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The state of polarization of the light wave which is
represented by

=, A A T
E =E0[I .sin (ot—kx)+J .sin (mt—kx—z) will

be:

(A) Right handed elliptical
(B) Right handed circular
(© Lefthanded elliptical
(D) Lefthanded circular

If the phase difference between two raysis 7/2 and

the angle of incidence is not equal to /4 , then the
emergent light ray is

(A) Non-polarized

(B) Linearly polarized
(© Elliptically polarized
(D) Circularly polarized

Which of the following process does not follow first
law of thermodynamics ?

&) W>0,Q0>0,E, <0
B W<0,Q<0,E,,<0
© W<0,Q>0,E,<0
©) W>0,Q<0,E, =0

If Sun radiates the energy at the rate of 4 X 10207 /s,
what is the rate at which mass is decreasing ?

(A) 244x10° kg/s
(B) 4.44x10° kg/s
© 3.44x10° kg/s
(D) 554x10° kg/s

The biasing circuit has a stability factor of 50. If
due to the temperature change, I-g changes by
1 wA, then I will change by

(A) 100 wA
B 25pA
© 20pA
O 50pA
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10.

For a wave function s, to be continuous, following
is not true ?

(A)  dy/dtis continuous

B) 42y /dt2 is not continuous

(©  Both(A)and (B)

O a3v /dt3 is continuous

Zeeman effect cannot be produced by :
(A)  Quantum mechanics

(B) Hamiltonian operator

(© L-Scoupling

(D)  Bohr’s model

What is the maximum proportion of volume

available in fcc arrangement of spheres ?

A) 26%
®) 36%
© 40%
®) 10%

The nuclear radius of a nucleus with nucleon
number 16 is 3 X 10 ~ 1> m. Then, the nuclear radius
of a nucleus with nucleon number 128 is

(A) 45x10-1m
B) 6x10-5m
© 15x10"m
(D) RN

Relative to its period on the earth, the period of a
pendulum on the moon is

(A)  Shorter
(B) Longer
(O Same as on a earth

(D) Varies with time
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12.

13.

14.

15.

According to Einstein’s Special Theory of Relativity,
laws of physics can be formulated based on

(A) Inertial Frame of Reference.
(B)  Non-inertial Frame of Reference

(© Both non-inertial and Inertial Frame of
Reference

(D) Quantum state

Relative to a stationary observer, a moving object :
(A)  Appears longer than normal

(B)  Appears shorter than normal

(© Keepsits same length time

(D) Can be any of the above. It depends on the
relative velocity between the observer and the
object.

The horizontal deflection effect caused by the
Coriolis force is

(A)  Greater near the pole
(B)  Greater near the equator

(© Equally Distributed all over the earth’s
surface.

(D) More near the surface of the earth and lesser
above.

For simple rigid objects with uniform density, the
center of mass is located at the

(A) Right

B) Left

(©  Centroid
(D)  Bottom

Which of the oscillators doesn’t come under the

category of low frequency oscillators ?
(A) = RC phase shift oscillator

(B) = Wien bridge oscillator

(©  TwinT oscillators

(D) Crystal oscillator
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16.

17.

18.

19.

The potential difference in an open circuit is

(A) Zero
® Unity
(© Infinity

(D) Opencircuit does not exist

EMF is a closed
conservational electric field that is generated by
battery.

integral of non-

(A) Line
(B) Surface
(© Volume

(D) None of these

The ratio of rms velocity to most probable velocity

is:

@A) V32
® 25
<t
O 2:3

Which factors help to minimize the pulse duration
from a Q-switched laser ?

(A) a high product of upper-state lifetime and
emission cross section

(B)  ahigh pump intensity and duration
(©)  ashortlaser resonator

(D) Allof theabove
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20.

21.

22.

23.

The Dimensionality of vector space of Hermitian
3 X 3 matrices is :

@ 9
® 6
© 12
® 3

The Boolean expression AB+ AC+BC simplifies

to:
(A) BC+AC

B) AC+AC+B

© AB+AC
(D) AB+BC
L Ly, and L, are respectively the x, y and z

components of angular momentum operator L. The
commutator [L,, Ly, L,]isequalto:

) ih(L%C +L2y)

®) 2L,
© i-13)
© o

According to the single particles nuclear shell

model, the spin-parity of the ground state of Og is

@
(B>.§
4 E
o Z
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24.

25.

26.

27.

A phosphorous doped silicon semiconductor
(doping density : 1017/cm?) is heated from 100°C
to 200° C. Which one of the following statements is
Correct ?

)

Position of Fermi level moves towards
conduction band

(B) Position of dopant level moves towards
conduction band

(C)  Position of Fermi level moves towards middle
of energy gap

D)

Position of dopant level moves towards
middle of energy gap

A solid material is found to have a temperature
independent magnetic susceptibility x =C. Which
of the following statements is correct ?

(&)
(B) IfCispositive, the materialisa ferromagnetic.

If C is positive, the material is a diamagnetic.

(© If C is negative, the material could be a
paramagnetic. '

(D) IfCis positive, the material could bea type-1

superconductor.

For an ideal Fermi gas in three dimensions; the
electron velocity Vg, at the Fermi surface is related
to electron concentrationnas :

(&) Vpoen?/3
(B) Vgxn

© Vepxnl/?
D) Vgen'/3

Which one of the following conservation laws is
violated in the decay 1+ —pt +pt +p?

@)
(B) Total Lepton number

Angular momentum

(©)  Electric charge
D)

Tau number
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—
28. Ifforce F =— VU, where Uis potential energy, then

—).
VxFis:

(A) Zero
(B) Non-zero

(©  Vector quantity
©

29. The classical electron radius is :
(A) 282x1078m
B) 282x10"0m
(©). 2825610512 m

@)  282x16- P m

30. Diamagnetism in matter is caused by :

(A) Change in the orbital motion of electrons due

to an applied magnetic field
(B)  Electron spin
(© Domainstructure

(D) Nuclear spin

31. Holography was invented by :
(A) Dennis Gabor
(B)  AlbertEinstein
(©)  Charles H. Townes

(D) Theodre Maiman

32. Bohr magnetonis the unitof :
(A) < Larmor frequency
(B) = Magnetic flux
(©  Magnetic susceptibility

(D) Magnetic moment
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33.

34.

35.

36.

37.

()

Light is confined within the core of a simple optical
fiber by :

Refraction

(B) Total internal reflection at the outer edge of
cladding

(C) Total internal reflection from the core-
cladding boundary

(D) Reflection from the fiber’s plastic coating

The operation of an oscillator is :

)

(B) Sometimes noisy

Noisy

(© Silent

(D) Unstable

To produce coherent sources by the division of
amplitude the source should be :

(A) Broad

"(B) Narrow

(O  Either broad or narrow

©)

None

During an adiabatic process entropy:
(A) Increases

(B) Decreases

(©  Remain the same

D)

None of the above

For the Legendre’s differential equation

(1-x2) y'' —2xy' +n (n+1) y=0 which of the
following is an ordinary point ?

(Al 2 0
® x=-1
© x=0
O x=w
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38.

39.

40.

41.

42,

For impedance-matching which type of transistor

connection is used ?

(A) Commonemitter
(B) Common collector
(© Commonbase

(D) None

The Schrodinger interpretation is based on :

(A) Wave function
(B)  Probability

(©  Density variation
(D) Wave packet

The Puzzle of magic numbers for nuclei was
resolved by :

(&)

Introducing hard core potential

(B) Introducing Yukawa potential to
approximate nuclear potential well

(©) Introducing spin-orbit force part of the
nuclear potential

(D) Introducing tensor character to the nuclear

force

Mesons are made up of

(A) Twoquarks

(B)  One quark and anti-quark

(©)  Threequarks

(D) . Two quarks and one anti-quark

Specific heat of superconductor is given by :

(A) Lattice

(B)  Electron

(© Lattice + Electron
(D) None
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43.

45,

46.

47.

The wave function of fermions is not :

(A) Continuous
(B) Singlevalued
(©  Symmetric
(D) Differentiable

A positive kaon (K*) has a rest mass of
494 MeV/c? whereas a proton has rest mass of
938 MeV/c2. If the total energy of kaon is equal to
the proton rest energy then the speed of kaon is most

nearly :

A 04c
B) 055c
© 025c¢
D) 085c

The element which has the biggest size in a

transistor is :

(A) Collector

(B) Base

(©  Emitter

(D)  Collector-base junction

Divergence of current density is zero this statement
is true for :

(A)  Electric field

(B). Magnetic field

(©  Electromagnetic field
(D) Both (4)and (B)

Which one of the following statement about the
coriolis force is not correct ?

(A)  Itis maximum at the poles.

(B)  Itisabsentat the equator.

(© It deflects the wind to right direction in the
southern hemisphere.

(D) It deflects the wind to right direction in the

northern hemisphere.
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48.

49.

50.

51.

52.

- -
For a dielectric material, V-D =

@A) Py
®) pr
© eptey
O) P~y

If white light is used in diffraction due to a slit, the
central maxima will be :

(A) White
(B) Black
© Green
(D) Red

According to uncertainty principle for an electron,
time measurement will become uncertain if which
of the following is measured with high certainty ?

(A)  Energy

(B) Momentum
(© Location
(D)  Velocity

Hydrogen atoms are excited from ground state to
the state of principal quantum number4. Then, what
will be

the number of spectral lines

observed ?
Q) 3
® 6
© 5
D) 2

Find the wrong statement.

(A) ' Nuclear force is charge independent

(B) Nuclear force is spin independent

(© Nuclear force shows saturation property
(D)  Nuclear force is non-central force
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53.

54.

55.

56.

57.

58.

The energy required to break a copper pair is
of the energy gap of superconductor.

(A) Onehalf

(B) Equalto
© Twice
(D) Thrice

The value of stability factor for a base-resistor bias
is:

A) (1+P)Rg

®) (1+B)Rc
© @@+B)
® (@-B

In Debye model atlow temperature T, molar specific
heat of a solid is proportional to :

@ T

® T
@7
D) T

1 amu is equal to:

(A) 931KeV
(B) 931MeV
© 931GeV
(D) 1000 MeV

Minimum energy required for a y - ray photon for
pair production is :

@A) 1.02eV

®) 1.02KeV
Q@  1.02MeV
D) 1.02GeV

Nuclei 7N15 and 8016 are known as :
(A) ' Isotopes

(B) Isobars

(©) Isotones

(D) None of these
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¥?

@A) (1+P)Rg

B) (1+B)Rc

© (@+B)

©®) (@1-B)

e qroe TR feaa wise §, e # Hier faferse
o1 forgas EHTIAT Bl § 2
(B X

@ T

© B

® T

1 amu ¥ SIS 1 B & 2
(A)  931KeV

(B) 931MeV

© 931GeV

(D) 1000 MeV

7 Sere & o vy - foRor e % fer st
=g Sl TRt Bl § 2

(A) 1.02eV

B) 1.02KeV
© 1.02MeV
D) 1.02GeV

e N5 3R ol M &2

A)  STEHRH
B) STEHEE
© SEHR
O) THIAFE T




59.

60.

61.

Which law of thermodynamics is used to
understand the concept of energy conservation ?

(A) Zero

(B)  First

(©  Second

(D) None of these

For the given diagram, ink of uniform line thickness
is used. The mass of the ink used to draw each of
the two inner circles and the two line segments is
(m/2). The mass of the ink used to draw the outer
circle is 10 m. The coordinates of the centres of the

different parts are :
Y
------ g
(@  Outer circle (0, 0)
(b) Leftcircle (—a,a)

(0  Rightinner circle (a, a)

(d) Verticle line (0, 0)

() Horizontal line (0, —a)

the the
y - coordinate of the centre of mass of the ink in the

From above arrangement,

drawing is :
A) a/3
(B) a/6
© a/12
©) a4

Young’s double slit experiment is made in a liquid.
The 10t bright fringe in liquid lies , where 6t dark
fringe lies in vacuum. The refractive index of the

liquid is approximately :
A) 18

(B) 154

© 167

D)=
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59.

60.

61.

STl GRETUT hi STYNON ol THSH & foi STfent
¥ H Q Fm 1 39 fea S § ?

(@R
B WH
© T
(D) T8 ¥ HE T

fEu T 2T % T, Toh THE 1@ HIZE i W@
IqANT fopan ST ® | T Rl SoAEE & SHiafes gkl
T Y T 1 i & fean Sunt iR s e, SR
@1 EE (m/2) ¥ IR g9 F e o foe age
T 1 g9 10 m €1 fafy=t 9 & &al &
frdwmiar €1

| y
------ X
(@ e 9 (0, 0)
(b) T (~a,a)
© <M AdReh = (a, a)
(d)  Tee @I (0, 0)

© afsE (o, —a)
IR e ¥, oo § WE % gAqE & g Hl
y - s % :

A) a/3
® a6
© 12
O a2t

21 & g gam 2o § T wmar 1 <wel @
i ga §, ©91 o s fafa # St 81 sa &
STqAHIR ST Brel ©

A 18
B) 154
© 167
©O) 12

P.T.O.



62.

63.

65.

In a Young’s double-slit experiment setup, source
S of wavelength 50 nm illuminates two slits
S, and S, which act as two coherent sources. The
Source S oscillates about its own position according
to the equation yy=0.5 sin t, where y is innm and t
in seconds. The minimum value of t for which the
intensity for point P on the screen exactly in front of
the upper slit becomes minimum is :

(A)  1sec.
(B) 2sec.
© 3sec
D) 4sec.

Each side of a box made of metal sheet in cubic shape
is‘a’ atroom temperature “T", the coefficient of linear
expansion of the metal sheetis ‘o’. The metal sheet
is heated uniformly, by a small temperature AT, so
that its new temperature is T+ AT. Calculate the
increase in the volume of the metal box.

(A)  4/3 waleAT
(B) 4madaAT
© 3a%eAT
(D) 4a%eAT

A musician using an open flute of length 50 cm
produces second harmonic sound waves. A person
runs towards the musician from another end of a
hall at a speed of 10 kmph. If the wave speed is
330 m/s, the frequency heard by the running person

shall be close to :
(A) 656 Hz
(B) 666 Hz
© 676 Hz
(D) 686 Hz

Ripple factor for a full wave rectifieris :

(A) 0.406
(B) 0483
© 0816
O) 121
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62.

63.

64.

65.

I % gaA-feeTe TN ¥2sTd H, 50 nm TR
B 5 3 firel S, 3R S, 1 e el § S & gETd
Bl o &9 H e A § | B S 1o fefa & gR-
eR H G y = 0.5 sin wt % STTUR Qe Ll 8,
Wﬁymﬁ?t@ﬁﬁ%ltiﬁ[aﬁwmm
foe Sadt ot % St 9 e R fSig Pt e
AT B S T, AT

(A) 1sec
(B) 2sec.
(© 3isec
(D) 4sec

TH R | 91q ol e 8§ 1 Sl 6l Yoo qred
HE S AIEH T/ W ‘a’ T, 8 I o e far &
Tl ‘o ©, g i TE Sl TIH €9 | Th Bl
AOAE AT a1 T fohn Sar ], feQ s@en @
ATHE T+ AT & 5l €1 &g & fes o ot
gfig =t T A

(&) 4/3 maleAT
(B) / 4ma’aAT
© 3a%aAT

(D) . 4a%aAT

T GdRR 50 TF a1 i Toh Gt aigd &
ST Tk GO g e T I BT T
T SAfH Th B & qa BR ¥ TIMAhR Hl R
10 et wfa =i =i i | e 81 afg o =t fd
330 Hiev/ASS T, T Qre aTel Ao AR G S
aﬁs:rqﬁ;%wﬁaz‘lﬁ:

(A) 656 Hz

(B) 666 Hz

© 676 Hz

(D) 686 Hz

Pl I YRe®rRR & fag fua e §
(A)  0.406

(B) 0.483

© 0816

O) 121




66.

67.

68.

69.

70.

71.

In Boolean algebra, the bar sign (—) indicates :

(A) OR operator

(B) AND operator

(© NOT operator

(D) None of the above

Who has done experimental verification of
photoelectric equation ?

(A) Robert Andrews Millikan
(B)  AlbertEinstein

(©  Philipp Lenard

(D) Max Planck

Unit for nuclear electric ‘quadruple momentis:
(A) Barn

(B) Nuclear magneton

(©  Bohr magneton

(D) Debye

How many types of quark are there ?
)
(B)
©
D)

L g o G

In Quantum Electrodynamics

(QED),
electromagnetic forces are mediated by :

(A)  Theinteraction of electrons

(B) Hadrons

(©) Action ata distance

(D) - The exchange of virtual photons

A moderator is used to slow

(A)  protons

(B)'  neutrons

(© electrons

(D)  helium particles
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67.
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69.
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71.

e sherfor ®, SR 1 fowe (- ) ¥ g wa
77

(A) OR MR

(B) AND 3R

(© NOT 3R

(D) T8 | Hig ot TRl

e faga FHEiRTor &1 gl T fhe
fea g ?
) e v fhfeena

®B) are SRR

© frfaa e

(D) o8 <is

ifyehta farga =g Sl 6 A o § 2
(a)

B) —IfRTER A

© SiEd

(D) <o

FaTeh & feoha" TPR BT § 2

A) ©5

B 6

© 7

©® 8

Tl SATRISEAITTT (QED) H, for[a grehia aal
o1 Heeerdr fenden SRl Bl © 2

(A) SIS Rl TR fRa

®) T

© FRFEE

(D) ST W I SEH-YSH

Teh HigkeX 1 A foreah! Him A & g fehan
SIS 2

(A) U

® =EH

© TR
(D) dfeEd w0
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73.

74.

75.

76.

A particle moves in such a way that its kinetic energy
just equals its rest energy. The velocity of this

particle is :
(A) 0.866 ¢
® /2
© /4
O

An observer is standing stationary in air moving at
a speed of 2m/s. A source of frequency 20 Hz is
moving in the direction of wind with speed 10 m/s
towards the observer. What will be the frequency
as heard by the observer ? Speed of sound in air is
330 m/s.

(A) 2062 Hz
(B) 19.40 Hz
© 2168 Hz
(D) 2263 Hz

Maxwell-Boltzmann law is for the

(A) Distinguishable particles

(B) Indistinguishable Particles

(©  Particles with half integral spin
(D) Particles with integral spin

What would be the most probable velocity for one
Oxygen molecule at 300 K ?

A) 612m/s
(B) 714m/s
© 798 m/s
D) 821m/s

“If the total external torque acting on a system of
particle is zero then the total angular momentum is
constant” is called :

(A)  Law of conservation of angular momentum
(B) ' Law of conservation of linear momentum

(© Law of conservation of total linear
momentum

(D) Law of conservation of total angular
momentum
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73.

74,

75.

76.

T U1 36 e 9 Fardl ¢ {oh STh! Tt Sl sqeh!
feR el & NER BN R SHHRUHIATR

(A)  0.866 ¢
®) /2
© /4
O

Teh Y&feh & H feeR TSI € 81 2 m/s i 71T & Tfd
F @ T 20 Hz 3G 1 Tk S Jareh &t 3R]
10 m/s ! TG ¥ gaT & T H w1 WS V&S
TN GH T gf w0 B2 A d @ty @
330 m/s |

(A) 2062 Hz

(B) 19.40 Hz

© 21.68 Hz

(D) 2263 Hz

Heee-slegsiA o wfau®:
&) 9T I FH

(B) T ATA &

(© T HHTRS FshUl et T
(D) HHIHA =hUT ST T

300 K T Teh SIS 319 o e e Henfera o
=1 81 2

(A) 612m/s
B) 714m/s
© 798m/s
(D) 821m/s

" afg et &1 o fep W i A S 9
I SO Y R A e wIoig Gt feer §'! sheetrn
e

(A)  HIONA FAT o H&IO 1 e
B) XfEs Ta % Herr o fm
© Fa fasw G & e w1 fam

(D) T HIVHT HT o HL&U &1 F1aH




Telrs

78.

79.

80.

81.

Conservation of four-vector momentum implies

conservation of :

(A) Momentum only
(B)  Energy only

(©  Both(A)and (B)
(D) Mass and energy

A particle is revolving along a circle of constant

radius. Its acceleration :
(A) Increases

(B)  Decreases

(©  Remains same

(D)  Becomes negative

Pyrometer is used to measure :

(A) Hightemperature

(B)  Relative density

(©  Strain

(D) Intensity of earthquake

Phase space is a

(A) 3 Dimensional Space
(B) 4 Dimensional Space
(© 5 Dimensional Space
(D) 6 Dimensional Space

For a half wave or full wave rectifier the Peak Inverse
Voltage of the rectifier is always :

(A) _Greater than the input voltage
(B)  Smaller than the input voltage
(© Equalto the input voltage

(D) Greater than the input voltage for full wave
rectifier and smaller for the half wave rectifier
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© TEwAT
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(A) A AGHH

(B) N TS

© =

(D) et g it fferar
e FHfE gl
(A) 33T ST
(B) 4 STATHY TR
©Q 5 TATH TR
(D) 6 HAATH TR
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B A9 a1 el 9 LHRBRR & T AeewheR =i b
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82.

83.

84.

85.

86.

Which of the following is true for a bridge rectifier ?

(A)  ThePeak Inverse Voltage (PIV) for the bridge
rectifier is lower when compared to an
identical centre tapped rectifier

(B)  The output voltage for the centre tapped

rectifier is lower than the identical bridge
rectifier

©

A transistor of higher number of coil is
required for centre tapped rectifier than the
identical bridge rectifier

(D)  All of the mentioned

A transistor has how many PN junctions ?

@) 1
® 2
© 3
D) 4

The PN junction diode is used as :

(A)  Anamplifier
(B)  Arectifier

(©  Anoscillator
(D) Amodulator

The neutral atoms of all isotopes of the same element

contain the same number of

(A)  Neutrons only
(B)  Electrons

(©  Massnumbers
(D) Masses

The atomic number is not changed by which type of

radioactive decay ?
(A) '‘Beta

(B) . Alpha

© Gamma

(D)  None of these
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87.

88.

89.

90.

91.

A nuclear fission reaction becoming self-sustaining

depends on:

(A) Neutron

(B)  Electron

(©  Proton

(D)  Alpha particle

“The total electric flux through any closed surface
surrounding charges is equal to the amount of
charge enclosed”. The above statement is associated
with :

(A) Coulomb’s square law
(B) Gauss’s law

©  Maxwell’s first law
(D) Maxwell’s second law

The general motion of a rigid body consists of :

(A) Translational motion only

(B) Rotational moticn only

(©  Both, translational and rotational motion
(D) Doesnotinclude translational and rotational

motions

In a full-wave rectifier without filter, the ripple factor

is:

(A) 0.482
® 121
© 179
(B): - 2.05

Which of the following cannot be polarized ?

(A) Radio Waves

(B)  Ultrasonic Waves
(©  Infrared Waves
(D)  Ultraviolet Waves
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92:

93.

94.

95.

96.

97.

Maxwell-Boltzmann statistics cannot be applied to

(A) Atoms

(B) Photons
(© Lattice

(D) Molecules

For a quantum wave particle E=

A) 7k
® hk/2
© hof2
O o

If an object reaches the speed of light, it's length
changes to

(A) Half of the value
(B) Zero

(© Infinite

(D)  Double of the value

Neutron and proton are commonly known as :

(A) Meson
(B) Boson
(© Nucleon
D) Quartz

Radioactive materials can be identified by

measuring their:
(A) Mass

(B) - Density
(©- Half-life

(D)  Hardness

Superconductors are example of
(A) = Diamagnetic Materials

(B) Paramagnetic Materials

(©  Ferromagnetic Materials

(D)  Anti-ferromagnetic Materials
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98.

99.

100.

Which of the following is the expression for Lorentz

force?

(A) qE

(B) q(vxB)

© ma+gE

(D) qE+q(vXB)

Magnetic field can be produced by :

(A) Conduction current

(B) Displacement current

(©  Bothconduction and displacement current
(D) Itis produced naturally

In the year 2021, who received Nobel prize in

Physics ?

(A) Manabe - Hasselmann - Parisi
(B) Penrose - Genzel - Ghez

(©  Peebles - Mayor - Queloz

(D)  Ashkin- Mourou - Strickland

-00o0-

26-Phy./URATPG-2021

23

98.

99.

100.

Aes 9 & foau frefafed § @ #9 o@ siiveats
®?

@A) dE

(B) q(vxB)

(© ma+qE

D) qE+q(vxB)
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