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The width of the plateau region in a GM counter depends upon
(1) Type of radiation

(2) Energy of radiation

(3) Both (1) and (2)

(4) None of the above

Which of the following is a better material for shielding of Beta radiations ?
(1) Aluminum

(2) Lead

(3) Platinum

(4) Bismuth

The reaction time for a direct nuclear reaction is of the order of :
(1) 107" second
(2) 107" second
3) 1072 second
(4) 107° second

Which of the following is not true about Alpha emission ?

(1) The atomic number of parent nucleus decreased by 2 after Alpha mission.
2) The mass number of parent nucleus decreased by 4 after Alpha mission.
(3) The Alphé emission spectrum is a continuous spectrum.

(4) The most energetic Alpha particles are emitted from Polonium-212.

The energy of a thermal neutron at 27°C is :

(1) 0.026eV

(2) 0.26eV

(3) 2.6eV

(4) 26eV

P.T. O.



6. The density of the nucleus is of the order of :
(1) 10Kgm > ) 10""Kgm”
(3) 102 Kgm* | (4) 10?7 Kgm™

7. Beta decay is a consequence of':
(1) strong nuclear force
(2) electromagnetic force
(3) weak nuclear force

“) gravitéti(mal force

8. The number of electron-ion pairs created by a Gamma radiation of energy 1 MeVin a
gas having ionization potential equal to25 Vis:

(1) 6.4 x10° | : 2) 6.4 x 104 |
(3) 4x10° Y 4) 4x10*

9. The minimum cnergy of photon required for pair production is
(1) 1.022 eV e,
(2) 1.022 KeV
(3) 1.022 MeV
~ (4) 511 KeV

10. Interms of Redburg's constant (R), the wave number of first Balmer line is :
(1) R : o |
(2) 3R/4
(3) 5R/36
4) 8R/9

11. The ratio of the longest wavelength and the shortest wavelength observed in _high
spectral series of the emission spectrum of hydrogen is :

(1) 4/3 : - (2) 525/376
(3) 25/1 (4) 36/1
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The selection rules for passing back effect are :
(1) Am;=0

(2) Am;=0, = 1

(3) Am; =0, +1, Amg=0

(4) Am;j=0, %1, Amg=0, =1

The possible valucs of magnetic quantum number for each / are given by :

(1) 211, ' (2) 21+ 1,
(3) -2, @) 1+1

The splitting of a single line singlet into three component lines in the presence of

magnetic ficld is :

(1) Paschen-Back cffect

(2) Normal Zccman effect

(3) Anomalous Zceman Effect
(4) Joule-Kcelvin cffect

The possible values of Jz for D31 state of an clectron are
(D) 53‘-I‘:; lh; :-—':—3-!:;——5!:
2 2 2 2
(2) -3—)‘1; lh; ;llz;--—SIz
2 2 2 2
- -5
3) gn; -2-;,; _253-;:;—2—n

“) gh;g—h;—;h;%h

The full form of laser is :
(1) Light Amplification of Stimulated Emission Radiation

(2) Light Amplification of Spontaneous Emission Radiation
(3) Light Amplification by Spontaneous Emission of Radiation
(4) Light Amplification by Stimulated Emission of Radiation
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The coherence length of a laser beam with wavelength 440nm and coherence time 40ps
is :

(1) 11 Km
3) I.1 m

(2) 12 Km

(4) 1.2Km

If the distance between two plane mirrors fo

rming the resonant cavity is 0.3 m, then the
difference betw

cen frequencies of consecutive modes will be :

(1) 500MHy. (2) 100MHz

(3) SMHz (4) IMHz

The function of Helium atom in the Helium-Neon laser is :
(1) to provide cnergy to the Neon atoms

(2) to quench the Neon atoms

(3) to make Ncon atoms ‘inactive

(4) none of the above

In ruby laser, the rod is surrounded by a helical photographic flash lamp filled

with :

- (1) neon

(2) xenon
(3) aluminum

(4) chromium

The. energy of lhé lowest state in one dimensional box of length a is :
(1) Zero
h

2
@ ama?

h
8ma

h2
8ma

2

4)

2
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The wavefunction of a particle is given by :
w=Ae ¥ for 0-x<w
=0 for-o- = x =0
The valuc of A is :
k .
(M = (2) Jk
2
2 ]
3) .= =
o | w I
In onc dimensional potential box of length a, the probability of finding a particlc

will be maximum at :

a
(1) Zero : (2)‘ 5
3) %' ’ (4) a

According to Schrédinger, a particle is equivalent to :
(1) A sound wave

(2) A wave packet |

(3) A light wave

(4) A singlc wave
2

An eigenfunction of an operator ;x"’ is e™. The corresponding eigenvalue will be :
(1) 1 ‘ « 2) a®3 |
3) « » ; 4) a?

If an electron, a proton, and a neutron have same de-Broglie wavelength, then which
particle has greater velocity ? '

(1) Election

(2) Proton

(3) Neutron

(4) All have same velocity

PG-EE-July, 2024/(Physics)(SET-Y)/(A) P.T. O.
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If an o-particle and a proton have same kinetic energy, then t

wavelengths of the a- particle and the proton will be

(H1:2 (2) 1:4

3) 2:1 (4) 4:1

The linear momentum of a photon with weavelength A will be :

(1) Zero (2) -;%
h | h
(3)_ 2 4 =

The threshold wavelength of sodium metal is 6800 A. The work function of sodium
metal is :

(1) 091 eV  (2) 1.82eV

(3) 2.27eV (4) 3.64eV

If the uncertainty in the position of an electron is 1 A, then the value of uncertainty in
its momentum will be :

(1) 6.6 x 10°*Kgms™ (2) 2.2 x10**Kgms™

(3) 3.33 x 107°**Kgms™’ 4) 1.03 x 10**Kgms™

)

~ What should be the velocity of an electron so that its linear momentum becomes equal

to that of a photon of wavelength 10 A2 ‘
(1) 3 x10* ms™ (2) 3 x 10'ms™
(3) 7.27 x 10°ms™ " (4) 727 x 10°ms™!

An electron is accelerated from rest through a potential difference of 200 v. If e/m for
electron is 1.6x 10'' C/Kg, the speed acquired by the electron will be :

(1) 8 x 10°ms™ (2) 8 x 10°ms™

(3) 5.656 x 106ms_*' (4) 5.656 x 10°ms™!
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33. According to Debye theory, the specific heat of solids at low temperaturc is

proportional to :
(1 T° B () T
3) T2 ‘ | @) 1’
3a. Which of the following is not correct with regard to Debye approximation ?
(1) Debye theory obeys Doulong and Petit's law at high temperatures.
(2) The quantum considerations catry great significance at high temperatures,

(3) At low tempcratures the phonons obey same statistics as that obeyed by photons at
all tempcratures. '

(4) The speéi_ﬁc heat of solids is proportional to T? at low temperatures.

~35. How many space Lattices can be obtained from the’ different crystal systems ?
(1) 8 ' ae (2) 14
3) 32 j e (4) 230

36. How many unit cells are present in a cube - shaped ideal crystal of NaCl of mass 1g ?
[Atomic mass of Na and CI are 23 and 35.5, respe‘ctiycly]

(1) 1.03x10% - 2) 5.14 x 10°
(3) 2.57 x 10* iy (4) 1.03 x 10*
37. The number of carbon atoms per unit qell of diamond unit cell is :
m1 i R ey '
3) 6 L @8
'38. ’fhe number of close neighbour in a body centéredl cubic lattice of identical sphere is :
(1) 2 | » (2) 4
3) 6 , 4) 8

PG-EE-July, 2024/(Physics)(SET-Y)/(A)
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39. In face centered cubic unit cell, the edge length is :

ey Y V3
(D \/ar (2) =
3) i;-r _ 4) 2r

40. The ratio of density of lattice points in (110) and (111) plancs in a simple cubic lattice

is :
(O 1:1 ; A 2) 1:2
(3) Y3:42 . (4) J2:43

41. The set of Miller Indices for a planc which cuts off intercepts in the ratio 2a:4b:lc
IS :
(1) (214) : (2) (241)
(3) (124) (4) (142)

42. If a plane makes intersects of 2, 1 and 0.5 A on the crystallographic axes of an
orthorhombic crystal with a:b:c = 3:2:1, then the Miller indices of this plane are :

(1) (421) (2) (344)
(3) (433) (4) (321)

43. Which of the following has the least packing fraction ?
(1) Simple cubic structure
(2) Body c;:nlcred cubic stlfuctute
(3) Face centered cubic sﬁucture
(4) Diamoﬁd structure

44. The volume of the primitive unit cell of fcc structure with a lattice constant a is :

a3 ' a3
(1) Yy | (2) -
A3) “—;— 4) a®
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45. Which of the following is nof true regarding wavelength of X-rays used in X-ray

diffraction method ?
(1) When the wavelength of the X-rays is much smaller than the interplanar
spacing then the X-rays are diffracted through angles which are too smart

to be measured experimentally.

(2) X-rays having wavelenpth equal to the interplanar spacing are appropriate for X-
ray diffraction

(3) X-rays having wavelength just greater than twice the interplanar spacing are most
appropriate for x-ray diffraction

(4) Both (1) &(2).

46. The wavelength corresponding to the maximum intensity ¢mitted by a body is :
(1) directly proportional to the temperature of the body
(2) inverscly proportional to the temperature of the body
(3) directly proportional to the 4th power of the temperature of the body
(4) inverscly proportional to the 4th power of the temperature of the body

47. The phenomcenon known as Bose-Einstein condensation was invoked by F. London to

explain :
(1) the frec clectron theory
(2) superfluidity exhibited by lli.quid 3He
(3) the Planck's radiation law |
(4) London cqualioﬁ
48. Which of the following statistics is classical statistics ?
(1) Maxwell-Boltzmann statistics
2) Bose-[iinstciﬁ statistics
(3) Fermi-Dirac statistics

(4) Both (1) and (3)

| PG-EE-July, 2024/(Physics)(SET-Y)/(A) P.T. O.
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- o e . ) i . e atatiatics 19 € Ua!to:
49. The minimum volume of phase space cell in Fermi-Dirac statistics 15 ¢q _

(1) »3 @) n
h®

(3) zero (4) —
(84

50. Stefan's constant depends upon :
(1) Encrgy radiated per unit arca per second
(2) Temperaturc of the black body
(3) Both (1)&(2)
(4) Docs not depend upon (1)&(2)

51. The particles describe by antisymmetric wave functions are known as :
(1) Photons ' (2) Fermions
(3) Bosons (4). Gravitons

52. In case of Fermi-Dirac statiStics, all particles cannot come down to the ground state due
to: :

(1) Pauli's exclusior_l principle

(2) Heisenbérg‘uncertainty brincipal
(3) Gibb's frce energy principle

(4) Plank's law

53. If Two stars X and Y emit light of orange and yellow colours, respectively, then the
temperature will be greater for

(1) X
)Y
(3) Both have same temperature

(4) Can't say anything

PG-EE-July, 2024/(Physics)(SET-Y)/(A)
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Six distinguishable particles are distributed in two compdrtments with equal a priori

probability. Then the probability of the most probable microstate is

15 : 15
1) = 20
(1) 35 (2) =3
S 5
3) T ler (4) =

The Fourier transform, F(k) of the function f(x) = e ™ is

1 1
1 -
1) 1+1ik ‘ 2) 1-ik
3
3) 1+ k2 , 1+ k2

If two lenses of focal lengths 9 cm and 3 cm are placed at a certain distance apart to
form an achromatic combination, then the distance between the lenses is :

(1) 2.25cm ‘ (2) 4.50 cm

(3) 6 cm | (4) 12 cm

The aberrations produced by the variation of refractive index with wavelength of light
are called : '

(1) Spherical aberrations

(2) chromatic aberrations

(3). astigmatism

(4) none of the above

Which of the f'ollowmg is the result of varymg magmﬁcauon of rays refracted through
different zones of the lens ? :

(1) Coma

(2) Astigmatism

(3) Hypermetropia

(4) Myopia

~P.T.O.
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to base
. " Wy : are placed :
59. In the construction of Fresnel's biprism two acute angled prisms$ P

Actually, it is constructed as a single prism of obtuse angle of about
(1) 180° (2) 179°
(3) 178¢ (4) 177°
Y g5 i : ight fringe
60. If the central fringe is displaced to the position, which was occupied by lsthbriift\crfcrii
on placing a thin mica sheet of thickness 1.2 pm in the path of on¢ of the g

: 38 . : will be
beams in a biprism arrangement, then the refractive index of mica sheet
(wavelength of light used is 6000 A):

(1) 1.4 (2) 1.5
(3) 1.6 ) 1.7

61. According to Lloyd's single mirror experiment, a light wave after reflection from an
optically denser medium undergoes a phase change of :

w2 | | @ =
oz - (@) 2n

62. The ratio of adiabatic to isochoric pressure coefficient of expansion of a gas is

-2)

OF R g - B

@) - s o i @
v-1 ‘ , Y

63. Which of the following is called first latent heat equation ? (where symbols have
usual meaning)

dP L dP LT

D 5= T(V, - V) @ 5= (Vo - V)
& Z{I)‘ y L(VQT— V). @ 31; _T(V,-W)
L

PG-EE-July, 2024/(Physics)(SET-Y)/(A)
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64. Which of the following is nof a thermodynamical potential 7
(1) Internal cnergy
(2) Entropy
(3) Enthalpy
(4) Helmboltz free energy .
(1 Kelvin does 6R Joule of

65. One mole of an idecal gas at an initial temperaturc 0
ant pressure and

work adiabatically. If the ratio specific heats of this gas at const
at constant volume is 5/3, the final temperaturc ol the gas will be :

(1) (TH9) K
2) (T-9K
3) (T+10) K
“4) (T-I0) K =

66. When a gas passes through a porous plan heating effect takes place :
(1) If temperature of the gas is less than its temperature of inversion
(2) If temperature of the gas is equal to its temperature of inversion

(3) If temperature of gas is more than its temperature of inversion

(4) None of the above

67. Which of the following is scientific language of coniputer ?
(1) PASCAL '
(2) FORTRAN
(3) BASIC
(4) COBOL
68. During an adiabatic reversible proécss, the entropy :
(1) increases |

(2) decreases

(3) first increases then decreases

(4) remains constant

G-EE-July, 2024/(Physics)(SET-Y)/(A) P.T. O.
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X g am point and the
69. What is the efficiency of a Carnot's engine working between the steam p

ice point ?
(1) 26.81 % (2) 33.29%
(3) 43.47% (4) 100%

70. An oscillator consists :
(a) ofa positive feedback amplifier
(b) has noisc as the initial signal
(c) consists of a noise selecting network
(d) consists of a noise injecting network
Which of the above statements are correct ?
(1) a&d
2) b&d
(3) a,b&c
4) b,c&d

71. Voltage gain is highesf in :
(1) Common base ampliﬁer
(2) Common collector amplifier
(3) Common cmitter amplifier
(4) A Diode in forward bias

72. In a common base amplifier, if the emitter current is 2 mA and current gain is 0.99
then base current is :

(1) 1.98mA .~ @ 2.02mA
(3) 0.02 mA ' (4) 0.2 mA

73. Which of the following is used for rectifying action ?
(1) Transistor '
(2) Diode
(3) Capacitor
(4) Inductor

PG-EE-July, 2024/(Physics)(SET-Y)/(A)
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Which of the (ollowing is friee in case of a PN junction diode 7

(1) In forward bins the current flows due to majority charge carcers
(2) The width of the depletion region decreascs in reverse bias

(3) The avalanche brenkdown takes place in forward bias

(4) None of the above

Charge on a p-type semiconductor is :
(1) Positive

(2) Negative

(3) Zcro

(4) 107" coulomb

The effective mass of an electron in a semiconductor :
(1) can never be negative

(2) can never be positive

(3) can be positive or negative

(4) depends on its spin

An ac gencrator produces an EMF of amplitude 22 V at a frequency 50 Hz, it is
connected to a circuit containing 10 mH inductor. The current in the circuit is :

(1) 22 sih(lOOnt +é‘-) ' ) 22 sin(lOOnt —%]
3) 7 sin(lOOnt + -gj | @ 7 sin[lOOnt --g-)

A Space ship is approaching a source of light with a spéed equal to 0.5c¢ (c is speed of
light). Light coming from the source of light as seen by the observer in the space ship

travels with a speed equal to :
(1) 0.5¢

2) c

(3) 1.5¢c

4) 2c

PG-EE-July, 2024/(Physics)(SET-Y)/(A) _ P.T.O.
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79. ules will be same as that of \

The temperature at which the average speed of Hy molcc
molecules at 35°C will be ;

(1) 2.5°C (2) 6.25°C
(3) =50°C ‘ (4) -251°C

80. The clastic fatigue distinctly illustrated in :

(1) Iron (2) Silver
(3) Quartz : (4) Glass

81. The Young's modulus of a wire of length L and radius R is v. If the length is reduceq
to L/2 and radius to R/ 2, it's Young's modulus will be :
(1) Y72 ‘ 2) Y

3)2y Bl (4) 4Y

82. Practical valuc of Poisson's ratid (o) canbe :
(1) Less than zcro ‘
(2) Between 0 and 0.5

" (3) Between -1 and 0.5
(4) Greater than O_.S :
- 83. The potential cnergy'pér unit volume for a body,_sfrained under a longitudinal strai

shall be equal to : '
(1) stress x strain
(2) stress x (strain)’.
(3) 1/2 stress x (strain.)2
(4) 1/2( stress x strain)

84. The Boltzmann's constant depends on :
(1) Temperaturc |
(2) Volume and "l‘erhperature |
(3) Pressure, volume and Température

(4) None of the above

PG-EE-July, 2024/(Physics)(SET-Y)/(A)
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The pressure exerted on the walls of the container by a gas is due to the fact that the
2as moleculcs :

(1) lose their kinctic energy
(2) stick 1o the walls
(3) are aceclerated towards the walls

(4) change their momenta due to collision with the walls

If a moving charge particle passcs through region having random magnetic field, then
the kinetic energy of the charge particle will :

(1) Increasc

(2) Decreasc

(3) Remain saine

(4) Increase or decrease depending upon'ihe nature of charge particle

If two long current carrying conductbrs are placed parallel to each other in free space
and current is passing through both the conductors in same directions, then the force

between thcm will be : '

The area of hysteresis loop for a ferromagnetic material represents :
(1) The squarc of magnetism per cycle |
(2) Energy loss per cycle
(3) Coercivity
“4) Reténtivity
The concept of displacement current was proposed by :
(1) Faraday ' |
(2)‘ Ampere
(3) Biot-Savart
(4) Maxwell
P.T. O.
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90. A charged capacitor (C) is connected in secries with an inductor (L
displacement current reduces to zero, the energy of the [.C circuit 15 :

(1) stored entirely in its magnetic field
(2) stored entirely in its clectric field
(3) distributed cqually among its clectric and magnetic fields
(4) radiated out of the circuit
91. Ifd =yz, then its gradient is :
(1) zi+yk (2) yj+zk '
Q) i+j+k (4) zero
92. The divergence of a pbsition vector is :
(1) Zero 2 1
(3)3 . 4) 9
93. A theorem that relates surface integral with the volume integral is called :
(1) Stocks theorem’
(2) Carnot's thcm;ern
(3) Greens thcorem

(4) Gauss-divergence theorem

94. If a vector is solenoidal, then :

(1) A =0
(2) V.A =0
(3) VxA =0

@) v.(vxa)=0

PG-EE-July, 2024/(Physics)(SET-Y)/(A)
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re of the same radiug are allowed to roll down an inclined planc

from the s
P Sme heipht i
Eht without slipping, which one hag highest kinetic encrgy ?

(1) Disc
(2) Ring
(3) Sphere
() All have same kinetie energy
The rate of changpe of 1
change of linear momentum with respeet to time is cqual to :
(1) Torque
(2) Angular veloceity
(3) Force

(4) Power

If > " inertia id i i
the moment (?i inertia for a solid sphere about any diameter 1s 2/SMR?, then the
moment of Incrtia of the same sphere about a tangent is :

(1) 2/5 MR?
(2) 3/5 MR?
(3) 4/5 MR?
(4) 7/5MR’

The ice skaters, ballet dancers, and dives often use the principle of conservation
of : | |

(1) Mass and cnergy
(2) Linear momentum
(3) Angular momentum

(4) All of the above

PG-EE-July, 2024/(Physics)(SET-Y)/(A) P.T.O
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99. ‘The Lagrangian of an Atwood's machine is -
(1) % (my +my) x? +(my = my) gx -V,
] 9 1
(2) — (my +my) X +=(my -m,) gx - Vo
2 2 '
(3) (my +my) x% + (my —mjy) gx -V,

1 L
4) = (my +my) X% +(my +my) gx -V,

) : . ) ] . B an incline
100. A cylinder of mass M and radius R is rolling down without slccpm‘g on dc e
planc of angle of inclination 0. The number of gencralized coordinalc req

describe the motion of the system :

(1) 1 (2) 2
(3) 4 (4) 6

PG-EE-July, 2024/(Physics)(SET-Y)/(A)
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PG-EE-July-2024/(Physics)(SET-Y)/(B)

SITAT,



Voltage gain is highest in :
(1) Common base amplificr

£ N
.

(2) Common collector amplificr
(3) Common cmitter amplificr
(4) A Diodc in forward bias

In a common basc amplificr, if the emitter current is 2 mA and current gain is 0.99,

then base current is
(1) 1.98 mA
(3) 0.02 mA

(2) 2.02 mA
(4) 0.2 mA

3. Which of the f()ll'owing is used for rectifying action ?
(2) Diode

(1) Transistor
(4) Inductor

(3) Capacitor
Which of the following is #rue in case of a PN junctidn diode ? |
(1) In forward bias the current flows due to majority charge careers
(2) The width of the depletion region decreases in reverse bias

(3) The ava]anéhc breakdown takes place in forward bias

(4) None of the above

5. Charge on a p-type semiconductor is :
(1) Positive
(2) Negative
(3) Zero
(4) 1072 coulomb

The effective mass of an electron in a semiconductor :

(1) can never be negative -
(2) can never be positive
(3) can be positive or negative
(4) depends on its spin
PG-EE-July, 2024/(Physics)(SET-Y)/(B) P.T.O.
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cy 50 Hz, it is
7. An ac gencrator produccs an EMF of amplitude 22 V at a frequen th A
connected to a circuit containing 10 m1 inductor. The current in the circ !

' Tt
(1) 22 sir{lOOnt +%J | (2) 22 sin[loom —5)
3) 7 sin(looftt +£—J | 4 7 sin(lOOnt —g)

8. A Space ship is approaching a source of light with a speed equal to 0.5¢ (c is speed of
light). Light coming from the source of light as seen by thc observer in the space ship
travels with a speed equal to ;

(1) 0.5¢ | R ) ¢
3 15 @2

8. The temperature at which the average speed of H, molecules will be same as that of N2
molecules at 35°L will be :

(1) 25°C 7 i (@) 6.25°C
(3) =50°C | (4) -251°C

10. The elastic fatiguc distinctly illustrated in :
(1) Iron 3 ' (2) Silver
(3) Quartz (4) Glass

11.  The particles describe by antisymmetric wave functions are known as :
(1) Photons : (2) Fermions
(3) Bosons ' (4) Gravitons

12. In case of Fermi-Dirac statistics, all particles cannot come down to the ground state due
to : .
(1) Pauli's exclusion principle
(2) Heisenberg uncertainty principal
(3) Gibb's frce cnergy principle
(4) Plank's law
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14,

15.

16.

17.
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13. If Two stars X and Y cmit light of orange and yellow colours, respectively, then the

temperaturc will be greater for

(H X

@Y

(3) Both have same temperaturc

(4) Can't say anything

Six distinguishable particles-are distributed in two compartments with equal a priori
probability. Then the probability of the most probable microstate is:

OF =¥ L 02
= ey

The Fourier lransfonn, F(k) of thé funption f(x)= 34IXI is :
1 1+1ik. " | | .(2) T—lTk

- 1+2k2 Bl S _(4)-1-+1k2

If two lenses of focal lengths 9 cm and 3 cm are placed at a certain distance apart to
form an achromatic combination, then the distance between the lenses is :

(1) 2.25¢cm - (2) 450em

(3) 6cm (4) 12cm

The aberrations produced by the variation of refractive index with wavelength of light
are called : | | |

(1) Spherical aberrations
(2)  chromatic abcrrations
(3) astigmatism

(4) none of the above

P.T. O.
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18. Which of the following is the result of varying magnification of rays refracted through

different zoncs of the lens ?
(1) Coma

(2) Astigmatism

(3) Hypermetropia

(4) Myopia

19. In the construction of Fresnel's biprism two acute angled prisms are placed to basc.
Actually, it is constructed as a single prism of obtuse angle of about :
(1) 180° (2) 179°
(3) 178° , o (4) 177°

20. If the central fringe is displaced to the position, which was occupied by Ist bright fringe
on placing a thin mica sheet of thickness 1.2 um in the path of one of the interfering

beams in a biprism arrangement, then the refractive index of mica sheet will be
-(wavelength ol light used is 6000 A):

Mm14 o @) 15
3) 1.6 . | @17

21. What should be the velocity of an electron so that its linear momentum becomes equal
to that of a photon of wavelength 10 A9 '

1) 3x10°ms' - (2) 3% 10'ms™
3) 727 x 10°ms™ (4) 727 x 10’ms™

22.  An electron is accelerated from rest through a potential difference of 200 v. If e/m for
electron is 1:6x 10'' C/Kg, the speed acquired by the electron will be : -

(1) 8 x 10°ms '
(2) 8 x 10°ms
(3)5.656 x 10°ms ™’

(4) 5.656 x 10°’ms "

PG-EE-July, 2024/(Physics)(SET-Y)/(B)
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23. According to Debye theory, the specilic heat of solids at low tcmperaturce is
proportional to

(O T (2) 'l

(3 T @) 1’

24. \Vhich of the [ollowing is not correet with regard to Debye approximation ?

(1) Debye theory obeys Doulong and Petit's law at high temperatures.

(2) The quantum considerations carry great significance at high temperaturcs

(3) At low temperatures the phonons obey same statistics as that obeyed by photons at
all temperatures.

(4) The specitic heat of solids is proportional to % at low temperatures.

How many space Lattices can be obtained from the different crystal systems ?

25.
(1) 8 (2) 14
(3) 32 (4) 230
26. How many unit cells are present in a cuﬁe -'shaped ideal cry'stal'.of NaClI of mass 1g ?
[Atomic mass of Na and CI are 23 and 35.5, respectively]
(1) 1.03 x 107 (2) 5.14 x 10*!
(3) 2.57 x10” (4) 1.03 x 10*
27. The number of carbon atoms per unit cell of diamondl unit cell is :
(1) 1 @) 4
(3) 6 (4) 8
28. The number of close neighbour in a body centcred cubic lattice of identical sphere is :
(1) 2 Q) 4
(3) 6 (4) 8

PG-EE-July, 2024/(Physics)(SET-Y)/(B) P.T. O.
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30.

31.

32.

33.

34.

In face centered cubic unit cell, the edge length is
(1) ol (2) =7

4
ol (4) 2r
3) 3"
The ratio of density of lattice points in (110) and (111) plancs in a simple cubic Jattice
is @
(H1:1 , 2) 1:2
(3) ¥3:42 4) J2:4/3

The ratio of thc longest wavelength and the shortest wavelength observed in hizh
spectral scrics of the emission spectrum of hydrogen is :

(1) 4/3 (2) 525/376
(3) 25/1 (4) 36/1
The selection rules for passing back effect are

(1) Am;=0

(2) Am;j=0,+ 1

(3) Am.i . 0, ii], Ams=0
(4) Amj=0, =1, Amg=0,%1

The possible values of magnetic quantum number for each ! are given by :

(1) 21-1, o (2) 20+,

(3) -2, @ I+

The splitting of a single line singlet into three component lines in the presence 0!
magnetic field is :

(1) Paschen-Back effect

(2) Normal Zceman effect

(3) Anomalous Zceman Effect

(4) Joule-Kelvin cffect
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35. The possible values of Jz for 21)3/2 state of an electron are

36.

37.

38.

39.

(1) 11 Km

S pe L ih;:—éh

l _rs_:

(1) 55 2
@ 3t tn23
2% )

5. 3. -3 -5
3) 2p: S 20,220
() S

5.3 1, -1

4) =hy=h, =h;—nh
&) Fhohahi

The full form of laser is :
(1) Light Amplification of Stimulated Emission Radiation

(2) Light Amplif' cation of Spontaneous Emission Radiation
(3) Light Ampllf ication by Spontaneous E mission of Radiation
(4) Light Amphﬁcatlon by Snmulated Emission of Radlatxon

The coherenc¢ lcngth of a laser beam with wavelcngth 440nm and coherence time 40us

lS "
(2) 12 Km

G) l.Im (#) 12Km
If the dlstancc between two plane mirrors forming the resonant cavity is 0.3 m, then the

difference between frequencies of consecutlve modes will be :

(1) 500MH (2) 100MHz
(3) SMHz (4) IMHz

The funétion of Helium atom in the Helium-Neon laser is :
(1) to provide encrgy to the Neon atoms ‘
(2) to quench the Neon atoms | '

(3) to make Ncon atoms inactive

(4) none of the above

G- EE-July, 2024/(Physics)(SET-Y)/(B)
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aehis sh lamp filled
40. In ruby lascer, the rod is surrounded by a helical phntogrdph'c fla
with :

(1) necon
(2) xenon
(3) aluminum

(4) chromium

41. 1f¢ =yz . then its gradient is :

(1) zi+yk (2) yj + zk
() i+j+k (4) zero
42. The divergence of a position vector is :

(1) Zcro (2) 1

@ 9

3) 3

43. A theorem that rclates surface integral with the volume integral is called :

(1) Stocks thcorem
(2) Carnot's thecorem
(3) Greens thcorem

(4) Gauss-divergence theorem

If a vector is solenoidal, then : _ ' ¢
(1) A& =0 % o i,

2) V.3 =0

(3) VxA =0

@) v.(vxa)=0

PG-EE-July, 2024/(Physics)(SET-Y)/(B)
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47.

9

45. A disc, ring and sphere of the same radius are allowed to roll down an inclined plane

46.

48.

(2) 3/5 MR?

from the same height without slipping, which one has highest kinetic cnergy ?

(1) Disc
(2) Ring

(3) Sphere
(4) All have same kinctic energy

The ratc of change of lincar momentum with respect to time is equal to :
(1) Torquc

(2) Angular vclocity

(3) Force

(4) Power
If the moment of inertia for a solid sphere about any diameter is 2/SMR?, then the

moment of Incrtia of the same sphere about a tangent is :

(1) 2/5 MR?
2
(3) 4/5 MR?
(4) 7/5MR?

The ice skaters, ballet dancers, and d.ives often use the principle of conservation
of : ‘ |

(1) Mass and cnergy

(2) Linear momentum

(3) Angular momentum

(4) All of the above

P.T. O.
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49. The Lagrangian of an Atwood's machine ER
(1 ';‘ (my +m,) x? +(my =my) gx—V()
1 2 1
@) (M +my)x +5(ml —my,) gx - Vo
(3) (my +my) X% +(my —my) gx- Vg
1 . 2
4) ) (my +my) x° +(my +my) gx -V

. ing on an inclined
50. A cylinder of mass M and radius R is rolling down Wlth?utdSIchrdii e BT
plane of angle of inclination 8. The number of generalized €O
describe the motion of the system :

(1) 1 (2) 2

(3) 4 4) 6
51. According to Lloyd's single rﬁirror cxperiment, a light wave after reflection from an
optically denscr medium undergoes a phase change of : '
) - e » @
3 ) -
3) = | (4) 2n
2 | _
52.

The ratio of adiabatic to isochoric pressure coefficient of cxpansion of a gas is
.-,
C,)

(1) v )
: Y+1

3y I | 1
0 @
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53. Which of the following is called first latent heat eguation 7 (where symbols have
: - - - L “‘. -

usual meaning)

) i oy 4P _ LT
dT TV, -V;) T dT (V;-W)
S ¥ r. _ V.
dT i aT L

54. Which of the following is not 2 thermodynamical poienial 7
(1) Internal encrgy
(2) Entropy
(3) Enthalpy
(4) Helmboltz free energy
55. One mole of an ideal gas at zn initial tempereture of T Kelvin does 6R Joule of
work adiabatically. If the ratio specific heats of this gas ar constan! pressure and
at constant volume is 5/3, the final temperature of the gas will be -
() (T4 K
2) (THK
(3) (T+10) K
(4) (T-H0)K

56. When a gas passes through a porous plan heating effect takes place :
(1) If temperature of the gas is less than its temperature of inversion
(2) If temperature of the gas is equal to its temperature of inversion
(3) If temperature of gas is more than its temperature of inversion

(4) None of the above

57 Which of the following is scientific language of computer ?
(1) PASCAL

(2) FORTRAN

(3) BASIC

(4) COBOL.
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58. During an adiabatic reversible process, the entropy :
(1) increascs
(2) deercasces
(3) first increases then decreases

(4) remains constant

59. What is the cfliciency of a Carnot's engine working between the steam point and the
ice point ?
(1) 26.81 %

(3) 43.47%

(2) 33.29%
(4) 100%
60. An oscillator consists :
(a) of a positive fecedback amplifier
(b) has noisc as the initial signal
(c) consists of a noise selecting network
~ (d) consists of a noise injecting network

Which of the above statements are correct ?
(1) a&d

(2) b&d
(3) a,b&c
(4) b,c &d

61. The Young's modulus of a wire of length L and radius R is Y. If the length is reduce

to L/2 and radius to R/ 2, it's Young's modulus will be :
(1) Y2 2 Y

(3) 2Y (4) 4Y

62. Practical valuc of Poisson's ratio (o) can be :
(1) Less than zcro

(2) Between 0 and 0.5
(3) Between 1 and 0.5
(4) Greater than 0.5

PG-EE-July, 2024/(Physics)(SET-Y)/(B)
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64.

65.

66.

67.
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The potential cnergy per unit volume for a body strained under a longitudinal strain
shall be equal to : '

(1) stress x strain

(2) stress x (strain)?

(3) 1/2 stress x (strain)®

(4) 1/2( stress x Slrain)

The Boltzmann's constant depends on :

(1) Temperature
(2) Volumc and Temperature

(3) Pressure, volume and Temperature

(4) None of the above

The pressure cxcrted on the walls of the container by a gas is due to.the fact that the

-gas molecules :

(1) lose their kinctic energy

(2) stick to the walls
(3) are accelcrated towards the walls
(4) change their momenta due to collision with the walls

If a moving charge particle passes through region having random magnetic field, then

the kinetic encrgy of the charge particle will :

(1) Increase
(2) Decreasc

(3) Remain same »

4) Increase or decrease depending upon the nature of charge particle

If two long current carrying conductors are placed parallel to each other in free spacc
and current is passing through both the conductors in same directions, then the force

between them will be : , _
(2) Repulsive

(1) Attractive
(4) Can't say anything

(3) No force -
P.T. O.
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68. The area of hysteresis loop for a ferromagneiic material rep

(1) The square of magnetism per cycle

{2) Enery loss perayele

(3) Coercinviny

(¥) Retenuiviy
69. The concept of displacement current was proposed by -

(1) Faraday

Q) Ampere

(3) Biot-Savant

(4) Maxwell

70. A charged capacitor (C) is connected in series with an in.chfclor (L). When the
displacement current reduces to zero. the energy of the LC circuit 1S -
(1) stored entirely in its magnetic field
(2) stored entirely in its electric field
(3) distributed equally among its electric and magnetic fields
(4) radiated out of the circuit-
71. The set of Miller Indices for a plane which cuts off intercepts in the ratio a:ibil
s :
(1) 214) (@) 241
(3) (124) (4) (142)
72.

If a plane makes intersects of 2, 1 and 0.5 A on the crystallographic axes of :
orthorhombic crystal with a:b:c = 3:2:1, then the Miller indices of tt:is plane arc :

(1) (421) (2) (344)

(3) (433) 4) (321)

PG-EE-July, 2024/(Physics)(SET-Y)/(B)
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73. Which of the [ollowing has the least packing fraction ?
(1) Simplc cubic structure
(2) Body ccntcréd cubic structure
(3) Face centered cubic structure

(4) Diamond structure

The volume of the primitive unit cell of fcc structure with a lattice constant a is :

74.
3
a 3
(1 — 2) &
8 | @) -
3
a :
3 = @) a°
75. Which of the following is nof truc regafding wavelength of X-rays used in X-ray
diffraction mcthod ?

(1) When the wavelength of the X-rays is much smaller than the'interplanar
spacing then the X-rays are diffracted through angles which are too smart
to be measured experimentally.

(2) X-rays having wavelength equal to the interplanar spacing are appropriate for X-
ray diffraction )

(3) X-rays having wavelength just greater than twice the interplanar spacing are most
appropriate for x-ray diffraction »

(4) Both (1) &(2).

 76. The wavelength corresponding to the maximum intensity emitted by a body is :

(1) directly proportional to the temperature of the body

(2) inverscly proportional to the temperature of the body

(3) directly proportional to the 4th i)ower of the temperature of the body

(4) inversely proportional to the 4th power of the temperature of the body

-EE-July, 2024/(Physics)(SET-Y)/(B) P.T.O.
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i I. London tg
A : 1 invoked by I
77. The phenomenon Known as Bose-Linstein condensation wa

explain @

(1) the frec electron theory

(2) superfluidity exhibited by liquid e
(3) the Planck’s radiation law

(4) London cquation

78. Which of the following statistics is classical statistics ?
(1) Maxwell-Boltzmann statistics
(2) Bose-Einstcin statistics
3) Fermi-Dirac statistics.

(4) Both (1) and (3)

79. The minimum volume of phase space cell in Fermi-Dirac statistics is equal to :
(1) | Q) 7
, e
(3) zero ‘ 4) —
. c

80. Stefan's constant depends upon :
(1) Energy radiated per unit a’r'ea.pe}'v second
(2) Temperaturc of the black body
(3) Both (1)&(2) '
(4) Does not depend upon (1)&(2)

81. The energy of the lowest state in one dimensional box of length a is :
(1) Zero 2) -1
, 4ma*
h 2
B @)
8ma 8ma?
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82. The wavefunction of a particle is given by

83.

84.

85.

| 86.

§-EE-July, 2024/(Physics)(SET-Y)/(B)

‘4’=Ae"u for O<x<m
=0 for-m<x<0

The valuc of A is :

1y |k 2) vk

2
2 1
3 il —
o | @ i
In one dimensional potential box of length a, the probability of finding a particlc
will be maximum at :

1) Z 2) £
(1) Zero @ 3

" |
) 5 (4) a

- According to Schrédinger, a particle is equivalent to :

(1) A sound wavce
(2) A wave packet
(3) A light wave

(4) A singlc wave
F
is e®*. The corresponding eigenvalue will be :

An eigenfunction of an operator Py
: X
(1) 1

(3) «
If an electron, a proton, and a neutron have same de-Broglie wavclength, then which

@) o?

particle has greater velocity ?
(1) Election
(2) Proton

(3) Neutron

(4) All have same velocity
P.T.O.
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87.

88.

89.

90.

91.

92.

)

If an o-particle and a proton have same

wavelengths of the o.- particle and the proton will be

(1 1:2 VRE

(3)2:1 (@) 411

The lincar momentum of a photon with weavelength A will be

(1) Zero . . (2) _?C

®) RO

The threshold wavelength of sodium metal is 6800 A. Th§ work function of sodiu
metal is :

(1) 0.91 eV 2) 1826V

(3) 227eV (4) 3.64eV

If the uncertainty in the position of an electron is 1 A, then the value of uncertainty

its momentum will be :
(1) 6.6 x 10°>*Kgms™ ) 2.2 x 10°*Kgms™
(3) 3.33 x 107*Kgms™ o  (4) 1.03 x 10*Kgms™

The width of the plateau region ina GM counter depends upon :
(1) Type of radiation

(2) Energy of radiation

(3) Both (1) and (2)

(4) None of the above

Which of the following is a better material for shielding of Beta radiations ?
(1) Aluminum - (2) Lead |

(3) Platinum (4) Bismuth
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94.

96.

- 97.

The reaction time for a direct nuclear reaction is of the order of
(1) 10" second
(2) 107" second
(3) 10" second

4) 10 = second

Which of the following is not true about Alpha emission 7

(1) The atomic number of parent nucleus decreased by 2 after Alphz mission
(2) The mass number of parent nucleus decreased by 4 after Alpha mission.

(3) The Alpha emission spectrum is a continuous spectrum.
(4) The most energetic Alpha particles are emitted from Polonium-212.

The energy of a thermal neutron at 27°C is :
(1) 0.026eV |

(2) 0.26eV

3) 2.6eV

(4) 26eV

The density of the nucleus is of the order of :

(1) 10"Kgm * @ 10"Kem’

(3) 10° Kgm* @) 107 Kgm™
Beta decay is a consequence of :
(1) strong nuclear force

(2) electromagnetic force

(3) weak nuclear force

4) gravitatiunal force

G-EE-July, 2024/(Physics)(SET-Y)/(B)
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o fi crgy | MeV i,
‘ . diation of en
98. The number of clectron-ion pairs created by a (jamma ra
gas having ionization potential cqual to 25 'V is:

(1) 6.4 x10° (2) 6.4 » 10’
(3) 4% 10" (4) 4 » 10"
99.  The minimum enerpy of photon required for pair production i3 :

(1) 1.022 ¢V
(2) 1.022 KeV
(3) 1.022 McV
(4) 511 KeV

100. In terms of Redburg's constant (R), the wave number of first Balmer line is :
() R
(2) 3R/4
(3) 5R/36. :
(4) 8R/9
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. The sct of Miller Indices for a plane which cuts off intercepts in the ratio 2a:4b:1c

15 .
(1) (214) (2) (241)
(3) (124) _ (4) (142)

If a planc makes interseets of 2, 1 and 0.5 A on the crystallographic axes of an
orthorhombic crystal with a:bic = 3:2:1, then the Miller indices of this plane are

(1) (421) (2) (344)
(3) (433) (4) (321)

Which of the following has the least packing fraction ?
(1) Simple cubic structure

(2) Body centered cubic structure

(3) Face centcred cubic structure

(4) Diamond structure |

The volume of the primitive unit cell of fce structure with a lattice constant a is :

a3 A ' a3
m = . @
3) “2—3 o ) ed

Which of the following is not true regarding wavelength of X-rays used in X-ray
diffraction mcthod ?

(1) When the wavelength of the X-rays is much smaller than the interplanar

spacing then the X-rays are diffracted through angles which are too smart
to be measured experimentally.

(2) X-rays having wavelength cquél to the interplanar spacing are appropriate for X-
ray diffraction

(3) X-rays having wavelength just greater than twice the interplanar spacing are most
appropriate for x-ray diffraction

(4) Both (1) &(2).

PG-EE-July, 2024/(Physics)(SET-Y)/(C) P.T. O.



6. The wavelenpth corresponding to the maximum intensity emitted by a body s :
(1) dircctly proportional to the temperature of the body
(2) inversely proportional to the temperature of the body
(3) directly proportional to the 4th power of the temperature of the body
(4) inversely proportional to the 4th power of the temperature of the body

ol Ny : as invoke F. London (
7. The phenomenon known as Bose-Linstein condensation was invoked by )
explain :

(1) thé free clectron theory

(2) superfluidity cxhibited by liquid *He

(3) the Planck's radiation law

(4) London cquation

Which of thcA following statistics is classical statistics ?
(l) Maxwell-Boltzmann Statistics

(2) Bose-Einstcin statistics

(3) Fermi-Dirac statistics

(4) Both (1) and (3)

9. The minimum volume of phase space cell in Fermi-Dirac statistics is equal to -

(1) 43 | Q) #
| h3
(3) zero (4) -

10.  Stefan's constant depends upon :
(1) Energy radiated per unit area per second
(2) Temperature of the black body
(3) Both (1)&(2)
(4) Does not depend upon (1)&(2)
PG-EE-July, 2024/( Physics)(SET-Y)/(C)



11. The cnergy of the lowest state in one dimensional box of length a is -

(1) Zcro

(2)

3)

(4)

12. The wavefunction of a particle is given by :

y=Ae ™ for 0<x<w
=0 for-o<x<0

The valuc of A is :

(1) \/—g 2) Jk

3) \/% , | (4) \/%

13. In one dimensional pbtential box of length a, the probability of finding a particle

will be maximum at : . .
(1) Zero ) : (2)  %
35T | v @) a
14. According to Schrédinger, a Iparticle is equivalent to :
(1) A sound wave | |
(2) A wave packet
(3) A light wave
(4) A single wavce

PG-EE-July, 2024/(Physics)(SET-Y)/(C)
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15.

16.

17.

18.

19.

20.

2 . . H » '
An eigenfunction of an operator _Ed__z-is e%* . The corresponding e genvalue will be

d
a1 x 2) o
3) a 4) o?

If an electron, a proton, and a neutron have same de-Broglic wavelength, then which
particle has greater velocity ?

(1) Election

(2) Proton

(3) Neutron

(4) All have same velocity

If an o-particle and a proton have same kinetic energy, then the ratio
wavelengths of the a- particle and the proton will be '

1) 1:2 | | 2 1:4
@G)2:1 | @41

The linear momentum of a'photbn with weavelength A will be:

(1) Zero ’ o %

® 5 | @ =

The threshold wavelength of sodium metéi is 6800 A. The work function of sodium
metal is : '

(1) 0.91eV . | | (2) 1.82eV

(3) 2.27eV | (@) 364V

If the uncertainty in the position of an electron is 1 A, then the value of uncertainty in
its momentum will be :

(1) 6.6 x 10°>*Kgms™ (2) 2.2 x107*Kgms™
(3) 3.33 x 10°*Kgms™’ (4) 1.03 x 10°**Kgms™

PG-EE-July, 2024/(Physics)(SET-Y)/(C)




21.

22.

23.

24.

25.

PG-EE-July, 2024/(Physics)(SET-Y)/(C)

The width of the plateau region in a GM counter depends upon :
(1) Type of radiation

(2) Energy of radiation

(3) Both (1) and (2)

(4) None of the above

Which of the following is a better material for shielding of Beta radiations ?
(1) Aluminum ' '

) Lead =

(3) Platinum

(4) Bismuth

The reaction time for a direct nuclear reaction is of the order of :

(1) 107" second

(2) 107" sccond -

(3) 102% sccond’

4) 107 second

Which of the following is not true about Alpha emission ? =

(1) The atomic number of parent nucleus decreased by 2 after Alpha mission.
(2) The mass number of parent nucleus decreased by 4 after Alpha mission.

(3) The Alpha emission spectrum is a continuous spectrum.

(4) The most cnergetic Alpha particles are emitted from Polonium-212.
The encrgy of a thermal ricu,trori at 27°C is :

(1) 0.026eV |

(2) 0.26cV

(3) 2.6eV

4) 26eV

P. T. O.
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26.

27.

28.

29.

30.

31.

The density of the nueleus is of the order ol
¢ \
(1) 107Kam (2) 10""Kpm
-
(3) 10™ Kam () 10" Kpm

Beta decay is a consequence ol
(1) strong nuelear foree

(2) electromagnetic force

(3) weak nuclear foree

4) gravitational force
5

The number of electron-ion pairs created by a Gamma radiation ol encrgy | McV ina
gas having ionization potential equal to 25 V is 2

(1) 6.4 x10° (2) 6.4 x 10

(3) 4 x10° (4) 4 x10*

The minimum cnergy of photon required for pair production is :
(1) 1.022 ¢V i

(2) 1.022 KeV

(3) 1.022 McV

(4) 511 KeV

In terms of Redburg's constant (R), the wave number of first Balmer linc is :
(1) R '

(2) 3R/4
(3) 5R/36
(4) 8R/9

If ¢ = yz , then its gradient is :

(1) zi+yk (2) yj +zk

B)i+j+k (4) zcro

PG-EE-July, 2024/(Physics)(SET-Y)/(C)



32.

33.

34.

35.

36.

The divergence of'a position vector is :
(1) Zero (2) 1
(3) 3 4) 9

A theorem that relates surface integral with the volume integral is called :

(1) Stocks thcorem

"~ (2) Carnot's thcorem

(3) Greens thcorem

(4) Gauss-divergence theorem

If a vector is solenoidal, then :

() A =0
(2) V.A =0
(3) VxA =0

@) v.([vxA)=0

A disc, ring and sphere of the same radius are allowed to roll down an inclined plane
from the samc height without slipping, Which one has highest kinetic energy ? -

(1) Disc | |

(2) Ring

(3) Sphcrc

(4) All have samc kinetic energy

The rate of change of linear momentum'w_i‘th‘respect to time is equal to :

(1) Torque
(2) Angular velocity
(3) Force

(4) Power
P.T.O.
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37.

38.

39.

40.

c

o

. 5 < then the
: 1S 2/DMR , t

If the moment of inertia for a solid sphere about any diametcr

moment of Inertia of the same spherc about a tangent is :
(1) 2/5 MR?
(2) 3/5 MR’
(3) 4/5 MR?

(4) 7/5SMR?

. el nservation
The ice skaters. ballet dancers, and dives often use the meC‘Ple of co
of © | ' '

(1) Mass and cnergy
(2) Linear momentum |

(3) Angular momentum

(4) All of the above :

The Lagrangia;l of an Atwood's machine is :
1 . :

(1) AT T my) X° +(my —my) gx - Vo

. 1 2 1

(2) ) (m; + my) x _+'2—(m1 -my) gx-Vy

(3) (my +my) x* +(my —my) gx—Vo

1 s ' '
(4) 3 (my +my) X* +(my +my) gx -V

A cylinder of mass M and radius R is rolling down without sleeping on an inclined
plane of anglc of inclination 6. The number of generalized coordinate re

describe the motion of the system : QPlred o
(1)1 @) 2
(3) 4 (4) 6

PG-EE-July, 2024/(Physics)(SET-Y)/(C)




41, According to Lloyd's single mirror experiment, a light wave aftér reflection from an
optically denser medium undergoes a phase change of

n
(1) 2 (2) n
3
3) —571 (4) 2n

42. The ratio of adiabatic to isochoric pressure cocfficicnt of expansion of a gas is

C
=B |,
(y c,,J

I Y
(M y | @ L
3_1.._ .41
()y—l ()Y

43. Which of the following is call‘cd‘ first latent heat cquation ? (where symbols have
~usual meaning)

1) dpP _ L
dr TV, -V;)
dP LT

(2) e

T (V,-W)
dP LV, -V;)
) dT =~ T

aP _T(V,-Vy)
dr L

(4)

44. Which of the following is nof a thermodynamical potential ?
(1) Internal encrgy |
(2) Entropy
(3) Lnthalpy

(4) Helmholltz free energy

PG-EE-July, 2024/(Physics)(SET-Y)/(C) P.T. O.
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45.

46.

47.

48.

49,

'I' Kblvin d()(,‘i 6’( J()UIL

f S ;

(ure 0 (,nq(dnl pr(" sure dr

p‘vr" s ol € (
ol this &

[ the gs will be

[ ‘l l(,'
- o e an initit
One mole ol an ideal pos ot ific heals

work adiabatically. If the ratio spe erature 0
at constant volume is 5/3, the (inal temp

(D (TH K
2) (T K
3) (10K

) (T-10) K

ce:
cct takes pla
When a gas passes through a porous plan heating y el

¢ of inversion
(1) If temperature of the gas is less than its temperatur 0
inversio
(2) If'temperature of the gas is cqual to its temperaturc of
crsion
(3) If temperature of gas is more than its tc.mp(.ralurc of inv

(4) None of the above

Which of the following is scientific ldnguagc of computer ?
(1) PASCAL

(2) FORTRAN

(3) BASIC

(4) COBOL.

During an adiabatic reversible process, lhc cntropy
(1) increascs:

(2) decreases

(3) first increases then decreases

(4) remains constant

What is the clficiency of a Carnot's engine working betwe

e ot en the steam point and the
(1) 26.81 % (2) 33.29%
(3) 43.47% 4) 100%

PG-EE-July, 2024/(Physics)(S ET-Y)/(C)
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50. An oscillator consists @

51.

52.

53.

54.

G-EE-July, 2024/(Physics)(SET-Y)/(C)

(a) of'a positive feedback amplitier

(1) has noise as the initial sipnal

(¢) consists of'a noise selecting network

(d) consists o a noise injecting network

Which of the above statements are correct ?

(l) akd (2) b&d
3) ab&ke 4 bye&d

What should be the velocity of an electron so that its linear momentum becomes equal
to that of a photon of wavelength 10 A 2

(1) 3x10%ms " (2) 3 x 10"ms™
(3) 7.27 x 10°ms™" 4) 7.27 x 10°ms™"

An clectron is accclerated from rest through a potential difference of 200 v. If ¢/m for
electron is 1.6x 10" C/Kg, the speed acquired by the clectron will be :

(1) 8 x 10°ms ! | - 2) 8 x 10°ms™
(3) 5.656 x 10°ms™ (4) 5.656 x 10°ms™!

According to Dcbye theory, the specific hcat of solids at low temperature is

proportional to :

() T @) T

3) T* @ T

Which of the {ollowing is not correct with regard to Debye approximation ?
(1) Debye theory obeys Doulong and Petit's law at high temperatures.
(2) The quantum considerations carry great significance at high temperatures.

(3) Atlow temperatures the phonons obey same statistics as that obeyed by photons at

all tempcratures.

(4) The specilfic heat of solids is proportional to T° at low temperatures.
P.T. O.
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55.

56.

57.

58.

59.

60.

61.

 differe tal systems ?
How many space Lattices can be obtained from the difTerent crystal sy

(1) 8 @ 14

) 32 (4) 230

=l = ] of mass 1g?
How many unit cells are present in a cube - shaped ideal crystal of NaC i
[Atomic mass of Na and CI are 23 and 35.5. respectively]

(1) 1.03 x 10 (2) 5.14 x 10%!

(3) 2.57 x 10™ | (4) 1.03 x 10**

The number of carbon atoms per unit cell 6f diamond unit cell is :

VR . 2) 4

(3) 6 S 4) 8

The number of close neighbour in a body centered cubic lattice of identical sphere 1s :
(1) 2 | @) 4

3) 6 . (4) 8

In face centercd cubicrunit cell, the edge length is :

4 oy V3
(1) N _ : @ =
3) %r ' | @) 2r

The ratio of density of lattice points in (110) and (111) planes in a simple cubic lattice
is : '

(1 1:1 (2)1:2'
(3) V3:42 ) v2:43

Voltage gain is highest in :

(1) Common base amplifier (2) Common collector amplifier
(3) Common ¢mitter amplifier (4) A Diode in forward bias

PG-EE-July, 2024/(Physics)(SET-Y)/(C)
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62. In a common basc amplifier, if the emitter current is 2 mA and current gain is 0.99.
then base current is :

(1) 1.98 mA (2) 2.02 mA
(3) 0.02 mA (4) 0.2 mA

63. Which of the following is used for rectifying action ?
(2) Diode

(4) Inductor

(1) Transistor

(3) Capacitor
64. Which of the following is frue in casc of a PN junction diode ?

(1) In forward bias the current flows duc to majority charge carccrs

(2) The width of the depletion region decreases in reverse bias

(3) The avalanche breakdown takes place in forward bias

(4) None of the above

65. Charge on a p-type semiconductor is |
(1) Positive ’
(2) Negative
(3) Zero
(4) 1072 coulomb
66. The effective mass of an electron in a semiconductor :
(1) can never bé négative | i
(2) can never be positive
(3) can be positive or negative
(4) depends on its spin

An ac generator produces an EMF of amplitude 22 V at a frequency 50 Hz, it is
connected to a circuit containing 10 mH inductor. The current in the circuit is :

(1) 22 sin(lOOnt +%J (2) 22 sin(lOOnt - g—)

(3) 7 sin[lOOnt + g) 4) 7 sin(lOOnt - —g-]

PG-EE-July, 2024/(Physics)(SET-Y)/(C)



Q.,:

h a speed equal to 0-5¢ (c is speeg

of light Wll(,cn the observer in the spacc Ship |
of light 28 5

14

68. A Space ship is approaching a sourcc
light). Light coming from the sourcc ¢
travels with a speed equal to

(1) 0.5¢ (2) ¢
(3) 1.5¢ | 4) 2¢

molecules at 35°C will be :
(1) 2.5°C (2) 6.25°C
(3) -50°C - (4) -251°C

70. The elastic fatiguc distinctly illustrated in :
(1) Iron o (2) Silver
(3) Quartz (4) Glass

71. The Young's modulus of a wire of length L and radius R is Y. If the length is reduced

to L/2 and radius to R/ 2, it's Young's modulus will be :
(1) Y2 )Y

(3) 2Y 4) 4Y

72. Practical valuc of Poisson's ratio (6) can be :
(1) Less than zero
(2) Between 0 and 0.5
(3) Between --1 and 0.5
(4) Greater than 0.5

73. The potcntlal cnergy per unit volume for a body strained und

er a longitudinal strain
shall be equal to :
(1) stress x strain
(2) stress x (strain)?
(3) 1/2 stress x (strain)?
(4) 1/2( stress x strain)
PG-EE-July, 2024/(Physics)(SET-Y)/(C)
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74. The Boltzmann's constant depends on :
(1) Temperature
(2) Volume and Temperature
(3) Pressurc, volume and Temperature
(4) None of the above

75. The pressurc excrted on the walls of the container by a gas is duc to the fact that the

. gas moleculcs :
(1) lose their Kinctic energy
(2) stick to the walls
(3) are accclerated towards the walls
(4) change their momenta due to collision with the walls

If a moving charge particle "passesA through region having random magnetic field, then

76.
the Kinetic encrgy of the charge particle will :

(1) Increase
(2) Decre'asc

(3) Remain same

(4) Increasc or decrease depending upon the nature of charge particle

77. If two long current.carrying conductors are placed parallel to each other in free space
and current is passing through both the conductors in same directions, then the force

between them will be :
| (1) Attractive
(3) No force

(2) Repulsive
. (4) Can't say' anything

78. The area of hysteresis loop for a ferromagnetic material represents :

(1) The squarc of magnetism per cycle
(2) Energy loss per cycle
(3) Coercivity

(4) Retentivity
FG-EE-J uly, 2024/(Physics)(SET-Y)/(C) P.T. O.
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b2 by :
79. The concept of displacement current was prP“SCd /

(1) Faraday

(3) Biot-Savart

(2) Ampere
(4) Maxwell

. - : i tor (L.). When the
80. A charged capacitor (C) is connccted in scrics with an inductor (L)

) .1 .C circuit is ©
displacement current reduces to zero, the encrgy of the 1.C circuit
(1) stored entircly in its magnetic ficld

(2) stored entircely in its electric ficld

(3) distributed cqually among its clectric and magnetic ficlds
(4) radiated out of the circuit

81. The ratio of the longest wavelength and the shortest wavelength observed in high

spectral series of the emission spectrum of hydrogen is :
(1) 473

(2) 525/376
(3) 25/1

(4) 36/1

82. The selection rules for passing back effect are :

(1) Am;=0 R |
2) Amj=0, : 1
(3) Amj=0, +1, Amg =0

(4) Am;=0,+1, Amg=0,+1

83. The possible valucs of magnetic quantum number for each / are given by :
(1) 201, @) 20+1, |
(3) -2, “4) I+1

84. The splitting of a single line singlet into threc component lines in the presence ©
magnetic field is :

(1) Paschen-Back effect

(2) Normal Zceman effect

(3) Anomalous 7ceman Effect

(4) Joule-Kelvin effect

PG-EE-July, 2024/(Physics)(SET-Y)/(C)



17

85. The possible values of Jz for 2D3/2 state of an electron are :
1, -3, -5
(N —rz —hy —h;—
272" 2 "
3,1, -1, -3

2) =h; =h; —h;—h
@) Fh o5 h—oh

5 3. -3, -5._
T2 gy SS9
@) Shoh—h—

5, 3,1, -1
4) —h;=h,—h,—h
) 22 2 2

86. The full form of laser is :
(1) Light Amplification of Stimulated Emission Radiation
(2) Light Amplification of Spontaneous Emission Radiation
(3) Light Amplification by Spontaneous Emission of Radiation
(4) Light Armpliﬁcation by Stimulated Emission of Radiation

87. The coherence length of a laser beam with wavelength 440nm and coherence time 40ps |
is : -
(1) 11 Km (2) 12Km
(3) L.Im (4) 1.2Km

88. Ifthe dlStanCL between two plane mirrors forming the resonant cavity is 0.3 m, then the
dxffercnce belwccn frequenmes of consecutive modes will be :

(1) 500MHz - | (2) 100MHz
(3) SMHz . (4) IMHz

89. The function of lI Iclium atom in the Helium-Neon laser is :
(1) to providc cnergy to the Neon atoms
(2) to quench thc Neon atoms

(3) to make Ncon atoms inactive

(4) none of the above

PG-EE-July, 2024/(Physics)(SET-Y)/(C) , - P.T.O.
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) ic flash lamp filled
90. In ruby laser. the rod is surrounded by a helical Ph”mgmph

with :
(1) ncon
(2) xcnon
(3) aluminum
(4) chromium
g1. The particles describe by antisymmetric wave functions are known as :
(1) Photons
(2) Fermions
(3) Bosons
(4) Gravitons

92. In case of Fermi-Dirac statistics, all particles cannot come down to the ground state du

to:

(1) Pauli's exclusion principle

(2) Heisenberg uncertainty principal
(3) Gibb's free energy principle

(4) Plank's law

@3. If Two stars X and Y emit light of orange and yellow colours, respectively, then U

temperature will be greater for
(1) X

2)Y

(3) Both have same temperature

(4) Can't say anything

PG-EE-July, 2024/(Physics)(SET-Y)/(C)
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95.

96.

97.

98.
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Six dlS.tlllglnslmhlc particles are distributed in two compartments with cqual a priori
probability. Then the probability of the most probable microstate is :

15 o

(1 = 15
- 32 (2) 64

: S [
3 - 9}
(3) TE 4) =

The Fourier transform, (k) of the function f(x) = e ™! is :

1 1
1 - .
() 1+1ik ‘ (_2) 1-ik
2 | ‘ 1
3)
( 1+ k2 4) 1+ k2

If two lenses of focal lengths 9 cm and 3 cm are placed at a certain distance apart to
form an achromatic combination, then the distance between the lenses is : ‘

(1) 225 cm o : (2) 4.50 cm
(3) 6 cm | RN (4) 12 cm

The aberrations produced by the variation of refractive index with wavelength of light
are called : |

(1) Sphericél aberrations
(2) chromatic aberrations
(3) astigmatism '

(4) none of the above

Which of the following is the result of varying magnification of rays refracted through
different zones of the lens ?

(1) Coma
(2) Astigmatism
(3) Hypermetropia

(4) Myopia

G-EE-July, 2024/(Physics)(SET-Y)/(C) P.T.O.
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99.

100.

c

. - - ‘ laced to basc.
In the construction of Fresnel's biprism two acute angled prisms are plé

Actually. it is constructed as a single prism of obtuse angle of about :
(1) 180° ' (2) 179°
(3) 178° 4) 177°

\f the central tringe is displaced to the position, which was occupied by Ist bn.ght t;’lr}ge
on placing a thin mica sheet of thickness 1.2 pm in the path-of Oﬂ"-{Of the mtcr.;:lrl;g
beams in a biprism arrangement, then the refractive index of mica sheet will be
(wavelength of light used is 6000 A):

(M 14 ‘ (2) 1.5

(3) 1.6 4 1.7

PG-EE-July, 2024/(P hysics)(SET-Y)/(C)
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D : 1
1. The ratio of the longest wavelength and the shortest wavelength observed in high
spectral serics of the emission spectrum of hydrogen is :

(1) 4/3 e (2) 525/376
(3) 25/1 (4) 36/1

2. The selection rules for passing back effect arc :
(1) Am;=0
() Amj=0, + |
(3) Am; =0, #1, Amg=0
(4) Am;j=0, %1, Amg=0, 1

3. The possible values of magnetic quantum number for each / are given by :
(1) 20-1, | @+,
(3) -2, _ 4) 1+1

4. The splitting of a smgle line smglet into three component lines in the presence of
_magnetic field is :

(1) Paschen-Back effect

(2) Nérmal Zccman effect

(3) Anomalous Zeeman Effect
(4) Joule-Kelvin effect |

5. The possible values of Jz for *D3/, state of an electron are :

) 3 L =3p2s .

2 2 2

—h; ]'h_sh
2

h;
2

(2)

—h,—nh

(3) ’2 2

2
S
2
5,3
2

5

1
2
335
2
31—1

4 y—h; —h,—nh
@) hhhgh
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6. The full form of lascr is :
| (1 Ligh_t Amplification of Stimulated Emission Radiation
(2) Light Amplification of Spontancous Fmission Radiation
(3) Light Amplification by Spontancous Emission of Radiation

(4) Light Amplification by Stimulated Emission of Radiation

7. The coherence length of a laser beam with wavelength 440nm and coherence time 40us

1S ¢
(1) 11 Km (2) 12 Km
(3) I.1m ~ (4) 1.2Km

8. Ifthe distance between two plane mirrors forming the resonant cavity is 0.3 m, then the
difference between frequencies of consecutive modes will be :

(1) S00MHz (2) 100MHz
(3) 5MHz N (4) IMHz
9. The function of Helium atom in the Hel_ium-Neon laser is :
(1) to provide cnergy to the Neon atoms
(2) to quench the Neon atoms
(3) to make Ncon atoms inactive
(4) none of the above

10. In ruby laser, the rod is surrounded by a helical photographic flash lamp filled
with :
(1) neon
(2) xenon
(3) aluminum

(4) chromium
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11. If¢ =)= . then its gradient is ¢

(1) zi + )k (2) yj + zk

(B) i+j+k (4) zcro
12. The divergence of a position vector is :

(1) Zero () 1
@9

(FY]

3)
13. A theorem that relates surface integral with the volume integral is called :

(1) Stocks thcorem

(2) Camot’s theorem

(3) Greens theorem

(4) Gauss-divergence theorem

14. If a vector is solenoidal, then :

() A =0
(2) V.A =0
(3) VxA =0

@) v.([vxA)=0

15. A disc, ring and sphere of the same radius are allowed to roll down an inclined plane
from the samc height without slipping, which one has highest Kinetic energy ?

(1) Disc
(2) Ring
(3) Sphere

(4) All have same Kinetic energy

PG-EE-July, 2024/(Physics)(SET-Y)/(D) P.T. O.
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16. The ratc of change of lincar momentum with respect to time is cqual to ¢
(1) Torque
(2) Angular velocity
(3) Force
(4) Power

, 2
17. If the moment of inertia for a solid sphere about any diameter 1S 2/5MR”, then the

moment of Inertia of the same sphere about a tangent is
(1) 2/5 MR?

(2) 3/5 MR?

(3) 4/5 MR?

(4) 7/5SMR?

18. The ice skaters, ballet ‘danccqs; and dives often use the principle of conservation
of :

(1) Mass and cnergy
(2) Linear momentum
(3) Angular momentum

(4) All of the above

19. The Lagrangian of an Atwood's machine is
(1) 5 my +mg) 52 +(my ~ma) g Vo
2) 5 Oy +mp) 52 4y = mp) gx = Vo
(3) (my +my) X* +(my ~my) gx~Vo
(4) —;—(ml +m2)‘)'c2 +(m; +my) gx -V,
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20. A cylinder of mass M and radius R is rolling down without sleeping on an inclined
plane of angle of inclination 0. The number of generalized coordinate required o
describe the motion of the system :

(M1 (2) 2
(3) 4 (4) 6

21. Voltage gain is highest in :
(1) Common basc amplifier
(2) Common collector amplifier
(3) Common cmitter amplifier
(4) A Diodc in forward bias

22. In a common basc amplifier, if the emitter current is 2 mA and current gain is 0.99,
" then base current is :

(1) 1.98 mA _ (2) 2.02 mA
(3) 0.02 mA , i (4) 0.2 mA

23. Which of ihe following is used for rectifying action ?
(1) Transistor
2) Diode~
(3) Capacitor
(4) Inductor

24, Which of the following is» true in case of a PN junction diode ?
(1) In forward bias the current flows due 16 majority charge carecrs
(2) The width of the depletion region decreases in reverse bias
(3) The avalanche breakdown takes place in forward bias

- (4) None of thé above
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25.

26.

27.

28.

29,

PG-E

Charge on a p-typc semiconductor is :
(1) Positive

(2) Negative

(3) Zero

4) 1072 coulomb

The effective mass of an clectron in a semiconductor :
(1) can never be negative

(2) can never be positive

(3) can be positive or negative

(4) depends on its spin

~ An ac gencrator produces an EMF of amplitude 22 V at a frequency 50 Hz, it is

connected to a circuit containing 10 mH mductor The current in the circuit is :

(1) 22 Sin(loo"”';') . @ 22 sir{lOOnf-EJ
3) 7 sin(lOOn:t +g) | | @ 7 sin[loont_—%) -

A Space ship is approaching a source of light with a speed equal to 0.5c (¢ is speed of

- light). Light coming from the source of hght as seen by the observer in the space ship

travels with a speed equal to.:

(1) 0.5¢

(2) ¢

(3) L.5c

(4) 2c

The temperaturc at which the average speed of H, molecules will be same as that of N2
molecules at 35°C will be :

(1) 2.5°C . " (2)6.25°C

(3) -50°C 7 (4) =251°C
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30.

31.

32.

33.

34.

PG-EE

o TS AT s

The clastic fatipue distinetly illustrated in

(1) Iron (2) Silver

(3) Quartz. (4) Cilass

The particles describe by antisymmetric wave functions arc known as :

(1) Photons (2) Fermions

(3) Bosons (4) Gravitons

In case of Fermi-Dirac st
to:

atistics, all particles cannot come down to the ground state duc

(1) Pauli's exclusion principle
(2) Heisenberg uncertainty principal
(3) Gibb's free energy principle

(4) Plank's law

If Two stars X and Y emit light of orange and ycllow colours, respectively, then the
temperature will be greater for

(H X
2) Y
(3) Both have same temperature

(4) Can't say anything

Six distinguishable particles are distributed in two compartments with equal a prion
probability. Then the probability of the most probable microstate is :

15 15
(D = (2) &
S5 S
T ® 33
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35. The Fourier translorm, 204) of the function [(x) =€ is
1
s (2) —=
M T 1= ik
“ ‘.«.,_‘%_._ - 4 ) F___l_.__‘
©) 1+ &2 : L k?

. AR , S ists apart to
36. If two lenses of focal lengths 9 cm and 3 em are placed at a certain 'dlsldncc p
form an achromatic combination, then the distance between the Ienses 1s

(1) 225 em (2) 4.50 cm
(3) 6 cm ‘ (4) 12 cm

37. The aberrations produced by the variation of refractive index with wavelength of light
are called :

(1) Spherical aberrations
(2) chromatic aberrations
(3) astigmatism

(4) nonc of the above

38. Which of the following is the result of varying magnification of rays refracted through
different zones of the lens ?

(1) Coma

(2) Astigmatism
(3) llypcrmciropia
(4) Myopia

39. In the construction of Fresnel's biprism two acute angled prisms are placed to base.
Actually, it is constructed as a single prism of obtuse angle of about :

(1) 180° (2) 179°

(3) 178° 4 177°
PG-EE-July, 2024/(Physics)(SET-Y)/(DD)



40. Ifthe central [vinpe is displaced 1o the position, which was occupied by Ist bright fringe
on placing a thin mica sheet of thickness 1.2 jun in the path of one of the interfering
beams in a biprism arrangement, then the refractive index of mica sheet will be
(wavelenpth of light used is 6000 A) :

() 1.4 (2) 1.5
(3) 1.6 (4) 1.7

41.  What should be the velocity of an clectron so that its lincar momentum becomes cqual
10 that of a photon of wavelength 10 A

(1) 3x10%ms ! (2) 3 x 10"ms™
(3) 7.27 x 10"ms ! (4) 7.27 x 10°ms™"

42, An clectron is accelerated from rest through a potential difference of 200 v. If ¢/m for
electron is 1.6x 10" C/Kg, the speed acquired by the clectron will be :

(1) 8 x 10°ms '
(2) 8 x 10°ms '
(3) 5.656 x 10°ms™
(4) 5.656 x 10°ms™

43. According to Dcbye theory‘, the specific heat of solids at low temperature is
proportional to :

1 T° FRCA AR U O
R - i | @ T
44. Which of the following is not cbrrect with regard to Debye approximation ?
(1) Debye theory obeys Doulong and Petit's law at high temperatures.
(2) The quantum considerations carry great significance at high temperatures.

(3) At low temperatures the phonons obcy same statistics as that obeyed by photons at
all temperatures,
(4) The specilic heat of solids is proportional to T at low temperatures.
PG-EE-July, 2024/(Physics)(SET-Y)/(D) | P.T.O.
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45.

46.

47.

48.

49.

50.

51.

CEfape stems ?
How many space Lattices can be obtained from the different crystal systems
(1) 8 (2) 14
(3) 32 4) 230

: 1 ideal ¢ "NaCl of mass 1g ?
How many unit cclls are present in a cube - shaped idcal crystal of NaC
[Atomic mass of Na and Cl are 23 and 35.5, respectively|

(1) 1.03x 10% (2) 5.14 x 10*

(3) 2.57 x 10! (4) 1.03 x 10*

The number of carbon atoms per unit cell of diamond unit cell is :

(H1r () 4

(3) 6 | (4 8

The number of close neighbour in a body centered cubic latti¢e of identical sphere is :
(1) 2 - S e 2) 4

3) 6 . (4) 8

In face centered cubic unit cell, the edge length is :

4 | J3
1) 5 @
(3) %f @2

The ratio of ‘dcnsity of lattice points in (110).and (111) planes in a simple cubic lattice
is :

(1) 1:1 ' _ @) 1:2
(3) ¥3:42 . _ 4) J2:43
The energy of the lowest state in one dimensional box of length a is :
(1) Zeéro e
' 4ma”

h h®
3 C)
@ 8ma* 8ma?

PG-EE-July, 2024/(Physics)(SET-Y)/(D)
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52. The wavefunction of a particle is given by :

53.

54.

55.

56.

\I’=Ae_"xf0r O<x<w
=0 for-w<x<0

The valuc of A is ;

a1y Jx 2) vk

' 1
k ol
In one dimensional potential box of length a, the probability of finding a particle
will be maximum at :

o] 8|

3)

(1) Zero | ) % :
@ 7 | S @Wa

According to Schrédinger, a parti'cle_is equivalent to :
(1) A sound wave _ ' | ‘
(2) A wave packct -

(3) Alight wave

(4) A single wave

2 .
An eigenfunction of an operator 2 is e®*. The corresponding eigenvalue will be :
11 i 2820 | |
3) « | S Ty e

If an electron, a proton, and a neutron have same de-Broglie wavelength, then which
particle has greater velocity ? :

(1) Election
~ (2) Proton

(3) Neutron
(4) All have same velocity -

PG-EE-July, 2024/(Physies)(SET-Y)/(D) - - P.T. O.
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57.

58.

- 59.

60.

61.

62.

| i then the ratio
If an a-particle and a proton have same kinetic energy. 7

~ wavelengths of the a- particle and the proton will be

(1 1:2 - 2) 1:4

3 2:1 4) 4:1

The linear momentum of a photon with weavelength A will be :
(1) Zero O

®) 35 | @ =

The threshold wavelength of sodium metal is 6800 A. The work func'_cion pf sodium
metal is : :

(1) 0.91 eV (@) 1.82eV
(3) 2.27eV (4) 3.64eV

If the uncertainty in the posmon of an electron is 1 A, then the value of uncertainty in
its momentum will be :

(1) 6.6 x 10*Kgms™ (@ 22 x107Kgms™’

3) 333 x 10 ¥Kgms" 4) 1.03 x 10**Kgms™

-The set of Miller Indices for a plane which cuts off intercepts in the ratio 2a:4b:lc

is : . B
(1) 214) @)
(3) (124) S e

If a plane makes intersects of 2, 1 and 0.5 A on the crystallographic axes of an
orthorhombic crystal with a:b:c =3:2:1, then the Miller indices of this plane are :

(1) (421) - (2) 44y
(3)-(433) @ e
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63.  Which of the (ollowing has the least packing fraction ?
(1) Simple cubic structure
(2) Body centered cubic structure
(3) Face centered cubie structure
(@) Diamond structure
64. The volume ol the primitive unit cell of /e structure with a lattice constant a is

ad a®
7 &-
@) =

wl% o

A3) 4) a°

65. Which of the following is mor truc’ regarding wavelength of X-rays used in X-ray
diffraction mecthod ?

(1) When the wavelength of the X-rays is much smaller than the interplanar
spacing then the X-rays are diffracted through anglcs which are too smart
to be measured experimentally.

(2) X-rays having wavelength equal to the mtcrplanar spacing arc appropriate for X-
ray diffraction

(3) X-rays having wavelength just greater than twice the interplanar spacing are most
appropriate for x-ray diffraction

(4) Both (1) &(2).

66. The wavelength corresponding to the maximum intensity cﬁittcd by a body is:
(1) directly proportibnal to the temperature of the body
(2) inversely proportional to the temperaturc of the body
(3) directly proportional to the 4th power of the temperature of lhes body

(4) inversely proportional to the 4th power of the temperature of the body

G-EE-July, 2024/(Physics)(SET-Y)/(D) "P.T.O.




67.

68.

69.

70.

71.

D

«voked by F. London to
The phenomenon known as Bose-Linsteln condensation was invok y

explain ¢

(1) the free eleetron theory

(2) superfluidity exhibited by liquid e

(3) the Planck's radintion law

(4) London equation

Which of the following statistics is classical statistics ?
(1) Maxwell-Boltzmann statistics

(2) Bosc-LEinstcin statistics

(3) Fermi-Dirac statistics

(4) Both (1) and (3)

The minimum volume of phésc space cell in Fermi-Dirac statistics is equal to :

(1) »° \ ‘ @ 7
(3) zcro (4) —
: c

Stefan's constant depends upon :

(1) Energy radiated per unit area per sccond
(2) Temperature of the black body

(3) Both (1)&(2) -

(4) Does not depend upon (1)&(2)

According to Lloyd's single mirror experiment, a light wave after reflection from an
optically denscr medium undergoes a phase change of :

(1) -’2i @

(3) % @) 2n

PG-EE-July, 2024/(Physics)(SET-Y)/(D)
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72. The ratio of adiabatic 1o isochoric pressure coefficient of expansion of z 225 1

C
[Y=-—'1J:
CU

(1) vy 2) -
7+ 1
(3) - 1
) 73 “) -

73.  Which of the following is called first latent heat cquation ? (where symbols have
usual meaning)
dP L ' dP LT

1 = _
(1) dT TV, -V) @) dT (V2-1)
: dP _ LV, V) dP _T(V,-V;)

(3) dT = T _ 4) dT L

74. Which of the following is not a thérmodynamical potential ?
(1) Internal encrgy
(2) Entropy -
(3) Enthalpy
(4) Helmbholtz frce energy

75. One mole of an ideal gas at an initial temperature of T Kelvin does 6R Joule of
work adiabatically. If the ratio specific heats of this gas at constant pressure and
at constant volume is 5/3, the final temperature of the gas will be :

(1) (T+4) K
(2) (T-4)K

(3) (T+10)K
(4) (T-10) K

PG-EE-July, 2024/(Physics)(SET-Y)/(D) P.T.O.
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76.  When a gas passes throuph a porous plan heating, effect takes place
(1) Wtemperature of the pas is less than its temperaturce of inversion
(2) M temperature of the pas is equal to ity temperature of inversion
(3) Itemperature of gas is more than its temperature of inversion

(4) None of the above

77.  Which of the following is scientific language of computer ?
(1) PASCAL
(2) FORTRAN
(3) BASIC
(4) COBOL

78. During an adiabatic reversible process, the entropy :
(1) increcascs
(2) decreascs
(3) first incrcascs then decreases

(4) remains constant

79. What is the cificicncy of a Carnot's cngine working between the stcam point and t
ice point ?

(1) 26.81 % _ (2) 33.29%
(3) 43.47% : (4) 100%

80. An oscillator consists : ’
(a) of a positive feedback amplifier -
(b) has noisc as the initial sigﬁal
(¢) consists of a noise selecting network
(d) consists of a noise injecting network
Which of the above statements are correct ?
(1) a&d 2) b&d
(3) a,b& ¢ (4) b,c&d
PG-EE-July, 2024/(Physies)(SET-Y)/(D)



81.

82.

84.

85.

The width of the plateau region in a GM counter depends upon::
(1) Type of radiation

(2) Energy of radiation

(3) Both (1) and (2)

() None of the above

Which of the following is a better material for shielding of Beta radiations ?
(D) Aluminum

(2) Lead

(3) Platinum

(1) Bismuth

The reaction time for a direct nuclear reaction is of the order of :
(1) 107" second
(2) 107" second
(3) 107 second

(4) 107 second

Which of the following is not true about Alpha emission ?

(1) The atomic number of parent nucleus decreased by 2 after Alpha mission.

' (2) The mass number of parent nucleus decreased by 4 after Alpha mission.

(3) The Alpha emission spectrum is a continuous spectrum.

(4) The most energetic Alpha particles are emitted from Polonium-212.

The energy of a thermal neutron at 27°C is :
(1) 0.026eV

(2) 0.26eV

(3) 2.6eV

(4) 26eV

PG-EE-July, 2024/(Physics)(SET-Y)/(D)
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86.

87.

88.

89.

90.

91.

The density of the nucleus is of the order of :

.y
I7K ’m -
(1) 10"”Kgm * (2) 107Ker

3
27 m
(3) 102 Kgm * ) 10 Kg
Beta decay is a consequence of
(1) strong nuclear force
(2) clectromagnelic force
(3) weak nuclear force

(4) gravitational force

‘ jation of cnergy 1 Mev ;,
The number of clectron-ion pairs created by a Gamma rad
gas having ionization potential equal to 25 V is :

(1) 6.4 x10° @) 6.4 x10*
(3) 4x10° ‘ 4) 4x10°

The minimum cnergy of photon required for pair prodl_Jction is :
(1) 1.022 ¢V | |

(2) 1.022 KeV

(3) 1.022 McV

(4) 511 KeV

In terrﬁs of Redburg's constant (R), the wave number of first Balmer line is :

(DR

(2) 3R/4
(3) 5R/36
(4) 8R/9

The Young's modulus of a wire of length L and radius R js Y, If the length is reduct
to L/2 and radius to R/ 2, it's Young's modulus will be :

(1) Y/2 @2 Y
3) 2Y ' 4) 4Y
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g92. Practical value of Poisson's ratio (o) can be :
(1) Less than zere

(2) Between 0 and 0.5

(3) Between 1 and 0.5

(4) Greater than 0.5

93. The potential encrgy per unit volume for a body strained under a longitudinal strain

shall be equal to :

(1) stress x strain

(2) stress x (strain)
(3) 172 stress x (strain)?

(4) 172( stress x strain)

94. The Boltzmann's constant depends on :
(1) Temperature
(2) Volume and Temperature
(3) Pressure, volurﬁe and Temperature
(4) None of the above '

95. The pressure cxcrted on the walls of the container by a gas is due to the fact that the
gas molecules : '

(1) lose their kinetic energy
(2) stick to thc walls
(3) are accelcrated towards the walls

(4) change their momenta due to collision with the walls

96. If a moving charge particle passes through region having random magnetic field, then
the kinetic encrgy of the charge particle will

(1) Increase
(2) Decreasc
(3) Remain same

(4) Increase or decrease depending upon the nature of charge particle

PG-EE-July, 2024/(Physics)(SET-Y)/(D) P.T. O.




20

sther in fr
rallel to each ot °C Spe

- J d pa . ‘
97. If two long current carrying conductors are placed p directions, then the for

in same
and current is passing through both the conductors
between them will be -
(1) Attractive (2) Repulsive ol
(3) No force ~ (4) Can'tsay anyt

98. The area of hysteresis loop for a ferromagnetic material represents
(1) The square of magnetism per cycle
(2) Energy loss per cycle
(3) Coercivity
(4) Retentivity

99. The concept ol‘displacemcﬁt current was prOpOSt‘»‘d by :
(1) Faraday
(2) vAmpere ,
(3) Biot-Savart
(4) Maxwell 7

100. A charged capacitor (C) is connected in series with an inductor (L). When t
displacement current reduces to zero, the energy of the LC.circuit. 1S :

(1) stored entircly in its magnetic field
(2) stored entirely in its electric field
3) distributed cqually_am()ng its electric and magnetic fields

(4) radiated out of the circuit
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