





























Z-8

39. The number of ways in which /V identical bosons can be distributed in two degenerate energy

levels is

B.
C. N(N+1)/2
D.

A. N+1

N(N-1)/2

N

40. Equation of state for a gas of volume V. pressure p and temperature 7 is given by

pV3/% = KRTwhere K is a constant and R is the molar gas constant. The difference of the

heat capacity at constant pressure (C,) and the heat capacity at constant volume (C,) for this

system is

A.

2
3

3KR V1/2
2

2KR

3

D, 28 y-1/2

3

41. The mechanical work done by an ideal gas to change the volume from /; to /2 in an adiabatic

process (for which pV” = C) is

s | 1
A el ]

B.

2 - T
y T
) T . N
y-1 Vf'l !v’z\"'_l

5l I 1
y-1lyyt v

42, The eigenfunction of the differential operator (x + Ed;), corresponding to eigenvalue 2 is

of the form

A e-i.lx+x2/2

B elx-—xz;’z

B e—['.lx-xz/'z

D. e

-Ax—-x2/2
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Z-8

43, Free neutrons have a mean lifetime rand a deBroglie wavelength Ags. If the mass of a neutron

is m, then the distance they would travel before decaying to half of their initial value is

A.
m

B.

m;{ds

44, In which of the following radioactive decay processes, the mass number of the nucleus

remains same even after the decay?
A. Alpha decay and Beta decay

B. Alpha decay and Gamma decay
C. Beta decay and Gamma decay
D

. Only Gamma decay

45. For a hydrogen atom, the energy level separations for very large » and Rydberg constant Ry

is proportional to
A. 1/}

B. 1/n?
C. l/n
D

. 'R

46. The commutator of [p,, f(x)] is equal to
A. ik

L df(x)

B. —m——dx
o df(x)
(& lﬁ—“—dx
D. iaf(x)
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Z-8

47. Given the one-dimensional wavefunction (x) = ;;f—a—z- with —oo < x < oo, the value of

A required to normalize Y(x) is
A. 243 /m)"?
B. (ai/n)'?
C. (a*2n?)\?
D. (a*2m)"?

48. The probability current density for a particle of mass m with wavefunction of the form
P(x) = Ae'* + Be~** js
A (A7 +1BY)
B. Z(JAI* - |BJ?)
C. (A - (B

K s
D. —(A*B —B=*A)

49. A particle s confined to a region —n/2 < x < 7/2 and has a normalized wave function of the

formyY(x) = \[g cos?x. The probability that the particle will be found between x = 0 and

x=mn/4 is
1 2
A=+ =
4 am
X 8
16 3m
1 3
G =4 =
2+81‘T
1 3
D, ===
4 8m

50. If a capacitor of 100uF is discharged from 100 ¥ to 10 ¥, then the work done by the electric

field due to the discharge is
A.1495]

B. 0.495)

C.1.01J

D.0.61J
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Z-8

51. If a particle with charge 2e is moving in a circle of radius 2R in a direction perpendicular to
the magnetic field of strength B/2, then the magnitude of the momentum of the charged
particle is
A. eRB

B. 2eRB

C. eRB/2

D. 4eRB

52. Two thin parallel plates of length L. with surface charge density ¢ are placed vertically,
separated by a distance d with a potential V5. An electron is projected from the centre of the

plates with a velocity of vy as shown in the figure. If the potential between the plates varies

alV =V (1 - i), then velocity of the electron when it reaches the end of the plates is

__ [ecd? 1/2 i
A‘ vf - (ZEum) = ;
B (ngdz)lﬂ : '\\
v Epm Loy \‘ 5
{
’ az\/? 1
¢ v = (%) I !
ecd\1/2 | t
D- (Eom) ;—(—Fi—-—-_—_-';-”.....__ _:Y______

53. The dispersion relation for a low-density plasma is w? = wf + c?k? where w,is the plasma
frequency and ¢ is the speed of light in free space. The relationship between the group

velocity (ve) and phase velocity (vp) is

A vy =ve
B. vp=v,'?
C. vprg=c?
D. vg=v,"?

54. A toy of 7.5 mm tall is on the central axis 100 cm from the front face of a bi convex lens of
20 c¢m focal length. If the image of the toy formed on a wall is 30 mm tall, the transverse

magnification of the lens is

A +4
B. -2
C. =35
D. -4
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Z-8

A thin positive lens of refractive index 1.6 in air has a focal length of 40 cm. This lens is
immersed in an aquarium 60 cm in front of a small fish to form an image. The image
characteristics of the fish are

A. The image is real, inverted and magnified 2 times

B. The image is virtual, inverted and magnified 3.6 times

C. The image is real, inverted and magnified 2 times
D.

The image is virtual, inverted and magnified 2 times

A Keplerian telescope operating at infinite conjugates is composed of two thin positive
lenses separated by 1.55 m providing an angular magnification of 30. The viewer pulls the
eyepiece out by 5 cm to clearly see the object with a relaxed eye. The location of the object
is

A, 64.50m

B. 46,50 m

C. 31.55m

D. 55.13m

A common lens coating material used for non-reflective coating has a refractive index of 1.6,
The thickness of a non-reflective coating to be used for 800 nm light is

A. 125 nm

B. 250 nm
C. 400 nm
D.

500 nm

. The state of polarization of the wave E= E, sin(wt — kz)l + E, sin(wt — kz — E)j is

A. Circular 45° with X-axis and clockwise rotating

- B. Elliptical 45° with X-axis and clockwise rotating

C. Circular 45° with X-axis and counter-clockwise rotating

D. Elliptical 45° with X-axis and counter-clockwise rotating
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59. The total number of lines a grating must have in order to separate two wavelengths 8790 A
and 8810 A in the 4" order is
A. 110
B. 220
C. 440
D. 880

60. The thickness of a zero order half-wave plate made using a material with a difference of 0.2
between the extraordinary and ordinary refractive indices for a light of 600 nm is
A. 6.0 um
B. 3.0 um
C. 1.5 um
D. 1.2 pm

61. Two physical pendulums with a natural angular frequency of 0.6 s' are coupled with the
help of a spring of spring constant of 3.14 N/m. If the out of phase frequency of the pendulum
is 0.8 s'1, the coupling strength of the system is

A. 0314
B. 0.628
& 017
.D. 0.280

62. A measuring tape is exactly 80.0000 m long at a temperature of 20°C. If the expansion
coefficient of the material used for tape is 1.2 x 10 K-!, then the length of the tape at 40°C
is
A. 80.0160 m
B. 80.0192m
C. 80.0240 m
D. 80.1920 m
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Z-8

63. A medium with a density of 2 kg/m? has a sound speed of 400 m/s at room temperature. A
sinusoidal wave of moderate loudness creates a maximum pressure of 4.0%102 Pa. The
intensity of the sound wave in the units of W/m? is

A. 0.80 <10

B. 0.32 x10%
C. 0.25 x10®
D. 0.16x10°

64. The amount of force required to pull the two glass plates separated by a distance d which are
wetted by the liquid drop of surface tension 7 and radius r (>>d), is
A.réT/d
B. 2nr2T/d
C. mrT/d
D.2mrT/d

65. The additional work done for blowing the soap bubble formed with a liquid of surface tension
T from the radius 7y to 5 (where 1, > 17), is
A. 8rriT
B. 4nriT
C.8n(rf — )T
D.4n(r, — )T

66. Van der Walls bond is formed due to
A. complete transfer of electrons
B. sharing of electrons
C. electrons and ion cores interaction

D. dipole-dipole interaction

67. If a crystal plane intercepts the crystal axes a, b at 0.5, p and is parallel to the c-axis, Then
the Miller indices of the plane can be
A. (120)
B. (012)
C.(210)
D. (102)
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Z-8

68. The condition for an atom to possess orbital magnetic moment is that the atom must have

A. completely filled s-shells

B. partially filled s-shells

C. partially filled p, d or fshells
D. completely filled p. d or f shells

69. The value of the resistance R to maintain the specified branch currents in the circuit shown

in the figure is

1A _2A
A 0Q ]
1A
B. 20 ;
20 R é
C.30 ]
D. 4Q - T
i

142

GV

70. The value of the load resistance (R;) to draw the maximum power in the circuit shown in the

figure is
A 6Q
. 11.4Q

ERNTITAS

40

B
C. 10Q
D. 95Q

*71. The minority carriers in a p-n junction diode can be activated by

[: Illuminating the junction with radiation of energy higher than the bandgap

11: Increasing the temperature
[1I: Applying forward voltage
[V: Applying pressure
Which of the above statements are correct?
A 1&ll
B. 11 &1II
C. &1V
D. LIl &III
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Z-8

72. The forward voltage drop and the reverse breakdown voltage of the diodes in the circuit
shown in figure are 0,7 V and 20 V respectively. Then the voltage drop across the 1 kQ
resistance is 1kO

A. 2V

B. 0.7V
C. 14V
D. 0.6V

73. The forward voltage drop, Zener Voltage (Vz) and the maximum reverse current (Izmax) of
the Zener diodes in the circuit shown in the figure are 0.7 V, 9.3 V and 32 mA, respectively.
The maximum value of the load resistance (Ry) that can be used without exceeding Izmax in
any of the Zener diodes is

A. 4.64kQ
B. 1.L16 kQ
C. 348kQ
D. 2.32kQ

74. In a bridge rectifier circuit build with four Si diodes of 0.7 V forward voltage drop. If the
input peak to peak voltage is 15 V then the output peak voltage is
A 82V |
B. 7.5V
C. 68V
D. 6.1V

75. The simplified expression for the Boolean function F = (X + Y)W + XY is

o o @
Se
bk
et
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