  
 A) Thermal expansion.  
 B) Constancy of specific heat of solids at high temperatures. 
 C) Unequal values of isothermal and adiabatic elastic constants.   
 D) The dependence of elastic constants on temperature and pressure. 
 
96. For T > 0 K, the probability of occupancy of Fermi level is  
 A) 75%     B) 90%    
 C) 100%     D) 50%  
 
97. Measurement of Hall coefficient in a semiconductor enables the determination of 

A) Sign and mass of charge carriers  
B) Sign and concentration of charge carriers 
C) Mass and concentration of charge carriers 
D) Temperature coefficient of resistance  
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98. The poalrisation vector ⃗  of a dielectric is related to the macroscopic electric 
 field ⃗ through the relation  
 A) P⃗ = ε χE⃗           B  P⃗ = ε ⃗ 
          C) P⃗ = ε  E⃗       D) P⃗ = ε E⃗    
 
99. Which of the following statements is WRONG with regard to ferroelectric 
 materials? 
 A) They exhibit spontaneous polarization. 
 B) They exhibit hysteresis in the P versus E plot. 
 C) Their dielectric constant is independent of temperature 
 D) They find application in making memory devices 
 
100.  As the isotopic mass of a superconductor decreases, the transition temperature 
 A) Decreases    B) Becomes 0 K 
 C) Remains the same  D) Increases 
 
101. Which of the following aspects of superconductivity is not explained by BCS 
 theory? 
 A) Existence of energy gap at temperatures below the critical temperature  
 B ) High temperature superconductivity 
 C) Quantization of magnetic flux in superconducting ring in the unit of   
 D) Different critical temperatures for isotopes 
 
102. Which of the following is NOT TRUE during a second order phase transition?      
 (V, S, G and C respectively represents volume, entropy, Gibb’s free energy 
 and specific heat) 
 A) ∆V = 0   B) ∆C = 0 
 C) ∆S = 0    D) ∆G = 0 
 
103. Which of the following statements is WRONG with regard to diamagnetism? 
 A) It is a rare phenomenon. B) It is generally a weak phenomenon. 
 C) It is related to Lenz’s law. D)  <    for a diamagnet. 

 
104. The domain structure of a ferromagnet arises from the possibility of having  
 A) Large hysteresis loop 
 B) Small hysteresis loop 
 C) A configuration with lower energy   
 D) None of the above  
 
105. The value of Bohr magneton is approximately  
 A) 5.05 ×10-27 J T-1  B) 5.05 ×10-24 J T-1      
 C) 9.27 ×10-27 J T-1     D) 9.27 ×10-24 J T-1    
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106. The unified atomic mass unit (u) is defined as  
 A) One sixteenth of the mass of a 16O atom in its ground state  
 B) The mass of a 1H atom in its ground state  
 C) One twelfth  of the mass of a 12C atom in its ground state  
 D) The mass of a proton 

 
107. Which of the following is NOT a magic nucleus?  
 A) 12C6    B) 16O8   
 C) 119Sn50      D) 208Pb82 
   
108. Magnetic dipole moment of a nucleus has no contribution from 
 A) Orbital motion of  protons  B) Spin of protons 
 C) Orbital motion of  neutrons  D) Spin of neutrons 
  
109. Which of the following is NOT a feature of nuclear force? 
 A) Short ranged    B) Charge dependent  
 C) Spin dependent  D) Has a non-central part 
  
110.  Which of the following nuclei cannot be used for NMR studies?  
 A) 4He  B) 1H  C) 13C  D) 14N 
 
111. Density of atomic nucleus is of the order of  
 A) 103 kg.m-3   B) 108 kg.m-3   
 C) 1010 kg.m-3   D) 1017 kg.m-3 
 
112. Which of the following statements is WRONG regarding pair production? 
 A) A minimum energy is required for the γ-ray photon. 
 B) The photon disappears and an electron-positron pair is produced. 
 C) The process can take place in free space. 
 D) The process takes place in the presence of a nuclear field. 
 
113. The half-life of a certain radioactive substance is 3 days. What fraction of the 
 initial number of atoms in a sample of the substance will have decayed after 12 
 days?  
 A) 1/16  B) 1/8  C) 7/8  D) 15/16 
 

114. There exists a uniform electric field ⃗ in a certain region. The interaction energy 
 of a quadrupole Q with this field is  
 A) QE  B) 0  C) -QE  D) QE2 
 
115. Which of the following nuclear models assumes a complex refractive index for the 
 nucleus?  

A)  Liquid drop model  B)  Shell model   
C)  Optical model   D)  Independent particle model 
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116. The location of the proposed India-based Neutrino Observatory is  
 A) Kalpakkam   B) Theni  
 C) Thumba   D) Tharapur 
 
117. Lawson criterion is concerned with the design of  
 A) Thermonuclear fusion reactors  
 B) Fission reactors 
 C) Neutrino detectors      
 D) Neutron detectors 
 
118. In β-decay, 
 A) Electrons are always emitted B) Parity is conserved 
 C) Parity is not conserved D) Charge is not conserved 
 
119. The particle which was first predicted based on group theoretical classification 
 and discovered later is  
 A) Λ   B) Ξ    C) Ω      D) Σ  
 
  120. The particle x that can give rise to the reaction +  +    is  
 A)    B)    C)   D)  
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1. Which of the following formulae for oscillatory motion is wrong on dimensional grounds?  
( y = displacement, a = amplitude, t = time, T = period, ν =  frequency, ω = angular 
frequency,	  = wavelength)  
A)   y = 2a	cos	[2π − ]  B)    y =	 a	cos	(2πνt) 

C) 		y = 	
√

(cosωt + sinωt)   D)  		y = sin 	(2π ) 

2. Which of the following vectors is parallel to the resultant of  A⃗ = 2	ı̂ − 4ȷ̂+ k and   
  B⃗ = ı̂ + ȷ̂ − 2k	?    
A)  3	ı̂ − 3	ȷ̂ − 2k    B)   6 ı̂ − 6	ȷ̂ − 2k     
C)  	ı̂ − ȷ̂+ k               D) 6 ı̂ − 6	ȷ + 2	k                      

 
3. Which of the following is a solution of the Laplace’s equation ∇ u = 0? 

A)   u = 	     B)  u = r  
C)  	u = 	x y + z           D)   u = r sinθ + cos∅ 

 

4. If  A⃗ and B⃗ are irrotational, A⃗ × B⃗  is  
A)  irrotational   B)   solenoidal 

 C)   irrotational and solenoidal D)   neither irrotational nor solenoidal 
 
5.  The eigen values of the matrix 0 −i

i 		0	   are  

A)   (1, 1)    B)   (1, -1)  C)   (1, 0)  D)   (0, 0) 
 
6. The number of independent components of a symmetric second rank tensor in 4 -dimensions is  

A)   16  B)   12  C)   10  D)   8 
 

7. Which of the following graphs represents the solution of the differential equation = −  
where k is a positive constant?  
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8. If the function f(x) = x  is expanded as a Fourier series in the interval [- , ],	the first term 

of the series is  

A)   π     B)   
π

      C)    
π

    D)   
π

 
 

9. The Laplace transform of  f(t) = e  for 	 >   is given by F(s) =  

A)       B)          C)        D)    
 

10. The value of the integral ∫ [sin∞ (3x) + 4]δ x− π dx = 

A)  0                      B)  7            C)   4       D)   3 
 

11. The derivative of a function f(z) of a complex variable z governs  
A)   the local behaviour of f(z) 
B)   the distant behaviour of f(z) 

 C)   not only the local behaviour but also the distant behaviour of f(z) 
D)   neither the local nor the distant behaviour of f(z)  

 

12. The value of the integral 	 = 	 ∮ ( )
		 	  where C is the circle  z  = 4 is  

A)   0                     B)  2πi                    C) 4πi         D) 8πi  
 

13. The generating function of Legendre polynomials Pn(x) is  
 

A) g(t, x) = 	 (1 − 2xt + t ) /  ,   | | < 1 

B) g(t, x) = 	 (1 + 2xt + t ) / ,  		| | < 1 

C)  g(t, x) = 	 (1 + 2xt + t ) / ,  				| | < 1 

D) g(t, x) = e   

 

14. Sixty tickets are marked 1, 2, 3, ……., 60. From these, five tickets are picked at random and 
are given one each to five persons A, B, C, D and E. What is the probability that A gets the 
ticket with the largest number (among A, B, C, D and E) and B gets the ticket with the 
smallest number (among A, B, C, D and E)?  

A)                         B)                         C)  	                      D)  	        
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15. The acceleration-time graph of a particle starting from rest at time t = 0 and moving along a 
straight line is shown in the diagram. The displacement of the particle from t = 0 to t = 3s is  

 
A)   - 20 m  B)  -35 m  C)  - 40 m  D)  + 35 m 
 

16. Two  masses m and 2m are moving in the x-y plane with speeds  u and 2u respectively as 
shown in the figure. They collide at P and stick together and  move. Their common velocity 
after collision would be   

 

 
A)   [	 1 + √3 	x + (1 − √3	) y	) ] B)    [	 √3 − 1 	 + (1 + √3 	) ]  

C) 	 [	(1− √3)	 + 1 + √3  	) ] D)    [	(1 − √3)	 + √3 − 1  	) ]  

 

17. Two bodies of masses m and 3m are connected by a spring of spring constant k. The 
frequency of the normal mode is  

A)   B) 	    C) 	   D) 	   
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300 

m 

P 

u 

2u 
600 

 

 

-10 

+10 

0 

1 2 3 4 
t (s) 

a ( ms-2) 

POLYTECHNIC
 T

RB - 
PHYSIC

S

RASIP
URAM

 - 
88

07
43

24
25

www.kalvikural.comwww.kalvikural.com

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight



18. Forces 10 N, 20 N and F act along the sides of an equilateral triangle PQR  of side  5 cm as 
shown in the figure. C is the centroid of the triangle. What is the value of F in order that the 
net torque about C is zero?   

 
A)  15 N  B)  30 N   C)   10 N  D)  60 N 
 

19. An observer in a spacecraft moving at 0.8c relative to the earth finds that a train takes 20 
minutes to run from station A to station B. The corresponding time as measured by the driver 
of the train is    
A)  20 minutes   B)  33.3 minutes 
C) 12 minutes    D) 16 minutes 

 
20. A particle is placed in a region where the potential is ( ) = 	 +  where    
        k > 0 and > 0. Then  

A)   x = 0 and = −  are points of stable equilibrium 

 B)   x = 0 and = −  are points of unstable equilibrium 

 C)   x = 0 is a point of stable equilibrium and = −    is a point of unstable  
                    equilibrium 

D) x = 0 is a point of unstable equilibrium and = −    is a point of  stable  

       equilibrium 
 
21. Group  A  contains  some  important  discoveries   in  Physics.  Group  B  contains  the   

years  of  these  discoveries.  Match the discoveries with the year of   discoveries.    
                Group    A                                                        Group  B 

a. Quantum physics                                            (i)      1895 
b. X- rays                                                            (ii)     1928 
c. Quantum theory of photoelectric effect       (iii)   1900 
d. Raman effect.                                                  (iv)    1905 

 
A)   a → iii,  b → i,  c  →  iv,  d  → ii      

 B)    a→   iv,  b →   i,  c →   ii,  d  → iii 

C)   a→ ii,   b → iii,  c →  iv,  d  → i       

D)     a →  i, b →    ii,  c →  iv, d →   iii 

 

F 

20 N 

R 
.  C 

P 

Q 10 N 
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22. The Lagrangian of a particle of mass m, attached to a fixed point   O   by a weightless 
inextensible string of  length,  l and  rotating in a horizontal plane under gravity as shown in 

the figure is given by  L =  ml θ̇ + sin θ	∅̇ − mglcosθ. The Hamiltonian of the particle 
is given by  

 
 
A)  H = pθ + ∅

θ
+ mglcosθ 

 B) 	H = pθ + ∅
θ
− mglcosθ  

 C) 	H = (pθ + p∅ ) + mglcosθ  

D)  H = (pθ + p∅ ) − mglcosθ 

23. Which of the following statements is WRONG regarding phase space of a dynamical system? 
A) For a system with n degrees of freedom, the phase space is 2n - dimensional 
B) The distribution function is constant along any trajectory in phase space  
C) The phase space trajectories of a system can intersect each other 
D) The phase curves of a simple pendulum for small amplitudes are ellipses  

 

24. For a system with one degree of freedom, the unit of phase volume is  

A)   m3   B)  m2  C)  J s  D)  J s-1  
 
25. Which of the following statements is CORRECT regarding motion under central forces?  
            A)  Linear momentum is conserved B)   Angular momentum is conserved 

C)   Orbits are always elliptical     D)  Total energy is always negative     
 

26. Identify the CORRECT statement: 
A) In cyclones, high speed winds circulate around a high pressure region  
B) The wind direction in cyclones is clockwise in both hemispheres 
C) The wind direction in cyclones is clockwise in southern hemisphere and 

anticlockwise in northern hemisphere 
D) The wind direction in cyclones is anticlockwise in southern hemisphere and 

clockwise in northern hemisphere 

m 

L 

O 

∅
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27. What should be the velocity of a neutron (mass = 1.67 × 10 kg	)	  in order that its  

de Broglie wavelength is 0.28 nm?  
A)  2.37 m s-1  B)  1.42 km s-1   C)  1.42 m s-1      D)  2.37 km s-1 

 

28. The wave function of a particle constrained to move along the x-axis with 0 ≤ ≤ L	 is 

given by ψ( ) = 	 sin( ), n being an integer. The expectation value of its 

momentum will be  

A)   
πħ

   B)  
πħ

 C)  
π
  D)  0 

 

29. Which of the following relations is CORRECT?  

A)   [ , x] = iħ    B)  [ , x] = ħ
          

 C) [ , x] =
ħ
     D) [ , x] = −

ħ
     

     
30. A proton and an electron with the same energy E approach a potential barrier whose height is 

greater than E. Then the probability of penetration through the barrier is  
A) higher for the proton than for the electron 
B) smaller for the proton than for the electron 
C) same for the proton and the electron 
D) 1836 times higher for the proton than for the electron  
 

31. A particle is moving in a potential V(x) =  			
														

               

  The energy eigen values of the particle are (n is  an  integer) 

A)  E = 2n + ħω,					     B)    E = n + ħω 

           C) 	E 	= 		 (2n	 + 	 )ħω          D)   E = nħω								 
 
32. The commutator [ p2, x2 ] =  

A)  −2iħ	xp    B)  −2iħ	px 
C)  −2iħ	(xp + px)  D)  2iħ	(xp − px) 
 

33. A particle of mass m is subjected to a potential V(x) = −V 		for	0 < 	 	 < 	 							
0	for		 < 0	 	 >

           

In order that there is at least one bound state,   

A)   V ≥ ħ	 π
 B)  V ≥ ħ	 π

 C)  V < ħ	 π
   D)  V ≥ 	ħ	 π
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34.  The vectors | 〉, n = 1, 2, 3, --- constitute a complete orthonormal basis. Then which of the 

following statements is WRONG?  
A)   Any arbitrary vector  | 〉	can be expanded as | 〉 = ∑ 	| 〉 
B)  Any arbitrary vector  |α〉 can be written as  |α〉 = ∑ 	〈n|α〉  
C) ∑ | 〉〈 | = I, the identity operator 
D) 〈 | 〉 = 	   
 

35. The    ground  state   wave  function  of  hydrogen  atom  is   	 = 		
√

 ,  then  the  

expectation  value  of         in  this  state  is   

A)                   B)      1                       C)      1/                D)    
 

36. A particle is in the simultaneous eigen state | , 〉 of the orbital angular momentum operators  
L2 and Lz with eigen values ( + 1)ħ  and mħ respectively. Then the expectation value of  
L  of the particle in this state satisfies  

 A)  0 ≤ 〈	L 	〉 ≤ ħ     
B) 0 ≤ 〈	L 	〉 ≤ 	 ( + 1)	ħ   

 C)    	 	ħ ≤ 〈	L 	〉 ≤ 	 ( + 1)	ħ     
D)  〈	L 	〉 = 0		        

 
37.  Which of the following statements is TRUE for Heisenberg picture of quantum dynamics?  

A)   Both operators and state vectors change with time     

B)   The operator that effects time translation of state kets is  ħ      
C)   Operators do not change with time 

D)  Operators change with time according to the relation = 	
ħ

[	A	, H]	 
 

38. Group  A  contains  some  important  theories  in  Physics.  Group  B  contains  the   names  
of  the scientists  who  proposed  these  theories.  Match  the  discoveries  with  the  name  of  
the  scientist   who  proposed   the  theories.    

         Group    A                                                      Group  B 
a. Topological  phase  transition         i  Murray  Gell-Man 
b. Big  bang  nucleosynthesis.                 ii    D.  J.  Thouless 
c. Black  hole  radiation                          iii   George  Gamow 
d. Quarks   structure  of  hadrons            iv   Stephen Hawking 

 
A) a  → i, b →  iii, c→ iv, d→ ii    B)  a→  ii,  b	→  iii,  c	→  iv,  d→ i 

C)  a → i, b→ iv, c→ ii, d→ iii  D) a →  iii, b →  iv, c → i,  d→ ii 
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39. Fermi’s golden rule is NOT concerned with       

A)    harmonic perturbation    
B)  transition probability 
C)    time independent perturbation   
D)   molecular systems  

 

40. In an elastic scattering of particles in  l = 0 state, the incident wave vector is of magnitude 
 √   fm-1 and the phase shift is 900. The total scattering cross section is  
A)   0.04 barn   B)   0.4 barn   C)   4 barn  D)  400 barn 
 

41. An ideal diatomic gas is subjected to three successive reversible processes and figure shows 
the corresponding P-V diagram. AB represents an adiabatic expansion and CA represents an 
isothermal compression. Then which of the following statements is TRUE regarding entropy 
changes?  

 
  A) The entropy of the gas remains constant during each of the processes 
  B) The entropy of the surroundings remains constant during each of the processes 

C) The combined entropy of the gas and the surroundings remains constant during each 
of the processes 

 D) For the complete cycle, the combined entropy of the gas and the surroundings 
   increases.  
 

42. Which of the following sets of Maxwell’s thermodynamic relations is WRONG? ( U- internal 
energy, H- enthalpy, G- Gibbs free energy, F- Helmholtz free energy)  

A)  T = 	 ; 	P = −  B) 	T = 	 ; 	V = −   
 
C)  S = − 	 ; P = −   D) 	S = − 	 ; 	 =  

   
43. An ideal gas is having a volume V0 at temperature T. Its isothermal compressibility ( ) is 

given by  

A)   −   B) 	  C)  −V  D) V   
 

A 
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44. A system has four energy levels with energies  0, ε, 2ε and 3ε. Of these, the levels ε and 2ε 
are three-fold degenerate and the other two levels are non-degenerate. The partition function 
of the system with = 		is given by  

A) 1+e βε    B) 3(e βε 	+ e βε)  
C)  1+e βε + e βε + e βε D)  1 + e βε  

 
45. Two identical systems at the same temperature and each having the initial entropy S are 

placed in thermal contact.  The entropy of the combined system will be  
A)  S2  B)   2S    C)   S  D)  S ln2 
 

46. Two spherical black bodies A and B of radii R and 3R are kept at temperatures 2T and T 
respectively. The ratio of the total power emitted by them is given by  = 

A)     B)    C)     D)   
 

47. The brightest part of the spectrum of a certain star is located at a wavelength of 290 nm. The 
surface temperature of the star is  
A)  10 K  B) 	10 K  C)  10 K   D) 10 K 

 
48. In the case of Maxwellian distribution of velocity of the molecules of an ideal gas, the ratio 

of the r.m.s. velocity to the most probable velocity is  

A)    B)     C)     D)   

 
49. Which of the following will obey Fermi-Dirac statistics? 

A)   liquid He3   B)   photons   C)   Cooper pairs D)   liquid He4 

 
50. Bose-Einstein condensation occurs in liquid He4 kept under suitable pressure at 2.17K. What 

is the temperature at which a sample of He4 in gaseous state will undergo Bose-Einstein 
condensation? Assume that it is a perfect Bose gas and the particle density in the gaseous 
state is 1000 times smaller than that in the liquid state.  
A)   2.17 µK B)  2.17 mK C)  21.7 mK  D)  21.7 K 

 
51. Figure shows two equipotential lines associated with a uniform electric field existing in the 

x-y plane. The x- and y-components Ex and Ey  of the field in the region between the lines are  

 
A)   Ex = - 100 Vm-1,  Ey = + 200 Vm-1   

   B)   Ex = + 100 Vm-1,  Ey =  - 200 Vm-1  
C)   Ex = + 200 Vm-1,  Ey = + 100 Vm-1  

 D)  Ex = - 200 Vm-1,  Ey =  - 100 Vm-1 

V = 4 volt 

y 
(c

m
) 

1 

  2 

x (cm)  
2 4 6 

3 

V = 6 volt 
volt   
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52. The frequency of revolution of charged particles in a cyclotron is independent of the  

A)    mass of the particle   B)   charge of the particle   
C)    speed of the particle  D)   strength of the magnetic field 
 

53. In the figure shown below, a current of 2.1 A  enters the bridge circuit. The current in the 8 Ω  
resistor is 

 

 
 

A)    2.1 A  B)   1.5 A  C)   0.6 A   D)   0.84 A 
 

54. In a certain region, there exists a uniform electric field and a uniform magnetic field in the 
same direction.  A electron is projected into this region with a velocity in the same direction 
as the fields. Inside the region,  

A) the electron will deflect to its left  
B)  the electron will deflect to its right 
C)  the speed of the electron will increase  
D)  the speed of the electron will decrease  

 

55. The capacitor shown in the circuit is fully charged initially. After closing the switch S, the 
time taken for the energy stored in the capacitor to get reduced to half  its initial value is  

 
A)  2RC	ln	2 B)   RC	ln	2 C)   	ln	2 D)  RC	ln	2  

 

56. The law which enables to calculate the magnetic field at any point in the region around a 
current carrying conductor is  

A)  Gauss’s law            B)   Biot-Savart law  
      C)   Faraday’s law                      D)   Lenz’s law       

 

   R         C  

  S 

10 Ω  

8  Ω 

20 Ω  

10 Ω  

2.1 A 

25 Ω  
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57. The magnetic field of a plane electromagnetic wave is given by 

 B⃗(x, y, z, t) = k	B sin
√

(x + y) + ωt 	where k is the wave number and ı̂, ȷ̂, k	are the unit 
vectors along the x, y and z-directions. The electric field associated with the wave is given by  

A)   E⃗(x, y, z, t) = ı	cB sin
√

(x + y) + ωt 	 

B) 		E⃗(x, y, z, t) = ȷ	̂cB sin
√

(x + y) + ωt 	  

C)   E⃗(x, y, z, t) = ( ̂	 	 ̂)	
√

cB sin
√

(x + y) + ωt 	  

D)   E⃗(x, y, z, t) = ( ̂	 	 ̂)
√

cB sin
√

(x + y) + ωt 	  

 
58. Group  A  contains  some  important  discoveries    in  Physics.  Group  B  contains  the   

names  of  the scientists  who  made   these  discoveries.  Match  the  discoveries  with  the  
name(s)  of  the  scientists    who  discovered  it.    

      Group      A                             Group B 
            a)   Transistors                 (i)  J. Chadwick 

b) LASER                            (ii)     A. Penzias and R. Wilson 
c)   CMBR                   (iii)    Theodore H. Maiman 
d)   Neutron                      (iv)     Shockley, Bardeen and Brattain    
    
A)  a→ ii, b→ iv, c→ i, d → iii  B)   a → iii,  b → ii ,c → i, d→  iv  
C)   a→ iv,b → iii,c → ii, d → i   D)   a → iii, b→  i, c →  ii, d→  iv 
 

59. Corresponding to the equation ⃗ = ⃗ + ⃗ in electrostatics, the equation valid in magnetic 
case is  
A)  B⃗ = µ H⃗ + M⃗   B) 	H⃗ =

µ
B⃗− M⃗  

C) 	B⃗ = µ H⃗ − M⃗   D)  B⃗ = µ M⃗ + H⃗ 
 

60. In a Michelson interferometer arrangement, when one of  the mirrors is moved by a  
distance of 0.08mm, 250 fringes cross the field of view. The wavelength of the source  is   
A)   640 Å         B)  3200 Å   C)  6400 mm     D)  6400 Å  

 
61. The total power radiated by an oscillating electric dipole is  

A)    inversely proportional to the dipole moment 
 B)   inversely proportional to  the frequency of oscillation 

C)   directly proportional to the fourth power of the frequency of oscillation 
  D)   independent of the frequency of oscillation 
 
62. A right circularly polarised light beam is incident normally on a calcite half-wave plate. Then 

the emergent beam is  
A)    right circularly polarised B)   left circularly polarised  
C)    right elliptically polarised D)   left elliptically polarised  
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63. When a plane electromagnetic wave propagates through a dielectric, the direction of energy 
flow is that of   
A)   k⃗ × H⃗  B)    k⃗ × E⃗  C)   E⃗ × H⃗  D)  H⃗ × E⃗ 

 
64. Two harmonic waves having the same frequency, but with displacements in mutually 

perpendicular directions are represented by  = sin	( − ) and 
= sin	( − + ). These two together can constitute a plane polarised wave if = 

A)   π  B)  π  C)   π  D)  0 
 

65. 10 KeV photons belong to  
   A) microwaves   B)  infra red rays 

C)  ultra violet rays    D)  X-rays 
 

66. The electron configuration of an excited state of nitrogen atom is 1s2 2s2 2p2 3d1. The 
degeneracy of the state is  
A) 10  B) 15  C)  6  D)  5 

 
67. The intensity ratio of D1 ( λ = 589.6 nm) and D2 (λ = 589.0 nm) lines of Sodium at high 

temperature is  
A) 3:1  B)  1: 2  C)  1:1  D)  3: 2  

 
68. An atom undergoes a transition from a state whose life time  is 1 nanosecond and emits 

radiation. The natural line width of the spectral line emitted is of the order of  
A)  10-10 eV B)  10-8 eV  C)  10-6 eV  D)  10-3 eV 

 
69. The minimum magnetic field required for the normal Zeeman splitting of a spectral line of 

wavelength 500 nm to be observed with a spectrometer having a resolution of 0.01 nm is  
A)   0.857 T B)  1.34 T  C)  0.26 T  D)  0.587 T 
 

70.  The number of spectral terms resulting from the j-j coupling of a 3p electron and a 3d  
  electron is  

A)   15  B)  12  C)  10  D)  9 
 
71. A diatomic molecule undergoes a vibrational-rotational transition in which the vibrational 

and rotational quantum numbers of the initial and final states are restricted to  ≤ 1 and 
≤ 2	 and subject to the selection rules ∆ = ±1; 	∆ = 0, ±1 . Among the allowed 

transitions, the energy involved is largest for  
A)   ( , J) = (0, 0) → (1,0) B) ( , J) = (0, 0) → (1,1)  
C)  ( , J) = (0, 1) → (1,1) D)  ( , J) = (0, 1) → (1,2) 
 

72. The number of normal modes of vibration possible for C6H6 molecule is  
A)   6  B)  12  C)  31  D)   30 
 

73. Which of the following molecules DOES  NOT  have a microwave spectrum?  

A)   BCl3  B)  CH4  C)  CH3F   D)  OCS  
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74. A He-Ne laser cavity consists of two mirrors of reflectivities 1 and 0.98, separated by a 
distance of 30 cm. The medium between the mirrors has refractive index = 1 and absorption 
coefficient = 0. The separation between the longitudinal modes of the cavity is  
A)   750 MHz B)  500 MHz C)  250 MHz D)  750 kHz 
 

75.  Which of the following nuclei DOES NOT possess NMR spectrum? 
A)   B	         B)  N	        C)   He	        D)  C	  

 
76. The rotational constant of CO2 molecule is B. Then the line-spacing in the P and R branches 

of the IR spectrum of O −	
			 C − O		   molecule and  O −	 C − O		  molecule are 

respectively  
A)   2B and 2B B)  2B and 4B C)   4B and 2B  D)  2B and B 

 
77. The spectrum which enables the determination of moment of inertia and bond force constant 

of N2 molecule is  
A)   electronic spectrum  B)   infra red spectrum  
C)   microwave spectrum   D)   ESR spectrum 
 

78. Which of the following statements is TRUE regarding fluorescence? 
A) The radiation emitted by the molecule has the same frequency as the radiation which 

is initially absorbed 
B) The radiation emitted by the molecule contains both higher and lower frequencies as 

compared to the frequency of the absorbed radiation  
C) The radiation emitted by the molecule is of lower frequency as compared to the 

absorbed radiation  
D) The emission takes place with a time delay of minutes or even hours after the initial 

absorption 
 

79.  Example of  mirror nuclei  is 
A)  

14N7   and  13N7       B)     13N7    and   13C6      

       
C) 

   12C6   and  13C6                             D)     13N7      and     12C6   
 
80. Group  A  contains   elementary  excitations/bosons.  Group  B  contains  the   associated 

field/interactions.  Match these excitations/bosons   with the   fields/interactions. 
          Group   A                               Group B 

a. Phonons              (i)  spin waves. 
b. Plasmons              (ii)     mediate strong interaction  
c. Magnons                  (iii)    lattice vibrations 
d. Gluons                    (iv)     plasma oscillations 
 
A) a → iii, b→  iv, c→  i, d→  ii  B)   a → iv, b→  iii, c→ ii, d →  i 
C)   a → iii, b→ i, c→  iv, d→ ii D)    a → ii, b→ iii, c→ iv, d → i 

 
81. Nucleon-nucleon interaction is 

     A)  charge dependent  B)   spin independent 
     C)  charge independent      D)   charge  asymmetric 
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82. Which one of the following reactions can occur 

A)   ⋀     →         +      
B) 		   +    p  →   n   +      
C) 	   +  p   →     +  p  +     +   
D)  γ  +  n  →     +  p   

 
83. The significance of Co60   experiment is that it supports 

A)   energy conservation  in  alpha  decay 
B)   upholds   the  law  of  conservation  of   parity    in  beta    decay 
C)   charge conservation  in  elementary  particle  interaction 
D)   breakdown of  the conservation  of   parity  in  beta    decay 

 
84. Which  one  of  the  following  is  used  as  moderator  in  a  nuclear  reactor 

A)  Heavy water                    B)   Diamond 
C)    U233                                          D)   Liquid metal 
  

85. The binding energy of the neon isotope 10Ne20 is 160.65 MeV, and then its atomic mass is 
A)   19.99u      B)    29.99u    C)  9.99u     D)  23.99u 

 
86. The    minimum  energy  of  a  photon  required  for  pair    production   of  an  electron  and  

a  positron  is   
A)  2.04 MeV    B)  1.02  keV     C)  1.02  eV       D)  1.02 MeV       

  
87. Pauli proposed the existence of   neutrinos to:     

A)   explain  conservation  of  energy  in alpha decay. 
B)   explain  parity  violation  in beta  decay 
C)   explain  conservation  of    energy  in  beta  decay. 
D)   explain  conservation  of  strangeness   in  beta  decay. 

 
88. Geiger-Nuttall rule expresses   a relationship between 

A)  the  logarithm  of  the  disintegration  constant  and  that  of  decay  energy 
B)  the   disintegration  constant  and  square  of  the    decay  energy 
C)  the   disintegration  constant    and  the  number    of  atoms   
D)  the  parent  nuclei  and  the  daughter  nuclei. 

 
89. The  quark  structure   of  proton  is 

A)  udd         B) uud     C)  us         D)  u ̅ 
 

90. Identify the missing element    in the following reaction: 
1H3        +   1H1           →         ?       +    0n1 

 

A)  1H3           B)  2He4             C)  2He3            D)   0n1     
 

91. Neutrino oscillation   implies  
A)    neutron decay 
B)   that neutrinos  are  mass less   
C)    proton decay 
D)    existence  of  a non  zero  value  for  the  mass   of  the  neutrinos 
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92. As per Fermi-Dirac distribution, what is the probability of occupation of electron at the Fermi 
 level at a finite temperature? 

A)  70.71 %  B) 0.5 %  C) 50 %  D) 100 % 
 
93.  Consider a superconducting ring placed in a magnetic field, then 

A) no  magnetic field  exists  inside  the  ring 
B)    no remarkable property  happens 
C)    magnetic field  does not  exist  outside  the  ring 
D)   the  magnetic  flux  that  passes  through the  ring  gets  quantized   

 
94. Choose the correct statement 

A)   A  superconductor  does  not  show   diamagnetic  properties 
B)   To  destroy  Type I   superconductivity  a  large  magnetic  field  is  required 
C)   At  the  transition  from  normal  state   to  a  superconducting  state  specific  heat   

                of  the  specimen  continuously  changes 
D)   Type II   superconductors find more practical applications than Type I 

 
95.  Hall   resistance   is given by 

A)    
			 	

     B)     
			 	

          C)   	 		 	   D)       =   
	

 

 
96. The space lattice of  NaCl  crystal  is 

A)     hexagonal       B)   fcc               C)   sc               D)   bcc   
 

97. If d is   the  interplanar  spacing, Bragg reflection can  occur  only for  wavelength    
            A)       2d        B)       d              C)     2d             D)   = d/2 
 
98. Choose  the  correct  statement: 

A)    A  colour  centre  is a  lattice  defect  which  emits  visible  light 
  B)    A  colour  centre  is a  lattice  defect  which  absorbs visible  light 

C)    A  colour  centre  is a  lattice  defect  which  emits  infrared  light 
  D)    A  colour  centre  is a  lattice  defect  which  absorbs  phonons 
 

99. Weidemann-Franz   law  says  that,  if  K  is  thermal  conductivity    and      is  the  
electrical  conductivity,  T  the  temperature then 

     A)      is the  same    for  all  metals 
     B)   K	     is the same for all metals 
    C)         is the  same  for  all metals 
    D)    K	 	   is the same for all metals 

 
100. Choose   the correct statement: 

A) Only ferroelectric crystals show piezoelectric effect 
B) Ferroelectric crystals do not show piezoelectric effect  
C) Ferroelectric crystals exhibit dipole moment only in the presence of   an    

   external electric  field 
 D) A crystal may be piezoelectric without being ferroelectric.  
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101. Group  A  contains  some  important  theories/observations   in  Physics.  Group B  contains  
the   names  of  the scientists  who  predicted  these  theories/made   observations.  Match  the  
discoveries  with  the  name  of  the  scientists who  discovered  it.    

         Group  A                                       Group B 
a.  Dark  matter                i)    A  Einstein                   
b. Gravitational  waves         ii)    Klaus  von  Klitizing 
c. Liquid  helium                      iii)   F.  Zwicky 
d. Quantum  Hall  Effect           iv)   H K Onnes 
 
A) a→  iii, b→ i, c→ iv, d → ii  B)    a→  ii,  b→ iv, c → i, d→ iii 

            C)   a→ iv, b→ iii, c → i,d → ii   D)    a→ iv, b→ i,  c→  ii, d → iii 
 
102.    If  a  is  the  primitive  axis   of  the  crystal  lattice,  the  boundaries   of  the  first    
          Brillouin  zone   of   a  linear  lattice   lies  at   

A)   	 = 		±    B) 	 = 		±    C)  	 = 		±     D) 	 = 		±     
 

103.   The Fermi energy of sodium is 3.2  eV.  The Fermi velocity is (mass of electron is   
            9.11 x 10-31 kg) 

A)  0.5 × 106 m/s B)  1.1 × 106 m/s   C)  0.11 × 106 m/s D)  1.1 × 106 cm/s   
     

104.   Group  A  contains  certain   terms   in  Physics.  Group  B  contains  the   topic/subject  
associated  with  these  terms.  Match the terms   with  the  topic/subject 

           Group      A                                        Group B 
a. Chandrasekhar  limit               i)     Superconductivity 
b. Cooper  pairs                        ii)    Bose-Einstein  Condensation 
c. Joule – Thomson  cooling      iii)   White  dwarf 
d. Gross-Pitaevskii  equation      iv)   Thermodynamics. 

 
A)  a	→ iii, b→ i, c→ iv, d→  ii  B) a→ ii, b → iv,  c→ i,  d → iii 
C)  a → iv, b→ ii, c→ i, d→ iii    D) a→ ii, b→ i, c → iv, d→  iii 

 
105. In the energy band diagram of silicon doped with arsenic, the Fermi level lies in the  

A)  middle of the forbidden gap    
B)  upper part of the forbidden gap 
C)  lower part of the forbidden gap    
D) conduction band 

 
 
106.  Which of the following statements is TRUE regarding reverse saturation current (I0) in 

diodes ?  
A) In a silicon diode, I0  is normally larger by a factor of about 1000 than that in a 

germanium diode of comparable ratings  
B) For silicon diodes, I0  is of the order of microamperes at room temperature 
C) I0  increases with temperature for germanium diodes while I0  decreases with 

temperature for silicon diodes 
D) I0  increases with temperature for both silicon and germanium diodes 
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107. In the circuit shown below, the breakdown voltage of the Zener diode is 6 V. The load current 
and the Zener diode current are respectively given by  

 
A)   IL = 0, IZ = 9 mA  B)   IL = 5 mA, IZ = 9 mA   
C) IL = 9mA, IZ =0  D)  IL = 14 mA, IZ = 9 mA  

 

108. In the transistor biasing circuit shown below, VBE = 0.7 V. The collector to ground voltage is 
given by  

 
 

A)  4 V  B) 15 V  C)  16 V  D)  5 V 

109. Which of the following statements is CORRECT for a common emitter amplifier circuit?  

A)  Both p-n junctions are forward biased  
B)  The output is taken from the emitter 
C)  The output voltage is in phase with the input voltage 
D) There is a phase difference of 1800 between the input and output voltages 
 

110. When an n-channel MOSFET is operated in the enhancement mode, the gate voltage is kept    

A)   zero    B)  positive   
C)  negative   D)  positive or negative  

 

111. A phase shift oscillator has a feedback network consisting of three identical RC sections with  

R = 100 KΩ and C = 0.01 μF. The frequency of oscillations is  

A)  65 Hz  B)  130 Hz  C)  160 Hz  D)  650 Hz  
 

4 KΩ  30 KΩ 

10 KΩ  4.3 KΩ  

C 

B 

E 

+20V  

IZ  

20 V  
1.2 KΩ  

IL  

1 KΩ  

1.2 KΩ  6 V  
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112. Which of the following statements regarding op amps is  NOT CORRECT ? 

A) It uses direct coupling  
B) Input impedance is high 
C) Output impedance is high 
D) Voltage gain can be adjusted using external resistors 

 
113. For the circuit with the input waveform shown below, the output waveform is  

 
 

                
   (A)                     (B)                             (C)                            (D) 
 

114. Semiconductors of interest for making visible LED must have energy band gaps  

A)  larger than 3.0 eV       B)  larger than 1.8 eV             
C)   less than 1.8 eV                   D)  less than 0.3 eV 

 

115. Which of the following DOES NOT represent an exclusive OR operation for inputs A and B? 

A) (A + B)AB    B)  (A + B)(A + B) 
C) (A + B)	AB     D)  (AB + BA) 

 

116. The output of a 12-bit digital to analog converter (DAC) varies from -10 V to  +10V. Its 
voltage resolution is  

A)  5 mV   B)  40 mV       C)  100 mV       D) 1 mV       

117. The minimum number of flip-flops needed to construct a mod-200 counter is  

A)  14  B)  7  C)   8  D)   9  
 

 

 

 

VO 

+15 V 

-15 V 

Vi 

- 

+ 

Vi 
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118. In the digital circuit shown in the figure, the input C is always kept high. The entries in the 
last column of its truth table from top to bottom are respectively  

 
A)  1  0 1 0 B)  1 1 0 1  C)   1  0 1 1 D)   1 1 1 1 

 

119. In a microprocessor, which bus is bidirectional?  
A)  Address bus   B)  Data bus   

 C)   Address bus and data bus D)   Address bus and control bus 
 
120. Unlike microprocessors, microcontrollers make use of batteries because they have 

A)   low voltage consumption B) low current consumption  
 C)   low power consumption D)   high power consumption 
 
 

A 

B Y 

C 
1 

C A B Y 

1 0 0 

0 
0 
1 

1 
1 

1 
1 
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1. One of the eigen values of the matrix 0 1
1 0   is +1.  The corresponding 

 normalized eigen vector is 
 A) 1

1               B) 
√

1
1         

 C) 
√

 
1                 D) 

√
1
−1

 

 
2. A piece of wire 132 cm long is bent successively in the shape of equilateral 
 triangle, hexagon, square and circle. The enclosed plane surface is of largest 
 area when the  wire is bent into the shape of  
 A) Circle      B) Square   
 C) Hexagon               D) Equilateral triangle  
 
3. The Laplace transform of 1 is   
 A) 1           B) ∫∞    
 C) ∫∞                        D) ∫∞   
 
4. Ai and Bjk are two arbitrary tensors of rank one and two respectively. ijk is the 

Levi-Civita symbol in 3 dimensions. Then what is the nature of the quantity 
AiBjk ijk? 

 A)    A scalar   B)    A tensor of 3rd rank 
C)    A tensor of 6th rank  D)    A vector 

 
5. Dirac delta function  ( ) is   
 A) 0         B) ( )       
 C)   ( )          D) a ( ) 
 
6. Which one of the following sets form a group under multiplication? 
 A) All integers from - ∞   to   +  ∞    
 B) (1, -1) 
 C) All integers from    0   to   +  ∞      
 D) All integers from 1 to  +  ∞    
 
7. Let  ⃗ denote the position vector of any point in three dimensional space. Then   
 ∇⃗ . ( r r ) is 
 A) (n + 2)r         B) nr      
 C) 0            D) (n + 2)r  
 
8. If A is a Hermitian matrix, then det(exp(A)) is given by 
 A) det(A)               B) A  
 C) tr(A)                     D) exp(tr(A)) 
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9. The Legendre polynomials ( ) satisfy the orthonormality relation 
 A) ∫ ( ) ( )      =  ,         

 B) ∫ ( ) ( )   =  ,  
 C) ∫ ∞

( ) ( )   =  ,               

 D) ∫ [ ( )]    =  1 
 
10. Beta functions B(p,q) and gamma functions  Γ(p)  are related by 
 A) B(p,q) = Γ(p)Γ(q)                                  
 B) B(p,q)  =  Γ(p) +  Γ(q) 
 C) No relationship exists among them        
 D) B(p,q)  =  Γ( )Γ( )

Γ( )
  

 
11. The value of the integral  ∫∞∞    is 
 
    A) π     B) π      C) 0                 D) 2π 
 
12. The Green’s function for the Laplace operator  ∇  in three-dimensional space is 
 given by  
 A) | ⃗  ⃗ |         B)   | ⃗  ⃗ |    

  

 C)   | ⃗  ⃗ | 
| ⃗  ⃗ |     D) 

| ⃗  ⃗ |
   

 
13. The series   ∑ z       
 A) Converges to  ( ) =      if  | | < 1 

 B) Converges to  ( ) =      if  | | > 1 
 C) Diverges if  | | < 1 
 D) Converges to ( ) =     if  | | < 1 
 
14. The shortest path between any two points in the x-y plane can be represented by 
 the equation 
 A) y = a x  +  b x2   where a and b are constants      
 B)   =  a x + b,  where a and b are constants        
 C) y = a x + b,  where a and b are constants      
 D) y = a x2 where a is a constant         
 
15. The following examples illustrate constraints in mechanical systems. Which 

among them is a non-holonomic constraint? 
 A)   A simple pendulum composed of a weight and an inextensible string  

  attached at the top end to a pivot. 
 B)  A rigid body in uniform motion under the action of a conservative force  

  field. 
 C)   Foucault pendulum 
 D)  A particle moving in a smooth horizontal plane. 
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16. The Lagrangian of a system in two dimensions is given by  =  ̇  − ̇  ̇  .  
 Then the Hamiltonian of the system is 

       A)    +        B)   -       

       C)   +       D)    +  ̇  
 
17. The Lagrangian of a particle moving in a plane under the influence of a central 
 potential is given by  L =   m ṙ +  r θ̇   - V(r). The angular momentum of 
 the particle is  
 A) mrθ       B) mr θ̇          C) mrθ̇   D) mṙ   

 
18. The Hamilton-Jacobi equation for a harmonic oscillator is  
 A) [( ) + ]   = 0                             

 B)  [( ) + ]  +      =  0    

 C) [( ) + ]   = 0                    

 D) [( ) + ]   +     =  0 
 
19. In order that the work done by a force F⃗ is independent of the physical path taken 
 by the particle, the necessary and sufficient condition is that F⃗  can be expressed as  
 A) F⃗   = - ∇⃗ V(r)      B) F⃗   =  -V(r)  
 C) F⃗  =  ∇⃗ .V⃗(r)       D) F⃗ =   ∇⃗ ×V(r)                
 
20. Hamilton’s canonical equations of motion are 

  A) (
̇
)  -   = 0    B) ̇   =   ;  ̇  =  −  

 
  C) =  

̇
 ;     = −

̇
  D) ̇  =  

̇
 ;  ̇   = −

̇
 

 
21. A particle moves under the influence of an attractive force of the form  
             F =  − ar .  Its path can be a closed one if                                                                                                                             

  A) n = -1      B) for any value of  n       
  C) n =  -2       D) n = 2 

 
22.  A dynamical variable u(q, p, t) will be a constant of motion (H is the Hamiltonian 

 and the symbol [ ] represents Poisson bracket) if    
  A)        +  [ u, H ]  ≠  0        B) [ u, H ]  ≠ 0          

  C) [ u, H ]  = 0       D)   +  [ u, H ]  = 0 
 
23. The Poisson bracket formed between any pair of the components of the angular
 momentum vector  L⃗  satisfies 

  A) [ Li ,  Lj ]  = 0             B) [ Li ,  Lj ]  =  i ϵ  Lk        

  C) [ Li ,  Lj ]  = 1            D) [ Li ,  Lj ]  =  ϵ  Lk 
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24. The number of degrees of freedom of a rigid body is   

  A) 1   B) 6  C) infinity  D) 3 
 
25. Space craft A is moving at a speed 0.9c with respect to earth.  If another 
 spacecraft B is to pass A at a relative speed of 0.50c in the same direction then 
 the  speed of  B is 

  A) 0.50c              B) 0. 9c    C) 0.97c     D) 0.94c 
 
26. The energy equivalent of one atomic mass unit is 

  A) 1.5 × 10-10 J       B) 931 eV        
  C) 1 J             D) 931 KeV 

 
27. The de Broglie wavelength of a charged particle of charge q, accelerated through a 
 potential difference of V volts is 

  A) λ =             B) λ =                

  C) 0         D) λ =   

 
28. Consider a hydrogen atom placed in a uniform electric field.  Then 
 A) The electric field has no effect on the energy levels of the atom. 

       B) The electric field perturbs the ground state energy of the atom. 
       C) The ground state energy of the atom is not affected by the field.       
       D) The field does not affect the first excited state of the atom.   

 
29. The parity of spherical harmonics , ( , ) is   

  A) (−1)       B) (−1)         C) (−1)           D) 1 
 
30. The commutator [ , ]n

xx p  is equal to  
      A) 1n

xni p             B) n
xni p       

 C) 1n
xi p                  D) - 1n

xni p   

31. If  nc n   where  n = 1,2,3, …. , then cn  is given by 

      A) nc n              B) nc n n              

  C) nc            D) nc n  
 
32. Expectation value of Sx

2  in an eigen state of  Sz  is   
  A) 0    B) 1  C) ħ    D) ħ  

 
33. The average value of    for an electron in the hydrogen atom whose wave 

 function is given by   
 

   is   

 
       A) 1        B) a             C) a/2           D)    
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34. For scattering by a hard sphere of radius , the total s-wave scattering cross 
 section is 

A) a 2          B) 4πa         C) a         D) πa    
 
35. If α stands for the Dirac matrix, the velocity operator of the Dirac particle is given 
 by    

A) α          B) α2        C) c α         D) α3 
 
36. Choose the correct statement 
 A) Fermions are described by antisymmetric wave functions and they obey  
  Pauli’s exclusion principle. 
 B) Fermions are described by symmetric wave functions and they obey  
  Pauli’s exclusion principle. 
 C) Bosons are described by symmetric wave functions and they obey Pauli’s  
  exclusion principle. 
 D) Bosons are described by antisymmetric wave functions and they do not  
  obey Pauli’s exclusion principle. 
 
37. The ground state wave function for the harmonic oscillator is given by             
 = exp − .  Then  (∇ )(∇ )  for this state is   

           A) 2        B)            C) ħ         D) ħ  
 
38. Ultraviolet light of wavelength 350 nm is incident on a potassium surface.  If the 
 work function of potassium is 2.2 eV, the kinetic energy of the photoelectron is 

  A) 1.3eV        B) 13 eV    C) 5.0 eV   D)       0.35 eV 
 
39. Choose the correct statement appropriate for Klein-Gordon equation: 

  A) Probability density is always positive. 
       B) Probability density is not always positive and energy can be negative. 
       C) It can describe particles with spin. 
       D) Probability density is always positive but energy can be negative. 

 
40. A 10 g  marble is in a box of width 10 cm.  Then its lowest possible energy is 

  A) 5.5 × 10-32 J      B) 2.5 × 10-64 J  
      C) 5.5 × 10-64 J     D) 10.5× 10-64J       

 
41. A thermally insulated container holds N0 molecules of an ideal monatomic gas at  
 absolute temperature T0.  Molecules escape from the container through small 
 holes in the walls and in such a process at a temperature T, the average kinetic 
 energy of a molecule is 2kT. The number of molecules that remain in the 
 container when the temperature has fallen to   ½ T0   is 

       A) N0/2            B) N0/4      C) N0/8    D) N0/5 
 
42. The r.m.s speed of oxygen (mass of oxygen molecule is 5.31×10-26 kg) at 0o C is   

      A) 0           B) 461 m/s       C) 46.1 m/s        D)       561 m/s   
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43. In a 2n dimensional phase space, the volume of a phase cell is 
       A) ℎ       B) ℎ      C) h        D) 3h  

 
44. Wein’s displacement law says that 

  A) m

T


  a  constant          B) mT    a  constant      

       C) 2
mT    a constant     D)    =  a  constant 

 
45. The energy density of black body radiation at temperature T is proportional to 

  A) T      B) T2         C) T4            D) T-2 

 

46. A linear harmonic oscillator is in thermal equilibrium with a heat bath at  
 temperature T. Its partition function is given by 

  A) z(T)    =  ∑ log 
( )ħω

         B) z(T)  =  ∑ exp ( 
( )ħω

)      

  C) z(T)  =  ∑ exp (− 
ħω

 ) D) 

1( )
2( )

n
z T

kT





 

 
47. In a canonical ensemble, a system A of fixed volume is in contact with a large 
 reservoir B.  Then 
 A) A can exchange only energy with B. 

       B) A can exchange only particles with B. 
       C) A can exchange energy and particles with B. 
       D) Chemical potential remains unchanged. 

 
48. The concept of degenerate electron gas finds application in 

  A) Ferromagnetism              B) Diamagnetism    
        C) Thermionic emission         D) White dwarfs  

 
49. The Planck radiation formula reduces to 
  A) Rayleigh-Jeans formula on the shorter wavelength side. 
        B) Rayleigh-Jeans formula on the longer wavelength side. 
        C) Wien’s radiation formula on the longer wavelength side. 
        D) Stefan’s formula on the longer wavelength side. 
  
50. The only processes that can take place in nature are those for which the entropy 
 change ∆   is given by 

        A) ∆   ≥  0              B) ∆    ≤  0      
  C) ∆   = 0             D) ∆   ≤  1 

 
51. In the case of irrotational fields represented by  F⃗ ,  

        A) ∇⃗  ×  F⃗  =  0  and  F⃗  is the gradient of some scalar ,  F ⃗ = - ∇⃗ U 
 B) ∇⃗ . F⃗   =  0 everywhere  and  F⃗  is the gradient of some  scalar ,  F ⃗  = - ∇⃗ U 
 C) ∇⃗  ×  F⃗ = 0   and  F⃗  is the curl of some vector,  F ⃗  = ∇⃗  ×  A⃗ 
 D) ∇⃗ . F⃗   = 0 everywhere and  F⃗  is the curl of some vector,  F ⃗  =  ∇⃗  ×  A⃗ 
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52. The field outside a uniformly charged sphere of charge q and radius   is    
      A)           B)           C)       D)  
 

53. Two long parallel conducting wires carrying currents in the same direction are 
 kept at a distance d apart.  The force per unit length is   
  A) 

μ

π
        B) 

μ

π
             C) 

μ

π
        D) 

μ

π
 

 
54. The diffraction pattern of a single slit of width   and illuminated by light of       
 wavelength λ is formed on a screen kept at a distance D (  ≫ ) from the slit.  
 Then the distance of the first minimum of the diffraction pattern from the central 
 maximum is   
 A) λ    B) λ   C) λ    D) λ    
 
55. In a Young’s double hole arrangement, the spacing between the holes is 0.1cm 
 and the screen is 50 cm away from the plane of the holes. When a thin mica sheet 
 (n = 1.5) is introduced in the path of one of the interfering beams, the central 
 fringe gets shifted by 0.2cm. The thickness of the mica sheet is      

       A) 7.0 × 10-4 cm       B) 8.0 × 10-4 cm       
       C) 8.0 × 10-5 cm                          D) 8.0 × 10-4 mm 

 
56. In the Michelson interferometer arrangement, if one of the mirrors is moved by a   
 distance 0.08 mm, 250 fringes cross the field of view.  The wavelength of the        
 light is 

       A) 6000 Ǻ      B) 6500 Ǻ  
  C) 6400 Ǻ               D) 5400 Ǻ 

 
57. A  left circularly polarised beam ( λ = 5893 Ǻ ) is incident normally on a calcite 
 crystal of thickness 0.005141 mm, cut with  its optic axis parallel to the surface. 
 Refractive index of calcite for O-ray and E-ray are n0 = 1.65830 and                     
 ne = 1.48641. The emergent beam is 
 A) Plane polarised         B) Left circularly polarised    

  C) Elliptically polarised      D) Right circularly polarised 
 
58. For silver, magnetic permeability μ = 4π × 10-7 N/A2 and electrical conductivity 
 σ  = 3 × 107 Ω-1m-1. Its skin depth at a frequency of 108 Hz is 

 A) 9 × 10-4 cm         B) 0  
 C) 9 × 10-4 mm      D) 9 × 10-4 nm   

 
59. The equation∇⃗.B⃗  = 0 implies   

      A) The existence of magnetic monopoles   
      B) The absence of magnetic monopoles 
      C) The existence of electric monopoles     
      D) The existence of electric dipoles 
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60. In the case of hollow cylindrical wave guides, 
 A) TEM waves can occur inside it 
      B) Transverse magnetic waves can exist for which Ex = 0 
      C) Transverse electric waves can exist for which Ex  ≠  0 
      D) TEM waves cannot occur inside it  

 
61. The power radiated by a single point charge is proportional to  

      A) Its velocity                    B) Its acceleration 
      C) Square of its acceleration    D) Square of its velocity 
 

62. The Coulomb gauge condition is given by (A⃗  is the vector potential and ϕ is the 
 scalar potential associated with electromagnetic field) 

       A) ∇.⃗ A⃗   =  0           B) ∇ ⃗ ×  A⃗   =  0        
       C) 

⃗
  +  ∇.⃗ A⃗   = 0      D) ∇⃗    = 0   and    ∇.⃗ A⃗   =  0           

 
63. The Poynting vector S⃗  is given by 
 A) S⃗  =   E⃗ × B⃗              B) S⃗  =  

μ
   E⃗ × B⃗     

 C) S⃗  =   
μ

   E⃗ × H⃗        D) S  =   E⃗ . B⃗      

 
64. The concept of displacement current was introduced by 

      A) Ampere     B) Maxwell   C) Coulomb   D) Gauss 
 
65. The longest wavelength present in the Balmer series (the value of Rydberg 
 constant is 1.097 x 107m-1)   

       A) 543 nm    B) 579.3 nm    C) 600 nm         D) 656 nm 
 
66. The concept of electron spin was introduced to explain 

       A) Pauli’s exclusion principle B) Stern-Gerlach experiment   
  C) Stability of electron orbits    D) Stark effect 

 
67. In a He-Ne laser,   

       A) The laser transition takes place in Ne   
       B) The laser transition takes place in He   
       C) The colour of the laser light is blue 
       D) Ne atoms are used to excite He atoms 

 
68. In the microwave spectrum of CO, the J = 0  →   J = 1 absorption line occurs at a 
 frequency of 1.15 × 1011 Hz. The bond length of CO molecule is (reduced mass of 
 CO molecule is 1.14 × 10-26 kg)  

       A) 0.113 mm   B) 0.113 nm  
  C) 0.226 nm   D) 0.226 mm 

 
69. The number of fundamental vibrations that a nonlinear N- atomic molecule can 
 have is 

       A) 3N -5    B) 2N – 6    C) 3N – 6  D) 3N 
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70. A planar AB3 molecule has 4 fundamental vibrations. Then 
       A) All vibrations are Raman and IR active 
       B) The symmetric stretching mode is Raman active and IR inactive 
       C) The symmetric stretching mode is IR active and Raman inactive 
       D) The symmetric stretching mode is both Raman and IR active 

 
71. The term symbols of the ground states of 12Mg and 13Al are respectively     
       A) 1S0   and 2P1/2              B) 1S0    and 2P3/2              
       C) 3S0    and 1P1/2    D) 1S1/2    and 2P1/2       
  
72. Sodium atom is subjected to a weak magnetic field.  The number of possible 
 spectral lines in place of the doublet will be 

      A) 8       B) 6  C) 10  D)  4             
  
73. Hyperfine splitting of atomic spectral lines is due to   

        A) Spin-orbit coupling    
        B) Application of external magnetic field 
        C) Application of external electric field  
        D) The effect of nuclear spin on the electron angular momentum 

 
74. Franck-Condon principle states that 
 A) An electronic transition takes place so rapidly that a vibrating molecule  
  does not change its internuclear distance during the transition. 
  B) An electronic transition takes place so rapidly that a rotating molecule  
  does not change its internuclear distance during the transition. 
 C) A rotational transition takes place so rapidly that a vibrating molecule does  

       not change its internuclear distance during the transition. 
 D) A vibrational transition takes place so rapidly that a rotating molecule does 
  not change its internuclear distance during the transition. 

 
75. Choose the correct statement: 

      A) NMR spectrometers operate at microwave frequencies.   
      B) NMR spectrometers operate in the radio frequency range. 
      C) NMR spectrometers operate at optical frequencies.   
  D) ESR spectrometers operate at short radio frequency range. 

 
76. Mossbauer spectroscopy is concerned with 
 A) The emission of gamma rays by excited nuclei and their reabsorption by  
  another nuclei in the ground state   
 B) The emission of radio waves from nuclei  
 C) The decay of excited nuclei   
 D) The absorption of gamma rays by molecules 
 
77. Electron spin resonance spectroscopy is shown  by 

A) Atoms or molecules containing electrons with paired spins 
B) Atoms or molecules containing electrons with unpaired spins 
C) Nuclei containing nucleons with unpaired spins 
D) The interaction of electric field with the nuclei 
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78. In a Ruby laser, ruby rod consists of 
 A) Al2O3 crystal with some aluminium atoms replaced by silicon atoms. 
 B) Al2O3 crystal with some aluminium atoms replaced by chromium atoms. 
 C) Al2O3 crystal with some oxygen atoms replaced by helium atoms. 
 D) Al2O3 crystal.   
 
79. The time taken for 60% of a sample of radon to decay (half life of radon is 3.82 
 days) is 

       A) 50.5 days         B) 5.05 years       C) 5.05 days  D)    3.05 days  
 
80. 1 barn is 
        A) 10-25 m2        B) 10 m2      C) 10-28 m-2         D)    10-28 m2                   
 
81. The process   p  +  e-  →  n  +    is   
 A) Beta decay        B) Positron decay     
 C) Electron capture     D) Not an allowed one 
 
82. The order of energy of gamma rays is 
 A) eV      B) KeV      C) GeV      D)    MeV 
 
83. Which of the following pairs of nuclei are mirror nuclei? 

             A)  13Al27   and  14Si28  B)    13Al27   and  13Al26 

 
            C)   13Al27   and  14Si27  D)    14Si27   and  14Si28 

  
84. Choose the correct statement: 
 A) A neutron and a proton can form a stable deuteron ground state if their   
  spins are parallel. 
 B) A neutron and a proton can form a stable deuteron ground state if their   
  spins are  antiparallel. 
 C) A neutron and a proton cannot form a stable ground state. 
 D) A neutron and a proton cannot form a stable triplet state.   
  
85. Identify the missing element in the reaction    Be  +  He   →  3 He   + ? 
 
 A) n       B) n         C) Be            D)     H 
 
86. Light elements in stars are produced by 
 A) Nuclear fission     B) Nuclear fusion  
 C) Chemical reaction      D) Nuclear transmutation   
 
87. Which of the following particles are responsible for holding together quarks to 
 form hadrons? 
 A) Mesons         B) Glue balls 
 C) Intermediate vector bosons D) Gluons 
 
 
 
 
 

POLYTECHNIC TRB - PHYSICS
RASIPURAM - 8807432425

POLYTECHNIC
 T

RB - 
PHYSIC

S

RASIP
URAM

 - 
88

07
43

24
25

www.kalvikural.comwww.kalvikural.com

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight



 

88. The solar neutrino mystery implies 
 A) Neutrinos are massless     
 B) Neutrinos can have very small mass     
 C) Neutrinos can appear in different flavours   
 D) Neutrinos do not possess any charge 
 
89. If A is the mass number of an atom, then its nuclear radius R is proportional to 
 A) A 1/3            B) A  C) A1/2       D) A-1/3 
 
90. Nuclear fission can be explained by 
 A) Shell model            B) Independent particle model     
 C) Liquid drop model       D) Collective model 
 
91. Semi empirical mass formula gives   
 A) The binding energy of the nucleus     
 B) Energy levels of the nucleus   
 C) The rate of nuclear reactions             
 D) Energy released in nuclear fission 
 
92. Which of the following reactions can occur? 
 A) ⋀ →   π   +   π         B) π   +   p   →   n  +  π  
 C) p +  p  →  n  +  p  +  e      D) γ +  n   →   π   +   p      
 
93. The structure of NaCl crystal is 
 A) Body centred cubic   B) Orthorhombic      
 C) Face centred cubic  D) Face centred triclinic 
 
94. The Wiedmann-Franz law states that the ratio of thermal conductivity to 
 electrical conductivity is proportional to   
 A) T2        B) T-1  C) T        D) T1/2   
 
95. Choose the correct statement: 
 A) When arsenic is added to silicon crystal, it becomes an n-type   
  semiconductor 
       B) When arsenic is added to silicon crystal, it becomes a p-type   
  semiconductor. 
 C) When gallium is added to silicon crystal, it becomes an n-type   
  semiconductor.   
 D) When arsenic is added to silicon crystal, its forbidden band increases. 
 
96. Which of the following statements regarding Van der Waals forces is correct?  
 A) They can hold inert gas atoms together to form solids at low temperature  
  but they cannot hold such atoms together to form molecules 
 B) They can hold inert gas atoms together to form solids at low temperature  
  and they can also hold such atoms together to form molecules 
 C) They cannot hold inert gas atoms together to form solids at low   
  temperature but they can hold such atoms together to form molecules 
 D) They cannot hold inert gas atoms together to form solids at low   
  temperature and they cannot hold such atoms together to form molecules 
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97. A phonon of wave vector K⃗ is created by the inelastic scattering of a photon from       
 wave vector  k⃗  to  k⃗.  Then the wave vector selection rule is (G⃗  is the reciprocal 
 lattice vector)   
 A) k ′⃗  +  K⃗   =   k⃗  +  G⃗          B) k⃗  =  k ′⃗  +  K⃗     

      C) k ′⃗   =   k⃗   +   K⃗  +  G⃗      D) k⃗  =  K⃗  +  G⃗    
 
98. The heat capacity of electron gas is   
 A) Proportional to the cube of the   temperature (T3)     
 B) Inversely proportional to the temperature T     
 C) A constant              
 D) Proportional to the temperature T 
 
99. The Fermi energy of Copper is 7.04 eV.  Then its Fermi temperature is   

A) 8.12 K             B) 8.12 × 104 K  
C) 8.12 × 102 K    D) 4× 104 K   

 
100. In band theory, the Bloch wave function is 
  A) A regular harmonic function with constant amplitude.   
  B) A plane wave function with an amplitude having period of the crystal   
   lattice.  
  C) A plane wave function. 
  D) None of the above statements is correct 

  
101. In a superconductor, energy gap is caused by  
 A) The electron-electron interaction forming a bound state. 
 B) The electron-lattice interaction.  
 C) The electron-photon interaction. 
 D) No energy gap exists.  
  
102. Colour centre is a lattice defect which   
 A) Emits visible light   B) Emits ultra violet light 
 C) Absorbs visible light  D) Absorbs phonons 
 
103. Josephson effect implies 
 A) Current flow between superconductors separated by a thin conductor. 
 B) Current flow through a superconductor. 
 C) Current flow between superconductors separated by a thin insulator.  
 D) Current flow through a superconductor placed in a magnetic field. 
 
104. Which of the following statements is correct? (T  is the Neel temperature)  
 A) In an antiferromagnet, spins are ordered anti parallel for T >  T         

B) In an antiferromagnet, spins are ordered antiparallel for T <  T         
      C) In an antiferromagnet, spins are ordered parallel for T <  T         
      D) In a ferromagnet, spins are ordered anti parallel for T <  T          
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105. A d. c voltage of 5.0 μV is applied across a Josephson junction.  The frequency 
 of the radiation emitted at the junction is   
 A) 24 GHz      B) 2.4 Hz     C) 24 Hz    D)      2.4 GHz 
 
106. If d is the interplanar spacing in a crystal, Bragg reflection can occur only for 
 wavelength λ such that  
 A) λ    d   B) λ     d   C) λ   2d  D)      λ  ≥  2d 
 
107. A low pass filter has upper cut off frequency of 450 kHz. Another filter has lower cut 

off frequency of 455 kHz, passing all frequencies above this frequency 455 kHz.  If 
these are connected in parallel, what will be the nature of the resulting circuit? 

  A)  Low pass filter with upper cut off frequency of 455 kHz. 
  B)  High pass filter with lower cut off frequency of 450 kHz. 
  C)  Band pass filter with a band width of 5 kHz. 
  D)  Band stop filter with a stop band width of 5 kHz. 

 
108. Zener diodes are used in circuits   
 A) To maintain constant current  
 B) To maintain constant voltage drop 
 C) To increase the dynamic resistance  
 D) To increase the voltage drop 
  
109. The amplification factor μ, the transconductance gm   and the drain resistance rd 
 of FET are related as  
 A) rd μ  =  gm    B) rd gm   =  μ        
 C) rd  =  μ gm      D) rd μ gm   =  1 
 
110. A CE  transistor amplifier has the following characteristics: RL = 2000 Ω, hfe  = 
 24  and   hie  =   900 Ω.   Its power in decibel unit is    
 A) 128 dB          B) 1280 dB C) 31.1 dB  D)       3.11 dB  
 
111. An operational amplifier has internal gain A = 105, series input resistance R1 = 
 1000 Ω and  voltage feedback resistance =  Rf   = 104 Ω.  Then the inverting and 
 non inverting gains are respectively 
         A) – 10 and 11      B) – 11 and 10    

C)  – 1 and 11   D)  – 10 and 10 
 
112. An operational amplifier has a slew rate given by the manufacturer as 5V/ μs.  At 
 a signal frequency of 0.1 MHz, the maximum undistorted sine-wave amplitude is          
 A) 79.6V     B) 7.96 μV        C) 7.96 V     D)       0.796 V 
 
113. The information received in serial form can be converted into parallel form for 
 further   processing using 
 A) Shift register      B) Operational amplifier       
 C) Schmitt trigger       D) Ripple counter 
 
114. A silicon diode has a forward current of 30mA at 1V.  The approximate bulk 
 resistance of this diode is 
 A) 20 Ω     B) 10 Ω    C) – 1 Ω  D) 5 Ω 
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115. Which one of the following is not a Boolean identity? 
 A) BABA .                   B) BABAA      
 C) (A +  )B  = AB        D) ABAA  )(  
 
116. In the case of a bulk silicon solar cell, 
 A) The maximum achievable energy-conversion efficiency is unlimited 
 B) The quantity  and cost of material consumption are less 
 C) The energy pay back is very less 
 D) The maximum achievable energy-conversion efficiency is limited 
 
117. The physical mechanism by which semiconductor LED emit light is 
 A) Stimulated   recombination of electron-hole pairs and simultaneous   
  emission of photons.   
 B) Spontaneous recombination of electron-hole pairs and simultaneous  
  emission of photons 
 C) Spontaneous recombination of electron-hole pairs and simultaneous  
  emission of phonons. 
 D) Spontaneous recombination of  electron-hole pairs and simultaneous   
  absorption of  photons. 

 
118. In a conventional single mode fibre, the value of zero total dispersion wavelength 
 is 
 A) 1300 μm                B) 1400 nm    
 C) 1300 nm       D) 1450 nm    
 
119. Consider a step index fibre with refractive indices of the core as n1 and that of 
 the cladding as n2.   Its numerical aperture is   
 A) (  − )        B) √ −           
 C) (  − )           D) (  −

 
                                                             
 
 

 
 

 
 
 
           

)  
 
120. The truth table given below corresponds to 
            A                B               F 

0                 0               1 
0                 1               1 
1                 0               1 

       1                 1  0 

 A) AND operation          B) OR operation 
 C) NOR operation     D) NAND operation
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1.  The value of the closed surface integral ∫r.dS where r is the radius vector and dS is 
an element of vector area  on a spherical surface of radius R is 
A) Zero    
B) The volume of the sphere 
C) Total surface area of the sphere 
D) 3 x volume of the sphere 

  
2. The function cot (z) has 

A) An infinite number of poles each having a residue equal to 1 
B) One  pole at z = 0 and the value is 1  
C) An infinite number of poles each having residue equal to 0 
D) Exactly one pole at /2 with a residue equal to 1  

 
3. A good example of a vector which is solenoidal is  

A) The magnetic field vector B 
B) The electric field vector E 
C) The current density vector J 
D) The velocity vector V of an electron in an atomic orbit 

 
4. Consider the step function: f(t) = +1 for 0 < t < /  and f(t) = -1 for  -/< t < 0. 

Which of the following series gives the Fourier series representation of this 
function? (The summations are over n = 1 to ∞). 
A) (4/) ∑ [ sin (n t) / n] B) (4/) ∑ [ sin {(2n+1) t} /(2 n+1)] 
C) (4/) ∑ [ cos (n t) / n] D) (4/) ∑ [ cos {(2n+1) t} /(2 n+1)] 

 
5. A and B are two arbitrary vectors. ijk is the Levi-Civita symbol in 3 dimensions. 

Then what is the nature of the quantity AiBjijk? 
A) A scalar   B) A tensor of 3rd rank 
C) A tensor of 5th rank  D) A vector 

 
6.  If dy/dx =  (y / 2√x), and y = 1 when x = 4, then 

A) y = e√x - 2   B) ln y = √(x - 2) 
C) y = 4√x - 8   D) y = e√x 

 

7. Which of the following is not a solution of the Laplace's equation in spherical polar 
co-ordinates? 

 A) 1/r                      B) ar2 + b/r2  

 C) ar + b/r2   D) b/r3 

 

8. The Laplace transform of e-attn is 

 A) n!/(s+a)n+1   B) n/(s+a)n 

C) (s+a)n    D) asn 
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time. It is seen that the population doubles every 50 years. After a period of 75 
years what will be the ratio of the population P to that in the beginning of the 
period P0? 

  A) 9 : 1                            B) 5 : 2 
C) 2√2 : 1                            D) 4 : 1 

 
10. The expression for the Bessel function of order n = -½  is 
            A) √(2/x) sin(x)   B) √(2/x) cos(x) 

C) sin (x) / x             D) cos (x) / x 
 
11. If  the defining relations of the generalized coordinates do not depend explicitly on 

time and the potential is not velocity dependent, then the Hamiltonian is given by 
(T is the kinetic energy and L is the Lagrangian) 
A) H = T - V   B) H = 2T - L 
C) H = 2T + L   D) H = L - 2T 

 
12. An 16O ion having an energy of 150 MeV is incident on a gold nucleus along a 

straight trajectory having an impact parameter of 10 fermis. If the angular 
momentum of the ion with respect to the nucleus is lh , then the approximate value 
of l will be 

 A) 1   B) 100  C) 10   D) 60 
 
13. What is the spring constant of a spring that stretches by 2 cm when a body of mass 

0.6 kg is suspended from it? 
A) 0.03 N/m B) 2.94 N/m C) 29.4 N/m D) 294 N/m 

 
14. A point mass is subjected to two simultaneous sinusoidal displacements in x-

direction, x1(t) = A sin (t) and x2(t) = A sin(t + 2π/3). Adding a third sinusoidal 
displacement x3(t) = B sin(t + φ) brings the mass to a complete rest. The value of B 
and φ are 
A) √2 A, 3π/4   B) A, 4π/3   
C) √3 A, 5π/6   D) A, π/3 

 
15. Two balls, one more massive than the other, are released from rest at the top of an 

inclined plane. At the instant of release, the more massive ball will have a greater 
A) Kinetic energy   B) Potential energy  
C) Speed    D) Momentum 

 
16. A huge rotating cloud of particles and dust in interstellar space gravitate together to 

form an increasingly denser object. As it shrinks in size the cloud 
A) Rotates faster   B) Rotates slower  
C) Rotates at same speed  D) Ceases to rotate 

 
 
 

9. The population of a city increases at a rate proportional to the population at a given 

POLYTECHNIC
 T

RB - 
PHYSIC

S

RASIP
URAM

 - 
88

07
43

24
25

www.kalvikural.comwww.kalvikural.com

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight



moon each day 
A) Is greatest when the moon is nearest to the planet 
B) Is greatest when the moon is farthest to the planet 
C) Remains the same irrespective of its distance from the planet 
D) Remains the same irrespective of its distance from the sun 

 
18. A transformation is effected from (q,p) to (Q,P) so that Q = aq + bp and P = cq + 

dp, where a,b,c and d are constants. This transformation will be canonical if 
A) ad - bc = 0 B) ad – bc = 1 C) ad + bc = 0 D)      ad +bc = 1 

 
19.  Two electrons, each with a velocity of 0.8c to an observer, are moving towards 

each other. The relative velocity of one with respect to the other is : 
A) 1.6 c  B) 1.2 c  C) 0.976 c D) 0 

 
20.  A particle in a potential has its Lagrangian given by L = ½m(dr/dt)2 – k (x2+y2)1/2. 

Identify the constant of the motion.  
A) Z component of the velocity 
B) Z component of the linear momentum  
C) Z component of the anngular momentum  
D) Potential energy 

 
21. A particle has a kinetic energy equal to its rest mass energy. Its velocity will be 

A)  0.5c  B) 0.866c  C)  0.75c  D) √2c 
 
22. In one cycle of the radio frequency field a proton in a cyclotron is forced to follow 

a circular trajectory of radius 1 m by the application of a force of 10 Newtons by 
applying a suitable magnetic field. The work done on the proton in one cycle is 

 A)  10 J  B)  62.8 J  C) Zero  D)  62.8 W 
 
23. The Poisson bracket for Lx, Ly is 
 A) iLz  B) Lz  C)  0  D) LxLy 
 
24.  A hypothetical tunnel with frictionless walls is built connecting two spots on the 

Earth that follows a straight trajectory through the interior, but does not intersect 
the center of the Earth. An object is dropped into the tunnel from one end. Assume 
that the Earth is a uniform spherical mass M with radius R, and that the medial 
point of the tunnel passes to within a distance d of the center (d << R). Then 
A) It will execute simple harmonic motion with a period equal to  

2  (√(R3/GM) 
B) It will execute simple harmonic motion with a period equal to  

2 ( √(d3/GM) 
C) It will execute simple harmonic motion with a period equal to 

2 (√(dR2/GM) 
D) It will stop at the centre of the tunnel 

 
 

17. A moon orbits a distant planet in an elliptical orbit. The distance covered by the 
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25.  As a coil is removed from a magnetic field, an emf is induced  in the coil which 
causes a current to flow in it. This current interacts with the magnetic field 
producing a force which 
A) Acts at right angles to the direction of motion 
B) Acts in the direction of the motion of the coil 
C) Acts in the direction opposite to the direction of motion of the coil 
D) Causes the coil to flip over 

 
26. A solid metal block is placed in an external electric field. Which statement is 

correct regarding the electric field inside the block? 
A) The interior field points at right angles to the direction of the external field 
B) The interior field points in the direction opposite to that of the external field 
C) The interior field points in a direction parallel to that of the external field 
D) There is no electric field inside the block 

 
27. Electric field lines 

A) Circulate clockwise around positive charges 
B) Radiate outward from positive charges 
C) Radiate outward from negative charges 
D) Circulate counter-clockwise around positive charges 

 
28. Magnetic permeability has units as 

A) Wb / m2             B) Wb / A.m 
C) A / m     D) Tesla / m 

 
29. Magnetic susceptibility of diamagnetic materials is of the order of (SI units) 

A) +10-5                B) -10-5 

C) +105       D) -10-4 to +10-2 

 
30. An electromagnetic wave has an electric field with peak value 250 N/C. What is 

the average intensity of the wave? 
 A) 0.66 W/m2   B) 0.89 W/m2 

 C) 83 W/m2   D) 120 W/m2 

 
31. Which one of the following statements concerning the wavelength of an 

electromagnetic wave is true? 
A) The wavelength is independent of the speed of the wave for a fixed 

frequency 
B) The wavelength is inversely proportional to the speed of the wave 
C) The wavelength is the same for all types electromagnetic waves 
D) The wavelength is inversely proportional to the frequency of the wave 

 
32. Maxwell's equation .B = 0 predicts that 

A) Magnetic monopoles do not exist 
B) Magnetic multipoles do not exist 
C) Magnetic flux lines are closed curves just like electric flux lines 
D) Magnetic flux lines are closed curves unlike electric flux lines 
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hollow wave guide? 
 A) TE waves   B) TM waves 

C) TEM waves   D) Both TE and TM waves  
 
34. At an interface between two media, which of the following components are 

continuous? 
 A) Normal component of B and tangential component of E 
 B) Normal component of D and tangential component of H 

C) Normal component of H and tangential component of D 
D) Normal component of E and tangential component of B 

 
35. Two thick wires and two thin wires, all of same material and same length, form a 

square in three different ways P, Q and R as shown in the figure:  

  
With correct connections shown, the magnetic field due to the current flow i, at the 
centre of the loop will be zero in the case of  

 A) Q and R only   B) P only 
 C) P and Q only   D) P and R only 
 
36. Energy is transported in an electromagnetic wave in a direction 
 A) Along that of the electric field 
 B) Along that of the magnetic field 
 C) In the plane of the electric and magnetic fileds 
 D) Along the perpendicular to both the fields 
 
37. A student obtains the following expressions for two flux lines in a given electric 

field in the XY plane : y = 2x2-3x+5 and y = 2x2-2x+3. Which of the following 
statements is true about his result? 
A) The result is correct since the flux lines can be represented by any two 

dimensional curves 
 B) The result is wrong since the flux lines are always parallel to one another 
 C) The result is wrong since the flux lines can never intersect at any point 
 D) The result is wrong since these flux lines  are not straight lines 
 
38. An isolated parallel plate capacitor C with air as the dielectric has a potential V 

across the plates. The space in between the plates is now filled with a dielectric 
with K = 5.  Which quantity will remain unchanged? 

 A) Potential on the plates  B) Capacitance 
 C) Charge on the plates  D) Energy stored in the capacitor 
 
 

33. Which of the following types of electromagnetic waves cannot propagate in a 
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39. An electromagnetic wave passing through a medium of refractive index n is 
represented by E = 20 sin [4 X 10-4(x – 2.25 X 109t)]. Here x is in Å and t is in 
nano seconds. What are the values of the wavelength and n? 
A) 5000 Å and 4/3  B) 0.2 X 10-3 Å and 1 

   C) 800 Å and 4/3   D) 5000 Å and 3/4 
 
40. The magnetization of a paramagnetic salt is 

A) Proportional to both the magnetic field and the temperature  
B) Proportional to the magnetic field and inversely proportional to the 

temperature 
C) Proportional to the temperature and inversely proportional to the magnetic 

field 
  D)  Does not depend on the temperature 

 
41. In a purely inductive circuit, the current 
 A) Lags behind the emf by 90o  
 B) Leads the emf by 90o  

C) Is in phase with the emf     
D) Sometimes lags behind and sometimes leads the emf 

 
42. The peak in the intensity distribution of a certain emitting surface occurs at = 

4000 Å at a temperature of 4000o C.  What is the corresponding wavelength at a 
temperature of 5000o C? 

 A) 5000 Å B) 3200 Å C) 3000 Å D) 6250 Å  
 
43. Sunlight falls on the surface of the earth at the rate of 1370 Watts m-2. Assuming 

the earth to be a perfect absorber of sun's radiations, what will be the pressure 
exerted by the radiations on the earth? 

 A) 4.63 Pa    
B) 4.63 N.m-2 

C) 4.63 x 10-6 N.m-2   
D) Not possible to calculate unless area is specified 

  
44. A statistical energy distribution N(E)dE gives the number of gas molecules having 

energies lying in the range from E to E + dE.  Then the expression for the average 
kinetic energy over a collection of N molecules will be 

 A) (1/N)o∫∞N(E)dE  B) (1/N) o∫
∞EN(E)dE 

 C) (1/N) -∞∫∞EN(E)dE       D) (1/N) -∞∫∞EdE 
 
45. Two samples of gas initially at the same temperature and pressure are compressed 

to half their original volumes, one adiabatically and the other isothermally. The 
final pressure is 

 A) Greater for adiabatic compression 
B) Greater for isothermal compression 

 C) Same for both 
D) Half the original pressure for isothermal compression and same as original 

pressure for the adiabatic compression.   
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46. Which of the following Maxwell's relations is (are) not true?  
1. (∂S/∂V)T = (∂P/∂S)V  2. (∂S/∂P)T = -(∂V/∂T)P 

 3. (∂T/∂V)S = -(∂P/∂S)V  4. (∂T/∂P)S = (∂V/∂S)P 
 
  Choose the correct answer : 
 
 A) 1 only  B) 2 only  C) 1 and 2 D) 3 and 4 
 
47. A famous problem that helped lead to the development of quantum mechanics was 

the so- called “ultraviolet catastrophe.” The “catastrophe” refers to the failure of 
classical physics to explain what phenomenon? 

 A) The photoelectric effect. 
B) Electron diffraction. 
C) Young's double-slit experiment. 
D) The spectrum of hot, glowing objects. 

 
48. An operator U is related to the Hamiltonian operator H through the relation U = 

exp(iaH) where H is Hermitian and a is  real . Then U will be 
 A) Real    B) Unitary 
            C) Diagonal   D) Hermitian 
 
49. A and B are two non-commuting operators with [A,B] = iC, then C will be 
           A) Real    B) Unitary 
           C) Diagonal   D) Hermitian 
 
50. An excited state of the hydrogen atom is specified by the wave function     

A(x+iy)2e-ar. This will be an eigen state of Lz having an eigen value of  
 A) ħ  B) -ħ   C) 2ħ  D) -2ħ 
 
51. A particle in an infinite square well is subjected to an additional constant potential 

Vo.  What will be the first order shift in the energy levels? 
 A) Vo  B) - Vo  C) ½  Vo  D) 0 
 
52. The probability density  and probability current density J are related via one of 

the following relations. Which one is the correct one? 
 A) J = -   B) . J + ∂ /∂t = 0 

C) J = -D   D)  + ∂J/∂t = 0 
 
53. An electron has the same De Broglie wave length  as a proton. Then 

A) Both have the same linear momentum and have energies in inverse ratio to 
their masses 

B) Both have the same linear momentum, but their energies are in the same 
ratio as their masses 

C) Both have the same energies, but their linear momenta are in the same ratio 
as their masses 

D) Both have the same energies, but their linear momenta are in inverse ratio 
to their masses 
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54. The magnetic quantum number of an orbital defines 
 A) The shape of the orbital 

B) The energy level of the orbital  
C) The spatial orientation of the orbital 
D) The spin of the electrons in the orbital 

 
55. In the infinite square well problem, the wave function and its first spatial derivative 

are: 
A) Both continuous at the boundaries. 
B) Continuous and discontinuous at the boundaries, respectively. 
C) Both discontinuous at the boundaries. 
D)  Discontinuous and continuous at the boundaries, respectively 

 
56. Treating the gravitational interaction between the proton and the electron in a 

hydrogen atom as a perturbation, the first order correction to the ground state 
energy of the atom will be 
A) Of the same order as the energy of the ground state itself. 
B) Less than the energy of the ground state by a factor equal to the fine 

structure constant 
C) Proportional to <1/r> 
D) Proportional to <1/r2> 

 
57. A hydrogen atom is subjected to an electric field of 10 kV/m. The second order 

Stark shift in the  ground state energy of the atom is observed to 0.001 eV. When 
the electric field is doubled, the shift will change to 
A) 0.002 eV   B) 0.004 eV 
C) Remains the same  D) 0.0005 eV 

 
58. The De Broglie wavelength of the electrons in the first Bohr orbit in a hydrogen 

atom is 
A) 3.14 Å 
B) 1.0 Å 
C) Same as the first Bohr radius ao    
D) Equal to the size of the atom 

 
59. In the early days a model for beta decay envisaged the existence of the electron 

inside the nucleus prior to its emission from the nucleus. Assuming the electron to 
be confined to within typical nuclear dimensions of 10 fermis and invoking the 
uncertainty principle, the energy of the emitted beta particle can be estimated to be  
A) Of the order of 100 MeV B) Around 1 MeV 

 C) Less than 1 MeV  D) About 1 keV 
 
60. An electron is confined to a thin layer of thickness 1 nm on the surface of a metal 

by an infinite potential well. It absorbs incident radiation of wavelength 662 nm 
and jumps from state n to n+1. Identify the value of n  
A) 1  B) 2  C) 3  D) 4 
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61. The energy corresponding to the first excited state of a quantum harmonic 
oscillator is 
A) 1/2 ħ  B) 5/2 ħ  C)  ħ  D) 3/2 ħ 

 
62. Which one of the following statements is FALSE ? 

A) The resistance of intrinsic semiconductor decreases with increase of 
temperature 

B) Pure Si doped with trivalent impurities gives a p-type semiconductor 
C) Majority carriers in a n-type semiconductor are holes 
D) Minority carries in a p-type semiconductor are electrons 

 
63. To get an output Y = 1 from the circuit shown below, the input must be one of the 

following. Which one is it? 

 
 A) 1 0 0  B) 0 1 0  C) 0 0 1  D) 1 0 1 

 
64. When a diode is forward biased, the voltage across it 

A) Is directly proportional to the current 
B)  Is inversely proportional to the current 
C) Is directly proportional to the source voltage 
D) Remains approximately the same 

 
65. The center frequency of a band-pass filter is always equal to the 

A) Bandwidth    
B)  –3 dB frequency 
C) Bandwidth divided by Q 
D) Geometric average of the critical frequencies 

 
66. In a transistor the width of the base region is smaller than those of the emitter and 

collector regions. This is provided 
A) To ensure that the width of the base region is smaller than the diffusion 

length of minority carriers in that region 
B) To minimize the overall dimensions 
C) So that the emitter and collector are effectively at the same potential 
D) So that the carriers can tunnel through the base region 

 
67. A bipolar junction transistor is used as a switch. This means that in its operation it 

switches between 
A) Cut-off and active region 
B) Cut-off and saturation region 
C) Active and saturation region  
D) Two well separated points in the active region 
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68. The two's complement of the binary number 10010100 is 
A) 01101011   B) 01101100 
C) 11101100   D) 10001011 

 
69. Which choice below best defines the purpose of a unity gain buffer circuit 

constructed with an op-amp?  
 A) To invert the input signal  

 B) To amplify the input signal 
 C) To invert and amplify the input signal  
 D) To isolate the input signal from the rest of the circuit  

 
70. Full adder for two inputs can be developed with the help of 
 A) Two half adder on OR gate 
 B) One half adder and two OR gate 
 C) An EXOR gate and AND gate 
 D) Two AND gates and an OR gate 
 
71. Which one of the following Boolean identities is correct? (Prime denotes 

complement). 

  
 
72. In a logic gate both positive and negative logic can be used as per convenience.  

Suppose in a given logic circuit, the logic of the levels is changed from positive to 
negative. Then an AND gate will change to 

 A) OR gate B) NAND gate C) NOR gate D)       NOT gate 
 
73. A third order Butterworth low pass filter has upper cut off frequency of 1KHz. If 

frequency is increased to 2KHz the gain of the filter will drop by  
 A) 6 db  B) 18 db  C) 20 db  D) 60 db 
 
74. In a 4 bit weighted-resistor D/A converter, the resistor value corresponding to the 

MSB is 2 k. The resistor value corresponding to the LSB 
 A) 1 k B) 2 k C) 4 k D) 16 k
 
75. A square wave with a period of 10 micro sec drives a flip flop. The period of the 

output will be 
 A) 10 micro sec   B) 5 micro sec 
 C) 20 micro sec   D) 100 micro sec 
 
76. A basic differentiator circuit fails to work at 
 A) Low frequencies  B) High frequencies 
 C) Middle frequencies  D) At selected discrete frequencies 
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77. The mid frequency gain of an op-amp amplifier without feedback is 100 and the    

3 dB frequencies are 200 Hz and 375 kHz. Negative feedback is introduced with a 
 of 0.1. The new mid frequency gain and bandwidth are respectively 

 A) 1100 and 34.1 kHz  B) 9.1 and 4.12 MHz 
 C) 1100 and 4.12 MHz  D) 9.1 and 34.1 kHz 
 
78. An operational amplifier with a CMRR of 200 gives an output of 5 Volts when the 

inputs are 99 mV and 101 mV.  What will be the output when the inputs are 
increased to 100 mV and 102 mV respectively? 

 A) Same as 5.0 V since the difference signal is the same.   
 B) 15 V 
 C) 5.01 V 
 D) Cannot calculate unless the difference gain also is given 
 
79. The muon is an elementary particle with the same charge as the electron, but its 

mass is 206 times larger. Suppose that a muon and a proton come together to form 
a “muonic hydrogen atom”.  What will be the ionization energy of muonic 
hydrogen? 

 A) 2801 eV   B) 0.95 eV C) 0.066 eV D) 13.6 eV 
 
80. Given the following term symbols for atoms: 

1.   4S1        2.   3P0  3.   2P3/2 4.    2D5/2 
Which ones are correct? 
A) 1 and 2 only B) 1 and 4 only C) 2, 3 and 4 D) All 

 
81. An ESR spectrometer operates at 20 GHz frequency.  What magnetic field should 

be used for its correct operation? 
 A) 0.713 T B)  7.13 T  C) 0.0713 T D) 713 G 
 
82. Homonuclear diatomic molecules give rise to  

A) No microwave or IR spectra, but only Raman spectra  
B) No Raman spectra but microwave or IR spectra 
C) Both Raman spectra and microwave or IR spectra 
D) Neither Raman spectra nor microwave or IR spectra 

 
83. In the anomalous Zeeman effect in sodium atom, 
 A) D1 line and D2 line split into four lines each 

B) D1 line splits into six lines and D2 line splits into four lines 
C) D1 line splits into four lines and D2 line splits into six lines 
D) D1 line splits into four lines and D2 line remains unaltered 

 
84.  In the Raman effect of a given sample, the exciting line has a wavelength of 453.8 

nm and a Stokes line is observed at 445.8 nm. At what wavelength does one expect 
to see the corresponding Anti Stokes line? 

 A) 461.8 nm B) 462.1 nm C) 437.8 nm D) 8 nm 
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85. The ratio of the frequencies of the light emitted during the n = 3 to n = 1 transitions 
in a Be3+ ion and a hydrogen atom is : 

  A)  3 : 1  B) 4 : 1  C) 16 : 1  D) 9 : 1 
 
86. In a gas 10% of the atoms are in the first excited state at a given temperature. 

Raman scattering is observed from the gas. What will be the ratio of the intensities 
of the Stokes and Anti Stokes lines? 

 A)  1 : 1  B) 1 : 9  C) 3 : 1            D) 9 : 1 
 
87. 26Fe57 has an excited level at 14.4 keV. In a given  environment inside a lattice, this 

level is shifted by 10-7 eV. What is the velocity of the Mossbauer drive required to 
bring this into resonance? 
A) 2.08 mm/s B) 2.08 cm /s C) 4.8 m/s D) 4.8 mm/s 

 
88. If a hydrogen atom undergoes a transition from the n=4 to  the n=3 state, it will: 
 A) Emit a 0.85 eV photon B) Emit a 0.66 eV photon 

C) Absorb 0.66 eV of energy D) Emit a 13.6 eV photon 
 
89.. An excited state having a half life of 1 ns decays to the ground state emitting a 

photon of wavelength 6000 Å in the process. The width of the spectral line will be 
 A) 0.012  Å   B) 0.361 Å 
 C) 0.00361 Å   D) 3.61 Å  

 
90. The K X ray line from an unknown atom is seen to have the same wavelength as 

the shortest wavelength component of the bremsstrahlung emitted when  57.523 
keV electrons bombard a metallic target. Which element is it? 

 A) Helium (Z = 2)  B) Lithium (Z = 3)    
C) Titanium (Z = 22)  D) Tantalum (Z = 73) 

  
91. The free electrons of a metal  
 A) Do not collide with each other 

B) Are free to escape through the surface 
C) Are free to fall into the nuclei 
D)  Are free to move anywhere inside  the metal 

 
92. Debye temperature is 

A) The temperature at which the highest frequency modes (and hence all modes) are excited 
in a solid. 

B)  A cut off temperature for the vibrations in the solid 
C) The same as Einstein temperature 
D) A  threshold temperature above which only vibrations can exist inside a solid 

 
93. The energy of the photo electron depends upon the following factor 
 A) Intensity of incident radiation 
 B) Quality of the photocathode 
 C) Frequency of incident radiation 
 D) Type of the incident light source 
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94. A metal crystallizes in 2 cubic phases : fcc and bcc whose unit cell lengths are    
3.5 Ao and 3.0 Ao respectively. The ratio of their densities is : 
A) 3.12    B) 2.04  
C) 1.26    D) 0.72 

 
95. In a given cubic crystal the lattice parameter is 318 pm. The d spacing for the (110) 

plane is  
A) 225 pm   B) 284 pm 
C) 318 pm   D) 390 pm 

 
96. In the X-ray diffraction of a set of planes in a crystal with a d spacing of  0.18 nm 

first order reflection is observed at 22o. What is the energy of the radiations? 
A) 92.1 eV   B) 9.21 eV  
C) 92.1 keV   D) 9.21 keV 

 
97. In the Meissner effect in a type I superconductor 

A) The material changes into normal state suddenly at the critical field 
B) The material changes into normal state gradually beyond the critical field 
C) The induced field is in the direction of the external field 
D) The induced field is always the same as the applied field 

 
98. An experimental measurement of the Hall effect gives information on 

A) The type of majority carriers and their concentration 
B) The type of majority carriers only 
C) The concentration of the majority carriers 
D) The mobility of the majority carriers 

 
99. In Curie's law pertaining to  paramagnetism, the constant of proportionality 

depends 
A) Only on the magnetic moment of the ions 
B) Only on the temperature 
C) Both on the magnetic moment of the ions and their concentration 
D) Both on the magnetic moment of the ions and the temperature 

 
100. The effective mass of the electron in a semiconductor is 
 A) Always the same as its actual mass 
 B) Always less than its actual mass 

C) Depends on the curvature of the energy as a function of the wave vector 
   D) Always larger than its actual mass 
 
101. The volume of a unit cell in the reciprocal lattice is  
 A) Inverse of the lattice unit cell volume   

B) Equal to the lattice unit cell volume 
 C) Not related to the lattice unit cell volume    

 D) Always smaller than the lattice unit cell volume 
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A) Belonging to the Triclinic system referred to three unequal axes and has a 
1-fold symmetry axis 

B) Belonging to the Triclinic system referred to three mutually perpendicular 
axes and has a 2-fold symmetry axis 

C) Belonging to the Monoclinic system referred to three mutually 
perpendicular axes and has a 2-fold symmetry axis 

D) Belonging to the Monoclinic system referred to three unequal axes and has 
a 1-fold symmetry axis 

 
103. Bloch's theorem asserts that the wave function of electrons in periodic potential  
 A) Is an exponentially falling  function 

B)  Is an exponentially increasing  function 
C) Is in the form of pure plane waves  
D) Has the form of a plane wave multiplied by a function with the periodicity of the potential 

 
104. GaAs has a band gap energy of 1.43 eV. This means that the maximum wavelength 

of the photons that can be absorbed by this semiconductor is 
A) 867 Å  B) 867 nm C) 1.43 nm D) 1430 nm 

 
105. Phonons in aluminium have an energy of 1 eV. The velocity of sound in aluminium 

is 6400 ms-1. What will be the momentum carried by these phonons ?  
A) 0.04678 eV /c and is smaller than the momentum carried by photons of 

same energy  

B) 0.04678 MeV / c and is much larger than the momentum of photons having 
same energy 

C) 2.5 x 10-4  eV /c  and is smaller than the momentum carried by photons of 
same energy 

D) 1 eV / c and is equal to the momentum carried by photons of same energy 
 
106. The spin and parity of the ground state of 3Li7 nucleus is 
 A) (3/2)-  B) (1/2)+  C) 0-  D) 1+ 

 
107. Which of the following elementary particles is responsible for carrying away the 

missing energy and angular momentum in a nuclear beta decay process? 
A) Electron   B) Electron like neutrino 
C) Muon like neutrino  D) Neutron 

 
108. One major difference between alpha decay and beta decay is that 

A) The alpha particles emitted in alpha decay have continuous energies while 
the electrons emitted in beta decay have discrete energies. 

B) The  electrons emitted in beta decay can have continuous or discrete 
energies while the alpha particles emitted in alpha decay always have 
discrete energies. 

C) The  electrons emitted in beta decay have continuous energies while the 
alpha particles emitted in alpha decay have discrete energies.  

D) The  electrons emitted in beta decay always have continuous  energies 
while the alpha particles emitted in alpha decay can have continuous or 
discrete energies. 
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109 The ground state of a nucleus has a spin parity of  (3/2)- and has an excited state 
with a spin-parity of (1/2)+. What are the possible types and multipolarities of the 
radiation emitted when the nucleus makes a transition from the excited level to the 
ground state (in the order of decreasing intensity)? 

 A) E2 and M1   B) M1 and E2 
C) M2 and E1   D) E1 and M2 

 
110. The saturation property of nuclear forces is corroborated by one of the following: 
 A) Nuclei have much smaller sizes as compared to atoms 

B) The average binding energy per nucleon is more or less a constant. 
C) The average binding energy per nucleon is a function of the atomic number 
D) The nuclei with magic number of neutrons or protons have especially high 

stability 
 
111. In a proton-proton scattering experiment, the scattered proton is detected in 

coincidence with the recoiling proton. If one detector is kept at 300 to the incident 
beam direction, at what angle should the second detector be placed so as to get 
genuine coincidence? 

 A) 1000    B) 1500   

C) 900    D) 1200 

 
112. Nuclei with odd number of protons and neutrons are found to be far less in 

abundance in nature as compared to those with either or both of the numbers even. 
This is due to 
A) The pairing energy  B) The surface energy 
C) Coulomb energy  D) Asymmetry energy 

 
113. If the aluminium nucleus 13Al27 has nuclear radius of about 3.6 fm, then the 

tellurium nucleus 52Te125 will have radius approximately equal to  
A) 3.6 fm     B) 14.4 fm  
C) 7.2 fm          D) 6.0 fm.  

 

114. The function of the moderator in a nuclear reactor is  
A) To absorb fast neutrons 
B) To adjust the power output to moderate levels 
C) To slow down fast neutrons 
D) To absorb slow neutrons 

 
115. Atoms which have isobaric nuclei have 

A) Same mass numbers and same chemical properties 
B) Different mass numbers and same chemical properties 
C) Same mass numbers and different chemical properties 
D) Different mass numbers and different chemical properties 
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116. In the compound nucleus theory of nuclear reactions, which of the following 
statements is not true? 
A) The life time of the compound nucleus is smaller than the time it takes the 

projectile to pass through the nucleus. 
B) The compound nucleus can decay in various ways. 
C) The compound nucleus does not remember the way in which it was formed  
D) There is complete equilibration of energy among all nucleons. 

 
117. Within the nucleus, the charge distribution  

 A) Is constant, but falls to zero sharply at the nuclear radius 
B) Increases linearly from the centre , but falls off exponentially at the surface 
C) Increases linearly from the centre , but falls to zero sharply at the nuclear 

radius 
D) Is constant,  but falls off exponentially at the surface 

 
118. Given the following nuclear masses :  ; 1H1 : 938.783 MeV ; 2He4 : 3728.401 MeV; 

13Al27 : 25133.142 and 14Si30 : 27920.387 MeV. Consider the reaction  1H1 + 14Si30  
--> 2He4 +13Al27. What is the minimum lab energy of protons  that can cause the 

reaction to occur? 
A) 0 MeV    B) 2.373 MeV  
C) The Coulomb barrier energy D) 2.452 MeV 

 
119. An elementary particle whose energy is independent of its velocity is the 

 A) Electron   B) Proton  
C) Photon    D) Pion  

 
120. Thermonuclear reactions involve reactions between nuclei at energies       

 A) Much less than the Coulomb barrier  
B) In the relativistic range 
C) Near the threshold energies 
D) Close to thermal energies of atoms in solids 
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arbitrary closed surface will be  
A) Zero    B) Infinity 
C) Finite and positive  D) Finite and negative 

 
2. The value of the contour integral   

  
 

4. A and B are two arbitrary vectors. What is the nature of the quantity AiBj? 
A) A scalar   B) A vector 
C) A tensor of 3rd rank  D) A tensor of 2nd rank 
 

5. A periodic function is defined as 

 
The value of b2k, the coefficient of sin(2kx) in the Fourier expansion of the 
function is  
A) 0    B) 2A/(2k-1)   
C) A/2     D) A/k 

 
6. The equation of the curve passing through (2, 7/2) and having a slope equal to 

 1 – 1/x2 is 
A) y = x2 + x + 1   B) xy = x + 1 
C) xy = x2 + x + 1  D) xy = y + 1 
 

7. If A is any vector and  i , j and k are the unit vectors along the respective axes,  
then the expression |A   i|2 + |A   j|2  + |A   k|2  is equal to  

             A) A2                    B) 2A2   C) 3A2   D) Zero 
  
8. In a radioactivity measurement, the total counts for a time period t is Nt and the 

background counts for the same interval of time is Nb. What is the statistical error 
in the net counts (Nt - Nb)? 

            A) √(Nt – Nb) B) √(Nt + Nb) C) √Nt   D) √Nb 

 

           over the closed curve C  is 
A) - 2    B)      2    
C) 2i     D) e-  / 2

3. If A is a Hermitian matrix, then eiA will be 
A) A real matrix   B) Orthogonal to A 
C) Unitary   D) Skew-Hermitian 
 

 
V represents a solenoidal vector field. The value of the net flux crossing any 

POLYTECHNIC TRB - PHYSICS, RASIPURAM

 
1.  The value of the closed surface integral ∫r.dS where r is the radius vector and dS is 

POLYTECHNIC
 T

RB - 
PHYSIC

S

RASIP
URAM

 - 
88

07
43

24
25

www.kalvikural.comwww.kalvikural.com

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Typewritten text
MODEL QUESTION PAPER - 7



9. A is an n X n matrix. If |A| denotes its determinant, what is |-A| equal to? 
 A) -|A|    B) |A| 
 C) (-1)n|A|   D) Not defined 
  
10. Which of the following does the integral  

 
           correspond to? 
  A) [df(z)/dz]n      B) dnf(z)/dzn 

C) n!df(z)/dz   D) f( - z) 

   
11.  A generalized force F acts on a system of particles. Then 

A) F will always have the dimensions of a force. 
B) F can sometimes have the dimensions of a force. 
C) F will never have the dimensions of a force. 
D) ∫Fdq will sometimes have dimensions of energy, where q is the 

generalized co-ordinate. 
 
12. In the classical scattering of a particle in a central force field, 
 A) The angle of scattering increases when the impact parameter decreases. 
 B) The angle of scattering increases when the impact parameter increases. 

C) The angle of scattering first increases as the impact parameter increases, 
then remains constant. 

 D) The angle of scattering is independent of the impact parameter. 
  
13. The Lagrangian of a particle is given by L = ½ m(ẋ2+ẏ2+ż2) +kz with  

k = a constant. Then 
A) The x component of the momentum is a constant     
B) The y component of the momentum is a constant 
C) Both x and y components of the momentum are constants 

 D) The angular momentum is a constant. 
 
14. A particle of mass m moves under the influence of a force F(x,t) = -k x exp(-t/τ) 

where k and τ are positive constants. Identify the correct expressions for the 
Lagrangian L and the Hamiltonian H : 
A) L =  ½ m ẋ 2 +  ½ k x2exp(-t/τ) and H = ½ m ẋ 2 -  ½ k x2exp(-t/τ)  

 B) L =  ½ m ẋ 2 -  ½ k x2exp(-t/τ) and H = ½ m ẋ 2 -  k x2exp(-t/τ) 

C) L =  ½ m ẋ 2 -  ½ k x2exp(-t/τ) and H = ½ m ẋ 2 +  ½ k x2exp(-t/τ) 

D) L =  ½ m ẋ 2 -   k x2exp(-t/τ) and H = ½ m ẋ 2 +  ½ k x2exp(-t/τ) 
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15. A particle of reduced massµ moves with angular momentum L in an attractive 
central force field having inverse square dependence on r. This motion can be 
described by an effective potential (k being the constant of proportionality for the 
force) 
A) k/r2+ L2/2µ r2   B) - k/r + L2/2µ r2   
C) k/r+ 2µ r2 /L2   D) k/r+ 2µ L2 /r2 

  
16. A massless spring with a spring constant k is compressed by a distance s and the 

launches a ball of mass m. What should be s so that the ball reaches a velocity v 
ultimately? 
A) v√(k/m) B) v√(m/k) C) k/m  D) m/k 

  
17. A moon orbits a distant planet in an elliptical orbit. The distance covered by the 

moon each day 
A) Is greatest when the moon is nearest to the planet 
B) Is greatest when the moon is farthest to the planet 
C) Remains the same irrespective of its distance from the planet 
D) Remains the same irrespective of its distance from the sun 

  
18. Which of the following transformations is not canonical? 

 A) Q = aq + bp and P = cq + dp with ad-bc = 1  
 B) Q = q and P = p 
 C) Q = p and P = -q   
 D) Q = p and P = q 

  
19. A meter stick with a speed of 0.8c moves past an observer. In the observer’s 

reference frame, how long does it take the stick to pass the observer? 
A) 1.6 ns   B) 2.5 ns  C) 4.2 ns  D) 5.5 ns 

  
20. The Hamilton-Jacobi equation is expressed as H + ∂S/∂t = 0 where H is the 

Hamiltonian and S is the Hamilton's principal function. Then, if L is the 
Lagrangian,  S satisfies 
 A) S = ∫Ldt + constant  B) S = ∫Hdt  
 C) S = L + H     D) S + L = 0 

  
21. A simple pendulum of length l is suspended from the ceiling of an elevator that is 

accelerating upward with constant acceleration a . For small oscillations, the period, 
T, of the pendulum is 
A) 2 (l/g)   B) 2 [l/(g-a)] 
C) 2 [l/(g+a)]   D) 2 [la/g(g+a)] 

  
22. The total energy of a system of particles is a constant. This is a consequence of 

A)  Mass energy equivalence 
B) Symmetry under space translations 
C) Symmetry under time translations  
D) Symmetry under space inversion 
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23. A variable F is a constant of motion for a system. Then 

 A) The Poisson bracket with the Lagrangian {F, L} will be zero. 
 B) The Poisson bracket with the Hamiltonian {F, H} will be zero. 
 C) Both Poisson brackets will be zero. 
 D) Any one of the Poisson brackets can be zero. 

     
24. What will be the velocity of an alpha particle when its mass is 3 times its rest mass? 

A) 94% of the velocity of light  
B) 50% of the velocity of light 
C) 33% of the velocity of light  
D) 17.3% of the velocity of light 

 
25. Which statement is TRUE about the Lorentz force? 

A) Always acts at right angles to the direction of motion of a charged particle. 
B) Always acts in the direction of the motion of the charged particle 
C) Produces no acceleration of the charged particle. 
D) Acts only on all types of elementary particles. 
 

26. The dominant mode in a rectangular waveguide is the TE10 mode because            
A) This mode has the highest cutoff wavelength. 
B) This mode has the lowest cutoff wavelength. 
C) This mode only has no cut off. 
D) There is no attenuation for this mode. 

  
27. An electrostatic field E(r) and the corresponding scalar potential V(r) exists in a 

region of space containing a charge distribution ρ (r). One of the following 
quantities is linearly related to ρ (r). Which one is it? 
A)  2E  B) V  C)  .E  D) XE 

  
28. As a coil is removed from a magnetic field an emf is induced in the coil which 

causes a current to flow within the coil. The current interacts with the magnetic 
field and produces a force which 
A) Acts at right angles to the direction of motion of the coil. 
B) Acts along the direction of motion of the coil. 
C) Acts opposite to the direction of motion of the coil.      
D) Causes the coil to flip over. 

  
29. An infinitely long straight conductor carrying a current I is placed at the centre of 

a loop of wire carrying a current I' such that it is perpendicular to the plane of the 
loop. What will be the force acting on the wire? 
A) It will be directed outward along a radius of the loop 
 B) It will be directed inward along a radius of the loop 
C) It will be directed along the length of the wire 
 D) There will be no force on the wire 
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30. In the TM mode of propagation along the Z axis of electromagnetic waves through 
a rectangular waveguide kept with its axis along the z direction? 

 A) Only Hz is present. 
 B) Hz = 0 and Ez = 0. 
 C) Magnetic lines of force are perpendicular to the Z axis. 
 D) Magnetic lines of force are parallel to the Z axis. 
  
31. Pick the correct boundary conditions at the interface separating two media? 

A) The normal component of B is continuous whereas the tangential 
component of H is discontinuous by an amount equal to the surface current 
density. 

B) The tangential component of B is continuous whereas the normal 
component of H is discontinuous by an amount equal to the surface charge 
density. 

C) The normal component of D is continuous whereas the tangential 
component of E is discontinuous by an amount equal to the surface charge 
density. 

D) The tangential component of E is continuous whereas the normal 
component of D is discontinuous by an amount equal to the surface current 
density. 

  
32. An electron moves with constant velocity without deflection through electric and 

magnetic fields of strengths 3.8 x 106 N/C and 4.9 x 10-2 T respectively at right 
angles to each other and to the direction of motion of the electron. Now the 
electric field is removed. What will happen to the electron? 
A) Continues to move unaffected with a velocity 7.76 x 107 ms-1 

B) Continues to move in the same direction with increased velocity 
C) Performs circular motion of radius 9.02 x 10-3 m at a speed of                 

7.76 x 107 ms-1 

D) Performs circular motion with increased velocity 
  
33. The skin depth in a copper conductor at 10 GHz is 0.654 µ m. Its value at 1 MHz 

will be  
 A) 654 µ m   B) 0.654 cm 

C) 0.00654 cm   D) 6.54 µ m 
 
34. The electric field close to the surface of a charged conductor (surface charge 

densityσ ): 
 A) Parallel to the surface and of magnitude 0σ/



 B) Normal to the surface and of magnitude 0σ/


C) Normal to the surface and of magnitude σ /2 0 

D) Parallel to the surface and of magnitude σ /2 0 

 
35. The total electric charge of either sign in a 1 cm3 cube of copper is  
 A) 1 C    B) 1 µ C 
 C) Less than 100 µ C  D) Greater than 1000 C 
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36. A beam of light is incident on the surface of an optical medium in air at an angle 
of incidence of 60o. The refracted beam makes an angle of 15o with the incident 
beam. What is the velocity of light in the medium? 

 A) 3 x 108 ms-1   B) 2 x 108 ms-1  

 C) 3.67 x 108 ms-1  D) 2.45 x 108 ms-1 

  
37. A line of force in an electric field is a curve that gives the trajectory of the particle 

so that 
A) The electric force at any point is along the tangent to the curve at that 

point. 
 B) The electric force at any point is along the normal to the curve at that point. 
 C) The electic potential will be a constant along the curve 

D) The electic potential increases along the curve in the direction of the line of 
force 

 
38. Magnetic vector potential of a volume current distribution can be expressed as 
 

 
 
39. A coil of wire having an inductance L has a current I passing through it.  Now the 

current is reduced to 0.3I. How much magnetic energy has the coil lost in the 
process? 

 A) 30%  B) 9%  C) 70%  D) 91% 
 
 
40. The magnetic vector of a plane electromagnetic wave is given by the expression 

B(y) = j Bo cos (10y + 3 x109 t) 
Where the vector j is a unit vector in the Y direction, y is in meters and t is in 
seconds. What are the values of the wavelength and period of the wave? 

 A) π /10 m and π /3 ns  B) π /5 m and 2 π /3 ns 
   C) 0.1 m and 0.3 ns  D) π /5 nm and 2 π /3 ns   

  
41. An air filled rectangular waveguide has internal dimensions of a cm x b cm. Given 

that a = 2b and the cut off frequency of TE02 mode is 6 GHz, what will be the cut 
off frequency of the dominant mode? 
 A) 6 GHz    B) 4 GHz 
C) 3 GHz              D) 1.5 GHz 

  
 
42. The experimental spectrum of a fireball closely resembles that of a black body 
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whose peak emission occurs at 29 Å. What will be its approximate temperature? 

           A) 1000 K B) 10000 K C) 100000 Å D)    1 millionK 
 
43. The average kinetic energy of a CO2 molecule at room temperature will be 

approximately: 
          A) 1 eV  B) 0.1 eV  C) 0.37 eV D)    0.037 eV 
  
44. Let H(S,P) represent the enthalpy of a system expressed as a function of entropy 

and pressure. Which pair of equations are true for its partial derivatives? 
          A) (∂H/∂S)P = T and (∂H/∂P)S = V   

 B) (∂H/∂S)P = P and (∂H/∂P)S = S 

          C) (∂H/∂S)P = V and (∂H/∂P)S = T   

 D) (∂H/∂S)P = S and (∂H/∂P)S = P 
 
45. A gas with γ = 1.5 is adiabatically compressed to 1/9th of its volume. What will be 

the ratio of the initial and final temperatures? 
          A) 1:1  B) 1:3  C)  3:1  D)    1:9 
 
46. The thermodynamical relation (∂T/∂P)H = (1/Cp)[T(∂V/∂T)p -V] refers to one of 

the following effects. Which one is it?  
          A) Joule heating   B) Joule-Thomson effect 

   C) Peltier effect   D) Seebeck effect 
 

47. In the demonstration of uncertainty principle using gamma-ray microscope thought 
experiment, if X-rays are used instead of gamma rays, the uncertainty in the 
measurement of position of the electron 

         A) Increases  
         B) Decreases 
         C) Independent of the wavelength of the radiation  
         D) May increase or decrease 
 
48. Which special functions are part of the radial component of the hydrogenic wave 

function? 
           A) Associated Legendre functions  
 B) Associated Laguerre functions 
          C) Hermite polynomials   
 D) Spherical Bessel functions 
 
49. A particle of mass m moving in a cubical box of side a has energy equal to 

14h2/8ma2. What is the degeneracy of this energy level (h = Planck's constant)? 
A) 1  B) 2  C) 3  D)     4 
 

50. An electron is in an infinite square well of width a.  What will be the expectation 
value of the dipole moment of the electron? 
A) 0  B) ea  C) 2ea  D)    ea/2 

51. The normalized ground state wave function of the hydrogen atom is given by ψ (r) 
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)( or/aAe  where ao is the Bohr radius. The electron will be spending major part of 
the time at which distance from the nucleus? 
A) 0   B) ao/2  C) ao/√2  D) ao 

 
52. Which of the following quantities is proportional to the electron density at a point? 

 A) The wave function 
 B) The absolute square of the wave function 
 C) The de Broglie wavelength 
 D) The reciprocal of the de Broglie wavelength 
 

53. A quantum state is specified by its wave function sin x i
1 e  x   cos x x2. Here x1 and 

x2 are the spin wave functions for spin up and down cases respectively. Which of 
the following states will be orthogonal to this state? 
A) sin x 

i-
1 e  x  cos x x2  B) cos x 

i-
1 e  x  sin x x2 

C) sin x 
i-

1 e  x  cos x x2  D) cos x 
i-

1 e  x  sin x x2 

  
54. A muon can be considered to be a heavy electron with a mass mµ = 207me. Imagine 

replacing the electron in a hydrogen atom with a muon. What are the energy levels 
En for this new form of hydrogen in terms of the binding energy of ordinary 
hydrogen E0, the mass of the proton mp, and the principal quantum number n? 
A) En = -(E0/n2) (me/mµ ) 
B) En = -(E0/n2) (mµ /me) 
C) En = -(E0/n2) [(mµ /me)(mp+me)/(mp+mµ )] 
D) En = -(E0/n2) [(mp+me)/(mp+mµ )] 

 
55. In the simple variational method one takes a parametrized trial wave function and 

finds the parameters that make the expectation value of the Hamiltonian 
A) Maximum B) Minimum C) Positive D) Negative 

 
56. Which one of the following has the longest wavelength? 

A) A 1 MeV gamma ray  B) A red light photon 
C) A 1 eV electron  D) A cricket ball moving at 100 m/s 

 
57. The uncertainty relation is not applicable to one of the following pairs of 

variables. Which one is it? 
A) Energy and time   

 B) Position and corresponding momentum 
C) Energy and position   

 D) Angular position and angular momentum 
 
58. Which relation is satisfied by the angular momentum operators? 

A) L   L =0   B) L   L = ihL 
C) L.L = ihLz   D) [L2, Lz] =  ihLz 
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59. Consider a single electron atom with orbital angular momentum L = √2h. Which 
of the following gives the possible values of a measurement of Lz, the z-
component of L? 
A) 0  B) 0, h    C) 0, h,2h  D)       - h, 0, +h 

 
60. Considering the Pauli spin matrices  x,  y,  z and the identity matrix I, which 

of the following is the value of the commutator [ x,  y]? 
A) I  B) 2i  x  C) 2i  y  D) 2i  z 

   
61. The decay constant for an atom making a transition from the first excited state to 

the ground state is 10-10 s-1. If the matrix element connecting the two states is 
increased by a factor of two, what will be the new decay constant? 

            A) 4 x 10-10 s-1   B) 1.414 x 10-10 s-1   
 C) 2 x 10-10 s-1    D) 0.5 x 10-10 s-1     
 
62. Which of the following best describes a n-type semiconductor? 

A) A material with electrons in donor levels which may be thermally 
promoted to the conduction band. 

B) A material with no band gap which conducts with little resistance. 
C) A material with a sizeable band gap. 
D) A material with empty acceptor levels to which electrons from the valence 

band may be thermally promoted. 
 

63. The following diagram represents a gate formed by a suitable combination of two 
other gates. What are the names of the individual gates 1 and 2 and the 
combination gate? 

 
 
 A) NOR, NAND, OR  B) NAND, NOR, OR 
 C) NOR, NAND, AND  D) NOR, NAND, XOR 

 
64. The resistivity of pure silicon is 2300 m-1. The mobilities of electrons and holes 

in it are 0.135 and 0.048 m2V-1s-1 respectively for electrons and holes. The 
electron and hole concentrations are respectively 
A) 2.01 x 10-16 m-3 and 5.66 x 10-16 m-3 

B) 1.49 x 10-16 m-3 and 1.49 x 10-16 m-3 

C) 1.49x 10-16 m-3 and zero 
D) Zero and 1.49x 10-16 m-3 
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65. The mid frequency gain of amplifier is 200 without feedback and the band width 
is 50 kHz. On applying feedback the gain is reduced to 150. Choose from the 
following the correct combination of the type of feedback, the feedback factor and 
the new band width : 
A) Positive, 1/200, 37.5 kHz B) Positive, 1/600, 66.7 kHz 
C) Negative, 1/600, 66.7 kHz D) Negative, 1/200, 37.5 kHz 

 
66. A silicon pn junction diode has a built-in potential barrier of 0.65 Volts. If the 

acceptor impurity concentration is doubled, the new barrier potential will be (Take 
kT/e = 0.025 eV) 
A) Remains the same 0.65 V B) Reduced to about 0.63 V 
C) Increased to about 0.67 V D) Increases by a factor of 2. 

 
67. In the experimental determination of the ratio e/k (e being the electronic charge 

and k the Boltzmann constant) using a transistor, the current I is measured as a 
function of temperature. Then 
A) A plot of log I vs T is made to get a straight line, the slope of which gives 

the required ratio 
B) A plot of log I vs 1/T is made to get a straight line, the slope of which gives 

the required ratio 
C) A plot of log I vs 1/T is made to get a straight line, the y intercept of which 

gives the required ratio 
D) A plot of log I vs T is made to get a straight line, the y intercept of which 

gives the required ratio 
 
68. A mod 10 counter requires a minimum of how many flip-flops? 

A) 10  B) 5  C)  4  D) 2 
  
69. A source follower is  
 A) A common source amplifier with very high gain  
 B) A common source amplifier with very low input impedance  
 C) A common drain amplifier with unity gain  
 D) A common source amplifier with unity gain 
  
70. Determine the output frequency for a frequency division circuit that contains 12 

flip-flops with an input clock frequency of 20.48 MHz. 
 A) 20 kHz  B) 10 kHz  C) 1.706 MHz D) 5 kHz 

 
71. A 12 bit ADC is used to digitize analog signals of amplitudes lying in the range 

from 0 V to +10 V. What digital output will an analog input of 3.004 V correspond 
to?  
 A) 100011001111   B) 010011001111 
 C) 010011001110   D) 010111001110 

 
 72. A Zener diode is usually used 
 A) To obtain a stable reference voltage  
 B) As a variable voltage source 
 C) In an oscillator circuit    
 D) To reduce the ripple in a voltage regulator 
73. One of the following types of filters has a bandwidth equal to its cut off frequency. 

POLYTECHNIC
 T

RB - 
PHYSIC

S

RASIP
URAM

 - 
88

07
43

24
25

www.kalvikural.comwww.kalvikural.com

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight



Which one is it?  
 A) Low pass   B) High pass 
 C) Band reject   D) Band pass 
 
74. If the value of resistor Rf in an averaging amplifier circuit is equal to the value of 

one input resistor divided by the number of inputs, the output will be equal to 

 A) Sum of the inputs  B) Average of the inputs 
 C) Inverted sum of the inputs D) Inverted average of the inputs 
 
75. An amplitude modulated waveform has at its maximum 100 V p-p and at the 

minimum 40 V p-p. What is the modulation percentage? 
 A) 250%   B) 43%  C) 25%  D) 37.5% 
 
76. Which one of the following optoelectronic devices works under reverse bias 

conditions? 
 A) LED    B) Photo diode 
 C) Solar cell   D) Diode laser 
 
77. Which of the following statements is NOT TRUE of an OPAMP integrator? 
 A) Its gain increases with increasing frequency of the input 
 B) It uses capacitive feedback 
 C) Usually the circuit works well at high frequencies 
 D) It converts a dc input into a ramp voltage 
 
78. Which one of the following devices has the highest input impedance? 
 A) BJT  B) FET  C) MOSFET D) Diode 
 
79. When a positron comes close enough to an electron, a bound system called 

positronium can be formed. Given that the K-shell energy in hydrogen atom is 13.6 
eV, what will be the corresponding energy in a positronium atom? 
A) 6.8 eV        B) 3.4 eV  C) 1.36 eV D) 13.6 eV 
 

80. Which one of the following sets of quantum numbers (n, l, ml, ms) is valid for an 
electron in an atom? 
A) 2  3  -3  +1/2    B) 4  3  4  -1/2 
C) 3  1  0  +1/2   D) 1  -1  1  +1/2 

 
81. You are supplied with a klystron, a microwave cavity, a suitable magnetic field, a 

paramagnetic specimen and a microwave detector and associated electronics. What 
can this equipment be used for? 
A) Determination of electric quadrupole moment of the electron 
B) Determination of electric dipole moment of the electron 
C) Determination of electric dipole moment of the proton 
D) Determination of the Lande g factor 
 
 
 
 

 
82. Raman activity of a molecule is due to  

POLYTECHNIC
 T

RB - 
PHYSIC

S

RASIP
URAM

 - 
88

07
43

24
25

www.kalvikural.comwww.kalvikural.com

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight

Nano Power Systems
Highlight



  A) Change in the electric dipole moment of the molecule  
  B) Change in the electric quadrupole moment of the molecule 
 C) Change in the electric polarizability of the molecule  

D) Change in the magnetic polarizability of the molecule 
  
83. A hydrogen atom is subjected to an electric field of strength 1 kV/cm.  The 

observed second order Stark splitting for a given transition is 0.001 eV. If the field 
strength is increased to 2 kV/cm, what will be the new splitting? 

  A) 0.001 eV B) 0.002 eV C) 0.004 eV D)      0.006 eV 
  
84. Which of the following statements is TRUE regarding the Larmor frequencies of 

the electron and the proton? 
  A) Both are the same and lie in the microwave region. 

B) The Larmor frequency of the electron lies in the microwave region 
whereas that of the proton lies in the rf range. 

C) The Larmor frequency of the electron lies in the microwave region 
whereas that of the proton lies in the near infra red  range.    

D) The Larmor frequency of the electron lies in the rf region whereas that of 
the proton lies in the near microwave range. 

  
85. The fundamental and first overtone lines of the HCl molecule (reduced mass = 

0.9796 amu) occur at 2886 cm-1 and 5668 cm-1 respectively. What will be the 
force constant of the molecule? 

    A) 516 Nm-1 B) 498 Nm-1 C) 978 Nm-1 D)      480 Nm-1 

 
86. A gas having an excited state at 1 eV is in thermal equilibrium at 4000 K. What 

will be the ratio of the probabilities for spontaneous to stimulated emissions, 
assuming conditions of black body radiation? 

   A) 1 : 1  B) 1 : 17.1 C) 0.41 : 1 D)      57 : 3.33 
 
87. A 55Cs137 decays to an excited level of the daughter nucleus 56Ba137 at 662 keV. 

What should be the energy of a gamma ray in order that it can excite a 56Ba137 
nucleus in its ground state to the excited level at 662 keV? 
A) Same as 662 keV   
B) Less than 662 keV by 1.718 eV    
C) Greater than 662 keV by 3.436 eV  
D) Greater than 662 keV by 1.718 eV 

 
88. The Morse curve represents 

A) The variation of the electronic potential energy of a molecule as a function 
of internuclear distance. 

B) The variation of the vibrational energy of a molecule as a function of 
internuclear distance 

C) The variation of the rotational energy of a molecule as a function of 
internuclear distance. 

D) The variation of kinetic energy of a molecule as a function of internuclear 
distance. 

 
 
89. Molecules can absorb energy in the microwave region via one type of transition 
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given below. Which one is it? 
 A) Electronic B) Vibrational C) Rotational D)     Nuclear 

 
90. For a molecule with centre of symmetry, which among the following statements is 

correct? 
            A) The molecule will not have any peak in the IR and Raman spectra 
 B) Some peaks will be common in IR and Raman spectra   

C) All peaks will be common in IR and Raman spectra  
D)      No peaks will be common in IR and Raman spectra 

 
91. The dielectric constant of a material is given by ,"i  '    where  ' and " are 

real, no-zero. This implies that 
A) The material is a perfect dielectric. 
B) The material is a lossy dielectric.    
C) The material is a perfect conductor. 
D) The polarizability of the material is zero. 

  
92. The ability of certain materials to generate a temporary voltage when they are 

heated or cooled  
A) Ferroelectricity   B) Piezoelectricity 
C) Thermoelectricity  D) Pyroelectricity 

  
93. In the Einstein model of heat capacity of solids, the characteristic temperature, the 

Einstein temperature is 
A) Proportional to the frequency of the relevant oscillations 
B) Inversely proportional to the frequency of the relevant oscillations 
C) Independent of the frequency of the relevant oscillations 
D) A  threshold temperature above which only vibrations can exist inside the  solid 

 
94. The work function of a certain metal is 4eV. Light incident on this metal surface 

will eject photoelectrons provided 
A) Its frequency is more than 9.66 x 1014 
B) Its frequency is less than 9.66 x 1014 
C) Its energy is more than 4 keV 
D) Its energy is more than 4 MeV 

  
95. The Bravais lattice for CsCl is 

A) Base centred cubic  B) Body centred cubic 
C) Primitive cubic  D) Face centred cubic 

  
96. What will be the Miller indices of a plane in a crystal lattice which makes an 

intercept of 1 on the a-axis, 2 on the b-axis and is parallel to the c-axis?  
A) (210)  B) (201)  C) (120)  D) (102) 

 
97. For a thin semiconductor specimen placed in a magnetic field the measured Hall 

voltage is 100 milli Volts. If the thickness of the specimen were half, what will be 
the new Hall voltage? 
A) 50 mV  B) 200 mV C) 141.4 mV D) 70.7 mV 

   
98. The atoms at the centres of the unit cells in a bcc lattice 
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A) Produce the same X-ray diffraction pattern as that of a simple cubic crystal 
lattice 

B) Result in extra reflections in the X-ray diffraction pattern compared to that 
of a simple cubic crystal lattice 

C) Result in enhanced intensity of the lines in the X-ray diffraction pattern 
compared to that of a simple cubic crystal lattice 

D) Result in missing orders in the X-ray diffraction pattern compared to that 
of a simple cubic crystal lattice 

   
99. Which of the following statements is TRUE? 

A) In the optical mode two adjacent different atoms move against each other, 
while in the acoustic mode they move together. 

B) In the optical mode two adjacent different atoms move together, while in 
the acoustic mode they move against each other. 

C) In both modes the atoms move together. 
D) In both modes the atoms move against each other. 

 
100. The Langevin function 
 A) Gives the magnetic susceptibility of a ferromagnetic material.  
 B) Gives the magnetic susceptibility of a paramagnetic material. 
           C) Gives the magnetic susceptibility of a diamagnetic material. 
           D) Gives the magnetic susceptibility of a ferrimagnetic material. 
 
101. A ferromagnetic specimen is magnetized to saturation by passing a high current 

through a coil of wire wound around it. It is now required to take the specimen 
back to its zero magnetization state. Which of the methods listed below can be 
best used for this? 

 A) Reduce the current to zero 
 B) Apply a large negative current 

C) Apply a large ac current and then gradually decrease the current strength to 
zero 

  D) Apply a large ac current and then switch it off 
   
102. At the superconducting transition temperature, the specific heat of a 

superconductor 
A)  Is much more than that of a normal conductor 
B) Changes smoothly as the material passes from the normal to the superconducting phase 
C) Is much less than that of a normal conductor 

 D) Is infinity 
 
103. The energy of the pairing interaction in a Cooper pair   

A)  Is of the order of 1 keV 
B) Is of the order of 1 eV 
C) Is of such magnitude that they can exist only at very low temperatures 

 D) Is  zero 
 
 
 
   
104. A semiconducting material can absorb all radiations of wavelength below 620.6 
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nm. This means that its band gap is 
A) 1 eV  B) 2 eV   C) 1 keV  D)      2 keV 

 
105. Phonons are 
  A)  Similar to photons but with very high energies 
  B) Quantized lattice vibrations with energies of about 1 MeV 
  C) Quantized lattice vibrations with typical energies of 0.1 eV 
  D) Quanta of vibrations in a liquid 
 
106. The spin and parity of the ground state of 20Ca41 nucleus is 

  A) (7/2)-  B) (5/2)+  C) 0-  D)      1+ 

  
107. The ground state of a nucleus has a spin parity of  (3/2)- and has an excited state at 

2.5 MeV. When the nucleus makes a transition from the excited level to the 
ground state, the gamma radiation emitted is predominantly of the type E1. What 
will be the spin parity of the excited state? 
A) (5/2)-  B) (0)+  C) (1/2)-  D)      (1/2)+ 

 
108. The Yukawa exchange particle must have a finite, no-zero rest mass. This is 

necessary to explain 
A) The spin dependence of the nuclear forces 
B) The saturation property of the nuclear forces 
C) The short range of the nuclear forces 
D) The strength of the nuclear forces 

 
109. A 1 MeV alpha particle incident on a GM counter produces an output pulse of 

amplitude 2 Volts. If now the energy of the alpha is increased to 5 MeV, what will 
be the output voltage? 
A) 2 Volts  B) 5 Volts  C) 0.2 Volts D)      10 Volts 

 
110. The total binding energy of the nucleus 26Fe55 is approximately 

A) 125 MeV B) 8 MeV  C)  500 MeV D)      100 MeV 
 

111. The radius of the 53I125 nucleus is given to be 6.5 fermis. In a collision with an 
incoming aluminium nucleus 13Al27 the two nuclei have their surfaces just 
touching each other.  What will be the distance between the centres of the two 
nuclei at this instant? 
A) 3.9 fm   B) 9.4 fm  C) 7.8 fm   D) 13.0 fm 

 

112. Identify the radiations which can be detected using silicon surface barrier detector 
and Si(Li) detector. 

A) Gamma rays and X-rays respectively 
B) Gamma rays and alpha particles respectively. 
C) Alpha particles and gamma rays respectively. 
D) Alpha particles and X-rays respectively. 

 
  
 
113. In a set of nuclei which are connected via a chain of beta decay processes, 
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A) All the nuclei will have the same mass number but different atomic 
numbers 

B) All the nuclei will have the same atomic number but different mass 
numbers 

C) All the nuclei will have the same atomic number and the same mass 
number 

D) All the nuclei will have different atomic numbers and different mass 
numbers 

  
114. Two resonances are found to occur in a given nuclear reaction. The resonance 

energies are 1.2 MeV and 1.5 MeV and the respective widths are 1 keV and 2 keV. 
What will be the ratio of the lifetimes of the energy levels of the compound 
nucleus involved in these resonances? 
A) 1.2 : 1.5 B) 1 : 2  C) 2 : 1                  D)   1 : 1 

 
115.  A neutron is electrically neutral. But it possesses a finite magnetic moment. The 

reason is: 
A) It has an internal charge distribution which integrates to zero net charge. 
B) It contains a number of tiny magnetic dipoles inside. 
C) It is composed of charged π mesons. 
D) It is constantly emitting and re-absorbing charged pions. 

 
116. An alpha particle bombards a 30Si target with a lab energy of 10 MeV. What is the 

energy of the projectiles in the centre of mass of the system? 
A) 10 MeV    B) 1.176 MeV  
C) 11.333 MeV   D) 8.824 MeV 

 
117. Lepton number is conserved in 

A) All interactions  B) Strong interactions only  
 C) Weak interactions only D) Electromagnetic interactions only  

  
118. How many up quarks and down quarks are there in the nucleus 8O17? 
        A) 25 u quarks and 26 d quarks B) 26 u quarks and 26 d quarks 
         C) 25 u quarks and 25 d quarks D) 26 u quarks and 25 d quarks  
 
119. In the following elementary particle interaction, identify the particle a.    

p + a  →  -  + K+ 

A) -π   B) n  C) e  D) -µ 

 
120. The ground state of the deuteron has a small positive electric quadrupole moment. 

This is a manifestation of the 
A) Extremely small range of the nuclear force 
B) Tensor nature of the nuclear force 
C) Charge independence of the nuclear force  
D) Charge dependence of the nuclear force 
 

 
*************** 
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1. F(r)= f(r)r /r represents a vector point function.  What will be ∇ X F equal to? 
A) Zero  B) 3r   C) f '(r)r  D) -f(r)r /r2 

 
2. Stoke's theorem relates a pair of two quantities. Pick the correct pair from the 

following :       
A) Surface integral and volume integral   
B) Line integral and surface integral  
C) Line integral and volume integral  
D) Curl of the vector and its divergence 
 

3. A skew-Hermitian  matrix 
A) Has all of its off-diagonal elements zero 
B) Has all of its diagonal elements zero 
C) Has all of its diagonal elements real 
D) Has every diagonal element either purely imaginary or zero 
 

4. A and B are two arbitrary vectors. ε ijk is the Levi-Civeta symbol. What does the 
quantity ε ijk AjBk represent? 
A) A . B    B) A X B 
C) A - B    D) ∇ X (A X B) 
 

5. f(z) = u(x,y) + i v(x,y) is  a complex function. It is known to be analytic at all 
points in the complex plane. This means that 

            A)  ∂ 2u /∂x2 = -∂2u /∂y2  and  ∂ 2v /∂x2 = -∂2v /∂y2 

            B)  ∂ 2u /∂x2 = ∂2u /∂y2  and  ∂ 2v /∂x2 = -∂2v /∂y2 

            C)  ∂ 2u /∂x2 = -∂2u /∂y2  and  ∂ 2v /∂x2 = ∂2v /∂y2 

            D)  The partial derivatives of u and v are independent of each other 
 
6. A complex function f(z) has poles at z = +2i and  -2i with the residues at the poles 

being  3 and -3 respectively. The contour integral of the function over the circle 
 z2 – 2i√3z -7 = 0 is 
A) Zero    B) 6 π i 
C) -6 π i    D) 3 π i  

 
7. The complete solution of the equation y'' + 2 y ' + 5y = 0 is 

A) y = A cos 2x   B) y = A sin 2x 
C) y = Ae2x + Be-2x  D) y = e-x (Ae2ix + Be-2ix) 
 

8. A Fourier sine series is used to represent a function f(x). Choose the correct 
expression for the function from among the following:  

             A) f(-x)                          B) ½ [ f(x) + f (-x)] 
             C) ½ [ f(x) - f(-x)]  D) √[ f(x)f (-x)] 
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9. In a lab experiment to determine the value of a physical quantity a given by the 

expression a = π b c1/4 /d3, the measured values of the quantities b, c and d are 
respectively, 0.303 + 0.009, 2.51 +  0.25 and 1.50 + 0.02. What is the correct way 
to quote the value of a? (Given 2.511/4 = 1.258688981). 

            
A) 0.355007 + 0.019773   
B) 0.355 + 0.005 

  C) 0.355 + 0.034     
 D) 0.355 + 0.020 
 
10. Given the 3 X 3 rotation matrix 

 
            What will be the diagonal elements when this matrix is diagonalized? 
  

A) 1, 1, 1    B) iθ, -iθ, 1 
 C) e iθ, e-iθ, 1   D) e iθ, e-iθ,  0 
  
11. Two bodies M and N of equal masses are suspended from two separate massless 

springs of spring constants K1 and K2, respectively. If the two bodies oscillate 
vertically such that their maximum velocities are equal, then the ratio of the 
amplitude of vibration of M to that of N is : 

  A) K2 /K1    B) √[K2 /K1] 
            C) K1 /K2            D) √[K1 /K2] 
   
12. A central force F acts on a particle. Then  it  

A) Experiences a force directed along the radial direction only. 
B) Always moves normal to the radial direction. 
C) Always moves in the radial direction only. 
D) Always moves in a circular orbit. 

 
13. In the Rutherford scattering experiment, the alpha particles impinge on a thin gold 

foil with a velocity of 5 X 106 ms-1 with an impact parameter of 10 fermis. What is 
the areal velocity? 

 A) 5 X 106 fermis2 s-1 

 B) 2.5 X 10-8 m2s-1 

 C) 5 X 10-8 m2 s-1 

 D) Cannot calculate the areal velocity from the given data. 
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14. A wave motion is represented by the expression f = 15 cos {4 π [(x+y) + 25t]} 

where x and y are in meters and t is in seconds. Pick the correct statement 
regarding the wave : 
A) It is travelling along the Z axis with a wavelength = 2 m and frequency 314 
B) It is travelling in the XY plane along a direction making an angle of 45o to 

the X axis with a wavelength = 0.5 m and frequency 50 Hz 
C) It is travelling in the XY plane along a direction making an angle of 135o to 

the X axis with a wavelength = 0.354 m and frequency 50 Hz 
D) It is travelling in the X axis with a wavelength = 0.354 m and velocity314m 

 
15. Light travels with a velocity c in vacuum. What will be the phase velocity and 

group velocity in glass? 
A) Greater than c and less than c respectively 
 B) Less than c and greater than c respectively 
C)  Both equal to c 
D) c and less than c respectively 

 
16. H represents the Hamiltonian and L represents the Lagrangian of a system of 

particles. What can be said about the dependence of these quantities on the kinetic 
energy T and potential energy V of the system? 
A) H depends only on T and L depends only on V 
 B) H depends only on V and L depends only on T 
C) H depends only on T but L depends on both T and V 

  D) Both H and L depend on T and V 
 
17. In a non-holonomic system,  

A) Constraints are absent and the number of degrees of freedom is the same as 
the number of independent co-ordinates. 

B) Constraints are imposed and the number of degrees of freedom is less than 
the number of independent co-ordinates. 

C) No constraints are imposed and the number of degrees of freedom is more 
than the number of independent co-ordinates. 

D) Constraints are imposed and the number of degrees of freedom is more than 
the number of independent co-ordinates. 

  
18. In a head on collision of an alpha particle with a heavy nucleus, the closest distance 

of approach between the collision partners will be 
A) Zero    B) Largest  
C) Minimum   D) Infinity 

  
19. A canonical transformation is effected changing the (q,p) to (p, -q). What is the 

corresponding generating function F? 
  A) F = qQ     B) F = -qQ 
  C) F = q / Q   D) F = pP 
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20. A particle of mass m slides down under gravity without friction along the parabolic 

path y = ax2, a being a constant. What is the Lagrangian of the particle? 
A) L = ½ m(dx/dt)2 - mgax2    
B) L = ½ m(dx/dt)2 + mgax2 
C) L = ½ (1+4a2x2)m(dx/dt)2 + mgax2 

D) L = ½ (1+4a2x2)m(dx/dt)2 - mgax2 

  
21. A particle has a kinetic energy equal to its rest mass energy. What is its velocity 

relative to c? 
  A) 0.5    B) 0.866 
  C) 0.75      D) 0.25 

  
22. A system of particles is rotationally invariant. This necessarily implies that 

A) The angular momentum of the individual particles in the system separately 
remains constant   

          B) The net angular momentum of the system remains a constant 
          C) The net linear momentum of the system remains a constant 
          D) The average energy of the system remains a constant 
  
23. A cube of side a is kept stationary in a fixed frame of reference. A second frame is 

moving parallel to one of the edges of this cube with a velocity v. To an observer in 
the moving frame, the volume of the cube is measured as half its value in the fixed 
frame. What is the value of v? 
A) c  B) c /2  C) √3c /2  D) 2c /3 

    
24. In a certain inertial frame two light pulses are emitted at points 5 km apart and 

separated in time by 5 µs. An observer moving at a speed v along the line joining 
these two points notes that the light pulses are simultaneous. The velocity of the 
observer is 

            A) 0.3 c  B) 0.7 c            C) 0.8 c  D) 0.9 c 
 
 
25. A long straight conductor has a static linear charge density λ Coulombs per m. 

What will be the magnetic field at a distance r from it? 
  A) λ / 2 π ε or   B) r / 2π ε o λ 
  C) Zero    D) λ r / 2π ε o 

 
26. The force on a charged particle in a magnetic field B is given by the Lorentz force     

F = q v X B, v being the velocity and q the charge of the particle.  Hence 
A) F and B can be parallel 
B) v and B cannot be parallel 
C) v and B are always perpendicular to each other 
D) F and B are always perpendicular to each other 
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27. Within a waveguide, the wavelength of the transmitted waves will be            

A) The same as the free space wavelength. 
B) Longer than the free space wavelength. 
C) Smaller than the free space wavelength 
D) There is no definite relation between the wavelengths inside the waveguide 

and in free space. 
  
28. Two electrons are moving in circular orbits with radii r1 and r2 in the ratio 1: 3 in 

the X-Y plane under the influence of a magnetic field. If relativistic effects can be 
neglected, what will be the corresponding ratio of their velocities v1 and v2?  
A) 1/9  B) 1  C) 1/3  D) 3 

 
29. A coil  of wire having a resistance of 10 Ω encloses an area 100 cm2 perpendicular 

to a magnetic field of 1 T. It is suddenly removed from the magnetic field. What 
will be the total charge flowing in the circuit in Coulombs? 
A) 10-4  B) 10-3  C) 10-2   D) 1 

 
30. The same current I flows along a long straight conductor and a circular wire loop 

of radius r. What is the ratio of the magnetic fields at the centre of the loop to that 
due to the straight wire at a distance r from it? 
A) 3.14 : 1 B) 1 : 3.14 C) 1 : 1  D) 6.28 : 1 

 
31. One of the following modes cannot be propagated through a hollow wave guide. 

Which one is it? 
            A) TEM    B) TE 
            C) TM     D) Both TE and TM 
 
32. In which of the following cases the tangential component of the electric field has a 

continuous value? 
A) Only across the boundary between two conducting media when there is no 

surface current. 
B) Only across the boundary between two dielectric media when there is no 

surface charge. 
C) Only across the boundary between two conducting media when there is no 

surface current nor any surface charge. 
D) Across the boundary of any two media irrespective of the surface current or 

charge 
  
33. A magnetic field B = Bo(i + 2j – 4k) exists at a point. A test charge is moving with 

a velocity v = vo(3i - j + 2k) experiences  no force at a certain point. This means 
that there exists an electric field given by the expression : 
A) E = - vo Bo(3i + 2j – 4k) B) E = - vo Bo(i + j – 7k) 
C) E = vo Bo(14j + 7k)  D) E = - vo Bo( 14j + 7k) 
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34. The Poynting's vector gives 

A) The rate of energy flow per unit area along the direction of flow of an 
electromagnetic wave 

 B) The energy density of the electromagnetic wave 
C) The amplitude of the electromagnetic wave 
D) The direction of the electric field in the electromagnetic wave 

 
35. A magnetic field B(r) and the corresponding vector potential A(r) exist in a region  

of space containing a current distribution J(r). One of the following quantities is 
necessarily zero. Which one is it? 

            A) ∇ 2B    B) ∇ .A 
            C) ∇ .B    D) ∇ XB 
 
36. The value of the skin depth for electromagnetic waves of frequency 1 MHz in 

copper (σ = 5.8 X 107 mhos m-1) is given to be 0.066 mm. What will be its value 
for an alloy of aluminium (σ = 2.9 X 107 mhos m-1) at 10 MHz? 

 A) 0.0295 mm   B) 0.147 mm 
 C) 0.295 mm   D) 0.013 mm 
  
37. A beam of light is incident from air on the surface of  a dielectric medium having a 

refractive index 1.4 at normal incidence.  What fraction of the incident intensity is 
reflected back into air? 

 A) 97.2%    B) 2.8%  
C) 16.7%    D) 83.3% 

 
38. An electromagnetic wave is passing through a certain medium. What can be said 

about the instantaneous energy density at a point in this region of space?  
 
 A) It remains a constant. 
 B) It oscillates with the same frequency as that of the wave itself. 
 C) It oscillates with half the frequency of the wave itself. 
 D) It oscillates with twice the frequency as that of the wave itself. 
 
39. The transformation A' = A +∇φ, where A is the vector potential and φ is a scalar 

function preserves the magnetic field. What is such a transformation called? 
 
 A) Gauge transformation  B) Symmetry transformation 

   C)   Canonical transformation D) Lorentz transformation 
 
40. A square coil of wire of side a has a current I passing through it.  It is situated in a 

uniform magnetic field B parallel to the plane of the coil and one pair of sides of 
the coil. What is the moment of the couple acting on the coil? 

 A) IBa    B) IB/a 
   C) IBa2    D) IB/a2 
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41. The magnetic field vector of a plane electromagnetic wave in free space is given by 

the expression B(y) = (j + 3 k) Bo cos (x + ct) where the vector j is a unit vector in 
the Y direction, k is a  unit vector in the Z direction, x is in meters and t is in 
seconds and c is the velocity of light. What is the direction and amplitude of the 
associated electric field vector? 

  
A) Along the vector (j + 3k),  Amplitude : √10cBo    

 B) Along the vector (-3 j + k),  Amplitude : cBo 
  C) Along the vector (j - 3k),  Amplitude : cBo 
  D) Along the vector (-3 j + k),  Amplitude : √10cBo 

    
42. The Helmholtz free energy  function F of a system is intimately connected to the 

partition function Z. Pick the correct expression for the same from among the 
following (k is the Boltzmann constant)?  

           A) F = -kTln Z   B) F = Z -kT 

           C) F = e-kTZ   D) F = e-Z / kT  

  
43. The energy emitted by a hot body at any temperature is distributed among the 

different wavelengths 
            A)  Equally       

B) Unequally 
            C) More in the long wavelength region 
 D) More in the short wavelength region 
 
44. The average energy of a Planck oscillator is 
           A) hν    B) kT/2 

 C) 3kT/2      D) h ν/ (ehν/kT - 1) 
  
45. Which of  the following thermodynamic relations is NOT  true ? 
           A) (∂S/∂T)V = CP / T  B) (∂S/∂T)P = CP / T 
           C) (∂H/∂P)T = V - T(∂V/∂T)P D) (∂U/∂V)T = T(∂P/∂T)V - P  
 
46. At low temperatures the heat capacity of crystals follows a T3  variation i.e, 

 C = a T3, a being a constant. In this temperature range, the entropy S of the crystal 
is given by : 

           A) aT4/4  B) aT3/3  C) aT2/2  D) 3aT2 

 
47. What is the order of magnitude of the wavelength of De Broglie waves for the 

earth due to its motion around the sun? (Mean radius of earth's orbit is 1.5 X 1011 
km and mass is 6 X 1024 kg). 

           A) 10-30 m  B) 10-3 m   C) 10-67 m D) 10-20 m   
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48. ψ is a normalized wave function and Q is an operator corresponding to an 

observable q. The quantity ψ *Q ψ is integrated  over all space. The result will 
yield 

            A) The square of the normalization constant     
            B) The normalization constant 
            C) The probability for the measured value of q being equal to the mean value 
            D) The mean value of q 
 
49. In the quantum mechanical treatment of the harmonic oscillator, a and a+ represent 

the annihilation and creation operators. If |0> is the ground state wave function of 
harmonic oscillator with a frequency ν,  what is the eigen value of the state 
represented by the expression  (a+)n|0>? 

           A) Zero    B) nh ν / 2 
           C) (n+ ½ )h ν   D) h ν / 2 
 
50. A particle of mass m moving in a two dimensional box of side a. Which of the 

following is NOT a possible energy eigen value for the particle? 
 A) h2/4ma2.   B) 3h2/8ma2. 

C) 5h2/8ma2.   D) 10h2/8ma2. 
 
51. A potential barrier Vo exists between x = 0 and x = a with a > 0. A particle of 

energy   E < Vo is incident  on the barrier from the left.  What is the wave function 
of the particle for x > a (k is the wave vector and A and B are constants)? 
A) A ei k x    B) A e- k x  

 C) A ei k x  + B e-i kx  D) A e k x + B e- k x   
 
52. A particle with  spin  ½ is described by the wave function  

where A is a normalization constant. Choose from the following the correct 
probability for observing a spin projection Sz = - ½ h : 

   A) 1/6     B) 1/3 
 C) 2/3    D) 1/2 
 

53. The spatial part of  a two electron state wave function is symmetric under the 
exchange of the two electrons. If φ1 and φ2  represent the spin-up and spin-down 
states respectively of the electrons,  the spin part of the two particle state is 

 A) φ1  φ2    B) φ1  φ2 - 2 φ2  φ1  
C) (φ1  φ2 + φ2  φ1 )/√2   D) (φ1  φ2 - φ2  φ1 ) /√2  
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54. O is an observable with eigen values ak corresponding to the eigen functions 

 φk, k = 0, 1, 2, 3, ….. . Consider the state represented by the wave function  =  
 √3 φo + 2 φ1 + 3 φ2. What is the probability that a measurement of O will yield a 

value a1? 
A) 1/2    B) 2 / (5 + √3)  
C) 3/4    D) 1/4 

  
55. The wave function of a particle is given by y = A exp i (kx - ω t).  What will be its 

momentum? 
A) hk    B) h ω   
C) ω    D) k 

 
56. “Simultaneous eigen functions can exist for two different quantum mechanical 

operators A and B”. Is this statement true and if so under what condition? 
A) True, [A,B] = ih  B) True , [A,B] = 0 
C) True, AB + BA = 0  D) False 
 

57. The normalized ground state wave function of the hydrogen atom is  

where a0 is the Bohr radius. What is the most likely distance that the electron is 
from the nucleus? 
A) 3a0 / 2  B) a0 / 2  C) a0  D) a0 /√2 

 
58. The speed of an electron is measured to be 5 X 103 ms-1 to an accuracy of  

0.003%. What will be the minimum uncertainty in determining the position of the 
electron? 
A) 0.385 m B) 0.385 mm C) 7.7 mm D) 0.077 m 

 
59. Which is the correct expression for the angular momentum commutator [L+, L-]? 

A) 2hLz   B) 0  C) -hL-  D) hL+ 
   
60. A two electron system has j1 = 5/2 and j2 = 3/2 as the individual angular momenta 

of the two electrons.  What will be the total degeneracy of the two electron system 
in the absence of any magnetic field? 
A) 0  B) 9  C) 10  D) 24 

 
61. A quantum system consists of seven simple harmonic oscillators each with a 

frequency ν. The oscillators are free to move in any of the three Cartesian co-
ordinate axes. In the ground state of the system, what will be the total energy in 
units of hν? 
A) Zero  B) 7/2  C) 7  D) 21/2  
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62. A NAND gate can be transformed into a NOT gate 
            A) By shorting the two input terminals and giving a common digital input 

signal 
B) By shorting one input terminal to the output and giving a digital input 

signal to the other input terminal 
C) By grounding one input terminal and giving digital input signal to the other 

input terminal 

D) By grounding the output terminal      
 
63. For a p-n diode with a built-in potential of 0.62 V, what is the potential across the 

depletion region at an applied forward voltage 0.5 Volt? 
A) 1.12 V    B) 0 V 
C) 0.12 V    D) 0.62 V 

 
64. The following diagram represents a gate formed by a suitable combination of five 

other gates. To which other simpler gate does this correspond to in its logic 
function? 

 

 
 
 A) XOR    B) NAND   

C) OR    D) AND 
 
65. The common base configuration of the transistor is characterized by 

A) Low voltage gain and high current gain. 
B) Low input resistance and low current gain. 
C) High voltage gain and low output resistance. 
D) High current gain and low input resistance. 

 
66. What is the effect of removing the emitter bypass capacitor in a common emitter 

amplifier? 
 
A) Decreases input resistance and decreases voltage gain 
B) Increases input resistance and increases voltage gain 
C) Increases input resistance and decreases voltage gain 
D) Decreases input resistance and increases voltage gain 
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67. A pn junction diode has an acceptor concentration NA on the p side and a donor 

concentration ND on the n side.  If NA > ND, what is the net charge on the diode? 
A) e (NA - ND)   B) e (ND - NA)  
C) e NA     D) Zero 

 
68. An OPAMP is used in a differentiator configuration. One disadvantage is that 

A) High frequency noise will be much more amplified than the actual signals. 
B) Low frequency noise will be much more amplified than the actual signals. 
C) The actual signals will be saturated. 
D) There is a high frequency cutoff 

 
69. Which among the following has a negative resistance region in its VI 

characteristics? 
A) FET    B) Tunnel diode 
C) LED    D) Zener diode 

 
70. In a MOSFET application, as VGS is increased from zero to larger reverse bias 

values, what will happen to gm? 
 A) Increases   B) Decreases  
 C) Remains constant  D) Falls rapidly to zero 

  
71. How many minimum number of flip-flops are required for a scale-of-seven 

counter?. 
 A) 7    B) 4 
 C) 8    D) 3 

 
72. A Multichannel analyzer (MCA) for analyzing the output pulses from a radiation 

detector invariably consists of an Analog to digital converter (ADC).  If the ADC 
has 8 bit output and the MCA accepts input pulses upto a maximum amplitude of 
10 Volts, what will be the MCA output corresponding to an analog detector signal 
of 2.5 Volts?  
A) 01000000   B) 00001000 
C) 10000000   D) 00100000 

  
73. One difference between the emitter and collector of a transistor is 
 A) The emitter is always of the p type whereas the collector is of n type.  
 B The emitter is always of the n type whereas the collector is of p type. 
 C) The emitter is more heavily doped than the collector.    
 D) The collector is more heavily doped than the emitter. 
  
74. Which of the following filters will act as a resonant circuit with a high Q factor?  
 A) A band reject filter with a narrow band width 
 B) A band pass filter with a narrow band width 
 C) A high pass filter with a small cut off frequency 
 D) A low pass filter with a small cut off frequency 
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75. A basic OPAMP integrator consists of  an OPAMP with the signal to be integrated 

given at the inverting terminal through a resistor R, grounding the non-inverting 
terminal and providing a feedback capacitance C. What is the scale factor relating 
the integrated output voltage to the input signal? 

 A) - ωCR  B) ωC/R  C) -1/ ωRC D) R/ ωC 
 
76. An amplitude modulated waveform  is represented by s(t) = 0.5 cos (1800 π t) + 20 

cos (2000 π t) +   0.5 cos (2200 π t).  What is the modulation index? 
 A) 0.5   B) 0.25  C) 0.1  D) 0.05 
 
77. A FET as a switch is OFF when VGS is zero. It turns ON with non-zero VGS of 

appropriate polarity. Which type of FET is it? 
 A) Enhancement type MOSFET  
 B) Depletion type  MOSFET 
 C) Any type of MOSFET  
 D) JFET 
 

78. An OPAMP has a difference mode gain of 8000 and has an output of Vo for given 
inputs. When the two inputs are so changed  that the difference signal increases by 
a factor of 10 without altering the common mode signal, the output changes by 100 
mVolts. What is the original difference signal amplitude? 

 A) 1.39 mV   B) 1.39 µV  
C) 12.5 µ V   D) 12.5 mV 

 
79. The orbital and spin angular momenta of the electrons in an atom can couple via 

two mechanisms : j-j coupling and L-S coupling. In the first case 
 A) The spin-orbit interaction is very weak and occurs in light atoms. 
 B) The spin-orbit interaction is very weak and occurs in heavy atoms. 

C) A strong coupling exists between spin and orbital components and is 
dominant in heavy atoms. 

D) There is a strong coupling between spin and orbital components and is 
dominant in lighter atoms. 

 
80. Let v1 be the velocity of an electron in the first Bohr orbit of the hydrogen atom. 

What will be the corresponding velocity in the nth orbit? 
A) vn   = v1 n   B) vn   = v1 / n 
C) vn   = v1 n

2   D) vn   = v1 / n
2 

 
81. A hydrogen atom is in the n = 2, j = 3/2, mj = 3/2 state. It is subjected to a magnetic 

field B along the Z-axis. What is the energy of interaction with the field? 
A) 3ehB/4m    B) 3ehB/2m 

 C) ehB/2m    D) 3ehB/4 π m 
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82. Which one of the following statements regarding a comparison between the spin 

orbit interactions in atoms and nuclei is WRONG? (l is the angular momentum 
quantum number) 

  A) The interaction energy in both cases increase as the l value increases. 
B) The interaction energy in nuclei is much larger than that in atoms. 
C) The split energy level due to the interaction for j = l + ½ lies lower than that 

for  j = l – ½ in the case of nuclei whereas the reverse is true for atoms. 
D) The split energy level due to the interaction for j = l + ½ lies lower than that 

for  j = l – ½ in the case of atoms whereas the reverse is true for nuclei. 
 

83. A sample of carbon tetrachloride is irradiated with mercury line at 4358 Å.  Among 
the other lines in the scattered Raman spectrum, there is one line at 4400 Å. What 
is the type of this line and what is its Raman shift in cm-1? 

  A) Stokes, 219   B) Anti-Stokes, 219 
C) Stokes, 2.38 X 106  D) Anti-Stokes,  2.38 X 106 

  
84. A hydrogen atom in the ground state  is subjected to an electric field of strength E.  

What will be the first order splitting (ao is the first Bohr radius and e is the 
electronic charge)? 

  A) +3eaoE B) -3eaoE  C) 0  D) eaoE2 

 
85. The ground state electronic configuration of the sodium atom is 1s2 , 2s2 , 2p6 , 

3s1.  What is the term symbol for this configuration? 
A) 2S1  B) 2S1/2  C) 3D1  D) 2D1/2 

  
86. What is the number of normal modes of CO2 molecule? 

A) 2  B) 3  C) 4  D) 9 
 
87. A spectral line at 1 cm-1 corresponds to which type of transition and occurs in 

which region of the electromagnetic spectrum? 
   A) Atomic, X-ray region  B) Nuclear, Gamma ray region 

C) Vibrational, Infra red region D) Rotational, Microwave region 
 
88. Which of the following will show ESR spectrum? 

A) H atom   B) H2 molecule       
C) Cl- ion    D) Na+ ion 

 
89. One of the following types of molecules can never give rise to pure rotational 

spectra. Which one is it? 
A) Symmetric top  B) Spherical top 
C) Asymmetric top  D) Linear molecule 
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90. A positron after thermalization can form a bound state with a free electron to form a 

“positronium atom” which can be considered similar to a hydrogen atom. The 
ground state binding energy of the hydrogen atom is 13.6 eV. What will be the 
corresponding energy for the positronium atom? 
A) 13.6 eV   B) 2 X 13.6 eV 
C) 13.6 /2 eV   D) 13.6 /22 eV 

 
91. What will be the Miller indices of a plane in a crystal lattice which makes  

intercepts of 3, 1 and 2 respectively on the X-, Y- and Z-axes? 
            A) [263]    B) [312]   
 C) [632]    D) [123] 
 
92. The thermal velocity of free-electrons in a metal at given temperature is given by 

A) vth = √(3kT) / m   B) vth = √(3kT / m)     
C) vth =  3kT / m   D) vth = √ (m / 3kT)  

  
93. The mobility of electrons in a material 
            A) Increases with the applied electric field. 
            B) Decreases with the applied electric field. 
            C) Depends on the electron density within the material. 
            D) Is independent of the applied electric field and the electron density. 
  
94. In the Debye model of heat capacity of solids, a cut-off, called the Debye 

frequency is imposed on the continuous distribution of oscillator frequencies of the 
vibrational modes in the crystal. This cut-off frequency is 
 
A) The same for the transverse and longitudinal modes and depends on the 

transverse and longitudinal velocities of propagation in the crystal. 
B) Different for the transverse and longitudinal modes and depends on the 

respective velocity of propagation in the crystal. 
C) The same for the transverse and longitudinal modes, but independent of the  

transverse and  longitudinal velocities of propagation in the crystal. 
D) Different for the transverse and longitudinal modes and independent of the  

transverse and  longitudinal velocities of propagation in the crystal. 
 
95. At a non-zero temperature, the probability of occupancy of the Fermi level is   
 A) 100 %    B) 75%   

C) 50%    D) 0% 
  
96. The lattice parameter for a bcc crystal is a. What is the nearest neighbour distance? 

A) a / √2    B) √3a /2  
C) √2a    D) a / 2 
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97. An X-ray beam of wavelength 0.16 nm is incident on a set of planes of a certain 

crystal. The first Bragg reflection is observed for an angle of 30o. At what angle 
will the third order reflection be observed? 
A) 45o     
B) 60o 

C) 90o    
D) There is no 3rd order reflection possible 

 
98. The resistivity of a certain material is 2 X 10-8 Ω.m while the Hall coefficient 

 is -0.5 m3 C-1. What will be the values of the electrical conductivity and mobility 
in the material? 
A) 5.0 X 107 Ω-1.m-1,  2.5 X 107  V-1.m2.s-1  
B) 108 Ω-1.m-1, 0.5 X 10-2  V-1.m2.s-1 

C) 5.0 X 107 Ω.m-1,  2.5 X 108  V.m.s-1  
D) 108 Ω.m-1, 0.5 X 10-2  V.m.s-1 

   
99. In X-ray diffraction by crystals, X-rays interact with ----------- of atoms 

A) nucleus    B) electrons 
C) neutrons   D) protons 

   
100. Which of the following statements is TRUE regarding the Hall coefficient of a 

material? 
A) It depends only on the velocity of the charge carriers. 
B) It depends only on the type of charge carriers in the material. 
C) It depends only on the concentration of the charge carriers in the material.  
D) It depends only on the concentration of the charge carriers in the material as   

well as the applied magnetic field. 
 
101. Piezoelectric effect is the production of electricity by 
 A) Variation in temperature  

B) Chemical effects 
            C) Varying magnetic field   
 D) Pressure 
 
102. Some magnetic substances experience a weak repulsion when placed in a magnetic 

field, bismuth being an example. What are such substances called? 
 A) Paramagnetic    

B) Ferromagnetic 
 C) Diamagnetic    

D) Antiferromagnetic 
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103. The major differences between Type I and Type II super conductors are that 

A) Type I superconductors have high critical fields and show incomplete 
Meissner effect whereas Type II have  low critical fields and show complete 
Meissner effect. 

B) Type I superconductors have low critical fields and show complete 
Meissner effect whereas Type II have high critical fields and show 
incomplete Meissner effect.  

C) Type I superconductors have high critical fields and the current flows 
throughout the material, whereas type II superconductors have low critical 
fields and the current flows only along the surface. 

D) Type I superconductors have high critical fields and the current flows only 
along the surface, whereas type II superconductors have low critical fields 
and the current flows throughout the material. 

 
104. A superconductor behaves like a  

A)  Perfect diamagnetic material   
B) Perfect ferromagnetic material 
C) Perfect paramagnetic material  
D) Non magnetic material 

   
105. Which among the following is a direct band gap semiconductor? 

A) Silicon    B) Diamond 
C) Germanium   D) Gallium Arsenide 

   
106. It is known that the volume of a nucleus varies as the mass number. A 13Al27 

nucleus has a radius of 3.9 fermis. What will be the energy of  Coulomb interaction 
between the  13Al27 nucleus and  a  28Ni64 nucleus when they just touch each 
other in a nuclear reaction? 

  A)  57.6  MeV   B) 28.7 MeV 
            C) 41.6 MeV   D) 40.1 MeV 
 
107. What was one of the  reasons for proposing the existence of the neutrino? 
           A) To explain the mass defect in nuclear reactions.  
           B) To explain the apparent energy non conservation in beta decay.  
           C) To explain the existence of the strong nuclear force. 
           D) To explain the emission of two types of electrons during beta decay.  
 
108. The spin and parity of the ground state of a nucleus having 24 protons and 32 

neutrons will be 
  A) 1+  B) 0-  C) 0+  D) 1- 

 
109. A plane wave representing a neutron is scattered from a nuclear potential and the 

resulting scattering length is observed to be negative. Then the potential will be : 
A) Zero     B) Imaginary 
C) Attractive   D) Repulsive 
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110. It is known that the range of nuclear force is about 1.4 fermis. If the pions were 
twice as massive as they are now, the range would 
A) Increase to 2.8 fermis   
B) Decrease to 0.7 fermis 
C) Remain the same   
D) Increase to 1.98 fermis 

 
111.  In a semiconductor radiation detector, the final output pulse is formed as a result of 

A) Collection of electrons and holes produced by the incident radiation in the 
semiconductor. 

B) Interaction of the incident radiations with the cathode. 
C) Interaction of the incident radiations with the anode.    
D) Collection of light produced by the incident radiation. 

 
112. The mass of a deuteron is 2.013553 amu whereas the combined mass of a free 

proton and neutron is 2.015941 amu (1 amu =  931.4 MeV). This implies that 
A) A deuteron is an unbound system. 
B) The deuteron always exists in an excited state with an energy of 2.224 MeV 
C) When a proton and neutron combine to form a deuteron, a gamma ray of 

energy 2.224 MeV will be released. 
D) A minimum energy of  2.224 MeV is required to combine a proton and 

neutron to form a deuteron. 
 

113. A 5 MeV proton impinges on a  82Au197 nucleus and manages to penetrate the 
nucleus without any interaction.  Approximately how much time would the proton 
take to penetrate the nucleus? 
A) 1 ns     B) 1 µs  
 C) 10-15 s    D) 10-21 s 
 

114. What is the specialty of an iron nucleus? 
A) It is the most tightly bound nucleus. 
B) It is very lightly bound and decays very easily. 
C) It is the most abundant atom in the universe. 
D) It is the most highly deformed nucleus. 

  
115. In a radioactive series a nucleus decays through several steps.  One series starts 

90Th232 and follows a sequence of successive decays emitting the following 
particles. One alpha, two electrons, four alphas, an electron, an alpha and finally an 
electron to reach the final stable nucleus.  Identify the final stable nucleus.  
A) 82Pb220   B) 82Pb208 

 C) 88Ra220   D) 88Ra208 
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116. Which of the following nuclear reactions is possible? 

A) 4Be10  +  2He4  → 6C13  + 1H1  
B) 5B10  +  0n1  →   6C11 + e- 

C) 11Na23  +  1H1  → 10Ne20  + 2He4 

D) 7N13  + 
1H1  →  6C14 + e-  + ν  

 
117. What does the quadrupole moment of a nucleus measure? 

A) The total electric charge on the nucleus. 
B) The total mass distribution of the nucleus. 
C) The net circulating current inside the nucleus. 
D) The deformation of the charge distribution of the nucleus. 

 
118. The resolution of a scintillation detector for 662 keV gamma rays is 7%. In the 

pulse height spectrum the photopeak for this energy occurs at a voltage of 5 Volts. 
What will be the FWHM of the peak? 
A) 0.35 V     B) 3.5 V  
C) 0.7 V    D) 0.46 V 

 
119. Which of the following elementary particle reactions is NOT possible because of  

conservation laws? 
A) π o → γ   + γ    B) λo → e+ + π -  

 C) Σ
o → λo + γ   D) p → n + e+  + ν 

 
120. Mesons are composed of 
          A) A colorless quark - antiquark pair.  
          B) Three quarks with three different colours.  
          C) Three quarks of the same colour.  
          D) Any odd number of quarks 
 
 

 
******************* 

 POLYTECHNIC
 T

RB - 
PHYSIC

S

RASIP
URAM

 - 
88

07
43

24
25

www.kalvikural.comwww.kalvikural.com



www.kalvikural.comwww.kalvikural.com



1. The vector F = if1(y,z)+ jf2(x,z) + kf3(x,y) is 
 A) Both Solenoidal and irrotational 

B) Irrotational, but not  solenoidal 
C) Solenoidal but not irrotational 
D) Neither solenoidal nor irrotational 

 
2. The divergence of a vector field at a point will be zero if the field lines are  

A) Parallel   B) Converging 
C) Diverging   D) Curved 

 
3. Given the arbitrary vector A, which of the following combinations will be skew-

Hermitian? 
( | denotes conjugate transpose). 
A) AA|    B) (A – A|)/2 
C) (A + A|)/2   D) A|A 

 
4. A is a vector and B is a tensor of rank 2. What is the nature of the quantity AiBik? 

A) A vector   B) A scalar 
C) A tensor of rank 3  D) A pseudo scalar 

 
5. Which of the following statements is not true of Cauchy residue theorem? 

A) It is a powerful tool to evaluate line integrals of analytic functions over 
closed curves 

B) It generalizes the Cauchy integral theorem and Cauchy's integral formula. 
C) It applies to only to circular contours in the complex plane. 
D) It can be used to evaluate definite integrals of real functions. 

 
6. A student obtains two apparently distinct solutions y1(x) and y2(x) for a given 

second order differential equation. He calculates the Wronskian W and obtains a 
non-zero value. He will conclude that 
A) y1(x) and y2(x) are linearly independent 
B) y1(x) and y2(x) are linearly dependent 
C) y1(x) and y2(x) are the same function except  for an arbitrary multiplicative 

constant 
D) ay1(x) + b y2(x) + c can be zero for non-zero values of a, b and c 

 
7. The Frobenius method of solution of a linear differential equation consists of 

assuming a power series expansion of the solution of the form                             

y(x) = 


0n

an xk+n, where an's are coefficients in the expansion and k is a constant. 

A necessary condition for applying the method is that 
A) None of the coefficients can be zero 
B) k cannot be zero 
C) a0 is non-zero 
D) k cannot be a complex number 
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8. f(x) is a given arbitrary function of x. Another function of x is formed from f(x) 

using the combination g(x) = 1/2[f(x) + f(-x)]. The Fourier series of expansion of 
g(x) will be : 

A)  y(x)  = 


0n

an einx   

B) y(x)  =  


0n

an cos(nx) 

C) y(x)  =  


0n

an sin(nx)  

D) y(x)  =  


0n

 [an sin (nx) + bncos(nx)] 

 
9. z = x + iy is a complex number having magnitude r = √(x2 + y2) and phase angle    

θ = tan-1 (y/x). What is the nth root of z? (Take R = r1/n and ф = θ/n). 
A) R [cos ( ф + 2kπ) + i sin ( ф + 2kπ)], k = 0, 1, 2, 3, ....... 
B) R [cos ф + i sin ф ] 
C) R [cos1/n ф + i sin1/n ф ] 
D) R [cos ( ф + 2kπ/n) + i sin ( ф + 2kπ/n))], k = 0, 1, 2, 3, ....... 

 
10. In an experiment to determine the half life of a radioactive material by counting the 

emitted radiations as a function of time, the recorded counts are 1000000 for 10 
seconds at t = 0 and 10000 for the same time period at t = 10 s.  The errors in the 
counts are the usual statistical ones and that in the determination of time is 0.1 s. 
Choose the correct way to express the half life : 
A) (0.460517 + 0.006529) s B) (0.46 + 0.01) s 
C) (0.4605 + 0.0065) s  D) (0.461 + 0.007) s 

 
11. An atomic particle P of mass 240 amu collides with another particle Q of mass     

16 amu at rest, thereby getting scattered elastically. Which of the following 
correctly describes this scattering event? (Primes indicate the particles after 
scattering). 

 
 
  
 
 
 
 
 
 
 
 

A)     B)   C)   D) 
 
12. For a classical system with Lagrangian L and Hamiltonian H what does the 

combination (H – L) depend on? 
A) T alone   B) V alone 
C) Both T and V   D) Neither T nor V 
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13. A particle moves subject to the constraint expressed via the equation x2+y2 = 5t. 

The particle is said to move under which of the following constraints? 
A) Cyclic    B) Scleronomous 
C) Non-holonomic  D) Holonomic 

 
14. An atomic electron moving in an orbit of radius 3Å has a velocity of 3 X 105 m/s. 

What is the total area swept out by a radius vector of the orbit in one second? 
A) 9 X 10-5 m2   B) 9 X 10-15 Å2 
C) 4.5 X 10+15 Å2   D) 4.5 X 10-15 Å2 

 
15. An electron having rest mass me moves with a kinetic energy three times its rest 

energy. What will be its momentum? 
A) mec    B) 2√15mec 
C) 4mec    D) √15mec 

 
16. Two simple harmonic motions (SHMs) have the same angular frequency                

ω = 500 rad/s and equal displacement amplitudes A1 = A2 = A. The phase 
difference between the SHMs is ∆φ = 0.55π. The two SHMs are now added 
together to form a resultant SHM. The displacement amplitude of the resultant 
SHM is 
A) 0.1A     B) 0.5A  
C) 0.9A     D) 1.3A 

 
17. A physical system is subjected to a translation in time. It is found to remain 

invariant. What can be concluded from this observation? 
A) The total energy of the system is a conserved quantity 
B) The net angular momentum is a constant of the motion of the system 
C) The net linear momentum is conserved 
D) The kinetic energy of the particles in the system is invariant 

 
18. In a central force field, 

A) The force is always inversely proportional to the square of the distance 
from the centre of the force 

B) The force is always directed along the radius vector and depends only on 
the distance from the centre of the force 

C) The force is always directed along the radius vector and inversely 
proportional to the square of the distance from the centre of the force 

D) The force is always directed along the radius vector and depends on the 
distance as well as on the azymuthal angle 

 
19. The Lagrangian of a system with one degree of freedom q is given by                     

L = α (dq/dt)2 + β q 2.  Here α and β are constants. If p denotes the canonical 
momentum conjugate to q then which one of the following statements is 
CORRECT?  
A) p = 2 β q and is a conserved quantity 
B) p = 2 β q and is  not a conserved quantity 
C) p = 2 α (dq/dt) and is  not a conserved quantity 
D) p = 2 α (dq/dt) and is a conserved quantity 
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20. A particle is moving with a velocity of 3 X 106 ms-1. What will be the associated 

phase velocity? 
 A) 3 X 106 m s-1   B) 3 X 1010 m s-1 

C) 6 X 106 m s-1   D) 30 nm s-1 
 
21. A beam of alpha particles of energy 5 MeV is incident on a gold (79Au197) target. 

Scattering takes place. What is the approximate closest distance of approach of the 
alpha particle to the gold nucleus? 

 A) 45 Å  B) 45 nm  C) 45 fermi D) 90 fermi 
 
22. What does the Poisson bracket {p,H} between the momentum and the Hamiltonian 

evaluate to? 
 A) Zero  B) - dp/dt  C) dq/dt  D) dp/dt 
  
23. The mean lifetime of a muon travelling with a velocity 99.9% of the velocity of 

light as measured in the laboratory frame is 2.2 µ s. On the average, how far will 
the muon travel in its own frame of reference before decaying? 

 A) 14.75 km B) 29.41 m C) 660 m  D) Infinite 
 
24. The space time coordinates of two events as measured in a frame S are as follows : 

x1=x0, t = x0/c (y1=0, z1=0);  x2=2x0, t = x0/2c (y2=0, z2=0). C is the velocity of 
light. There exists a frame in which these two events occur at the same time. What 
is the velocity of this new frame? 

 A) c/2    B) -c/2 
C) c/4    D) Not possible to have simultaneity 

 
25. A pair of electric charges of equal magnitude q and opposite sign are separated by a 

distance d along the X-axis at equal distances from the origin on either side of it, 
the positive charge being on the negative side of the X-axis. Which of the 
following gives the approximate magnitude and direction of the electric field set up 
by the two charges at a point on the axis at a distance r from the origin (r >> d)? 

 A) (1/4 π ε0) (2q/r2) towards the positive direction of the Y-axis 
B) (1/4 π ε0) (2q/r2) towards the negative direction of the Y-axis 
C) (1/4 π ε0) (qd/r3) towards the negative direction of the X-axis 
D) (1/4 π ε0) (qd/r3) towards the positive direction of the X-axis 

 
26. Maxwell's equations for the static case are given below. Which one permits us to 

write the electrostatic field to be written in the form E = -∇φ? 

A) ∇ .  E = r / ε0   B) ∇ X E = 0 

C) ∇ . B = 0   D) ∇ X B = µ0J 
 
27. A wire of length L m is bent into a circular loop. What is the magnetic moment of 

the wire loop when a current I ampere flows through it? 
 A) L2/4π    B) IL/4π 

C) IL2/4π    D) 4π IL2 
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28. The magnitude of the magnetic dipole moment due to a circular loop of radius R 
carrying current: 

 A) πR2I    B) 2πR2I 
C) πR2I/2    D) 4πR2I 

 
29. A 300 mm long conductor is placed along the X axis carries a current of 10 A along 

the positive X direction. It is situated in a magnetic field of magnitude 0.8 T along 
the +Z axis. The conductor experiences a force F. What will be the direction and 
magnitude of F? 

 A) 24 N along the positive Y direction 
 B) 24 N along the negative Y direction 
 C)   2.4 N along the positive Y direction 
 D) 2.4 N along the negative Y direction 
 
30. A bar magnet is moved relative to a solenoid. An emf is induced in the solenoid. 

The magnitude of the induced emf does not depend on 
A) The resistance of the wire of the solenoid 
B) The speed with which the magnet is moved 
C) The pole strength of the magnet 
D) The number of turns in the solenoid 

 
31. The lowest cut-off frequency of a rectangular wave guide with inside dimensions 

(3 × 4.5 cm) operating at 10 GHz is 
 A) 10 GHz B) 6 GHz  C) 10/9 GHz D)       10/3 GHz 
 
32. The electrostatic potential in a certain region of space is given by φ (x) = φ o(x2 + 

y2 + z2) where φ o is constant. Then the charge density giving rise to the above 
potential would be : 

 A) Zero  B) -6 φo εo C) +6 φo εo D) -6 φo / εo 
 
33. A magnetic field exists in a region of space where there is no conduction current. 

However, there is a displacement current with a density of 15 A/m2. What will be 
the magnitude of the curl of the magnetic vector B?  (ε0 and µ0 are respectively the 
electric permittivity and magnetic permeability of free space). 

 A) 15µ0 Gauss/m   B) 5µ0 A/m2 
C) 5/µ0 A/m2   D) 5 ε0 Gauss/m 

 
34. An optical system consists of two media with refractive indices n1 = 1.5 and         

n2 = 1.33, separated by an interface. An electromagnetic wave with frequency 
5.765 X 105 GHz is incident on the interface in medium 1 at an angle of incidence 
of 650(Given sin 650 = 0.891). What will happen to the wave? 
A) The wave will be completely transmitted into the second medium with the 

same frequency and velocity 
B) The wave will be completely reflected back with the same frequency and 

velocity 
C) The wave will be completely transmitted into the second medium with the 

same frequency but a larger velocity 
D) The wave will be partially transmitted into the second medium with the 

same frequency but a larger velocity 
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35. Which of the following correctly describes the electric fields at the surface of a 

conductor? 
A) They are always normal to the surface 
B) They are always zero 
C) They are always tangential to the surface 
D) They are independent of the surface charge density 

 
36. What are the boundary conditions that the magnetic fields obey on the surface 

between two materials when there are no free currents on the surface? 
 A) The field H is continuous and the curl of B is continuous. 

B) Both B and H approach infinity at boundary surfaces 
C) The normal components of B are continuous and the tangential components 

of H are continuous 
D) The normal components of H are continuous and the tangential components 

of B are continuous 
 
37. A hollow rectangular waveguide has its axis along the Z-axis. Waves are
 propagating along the length of the guide. The TEM component has 

A) Only Hz = 0 and all other components are non-zero. 
B) Only Ez = 0 and all other components are non-zero. 
C) Both Hz and Ez = 0 and all other components are non-zero. 
D) All components of the fields are zero. 

 
38. One of Maxwell's equations pertaining to electromagnetic fields can be written as : 

 
 
 
 
 

This equation is based on an important theorem in electromagnetism. Which one is 
it? 
A) Gauss's Law   B) Faraday's Law 
C) Ampere's Law   D) Modified Ampere's Law 

 
39. An electromagnetic wave passing through vacuum is governed by the following 

equations for the electric and magnetic fields : E = E0 sin(ωt – kx) and B  = B0 
sin( kx – ωt). What is the relation between the amplitudes E0 and B0? (c = velocity 
of light) 
A) k E0   =  ω B0   B) ω E0   =  k B0 
C) E0 B0  =  ω k   D) cE0    =  B0  

 
40. The impedance of an open circuited transmission line is ZOC and that for a short 

circuited line is ZSC. Its characteristic impedance Zo in terms of the above two 
quantities is given by 

 A) Zo = ZOC  ZSC   B) Zo = √(ZOC  ZSC) 
C) Zo = √(ZOC /ZSC)  D) Zo = √(ZSC /ZOC) 
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41. A particle of charge -5 X 10-18 Coulombs has a velocity of 3 m.s-1 along the X-axis. 

On its way, it enters a region of space where a magnetic field and an electric field 
co-exist. The electric field of magnitude 6 X 104 V. m-1 is directed along the 
negative Z axis. On emerging from this region the particle continues to move along 
its initial direction with no deviation. What should be the magnitude and direction 
of the applied magnetic field? 

 A) 2 X 104 Web. m-2, along -Y axis    
B) 2 X 104 Web. m-2, along +Y axis 
C) 10-4 Web. m-2, along -Y axis    
D) 10-4 Web. m-2, along +Y axis 

 
42. The Gibb's function G in thermodynamics is defined as G = H-TS. In an 

isothermal, isobaric, reversible process, what happens to G? 
A) Varies linearly   B) Varies non linearly 
C) Remains zero   D) Remains constant but not zero 

 
43. An ideal gas expands subject to the equation PVγ = C. Here C and γ are constants 

characteristic of the gas. The initial and final values of the state parameters V and P 
are respectively (Vi,Pi) and (Vf,Pf). The work done during this expansion is W. 
What will be the expression for W? 

 A) (VfPf -ViPi ) /(1- γ)  B) (Vf - Vi)( Pf – Pi)/2 
C) Pf [Vf (1+γ) - Vi (1+γ)] /(1 + γ) D) Pi [Vi (1+γ) - Vf (1+γ)] /(1 – γ) 

 
44. Select the valid thermodynamic relation from the following : 
 A) (∂T / ∂V)S =  - (∂V / ∂S)P B) (∂T / ∂V)S =  - (∂P / ∂S)V  

C) (∂T / ∂P)S =   - (∂V / ∂S)P D) (∂P / ∂T)V =   (∂V / ∂S)T 
 
45. The temperature of the surface of the sun is often taken to be 5778 K. The peak 

emission from the sun occurs at a wavelength of  502 nm. The brightest part of the 
spectrum of the star Sirius is located at a wavelength of 290 nm.  What is the 
approximate surface temperature of Sirius?  

 A) 1000 K   B) 3338 K 
C) 9000 K   D) 10000 K 

 
46. Pick the correct statement from the following regarding Bose-Einstein 

condensation of liquid helium: 
A) Liquid Helium-4 being a boson undergoes Bose-Einstein condensation at a 

temperature of 2.17 K, but liquid He-3 being a fermion can never undergo 
such a process 

B) Liquid Helium-3 can also undergo a similar process by Cooper-like pairing 
which results in a boson state, but the transition occurs at much higher 
temperature 

C) Liquid Helium-3 can also undergo a similar process by Cooper-like pairing 
which results in a boson state, but the transition occurs at much lower 
temperature 

D) Liquid Helium-3 being a fermion undergoes a similar condensation process 
at much higher temperatures 
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47. The physical meaning of the normalization of a quantum mechanical wave function 

is 
 A) The wave function is continuous everywhere in space 

B) The wave function is single valued 
C) The particle exists somewhere in space 
D) The wave function is finite everywhere 

 
48. An approximation to the un-normalized wave function Ψ of a particle moving in 

one dimension is shown in figure, being zero for x < 1 and x > 5. What will be the 
probability of finding the particle between x = 2 and x = 4? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

A) 5  B) 15  C) 0.3333  D) 0.577 
 
49. What is the value of the commutator [px, Lz] ? (p is the momentum operator and L 

is the angular momentum operator) 
A) Zero  B) ih  C) i hLy  D) -i hpy 

 
50. An electron has a speed of 500 m/s, determined with an accuracy of 0.004%. What 

is the corresponding accuracy with which the position can be measured? 
A) 0.0598 m B) 0.598 m C) 0.289 mm D) 2.89 mm 

 
51. A quantum mechanical harmonic oscillator is in its ground state. Where will its 

probability density be maximum? 
 A)  At the two ends as in the case of the classical counter part 

B) In the middle, unlike in the case of the classical counter part 
C) At a distance equal to 2/3rd of the maximum amplitude 
D) Near the middle, but displaced from the middle slightly 

 
52. The scalar product of the operators L and S relevant in spin orbit coupling is given 

by : (J = L + S) 
 

A) (L + S).(L + S)  B) (L – S ) . ( L - S) 
C) (J2 +  L2 +  S2)/2  D) (J2 -  L2  -  S2)/2 
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53. In the Heisenberg picture the wave function is time independent but operators are 
time dependent. For an oprator A which is time independent in the Schroedinger 
picture, the time evolution  in the Heisenberg picture is specified by the equation 
A(t) = U†(t) A U(t), U(t) being the time evolution operator.  What is the form of this 
operator? (H is the Hamilton operator and E the eigen value) 

 A) U(t) = exp (-iEt/ℏ)  B) U(t) = exp (iEt/ℏ )  

C) U(t) = exp (-iHt/ℏ)  D) U(t) = exp (iHt/ℏ ) 
 
54. The average kinetic energy of a particle described by the wave function              

Ψ(x) = √(2/a) sin (nπx/a), 0 < x < a , n = 1,2,3 ...... is 
 A) n2h2π2/4ma2   B) n2h2π2/2ma2 

C) n2h2π2/2ma3   D) n2h2π2/8ma2 
 
55. A spin-half particle is in a linear superposition 0.8|↑   + 0.6|↓  of its spin-up and 

spin-down states, |↑  and |↓  being the eigen states of σz. What is the expectation 
value of the operator 10 σz + 5 σx? (σx, σy and σz are the Pauli spin matrices). 

 A) 14.8    B) 2.0 
C) 7.6    D) 2.8 

 
56. Consider a complete orthonormal basis comprising of the basis vectors |i  , i = 0, 1, 

2, 3........, what does 
i

 |i   <i|  represent? 

A) Null operator 
B) Probabilty for the system being in the ith state 
C) The norm of the vector |i   
D) Identity operator 

 
57. How does the probability of an electron tunneling through a potential barrier vary 

with the thickness of the barrier? 
A) It decreases inversely with thickness 
B) It decreases sinusoidally with thickness 
C) It decreases linearly with thickness 
D) It decreases exponentially with thickness 

 
58. All quantum mechanical operators can be represented as matrices. Which of the 

following statements regarding these matrices is TRUE? 
 A) The matrix elements are independent of the choice of the basis 

B) The matrix elements depend very much on the choice of the basis 
C) The matrices corresponding to any two arbitrary operators always commute 

with each other 
D) Such matrices are always skew-Hermitian 

 
59. It is known that a given orbital angular momentum level splits into two levels with 

j = l +
2

1  and j = l -
2

1 consequent on the spin orbit coupling. Given that the energy 

splitting due to this effect is 0.003 eV for l = 2 in a given atom, what will be the 
corresponding splitting for l = 4? 

 A) 0.006 eV B) 0.012 eV C) 0.0054 eV D) 0.003 eV 
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60. The variational method can be applied to calculate the ground state energy of the 

hydrogen atom. What would be the best suited trial wave function for applying the 
procedure? (A and k are constants) 

 A) ψ(r) = A exp(-kr)  B) ψ(r) = A exp(-kr2) 
C) ψ(r) = A cos(kr)  D) ψ(r) = A exp(-ikr) 

 
61. Consider a 4-fold degenerate state with orthonormal eigen functions  u1, u2, u3 and 

u4. A perturbation H acts on the state. This is given by the matrix elements              
H12 = H21 = - g; g > 0, and all the other matrix elements are zero. What are the 
wave functions of the split levels? 

 A) u1, u2, u3 and u4 
B) (u1 – u2)/√2, (u1 + u2)/√2, u3 and u4 
C) (u1 – 2u2)/√2, (u1 + 2u2)/√2, u3 and u4 
D) (u1 – 3u2)/√2, (u1 + 3u2)/√2, u3 and u4 

 
62. The clipping action of a diode is due to 
 A) Its forward voltage drop being very small 

B) Its forward voltage drop being large 
C) Its junction capacitance 
D) Its depletion region being very thin 

 
63. Thermal runaway is not possible in FET because as the temperature of FET 

increases 
 A) The channel resistance decreases 

B) The transconductance increases 
C) The drain current increases 
D) The mobility tends to decrease 

 
64. In an emitter follower 

A) The emitter is common to both the input and output sides and the input 
impedance is low 

B) The base is common to both the input and output sides and the input 
impedance is low 

C) The collector is common to both the input and output sides and the input 
impedance is high 

D) The emitter is common to both the input and output sides and the input 
impedance is high 

 
65. The quoted ripple factor in a regulated power supply is 0.04%. With a DC output of 

5 Volts what is the Joule heating power loss due to the ripple alone when the load is 
a 10 Ω resistor? 

 A) 4 X 10-7 W   B) 2 X 10-4 W 
C) 8 X 10-7 W   D) 4 X 10-3 W 
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66. What is the speciality of the following logic circuit in which two inputs are given 

to terminal A and B? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A) The output Y is always 1, independent of the two inputs A and B. 
B) The output Y is always 0, independent of the two inputs A and B. 
C) The output is always the same as A, independent of the state of B. 
D) The output is always the same as B, independent of the state of A. 

 
67. A simple counter consists of three JK flip-flops connected as shown below. The 

output is taken from QA, QB and QC, QC being the most significant bit (MSB). A 
train of clock pulses is sent through the circuit after resetting it to zero. After how 
many pulses will the counter reset again? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A) 8  B) 4  C) 3  D) 5 
 
68. A given logic circuit functions as an XOR gate when positive logic is used, 

wherein the higher voltage level corresponds to logic 1. How will it function when 
the logic is changed to negative logic? 

 A) NOR  B) NAND  C) XNOR  D) OR 
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69. In a solar cell, use is made of which of the following portion(s) of the I-V 

characteristics? 
 A) 1  B) 2   C) 4  D) 1 and 4 
 
70. A certain section of an electronic circuit consists of three OP AMPs. One is 

operated as an inverting amplifier with input resistor Ri = 100 kΩ and feedback 
resistor Rf = 200 kΩ. The second one is operated as a non-inverting amplifier with 
same values for Ri and Rf. The outputs of the first two OPAMPs are fed to the two 
input terminals of the third OPAMP operated as a summing amplifier. The first two 
amplifiers are fed from the same signal source giving signals of 1 V amplitude. 
What will be the final output from the summing amplifier? 

 A) 1 V  B) -6 V  C) 0 V  D) 6 V 
 
71. An n- channel JFET has IDSS = 2 mA,and Vp = - 4 V. Its transconductance gm for an 

applied gate to source voltage VGS = -2 V in mA/V is 
 A) 0.25  B) 0.5  C) 0.75  D) 1.0 
 
72. An OPAMP is used as a differentiator. The output gain will be 
 A) Directly proportional to the frequency ω. 

B) Inversely proportional to the frequency ω. 
C) Directly proportional to  ω2. 
D) Independent of the frequency ω. 

 
73. In an n channel JFET, the channel becomes pinched off and the drain current  

reaches a saturation value at a particular applied voltage. This means that 
A) The majority carrier concentration within the channel has reached a 

saturation value 
B) The minority carrier concentration within the channel has reached a 

saturation value 
C) The width of the channel near the drain end has reached a maximum 

possible value, subject to the dimensions of the device 
D) The width of the channel near the drain end has reached a minimum 

possible value 
 
74. An amplifier with feedback has a voltage gain of 20 and a bandwidth of 750 kHz. 

When the feedback is removed, the bandwidth falls to 500 kHz. What is the type of 
feedback and the gain without feedback? 

 A) -ve, 30    B) +ve, 30  
C) -ve, 13.33   D)       +ve,13.33 

 
75. A multichannel analyzer is used to record the pulse height spectra of radiations 

detected by suitable detectors. It uses a 12 bit ADC. What will be the resolution of 
the analyzer? 

 A) 0.00024%   B) 0.0024%  
C) 0.024%   D) 0.24% 
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76. The voltage gain of a CE amplifier is  
 

A) 
E

ie

R
h

1     B) 
ieh
Rh Lfe  

C) −
ieh
Rh Lfe     D) None of these 

 
77. When a BJT is used as an amplifier, 
 A) The EB junction is reverse biased and CB junction is forward biased 

B) The EB junction is reverse biased and CB junction is reverse biased 
C) The EB junction is forward biased and CB junction is forward biased 
D) The EB junction is forward biased and CB junction is reverse biased 

 
78. An amplitude modulated carrier wave is represented by V = [12 + 0.5 cos           

(5.3 X 104 t)] cos (3 X 107 t). From the following choose the correct set of values 
for the frequencies of the carrier wave and the modulating signal and the 
modulation index. 

 A) 4.8 MHz, 8.5 kHz, 4.2% B) 60 MHz, 30 kHz, 4.2% 
C) 4.8 MHz, 8.5 kHz, 92% D) 60 MHz, 30 kHz, 92% 

 
79. A positronium atom has the proton of a hydrogen atom replaced with a positron. 

What will be the possible ground state energy of such an atom? 
 A) -13.6 eV   B) -6.8 eV 

C) - 3.4 eV   D) -27.2 eV 
 
80. The lifetime for the 2p → 1s transition in hydrogen is 1.6 × 10−9 s. The natural line 

width for the radiation emitted during the transition is approximately  
 A) 4.11 eV    B) 0.411 MeV 

C) 0.411 X 10-6 eV  D) 2.05 eV  
 
81. In the Bohr model of the hydrogen atom, the radius of a stationary orbit is directly 

proportional to 
 A) n-1  B) n-2   C) n  D) n2 
 
 
82. Which of the following sets of three quantum numbers is not allowed for an atomic 

electron? 
 A) n = 3   l = 2   ml = –1  B) n = 2   l = 1  ml = 1  

C) n = 4    l = 4  ml = –2  D) n = 6  l = 0  ml = 0 
 
83. The magnetic quantum number m of an atomic orbital defines: 

A) The energy level of the orbital 
B) The shape of the orbital 
C) The spatial orientation of the orbital 
D) The spin of the electrons in the orbital 
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84. An NMR experiment consists of measuring the energy associated with one of the 
following  physical phenomena. Choose the appropriate selection. 
A) Excitation of a core electron from an atom 
B) Flipping the magnetic spin vector of a nucleus (having a non-zero magnetic 

moment) in a strong magnetic field 
C) Activating a molecular vibration 
D) Promoting a valence electron from the ground state to the higher state 

 
85. The transition 51D2 →51P1 in cadmium atom has a wavelength of 643.8 nm. The 

normal Zeeman effect experiment is carried out in the lab using a spectrometer 
having a resolution of 0.01 nm. What will be the minimum magnetic field needed 
to observe the split lines? 

 A) 0.26 T   B) 0.52 T  C) 2.6 T  D) 5.2 T 
 
86. For an  electron in the 4f shell, the total orbital angular momentum will be 
 A) √2 ℏ  B) √3 ℏ  C) 2√3 ℏ  D) 3 ℏ 
 
87. Which electronic transition of Li2+ will give rise to radiation of the same 

wavelength as the first line in the Balmer series of the hydrogen atom? 
 A) n2 = 3 to n1 = 2  B)  n2 = 6 to n1 = 3 

C) n2 = 9 to n1 = 6  D)  n2 = 9 to n1 = 8 
 
88. The Stark effect comprises of the splitting of the energy levels by an electric field. 

The magnitude of the energy splitting in the lowest non-vanishing order in the case 
of the ground state of the hydrogen atom for a given electric field is 0.003 eV. 
What will be the splitting when the electric field is doubled? 

 A) Remains the same  B) 0.012 eV 
C) 0.0015 eV   D) 0.006 eV 

 
89. The J' = 1 → J'' = 0 transition in HCl  molecule occurs at 20.68 cm-1. If we assume 

that the molecule can be considered as a rigid rotor, what will be the wavelength of 
the  J' = 15→ J'' = 14 transition? 

 A) 3.22 mm.   B) 1.66 nm.  
C) 322 nm.   D) 32.2 µ m  

 
90. In a given sample, the Raman lines occur at wavelengths of 406.55 nm and     

434.1 nm. What will be the wavelength of the exciting radiation and which of the 
two Raman lines will be most intense? 

 A) 420.33 nm; 434.1 nm will be more intense 
B) 419.85 nm; 434.1 nm will be more intense 
C) 420.33 nm; 406.55 nm will be more intense 
D) 419.85 nm; 406.55 nm will be more intense 

 
91. Electrons with de Broglie wavelength λ are incident on the target in an X-ray tube. 

What will be the cut off wavelength λo of the emitted X-rays? 
 A)  λo = 2mc λ2/ h  B) λo =  2h/mc 

C) λo =  2m2c2λ2/h  D) λo = λ 
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92. In the X-ray diffraction of a set of crystal planes having d equal to 0.18 nm a first 
order reflection is found to be at an angle of 25°. The wavelength of the X-rays is  

 A) 0.076 nm   B) 0.152 nm 
C) 1.52 nm   D) 0.326 nm 

 
93. A piece of copper and another of germanium are cooled from room temperature to 

80 K. How do the resistances of the two materials vary? 
 A) The resistance of each of them increases 

B) The resistance of Cu increases and that of Ge decreases 
C) The resistance of Cu decreases and that of Ge increases 
D) The resistance of each of them decreases. 

 
94. Fermi level of intrinsic semiconductor at 0K is 
 A) Far above near to the conduction band     

B) Far below near to the valence band 
C) At the top of the valence band     
D) Near the middle of the band gap  

 
95. The forbidden energy gap of carbon in diamond structure is  
 A) 7.0 eV     B) 1.0 eV 

C) 0.01 eV    D) 70 eV 
 
96. The Fermi energy of silver at 0 K is given to be 5 electron volt. What will be the 

mean energy of electron in silver at this temperature? 
 A) 6 electron volt   B) 12 electron volt  

C) 1.5 electron volt   D) 3 electron volt  
 
97. Above Curie temperature, the spontaneous polarization for ferro electric materials 

is  
 A) Zero.   B) 0.5  C) 2   D) Infinity  
 
98. Hall effect cannot be used to measure  
 A) Mobility of semiconductors     

B) Conductivity of semiconductors  
C) Resistivity of semiconductors 

 D) Band gap of semiconductors 
 
99. A ferromagnetic material is one in which neighbouring atomic magnetic moments 

are predominantly 
 A) Parallel in small regions of material.  

B) Parallel and unequal in small regions of material.  
C) Equal and parallel throughout the material.  
D) Unequal and parallel throughout the material.  

 
100. A superconductor has a transition temperature TC of 20 K. A critical field of 100 G 

is required to destroy its superconductivity at 15 K. What critical field will be 
required at a temperature of 10 K? 

 A) 58.3 G  B) 100 G  C) 200 G  D) 171.4 G 
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101. A Cooper pair consists of two electrons which are 
 A) Bound via exchange of photons 

B) Bound via exchange of phonons 
C) Unbound due to the Coulomb repulsion 
D) Bound due to spin-orbit interaction 

 
102. The Bloch function is defined as ψ(r) = uk(r)exp(-ik.r). What does it represent? 
 A) The wave function of the core electrons in the atoms of the lattice. 

B) A phonon wave traversing a crystal lattice with amplitude given by the 
factor uk(r). 

C) The wave function of electrons moving in a periodic potential and the 
periodicity is contained in the factor uk(r). 

D) The passage of an electromagnetic wave through a periodic lattice. 
 
103. The Debye temperatures for lead and silver are respectively 105 K and 225 K. The 

vibrational contribution to the specific heat capacity of lead at 5 K is given to be 
0.291 J / K.mole. What will be the corresponding value for silver? 

 A) 0.0296 J / K.mole  B) 2.863 J / K.mole 
C) 0.623 J / K.mole  D) 0.136 J / K.mole 

 
104. The electrical resistivity of intrinsic germanium at room temperature is 0.47 Ωm. 

The mobilities of electrons and holes are respectively 0.39 and 0.19 m2/V.s. What 
are the intrinsic concentration of electrons and holes? 

 A) Both equal to 0.506 X 1019 m-3 
B) Both equal to 2.292 X 1019 m-3. 
C) 1.545 X 1019 m-3 for electrons and 0.751 X 1019 m-3 for  holes. 
D) 0.506 X 1019 m-3 for electrons and 2.291 X 1019 m-3 for holes. 

 
105. Which is TRUE of a pyroelectric material? 

A) When a point in the middle of the material is heated, a voltage develops 
across the two ends 

B) When this material is heated, electrons are expelled from it resulting in a 
net positive charge and a consequent generation of a voltage 

C) When pressure is applied to the material, a voltage develops across the two 
ends 

D) When this material is heated, a voltage is developed across it, consequent 
on the movement of atoms resulting in a net polarization 

 
106. According to the shell model including spin orbit interaction for atoms and nuclei, 

which of the following statements is correct regarding the two split levels j1 = l + 
1/2  and j2 = l - 1/2? 
A) In  the nuclear case, j2 lies lower in energy whereas in the atomic case, it is 

j1 which lies lower in energy 
B) In  the nuclear case, j1 lies lower in energy whereas in the atomic case, it is 

j2 which lies lower in energy 
C) The separation between j1 and j2 in nuclei is much smaller than that for 

atoms 
D) The separation between j1 and j2 in both nuclei and atoms decreases as the l 

value increases 
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107. An excited state 5/2+ of a nucleus decays to another excited state 1/2+ emitting a 
gamma ray of energy E1 = 250 keV. The same excited state also can decay to the 
ground state 3/2- emitting a gamma ray of energy E2 = 500 keV. What will be the 
ratio of the intensities of the two gamma ray transitions? 

 A) E1 : E2 = 7813   B) E1 : E2 = 0.000128 
C) E1 : E2 = 5 X 10-7  D) E1 : E2 = 2 X 106 

 
108. A given species of radioactive nuclei has a mean life of 10 hours. What is the 

probability that a given nucleus in the sample will survive exactly three half lives? 
 A) 12.5%    B) 87.5% 

C) 5%    D) 95% 
 
109. Pick the correct choice for an experimental evidence for the existence of discrete 

energy levels for nuclei. 
 A) Electrons emitted during beta decay have discrete energies 

B) The conversion electrons emitted from nuclei have discrete energies 
C) The alpha rays emitted from nuclei have discrete energies 
D) Nuclear decay is a discrete process 

 
110. Given that the mass of a O16 nucleus is 2.66 X 10-26 kg, what will be the 

approximate value for density of nuclear matter inside the nucleus? 
A) 103 kg.m-3   B) 1012 kg.m-3 
C) 1024 kg.m-3   D) 1018 kg.m-3 

 
111. A proton is located at a distance of 12 fermis from the centre of an 13Al27 nucleus. 

What can be said about the Coulomb force of repulsion and the nuclear force of 
attraction between the two? 

 A) The two forces are more or less equal in magnitude 
B) The nuclear force is much stronger 
C) The nuclear force is completely absent at this distance 
D) Both are of similar magnitudes, but the Coulomb force is smaller 

 
112. The atomic mass of helium is 4.0026 amu and that of hydrogen is 1.0078 amu. 

Neutron mass is 1.0087 amu. (1 amu = 931.5 MeV). What will be the binding 
energy per nucleon in the helium nucleus? 

 A) 7.1 MeV   B) 28.3 MeV 
C) 932.1 MeV   D) 938.7 MeV 

 
113. Heavier stable nuclei have a higher value of the neutron to proton ratio than light 

nuclei have. This is in order to provide 
A) More nucleons so that the total binding energy increases 
B) A greater magnitude of the weak nuclear interaction 
C) More attractive electromagnetic interaction 
D) More attractive strong interaction so that the repulsive electromagnetic 

forces can be overcome 
 
114. In the Compton effect, a photon with energy E scatters through 90° from a 

stationary electron of mass me. The energy of the ejected electron will be 
A) E2/(E+mec2)   B) E/2 
C) E2/mec2   D) mec2E/(E+mec2) 
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115. Which equation is an example of artificial transmutation? 
 A)  92U238 →2He4 + 90Th234 B) 13AL27 + 2He4 →15P30 + 0n1 

C) 6C14 →7N14 + e- + ν   D) 88Ra226 →2He4 + 86Ra222 
 
116. According to the liquid drop model, the fission process occurs due to  
 A) Pairing of nucleons   

B) Neutron-proton asymmetry 
C) Large oscillations 
D) A competition between surface energy and Coulomb energy 

 
117. One of the following properties of a nucleus is decided by the shape of the nucleus. 

Which one is it? 
 A) Mass of the nucleus     

B) Electric dipole moment 
C) Electric quadrupole moment    
D) Magnetic moment 

 
118. A sodium iodide detector is used to detect gamma rays of energy 1.022 MeV and 

the Compton scattered gamma rays at 900 to the incident beam. The amplitude of 
the pulses corresponding to the direct gamma rays is 5.11 Volts. What will be the 
the amplitude of the pulses corresponding to the scattered gamma rays? 

 A) 2.56 Volts   B) 1.7 Volts 
C) 0.22 Volts   D) 3.41 Volts 

 
119. Protons and neutrons are fermions and also baryons. Which of the following 

describes protons and neutrons?  
 A) They are composed of three quarks and have a half integer spin 

B) They are composed of a quark and an antiquark and have a half integer spin 
C) They are composed of three quarks and have zero or integer spin 
D) They are composed of a quark and an antiquark and have zero or integer 

spin 
 
120. Identify the principal mode of decay of the positively charged muon µ+? 
 A) µ+ → π+ + ν µ + ν e   B) µ+ → e+ + ν e + ν µ 

C) µ+ → p + ν µ   D) µ+ → n + e++ ν µ  
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 1. Let F = ∇f be the gradient of a scalar function f. The value of the closed line 
integral ∫F.dl where dl is an element of length along a curve C is 

 A)    Zero    B)    π 
 C)    2π    D)    1 

 
2. Consider an imaginary rectangular box inside a vessel in which water is flowing. 

There will be a net positive outward flux of water across the closed surface of the 
box per unit area. What is this quantity referred to in vector language? 

 A)    Divergence of a vector field. B)    Gradient of a scalar field. 
 C)    Gradient of a vector field. D)    Curl of a vector field. 
 
3. A scalar function is defined by ϕ (r) = 3x2 + 4yz. What is its gradient at the point 

(1,-1,2) and what is its orientation with respect to the surface ϕ = a constant? 
 A)    6 i + 8 j – 4 k; Tangential to the surface ϕ = a constant. 
 B)   6 i + 8 j – 4 k; Normal to the surface ϕ = a constant. 
 C)    10;  Arbitrary direction. 

  D)   6 i + 8 j – 4 k; at 450 to the normal to the surface ϕ = a constant. 
 
4. A function f(t) is represented by the following equation : 

   f(t) =  t2   0 < t < 2 
    = - t + 6 for 2 < t < 6 
  The Fourier expansion of the function has a constant term given by 

 A)    8 / (9π)    B)    16 / 9 
 C)    24 / (9π)   D)    32 / 9 
 
5. Ai and Bjk are two arbitrary tensors of rank one and two respectively. ɛijk is the 

Levi-Civita symbol in 3 dimensions. Then what is the nature of the quantity 
AiBjkɛijk? 

 A)    A scalar   B)    A tensor of 3rd rank 
C)    A tensor of 6th rank  D)    A vector 

 
6. The edges of a parallelepiped are represented by the vectors = (  m, 
   and    Then its volume is  
 A) 14 m3    B) 10 m3  C) 20 m3  D) 24 m3  
 
7. The adjacent sides of a parallelogram can be represented by the vectors  
    and      Then its diagonals are given by the 
 vectors  

 A)   and            
 B) 3   and        
 C)   and      
 D) 3   and        
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8. The density of the material of a wire is determined by measuring its length, radius 

and mass. The respective measured values are: (5 + 0.01) cm, (0.5 + 0.005) cm, 
(0.4 + 0.004) gm. What is the maximum percentage error in the calculated value 
of the density? 

    A)  4 %  B)   2.2 %  C)  0.022 % D)   3.2 % 
 
9. Given the following matrices: 

 
 
 
 
 
 

  Indicate whether the product AB is defined or not; if defined what is the order of 
 the matrix product? 

  A)  Defined; 2 X 1                   B)  Defined; 1 X 2 
             C)  Not defined                      D)  Defined, 3 X 3 
 

10. Given the function f(z) = (z 2 - 2)/ {(z +1)3 (z2 – 4)}. Where are the poles located? 
  A)   z = 0, 1, -1  B)   z = -1, 2, -2 C)   z = 1, 1, -1 D)  z = 2, 1, -1   

 
11. For a particular system, one of the generalized co-ordinates is an angle. What are 

the dimensions of the corresponding generalized force component? 
 A)   Force    B) Angular momentum 

  C)   Energy    D) Torque 
 

12. In the Kepler problem of a planet moving in a planar elliptical orbit around the 
sun, which of the following quantities is conserved and why? 

  A) Linear momentum because there are no external forces on the system. 
 B) Kinetic energy because there are no external forces on the system. 

  C) Angular momentum because there are no external torques acting on the  
  system. 

  D) Potential energy because the motion is in one plane. 
 
13. Which of the following is the unit of scattering cross-section?   
 A)   B) barn  C) steradian D) fermi 
 
14. Law of conservation of linear momentum results from 
 A)  Homogeneity of space. 
 B) Isotropy of space. 
 C)  Unidirectional property of time. 
 D)  Homogeneity of time. 
 
15. A particle has its de Broglie wavelength equal to its Compton wavelength. What 

will be its speed? 
 A)  c  B) c/2  C)  √2c  D)  c/√2 
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16. The following examples illustrate constraints in mechanical systems. Which 
among them is a non-holonomic constraint? 

 A)   A simple pendulum composed of a weight and an inextensible string  
  attached at the top end to a pivot. 

 B)  A rigid body in uniform motion under the action of a conservative force  
  field. 

 C)   Foucault pendulum 
 D)  A particle moving in a smooth horizontal plane. 
 
17. Given below are examples of forces.  Choose the one type of force that cannot be 

referred to as a “central force”. Here, i is the unit vector along the X axis, r is the 
radius vector and v is the velocity. 

 A)    F = - kxi,    B)    F = GM1M2r/r3 
 C)    F = KQ1Q2r/r3  D)    F =  Kv 
 
18. A canonical transformation is effected from (q,p) to (Q,P) via a generating 

function of the form F(q, Q, t). What will be the relation between q, p, Q and P? 
 

   A)  p = ∂F / ∂q ;  P = -   ∂F / ∂Q   
  B)    p = ∂F / ∂q ;  P = ∂F / ∂Q 
    C)  q = ∂F / ∂p ;  P = -   ∂F / ∂Q  
  D)    q = ∂F / ∂p ;  P = ∂F / ∂Q 

 
19. A relativistic particle is moving with a momentum 6 MeV/c. Its total relativistic 

energy is 10 MeV.  What is the speed of the particle? 
   A)  0.8 c  B)  0.2 c  C)  0.6 c  D)  c / √3 

 
20. A particle confined to move in the X-Y plane has its Lagrangian given by  
 L = ½(px

2 + py
2)/m + mω2 (x2+y2). Here m and ω are constants of the motion, x 

and y are the generalized co-ordinates and px and py

 
are the corresponding 

generalized momenta. Identify the conserved quantity.  
 

   A)  px + py     B)  (x py – y px)n where n = 1, 2, 3 .....  
   C)  (px

2 + py
2)     D)  pz 

 
21. If denotes phase velocity and  denotes group velocity of a wavepacket, which 
 of the following is true for a medium with anomalous dispersion?  
 A)    B)   
 C)    D)  
 
22. Although there are indications of a non-zero rest mass for the neutrinos, often they 

are assumed to be massless. What will be the relative velocity of a neutrino 
approaching a photon head on? 

  A)   c  B)  2c  C)   Zero  D)  √2c 
 
23. The Poisson bracket for {Lx, Lz} is 

   A)  Zero  B)  Ly  C)  -Ly  D)  iLy 
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24. A periodic and repeating disturbance exists on the surface of a lake which 
generates waves travelling outward from the point of disturbance in the form of 
circular waves. The frequency of the disturbance is 10 Hz. The velocity of the 
waves on the surface is 5 m/s. What is the minimum distance between particles of 
the medium which remain stationery?  

   A)  5 m  B)  0.25 m  C)  2.5 m  D)  0.5 m 
 
25. Find the magnitude and direction of force acting on a charge particle of charge  

20 m C, moving with a velocity (6 i + 8 j) ms -1 in a magnetic field of   
 (8 i - 6 j) x 10-3 Tesla. 
 

  A)   2 x 10-3 N along the positive Z axis.  
  B)   1.92 x 10-3 N along the positive Z axis. 
  C)   1.92 x 10-3 N along the negative Z axis. 
  D)    2 x 10-3 N along the negative Z axis. 

 
26. A is a point very close to and outside the surface of a metal sheet which carries a 

uniform charge distribution. B is another point directly beneath A, but just inside 
the metal. An electric field of 2 V/m exists at A. What are the values of the surface 
charge density (in terms of the electronic charge) and the discontinuity in the 
tangential component of the electric field across the surface? 

             A)  2.2 x 108e and 2V/m.  B)   1.1 x 108e and 2V/m. 
 C)    2.2 x 108e and zero.  D)   1.1 x 108e and zero. 
 
27. A static electric field exists in a certain region of space which contains a non-

uniform distribution of charges.  Equipotential surfaces in this region 
 A)    Are always parallel to one another.   
 B)    Can intersect along a straight line. 
 C)    Can intersect along curved lines.    
 D)    Never cross each other. 
 
28. The ratio of the electric permitivity to the magnetic susceptibility of vacuum has 

units as 
  A)  Ohm 2             B)  Ohm-2  

 C)   ms-1    D)  Volt. Ampere 
 
29. Let B represent a static magnetic field density and J the associated current density. 

Then which of the following conditions is satisfied? 
  A)   ᐁX B = 0.    B)   ᐁX B = J. C)   ᐁ. B = 0.  D)   ᐁ. B = J. 

 
30. An electromagnetic wave has an electric field component given by  
 E = Eo sin (107 t – 5x). What are the magnitudes of the velocity and wavelength of 

the waves? 
  A)   2.0 x 106 m/s and 2π/5 m.  B)    2.0 x 106 m/s and π/5 m. 
  C)   2.0 x 106 m/s and 2 m. D)   1.0 x 106 m/s and π/5 m. 
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31. A waveguide section in a microwave circuit will act as a  
             A)  low pass filter   B)  band pass filter 
             C)  high pass filter  D)  band stop filter 

 
32. The differential form of Faraday’s law of electromagnetic induction is  
 A)   ᐁ.E = ∂B/∂t   B)    ᐁ.E = - ∂B/∂t 
 C)    ᐁ X E = - ∂B/∂t  D)    ᐁ X E = - ∂H/∂t 
 
33. The dimensions of a rectangular waveguide are 6 cm X 4cm. What is the cut-off 

wavelength for the TE10 mode? 
  A)   120 mm B)    12 mm  C)    120 m  D)    60 mm 

 
34. At a certain point in space and time, the magnetic field in a plane electromagnetic 
 wave travelling in free space along the positive x-direction is given by 

 = 6.0 ×10–8  tesla. The electric field at the same point at the same instant is 
given by  =  

 A) -18  Vm–1   B) 18  Vm–1  
 C) 18  Vm–1   D) 2×10–16  Vm–1 
 
35. An electric circuit consists of six 1.5 V cells in series with a bulb. A charge of  
 0.1 C is driven through the circuit in 10 seconds. What is the work done in the 
 process? 

  A)   0.9 J  B)   0.09 J  C)   0.15 J  D)   9 J 
 
36. A plane electromagnetic wave of a particular frequency is incident normally on the 
 surface of a good conductor. If the wavelength of the wave decreases by a factor 
 of nine, the skin depth will 

             A)  increase by a factor of 3.       B)  decrease by a factor of 9. 
             C)  remain the same.                    D)  decrease by a factor of 3. 

 
37. Given below are the names of certain laws or equations and the corresponding 
 mathematical expressions in electromagnetism. Which pair of the two entries is 
 not correct? 

  A)   Faraday's law of electromagnetic induction. ∇ x E = - ∂B / ∂t. 
  B)   Continuity equation, ∇.j = - ∂ρ / ∂t. 
  C)   Poisson’s equation, ∇2ϕ = 0. 
  D)   Ampere's circuital law, ∇ x H = j + ∂D / ∂t. 

 
38. A plane electromagnetic wave is passing through a dielectric medium (K = 9) 
 along the X direction. Its electric field amplitude is 20mV/m. What is the 
 maximum value and direction of the Poynting's vector? 
 

  A)   3 mJ.m-2. s-1, along the X-axis    
  B)    3 µJ.m-2. s-1, along the X-axis 
  C)   47 mJ.m-2. s-1, along the Z -axis    
  D)    47 µJ.m-2. s-1, along the Y-axis 
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39. A charged particle of velocity v enters a region of space where a magnetic field 
 exists. The initial direction of motion of the particle is at 45

0
 to the direction of 

 the field. Which statement is correct? 
 

  A)   The particle is accelerated by the component of the field parallel to v and  
  deflected by the component of the field normal to v. 

  B)   The particle is accelerated by the component of the field normal to v and  
  deflected by the component of the field parallel to v. 

    C)   The particle is not at all accelerated, but only deflected by the component 
  of the field parallel to v. 

   D)   The particle is not at all affected by the component of the field parallel to v
  and is only deflected by the component of the field normal to v. 

 
40. The dominant mode of electromagnetic wave propagation in a rectangular 
 waveguide is 

  A)   TE10.  B)   TE11.  C)   TM11.  D)  TM10  
 
41. Two charged particles move along exactly equal helical paths in opposite 
 directions. What can be said about the two particles? 

            A)  They have equal z components of momentum  
  B)  The specific charges are equal 
           C)  They have equal charges       
  D)  They represent a particle-antiparticle pair 

 
42. The peak in the intensity distribution of a certain emitting surface occurs at  
 λ= 4000 Å at a temperature of 4000o K. What is the corresponding wavelength 
 in the radiation emitted from the surface of the human body at a temperature of 
 37o C? 

    A)  5000 Å B)   6160 Å C)  5.16 microns D)   5162 Å  
 
43. In a micro canonical ensemble, a system A of fixed volume is in contact with a 
 large reservoir B. Then  
 A) A can exchange only energy with B 
 B) A can exchange only particles with B 
 C) A can exchange neither energy nor particles with B  
 D) A can exchange both energy and particles with B 
 
44. Two containers A and B having the same volume contain helium gas and argon 
 gas respectively at the same temperature and pressure. What can be said about the 
 partition function of the two gases, assuming them to be ideal? 

  A)  The partition functions have the same value for both A and B. 
  B)   Partition function of the gas in A is greater than that in B because A  

  contains a lighter gas. 
    C)   Partition function of the gas in B is greater than that in A because B  

  contains a heavier gas. 
    D)   The answer will depend on the actual values of the temperature and  

  pressure. 
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45. Which of the following physical constants has the same dimensions as  
 pressure x velocity per (0K)4? 

  A)  Boltzmann's constant.  B)  Stefan's constant. 
  C)  Rydberg constant.  D)  Planck's constant. 

 
46. Which of the following thermodynamic relations is not correctly related to the law 
 of conservation of energy? 

  A)  dU = dQ - dW   B)   dU = TdS - PdV 
     C)  dH = TdS  + VdP  D)   dF = SdT - PdV 

 
47. A block of ice is taken out from a freezer, kept on a table and allowed to melt. 
 What happens to the entropy and why? 

     A)   The entropy increases because the density of water is more than that of ice. 
     B)   The entropy decreases because water is less dense than ice. 
     C)   The entropy decreases because the specific heat of water is more than that 

  of ice. 
     D)   The entropy increases because the molecular arrangement of molecules in 

  the water is less ordered than in the solid ice. 
 
48. Given below are four statements about Eigen functions of quantum mechanical 
 operators. One among them is not correct. Which one is it? 

   A)  No two Eigen functions can have the same Eigen value. 
  B)  Eigen functions with different Eigen values are orthogonal to one another. 
  C)  Normally Eigen functions are normalized. 
  D)  All the Eigen functions must be single valued, finite and continuous. 

 
49. Which of the following relations is WRONG with regard to Dirac delta function? 
 A)   

B)  

 C)   
 D)  
 
50. Define an operator pr = - i (h / 2π r) (∂ /∂ r) r. Which is the corresponding Eigen 
 function? 

            A)    e-ikr  B)    sin (kr)  C)     eikr
 
/ r  D)    r eikr 

 
51. A particle in confined to move inside a cubical box wherein the potential is a 
 constant equal to zero. It is well known that the energy of the particle depends on 
 three integer quantum numbers nx, ny and nz.What is the dependence of energy on
 these numbers? 

  A)  Sum of the three integers.  

  B)  Sum of the squares of the three integers 
  C)   Product of the squares of the three integers  
  D)  Product of the three integers 
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52. A particle is confined to move inside a spherical volume of radius 10-15 m. What is 
 the most likely magnitude of its momentum? 

  A)   20 keV/c  B)  200 keV/c C)   100 MeV/c D)  2 GeV/c 
 
53. It is found that a particle in a one-dimensional box of length L can be excited from 
 the n = 1 state to the n = 2 state by light of frequency ν. If the length of the box is 
 doubled, the frequency needed to produce the n =1 to n = 2 transition becomes  
 A)   B)   C) 2 ν  D) 4 ν 
 
54. Spin orbit interaction is a common feature of the shell models in the atom and the 
 nucleus. While comparing the two cases, which of the following statements is 
 wrong? 

  A)  The ordering of the two levels j = l + 1/2 are different in the two cases. 
  B)  The order of magnitudes of the spin orbit splittings are widely different for 

  the two cases. 
  C)  Both shell models consider a predominant centre of force which causes the 

  coupling 
  D)  The spins involved in the two cases have different values. 

 
55. If two operators commute, 
 A) they have the same set of eigen values  
 B) their eigen values can be accurately measured simultaneously  

C) their eigen values cannot be measured  
D) one of them has always the eigen value zero  

 
56. The distinct levels of a harmonic oscillator labelled with different integer values of 
 the quantum number l are 

  A)  All degenerate with a degeneracy of 2l + 1.  
  B)  All non-degenerate. 

  C)  All degenerate with a degeneracy of l.   
  D)  All degenerate with a degeneracy of l2. 

 
57. All real physically observable variables have corresponding quantum mechanical 
 operators. This necessitates that the matrices representing such operators 

   A)   Have all zeros as diagonal elements    
  B)   Have all diagonal elements imaginary 
  C)  Have all diagonal elements real    
  D)   Are diagonal matrices. 

 
58. At what energy will the de Broglie wavelength of an electron be equal to the  
 radius of the first Bohr orbit in a hydrogen atom? 

       A)   13.6 eV    
  B)   3.4 eV 

 C)   533 eV     
 D)   Equal to the rest mass energy of the electron 
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59. A certain species of atoms get excited and remains in that state for an average time 
 period of 1 ns. It then decays to the ground state emitting radiation of the 
 appropriate wavelength. What is the uncertainty in the frequency of the light 
 emitted? 

  A)   160 kHz B)   1 GHz  C)   6.28 GHz D)   160 MHz 
 
60. A quantum mechanical system is oscillating at a frequency of 2765 rad per sec 
 and has an energy of 1.963 MeV. Identify the value of the corresponding quantum 
 number n.  

  A)   1.08 x 1018   B)    6.77 x 1018 
  C)   1.77 x 1017   D)   1.08 x 1016 

 
61. The quantum numbers s =  ½   and s =  -½ are the allowed values for the spin 
 components of an electron. What do these represent? 
 A)   Clockwise and anti-clockwise rotation of an electron about its axis  

  respectively. 
 B)   Anti-clockwise and clockwise rotation of an electron about its axis  

  respectively. 
 C)   Magnetic moments of the electron pointing up and down respectively. 
 D)   Two quantum mechanical spin states which do not have classical analog. 
 
62. 10 eV photons belong to  
 A) X-rays    B) Ultra violet rays   
 C) Infra red rays    D) Microwaves  
 
63. To get an output Y = 0 from the circuit shown below, the input must be one of the 
 following. Which one is it? 

 
 
 
 
 

  A)  1 0 0    B)  0 1 0 
  C)  0 0 1    D)  1 0 1 

 
64. Which of the following configuration is frequently used for impedance matching 

in transistor circuits? 
 A) Fixed-bias   B) Emitter-follower 
 C) Voltage-divider bias  D) Collector feedback 
 
65. In which of the following applications of an OP Amp does the output get more 
 and more amplified as the input frequency increases, keeping same input 
 amplitude? 
 A)   Integrating circuit.  B)    Averaging amplifier 
 C)    Logarithmic amplifier  D)    Differentiating circuit 
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66. A student constructs a voltage regulator using a 3.1 V Zener diode. However he 
 connects the diode with a reversed polarity as compared to the normal operation. 
 What will be the output? 
 A)    3.1 V     
 B)   Slightly less than 3.1V 
 C)   Around 0.7 V.    
 D)   Zero since the connection is wrong. 
 
67. Any type of sophisticated logic gates can be constructed using 
 A)    AND and OR gates only. B)    AND and NOT gates only. 
 C)    NAND or NOR gates only. D)    OR and NOT gates only. 
 
68. An integrating circuit is constructed using an µA741 OP AMP. What are the 
 important components in the circuit apart from the OP AMP? 
 A)    A resistor in series with the input and an inductor as the feedback  element. 
 B)    A resistor in series with the input and a capacitor as the feedback  element. 
 C)    A capacitor in series with the input and a resistor as the feedback  element. 
 D)    A capacitor in series with the input and an inductor as the feedback 

 element. 
 
69. Figure shows a typical OP AMP circuit. Which statement below does not pertain 
 to this circuit?  

 
 
 
 
 
 
 
 
  A)  Gain is unity.  

 B)  Input and output are in phase.  
 C)  It is used to isolate the input and output so that the input is not loaded too 
  much.  
 D)  There is no feedback in the circuit.  
 
70. A MOD-16 counter is holding the count 10012. What will the count be after 31 
 clock pulses? 
 A)  10002.  B)  10102.  C)  10112.  D)  11012. 
 
71. A mod-2 counter is followed by a mod-5 counter. The combination is equivalent to 
 which one of the following counters? 
  A)  mod-7 counter   B)  mod-3 counter 
 C)  decade counter  D)  binary coded decimal counter 
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72. Which expression describes the output of the following logic gate correctly? 
 
 
 
 
 
 
 
 
 
 
 
 

73. A low pass filter has upper cut off frequency of 450 kHz. Another filter has a 
 lower cutoff frequency of 455 kHz, passing all frequencies above this frequency 
 455 kHz.  If these are connected in parallel, what will be the nature of the resulting 
 circuit? 

  A)  Low pass filter with upper cutoff frequency of 455 kHz. 
  B)  High pass filter with lower cutoff frequency of 450 kHz. 
  C)  Band pass filter with a band width of 5 kHz. 
  D)  Band stop filter with a stop band width of 5 kHz. 

 
74. Which of the following is not a common type of optical fibre? 
 A) Single-mode graded-index B) Single-mode step-index  
 C) Multimode graded-index D) Multimode step-index  
 
75. With a 200 kHz frequency clock pulses, eight bits are serially entered into a shift 
 register.  What time will the entire operation last? 

  A)  4 micro sec B)   40 micro sec C)  400 micro sec D)  4 milli sec 
 
76. What does the envelope of an amplitude modulated wave contain? 

  A)  The information in the signal being communicated. 
 B)   Carrier frequency. 

  C)   Harmonic frequencies of the signal. 
  D)  The two side band frequencies. 

 
77. It is desired to make a solar panel to provide 9 V output at a maximum load 
 current of 2 amperes. Individual solar cells with output voltage of 0.6 V and rated 
 maximum output currents of 100 mA are available. Which combination of the 
 solar cells will give the desired output? 

  A)  One series combination of 20 solar cells to provide the  2 amp current  
  output, connected to one parallel combination of 15 solar cells providing  
  output voltage of 9 V .    

  B)  One series combination of 15 solar cells to provide the output voltage of 
   9 V, connected to one parallel combination of 20 solar cells providing  
   2 amp current. 
  C)   Parallel connection of 15 sets, each of 20 serially connected solar cells to  

  provide both output voltage and current. 
  D)  Parallel connection of 20 sets, each of 15 serially connected solar cells to  

  provide both output voltage and current. 
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78. The ideal value for the CMRR of an OP AMP is 

  A)   Infinity B)   Zero  C)   10.  D)   1000 
 
79. A π0 meson at rest decays into two photons of equal energy. If the mass of the 
 meson is 135 MeV/c2, what will be the wavelength of each photon in fm? 

  A)    2.925       B)   18.37 
  C)   1.837 x 10-5   D)   2.925 x 10-6 

 
80. Consider the Lyman and Balmer series of the hydrogen atom. What is the ratio of 
 the wavelengths of the first lines of the two series in the above order? 

  A)  5/27     B)   27/4  C)  27/5  D)   27/8 
 
81. An NMR experiment consists of measuring the energy associated with what 
 physical phenomenon? 

  A)  Flipping the magnetic spin vector of a nucleus (having a non-zero   
  magnetic moment) in a strong magnetic field. 

  B) Excitation of a core electron from an atom 
  C)  Activating a molecular vibration. 
  D)  Orienting the spin vector of the nucleus by the magnetic field of the  

  electrons. 
 
82. The Raman spectra of the HCl molecule is observed. If the vibrational constants 
 we and we xe are respectively 2937.5 and 51.6, both in units of cm-1. What will be 
 the location of the first Stokes line in the spectrum in the same unit? 

  A)  2989.1  B)  2885.9  C)  2834.3  D)  3040.7 
 
83. How many distinct peaks do you expect in the proton NMR spectrum of 12CH4 
 molecule? 

  A)  4.  B)  2.  C)  1.  D)  3. 
 
84. What is the correct ratio, in decreasing order of magnitude, of the intensities of the 
 main components in the scattered spectrum of a given sample? 

  A)  Rayleigh : Stokes : Anti-Stokes    
  B)  Rayleigh : Anti-Stokes : Stokes 

          C)  Anti-Stokes : Stokes  :  Rayleigh    
  D)  Stokes : Anti-Stokes :  Rayleigh 

 
85. Choose the correct statement regarding a mesonic hydrogen atom 

    A)   It has one electron of the hydrogen atom replaced by a mu meson and  
  mesonic transitions result in X-ray emission rather than visible light. 

    B)   It has an electron revolving round a mu meson and electronic transitions  
  result in gamma rays instead of visible light. 

  C)   It has one electron of the hydrogen atom replaced by a mu meson and  
  mesonic transitions result in ultra violet emission rather than visible light. 

            D)   It has an electron revolving round a mu meson and electronic transitions  
  result in X- rays instead of visible light. 
 
 
 

POLYTECHNIC
 T

RB - 
PHYSIC

S

RASIP
URAM

 - 
88

07
43

24
25

www.kalvikural.comwww.kalvikural.com



13 
 

86. Pick the correct statement regarding the main processes involved in the operation 
 of lasers: 

    A)   Spontaneous emission depends both on the number of atoms present in the 
  excited state and on the intensity of incident light, whereas stimulated  
  emission depends only on the intensity of incident light. 

            B)   Spontaneous emission depends only on the intensity of incident light  
  whereas stimulated emission depends also on the number of atoms present 
  in the excited state. 

           C)   Spontaneous emission depends only on the number of atoms present in the 
  excited state whereas stimulated emission depends also on the intensity of 
  the incident light. 

            D)   Both spontaneous emission and stimulated emission depend on the number  
   of atoms present in the excited state and on the intensity of incident light. 

 
87. The ground state and excited state spins of 57Fe nucleus are respectively 1/2 and 
 3/2. The Mössbauer spectrum of a foil of iron enriched with 57Fe exhibits a single 
 signal at zero velocity. The spectrum is now recorded in an applied magnetic field.  
 How does the spectrum change? 

  A)  Two lines  B)  Three lines  C)  Four lines  D)  Six lines 
 
88. Which combination of the four quantum numbers n, l, ml, ms of an electron in an 
 atom is not allowed? 

  A)  3, 2, 1, -1/2.   B)  3, 3, -2, 1/2. 
  C)  2, 1, 0, 1/2.   D)  2, 1, -1, -1/2. 

 
89. Hyperfine splitting of atomic spectral lines results from 
 A)  Spin-orbit coupling    

   B)  Coupling of the spins of individual electrons 
 C)  Coupling of nuclear spin with the magnetic field generated by the   
  electron. 

  D)  Spin-lattice interaction  
 
90. The J = 0 → 1 rotational transition for H79Br occurs at 500.72 GHz. Assuming 
 the molecule to be a rigid rotor, the J = 4 → 5 transition occurs at:  

  A)  50.1 cm-1    B)  66.8 cm-1  
  C)  16.7 cm-1    D)  83.5 cm-1 

 
91. The ratio of the electrical conductivity to the thermal conductivity of metals at ordinary 
 temperatures is 

  A)    Directly proportional to the temperature. 
  B)    Inversely proportional to the temperature. 
  C)   Constant over a range of temperatures. 
  D)    A universal constant. 
 

92. Phonons are quanta of lattice vibrations in the same way as photons are quanta of electromagnetic 
 waves. What is the spin of these particles? 

  A)   Zero.    B)    1/2. 
  C)   1.    D)    Their spin is undefined. 
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93. In the photoelectric effect, light is incident on the surface of a metal and causes 
 photoelectrons to be emitted. For a given metal, which of the following is true 
 about the energy of the emitted photoelectrons?  

    A)  The energy of the photoelectrons increases when the frequency of the  
  incident light increases.  

              B)  The energy of the photoelectrons increases when the intensity of the  
  incident light increases.  

             C)  The energy of the photoelectrons increases when the wavelength of the  
  incident light increases.  

             D)  The energy of the photoelectrons is characteristic of the metal and  
  independent of the incident light.  
 
94. The lattice constant of a face centred cubic lattice is 3.14 Å. What will be the 
 volume of the unit cell in the reciprocal lattice? 

  A)  3.23 x 1028 m3   B)  30.96 x 10-30 m3  
 C)   8.0 x 1030 m-3   D)  7.67 x 10-27 m3 
 
95. What are the miller indices of the set of crystal planes shown shaded in the figure? 

 
 
A) (102)  B) (101)  C) (110)  D) (201) 

 
96. An electron gas has a Fermi energy at the temperature T. The energy  of the 

state for which the probability of being occupied is ( ) is given by  
 A)     B)   
 C)   D)  
 
97. Which of the following aspects is NOT COMMON to ferromagnets and 
 ferroelectrics? 
 A) They possess permanent magnetic or electric dipoles 
 B) They contain iron 
 C) They show hysteresis behaviour 
 D) Their characteristic property disappears when heated to high temperature 
 
98. The dielectric constant of a material at optical frequencies is mainly due to 
 A) ionic polarizability   
 B) dipolar polarizability 
 C) electronic polarizability  
 D) ionic and dipolar polarizability 

 
 
 

a 

b 

c 
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99. Curie-Weiss law is obeyed by a magnetic material  
 A)  At the Curie temperature only. 
 B)  Above the Curie temperature. 

C)  Below the Curie temperature.   
 D)  At all temperatures. 
 
100. A material was subjected to electrical conductivity studies at various temperatures. 
 A part of the data obtained is reproduced below:   

 
   What type of material is it? 
 A)   Semiconductor.  
  B)    Good conductor. 
 C)    Perfect insulator.   
 D)    It is difficult to decide using the limited data provided. 
 
101. The powder method is usually employed for obtaining the X-ray diffraction 
 pattern of samples. Which type of samples is it best suited for? 

  A)   Any type of samples.  B)    Single crystals. 
  C)    Amorphous materials.    D)    Polycrystalline samples. 
 

102. Which magnetic property is exhibited by all materials in varying degrees?  
  A)    Paramagnetism.   B)    Ferromagnetism 
  C)   Ferrimagnetism.   D)   Diamagnetism. 
 

103. The Debye temperature in tantalum is given as 240 K. What is the corresponding 
high frequency cut off in the derivation of the energy of all vibrations in Debye 
theory?   

  A)    5000 GHz   B)    5000 MHz  
  C)   796 GHz   D)   796 MHz 

 
104. Select the correct statement regarding Cooper pairs 
 A)     The binding energy of Cooper pairs is of the order of 10-6 eV, they are 

 broken at temperature below the critical temperature and are fermions. 
  B)    The binding energy of Cooper pairs is of the order of 10-3 eV, they are  

  broken at temperature above the critical temperature and are fermions. 
  C)    The binding energy of Cooper pairs is of the order of 10-3 eV, they are  

  broken at temperature above the critical temperature and are bosons.  
  D)    The binding energy of Cooper pairs is of the order of 10-6 eV, they are  

  broken at temperature above the critical temperature and are bosons. 
 
105. Which type of material can be used in a microphone as transducer? 

  A)    Piezo electric materials B)    Pyroelectric materials 
  C)    Ferroelectric materials D)    All dielectric materials 
 
 

Temp  Temperature (K) 300 300    400   500         600 

Cond   Conductivity (S.m-1)    0.004 0.047   0.047 0 0.202       0.535 
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106. Shell model incorporating spin orbit coupling is useful for predicting the spin and 
 parity of the ground states of nuclei. What is the prediction in the case of  8O17 

 nucleus? 
  A)    0-   B)    (3/2)-  C)    (5/2)+  D)    1+ 

 
107. The radius of a  nucleus is measured to be 3.6  10-15m. The radius of a  
 nucleus can be estimated to be  
 A) 8.6  10-15m   B)  4.8  10-15m 
 C) 7.2  10-15m   D) 2.7  10-15m 
  
108. The radioactive isotope 95Am241 decays by alpha emission. Two prominent groups 
 of alpha particles have energies of 5.486 MeV and 5. 443 MeV. Which is the 
 daughter nucleus and what is the energy difference of the energy levels of the 
 daughter nucleus involved? 

             A)    93Np239, 10.929 MeV.  B)   94Pu237 , 43 MeV. 
   C)   95Am237 ,  43 keV.  D)   93Np237 ,  43 keV. 

 
109. Co60 nucleus has two excited states of energies 2.5 MeV and 1.33 MeV.  The 
 higher excited state decays by gamma emission to the ground state via the 
 intermediate state and emits two gamma rays. Give the energies of the two 
 radiations in the order in which they are emitted. 
 

  A)    2.5 MeV and 1.33 MeV. B)    1.17 MeV and 1.33 MeV. 
             C)    1.33 MeV and 1.17 MeV. D)    2.5 MeV and 3.83 MeV. 

 
110. Which of the following pairs of nuclei are mirror nuclei? 

             A)  13Al27   and  14Si28  B)    13Al27   and  13Al26 

 
            C)   13Al27   and  14Si27  D)    14Si27   and  14Si28 

 
111. One group of elementary particles in the list below interact via the strong 
 interaction. Which is it? 

  A)    Leptons   B)   Hadrons  
  C)    Photons   D)    Muons 

 
112. The total binding energy of 53 I127 nucleus is 1072.58 MeV. It is required to expel 
 two neutrons from this nucleus. How much energy is required on the average to be 
 supplied to the nucleus to do this? 

  A)    8.446 MeV   B)    16.892 MeV 
  C)    931 MeV   D)    14.49 MeV 

 
113. Fission chain reaction in a nuclear reactor can be controlled by introducing  
 A) Iron rods   B) Graphite rods  
 C) Platinum rods    D) Cadmium rods  
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114. Consider the processes of fusion of two light nuclei with A < 12 and the fission of 
 a heavy nucleus beyond Uranium. Which statement below will be most 
 appropriate regarding the two cases? 
 A)  The heavy nucleus will always undergo spontaneous fission, whereas the 

 two light nuclei can fuse only if they have sufficient kinetic energies. 
 B)  The heavy nucleus will always undergo spontaneous fission and the light 

 nuclei can fuse irrespective of their energies. 
 C)  The heavy nucleus can sometimes undergo spontaneous fission, whereas 

 the two light nuclei can fuse only if they have sufficient kinetic energies. 
 D)  The heavy nucleus can undergo fission only if it absorbs slow neutrons, but 

 the light nuclei can fuse irrespective of their energies. 
 
115. Geiger counter is suitable for 
 A) Extremely fast counting  
 B) Slow counting  
 C) Differentiating between radiation types 
 D) All the above situations 
 
116. How fast should a charged particle travel to emit Cerenkov radiation?  
 A) With a speed greater than the speed of light in vacuum  
 B) With a speed equal to the speed of light in vacuum  
 C) With a speed greater than the speed of light in the medium  
 D) With a speed greater than the speed of sound in the medium 
 
117. In the nuclear fusion process two nuclei collide with each other and fuse   
 into a  heavier nucleus.  Which of the following statements is true about   
 this process? 

  A)    The process can occur at all energies of the incident particle and the total  
  mass is conserved. 

  B)    The process can occur only above a minimum energy of the incident  
  particle and the total mass is conserved. 

  C)    The process can occur only above a minimum energy of the incident  
  particle and the total mass of the lighter nuclei is greater than that of the  
  fused nucleus.  

  D)    The process can occur only above a minimum energy of the incident  
  particle and the total mass of the lighter nuclei is smaller than that of the  
  fused nucleus 

 
118. In deep inelastic scattering experiments to investigate whether the proton has any 
 internal structure, electrons are scattered off by protons. For this, the energy of the 
 electron must be of the order of  
 A) KeV  B)  MeV   C) GeV  D) TeV 
 
119. Which of the following radiations move with the maximum velocity? 

  A)   200 MeV electron  B)   2 MeV proton 
  C)    0.2 eV gamma ray  D)  200 MeV pion  

 
120. Pick the only elementary particle interaction process from the following: 

  A) π - + p →  ᴧ0 + K0  B)    ᴧ0 →  π - + p 
  C)   p → n + e- + ν   D)    e → γ+ γ 
     ___________________________  
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