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1. If 'm' is the mean of a Poisson distribution, then the standard deviation is
given by :

(1) Ym 2) m’ (3) m (4) m/2

18
2. One of the eigen values for the following 2 X 2 matrix, [2 J ,18 ¢

() 4 2 5 3) 6 4) 8

3. Iffix)=1,thenits Laplace Transform F(y) is given by :
(1) Does not exist Q) y
(3) Uy 4 1

4. Letu=siny+icos2yandy=cosy-— i sin 2y. Then for what values of y, the u and v
will be conjugate of each other ?

(1) nm (2) (n+1/2)n

30 _ (4) no value of y

5. The divergence of the vector function F = (x3 y)i + (3xy2z)j + (Bzx)kis :
(1) 35’y + 3y*z+ 3z
2) ©+ 6xyz
(3) 3xy” +3x
4) 3x’y + 6xyz + 3x

6. The first two terms of the Taylor series about a = 3 for the function fix) = 2x + 5
will be :
(1) 11-2(x-3)
) 11+2(x-3)
3) 11-7x-3)
@ 11+7(x-3)
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7. When we throw a dice then what is the probability of getting the number
greater than 5 ?

(1) 173 (2) 1/5 (3) 1/6 “4) 12

8. The dimensional formula of viscosity is :

AEs )

(1) ML™'T™ ) MLT ™ (3) MLT > @) ML T2

9. A geostationary satellite is -
(1) whose time period is same as that of Earth
(2) whose magnitude of the speed v is same as that of Earth, but have different time

period
(3) whose time period and speed v both are same as that of Earth

(4) none of the above

10. The stability of a system means that :

(1) Small changes in the system input do not result in large change in output
conditions of the system

(2) Small changes in the system parameters do not result in large change in
output conditions of the system

(3) Small changes in the initial conditions do not result in large change in
output conditions of the system

(4) All of the above

11. In the elastic collision between two bodies :

(1) both the total momentum and total kinetic energies of the colliding bodies are
conserved

(2) only the total kinetic energy of the colliding bodies is conserved
(3) only the total momentum of the colliding bodies is conserved

(4) neither the total momentum nor the total kinetic energies of the colliding
bodies are conserved.
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12. The circular motion of an object moving with constant speed is an example of :
(1) both periodic as well as simple harmonic motions
(2) periodic motion only
(3) simple harmonic motion only

(4) neither periodic not simple harmonic motion

13. According 1o Finstein's Special Theory of Relativity, the laws of Physics can
be formulated based on :

(1) inertial frame of reference only
(2) non-inertial frame of reference only
(3) both the non-inertial and inertial frame of references
(4) quantum state only
14. When number of nucleons in a nuclei increases, then the binding energy per
nucleon :
(1) initially increases and then decreases with the mass number
(2) initially decreases and then increases with the mass number
(3) decreases continuously with the mass number

(4) increases continuously with mass number

15. The pseudo force concept is valid for :
(1) the inertial frames
(2) the non-inertial frames
(3) both the inertial as well as non-inertial frames

(4) neither the inertial frames nor the non-inertial frames
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16.  The Lorentz transformation equations hold for :
(1) non-relativistic speeds only
(2) relativistic speeds only
(3) all speeds : relativistic as well as non-relativistic

(4) mass-less particles only

17. If A is the wavelength of electrons (in j\), which have been accelerated from
rest through a potential difference of W(in Volts), then the value of product AV is
approximately equal to :

(1) 13.60 (2) 10.16
(3) 12.26 (4) None of the above
18. For a particle in a one dimensional box, the wave functiqn 1s given by

‘P(x)stin?’T’“ O<x<L,

=0 T 0 & v ]

The normalization constant N is given by :

1 2
(1) \/g (2) \/;
(3) \/% (4) None of the above

19. For a particle inside a box lying between x = 0 and x = L, the potential is
maximum at x =

(I 2) 2L &) e (4) 3L

20. Energy of the 2nd excited state for a simple harmonic oscillator is equal to :
() (hw) (2) Bhw/2) (3) (5hw2) 4) Chw)
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21. The function representing matter waves -
(1) can only be complex
(2) can only be a real
(3) canbe either complex or real

(4) must be a Dirac-delta function

22. Which of the following transitions in a hydrogen atom emits the photon
lowest frequency ?

(1)n=2ton=1 (2)n=3t0n=1
(3)n=4t0n=2 (4)n=4t0n=3

23. If an object, which is rotating about a fixed point P, has a kinetic energy
angular momentum L, then:

(1) L E (2) L<E
3) L=<E" 4) L<E"

24. Which of the following experiments first detected the spin of an electron ?
(1) Davison and Germer experiment
(2) Stern and Gerlach experiment
(3) Zeeman Effect

(4) Frank and Hertz experiment

25. A charge 'q is enclosed by a Gaussian spherical surface of radius 'R'.
radius is increased to '3R’, then the outward electric flux will :

(1) remain unchanged
(2) increase by a factor of 3
(3) decrease by a factor of 9

(4) increase by a factor of 9
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26. The Poisson equation for electric potential V for an isotropic and homogeneous
medium having charge density p and dielectric constant € is given by :

M viv=_28 ) vv="P
€ €
g vy 2 vy -E
S (S

27. A long wire carrying a current produces a magnetic field of strength 0.8 T at a distance
of 0.5 cm from it. The magnetic field at a distance of 2 cm from the wire will be

() 040T 2 0207 (3) 0.16T 4 010T

28. What is the nature of light ?
(1) Matter (2) Wave like (3) Particle like (4) Dual

29. Inthe Fleniing's left-hand rule, the middle finger points in the direction of :
(1) Current in the wire conductor
(2) Magnetic field
(3) Force on the wire conductor

(4) Length of the wire conductor

30. If the magnetic flux linked with a coil is given to be o = 50 2t + 3, then the
magnitude of emf induced in the coil at 4 sec will be :

(1) 42v 2) 91V
3) 102V (4) None of the above

31. The magnetic susceptibility of a paramagnetic substance is -
(1) Negative and temperature-dependent
(2) Negative and temperature-independent
(3) Positive and temperature-dependent
(4) Positive and temperature-independent
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32.

33.

34.

35.

36.

An unpolarized light having intensity I falls over a polaroid. The intensity of the

transmitted light will be :
1) 12 (2) 1/4 (3) [, (4) Zero

Clausius Mossotti equation is an equation which relates :

(1) Dielectric constant and atomic polarizability in a polar molecule

(2) Dielectric constant and atomic polarizability in a non-polar molecule
(3) Dielectric constant and polarization in a polar molecule

(4) Dielectric constant and polarization in a non-polar molecule

The Gibb's potential is defined as :
(1) G=U+pV +TS 2) G=U-pV+TS
(3) G=U+pV-TS @) G=U-pV-TS

The Helmoliz free energy is givenby F = U - TS. Then Cv will be given by :

9°F °F

1 =T| —= DB
(1) Cv (3T2)v @) Cy (?)Vzl
9’F 9*F

AL = T M= 11 =
( ) . (aTZ]V ( ) . (avz)T

Choose the option that is the best description about the chemical potential of a

thermodynamical system :
(1) Itis an extensive property only
(2) Itisan intensive property only

(3) Itis aforce that drives the system to equilibrium

(4) Itis an intensive property and can be regarded as a force that drives the system (o

equilibrium
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37. The classical partition function Z of a system tells us about :
(1) The sum of all the states of the system
(2) The sum of the energy of the system
(3) The sum of the momentum of the system

(4) All of the above

38. A phase space is a :
(1) 2-Dimensional Space (2) 3-Dimensional Space

(3) 4-Dimensional Space (4) 6-Dimensional Space

39. Mass of a gas 'A' is 9 times that of gas 'B'. The ratio of their mean velocities
will be :

1)9:1 2)1:9 213 4 3:1

40. Which of the following statistics can be used to describe the behavior of photons ?
(1) Maxwell-Boltzmann statistics
(2) Fermi-Dirac statistics
(3) Bose-Einstein statistics

(4) By both Maxwell-Boltzmann statistics as well as Bose-Einstein statistics

41. Choose the correct option about energy distribution in the black body spectrum :
(1) As the wavelength increases, the energy emitted also increases

(2) As temperature of the black body increases, the cnergy associated with the
radiation of a specific wavelength increases

(3) As temperature of the black body increases, the intensity of its radiation also
increases

(4) All of the above options are correct
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42.

43.

46.

47.

If error in the measurement of radius of a spherical ball is 2%, then the error in
the calculated value of the surface area of the ball will be :

(1) 2% (2) 4% (3) 6% 4) 8%

Five measurements are performed at different time to measure the length of a rod. The
readings (in some units) are 101, 102, 98, 99 and 100. The precision of 4th
measurement will be :

(1) 0.01 (2) 0.90 (3) 0.10 4) 0.99

Choose the technology which was used by Intel for designing its first 8-bit
microprocessor ?

(1) HMOS (2) NMOS
(3) PMOS 4) TTL

The Schmitt trigger circuit is a modification of one of the following multivibrators.
Choose the correct option :

(1) Astable multivibrator (2) Bistable multivibrator

3 Universal multivibrator 4) Monostable multivibrator

The electrical characteristics, which is not exhibited by an ideal op-amp, 1S :
(1) Infinite bandwidth (2) Infinite voltage gain

(3) Infinite slew rate (4) Infinite output resistance

How many flip-flops are required to construct an 8-bit Shift register ?

(1) 8 (2) 16 3) 4 4) 2

Which of the following diodes exhibits negative resistance in its characteristics ?
(1) Tunnel diode (2) Schottky diode
(3) Varactor diode (4) Zener diode
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49. If a voltmeter is connected across the forward-biased Si-diode, it will read a voltage
which would approximately be equal to :

(1) Bias battery voltage
(2) ZeroV

(3) Diode barrier potential
4 11V

50. Find the value of the current limiting resistor required for connecting three LEDs
(rating 3V and 3 mA) in series with a 15 volt DC source.

(1) 1 kohm (2) 2 kohm
(3) 3 kohm (4) 5 kohm

51. The applications of Green's theorem are meant to bein :
(1) one-dimension
(2) two-dimension
(3) three-dimension

(4) all of the above

52. A partial differential equation has :
(1) only one independent variable
(2) two or more independent variables
(3) more than one dependent variables

(4) equal number of dependent and independent variables

53. Interpolation is a method of :
(1) Interrelating (2) Estimating
3) Integrating 4) Combining
PHD/URS-EE-2022/(Physics)(SET-Y)/(A)



54.

5.

56.

ol

58.

11

Which one of the following quantities is not a second order tensor ?
(1) Stress (2) Strain

(3) Pressure (4) Moment of Inertia

Which of the following is a Laplace equation ?
(1) VV =0 2) V'V =—pleg

(3) V.J=—(dp/dt) G} V'V =0

The Runge-Kutta method is used to solve :

(1) Ordinary differential equations of n'™ order
(2) Linear differential equations

(3) Simultaneous non-linear equations

(4) None of these

Which of the following is frue about trapezoidal rule ?
(1) Ttis exact for polynomials of degree < 1

(2) It is exact for polynomials of order 2 only

(3) It is exact for polynomials of degree 2 1

(4) Tt is exact for polynomials of degree 2 only

A group (M, *) is said to be an abelian if :
(1) x+y=(y+x)

2) x+y)=—~y+x

3) x*y=(y*x

@) x*y)=~(y*x

PHD/URS-EE-Z()ZZ/(Physics)(SET-W/(A) P. L D.




99.

60.

61.

62.

63.

Which of the following systems is said to be a dynamical system ?
(1) y(n) = 6x(n) + 7

2) y() =2x(n) + 3x(n - 1) + 5

3) y(m) = 4x(n) + 3:%(n) + 3

4 ¥(n) = 5x(n) + 6x*(n) + 6°(n) + 8

The asymptotic stability is associated with a system which is :
(1) under the influence of input

(2) not under the influence of input

(3) under influence of output

(4) not under the influence of output

The Poisson bracket o ypy + T byz}, where a and b are constants, is equal to :
(1) x @)y
&0 4 p,

The Jacobi's method is also known as :
(1) Displacement method

(2) Simultaneous displacement method
(3) Simultaneous method

(4) Diagonal method

Suppose P, Q and R be functions of phase space variables (coordinates and momenta of

a mechanical system). If { | } represents the Poisson bracket, then the value of
{P.{Q.R}} - {{P, Q}, R} will be :

(1) 0 ) {Q.{R,P}}

3) {P,{R,Q}) 4 {{R, P}, Q)

PHD/URS-EE-2022/(Physics)(SET-Y)/(A)
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64. Choose the correct statement about group velocity in a dispersive medium :
(1) Group velocity is less than the phase velocity only
(2) Group velocity is more than the phase velocity
(3) Group velocity is equal to the phase velocity only

(4) Group velocity can be both more than or less than the phase velocity depending
upon the nature of dispersive medium

65. Wave guide can be regarded as :
(1) Low-pass filter
(2) High-pass filter
(3) Band-pass filter
(4) Both low pass as well as high-pass filter

66. If for a transmission line, , then which one of the following would be

Q™

L
&
correct !

(1) The transmission line will be loss-less

(2) The transmission is called as distortion-less

R
3) Z; =G

(4) The attenuation constant will be imaginary

67. The reason why Northern Lights only occur in the North and Southern Lights occur in
South is :

(1) Charged particles from the Sun follow the axis of rotation of the Earth

(2) Charged particles from the Sun deviate from the electric field lines near the poles
(3) Charged particles from the Sun penetrate the Earth's magnetic field near the poles
(4) Charged particles from the Sun are trapped in the Earth's magnetic field near the

poles

PHDIURS-EE-2022/(Physics)(SET-Y)/ (A) PT.O.
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68. Which auxiliary function is usefy] in solving the radiation problem involving
evaluation of the E & H fields from the sources J &M?
(1) Scalar potentials
(2) Vector potentials
(3) Divergence potentials

(4) Gradient potentials

69. To properly account for the fine structure of the spectrum of hydrogen atom one must
consider :

(1) Spin angular momentum
(2) Orbital angular momentum
(3) Principal quantum number 5,

(4) Coulomb potential of the hydrogen-nuclej

70. Consider a particle of mass  is scattered by a potential V(r) = g83(r). The differential
Cross-section as per Born Approximation will be -

m2g2 3’”282
1 2
( ) 47{2;72 ( ) 47[2712
3m2g2 mZgZ
3) 4)

2n’h? 21’2

71. The WKB approximation is valid
(1) For systems having large mass
(2) For systems having high energy
(3) For systems with slowly varying potential

(4) For systems having large mass, high energy and slowly varying potential
PHD/URS-EE-ZOZZ/(Physics)(SET-Y)/(A)
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73.

74.

5.

76.
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Which of the following are also called continuous phase transitions ?
(1) Zeroth-order phase transitions

(2) First-order phase transitions

3) Second-order phase transitions

(4) Higher than 2nd order phase transitions

Choose the correct statement about the diamagnetic susceptibility :
(1) TItincreases with temperature

(2) It decreases with temperature

(3) It does not vary with change in temperature

(4) It first increases then becomes temperature independent

Which among the following is a diamagnetic substance ?

(1) Copper (2) Iron 3) Gadolinium (4) Palladium

What is the value of 1 Bohr magneton ?
(1) 927x 107 A m’
2) 927x 10 A’
(3) 927x 10 A’
@) 227x10° An’

A diamagnetic solid having a relative magnetic permeability of 0.9995 is placed in a
magnetic field of strength 10000 A/m. The magnetization sO produced in the solid is :

(1) -5 A/m
(2) —10005 A/m
(3) 9995 A/m

(4) None of the above

PHD/URS-EE-ZOZZ/(Physics)(SET-Y)/(A) P.T.O.
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77.  Which of the following equation fepresent the diffusion equation in one dimension

e concentration, D, = diffusion coefficient along x) ?

3) gngg

78. In the random walk, after N steps, the particle will be roughly :
(1) NN-1) steps away from where it started
) VN steps away from where it started

(3) VNN - ) steps away from where it Started
(4) V2N steps away from where it Started

79.  Which of the following characteristics are not desirable for an ideal transducer ?
(1) A high dynamic range
(2) Alow linearity
(3) High repeatability

(4) Low noise

80. In the inverting circuit, the Op-amp is in :
(1) Saturation region
(2) Linear region
(3) Cut-off region

(4) Non-linear region

PHD/URS-EE-2022/(Physics)(SET-Y)/(A)
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Choose the active filter out of the following :
(1) Band pass filter

(2) RC filter

3) Butterworth filter

(4) Notch filter

The input impedance of a quarter wave transformer required for matching a load
impedance of 100 Ohm to a transmission line having characteristic impedance of 50
Ohm will be :

(1) 2 Ohm (2) 0.5O0hm
(3) 200 Ohm (4) 25 Ohm

Out of the following, choose the 'guarding arm(s)' :
(1) a parallel RC combination

(2) aseries RC combination

(3) a parallel LC combination

(4) all of the above

2
X

What will be the Fourier Transform of e o
w?

1 g
i) ~e = 2) —
()26 ()2

“’\e:o

3) Vn @) e

At high magnetic field, the splitting of the spectral lines in a spectrum of an atom gets
disturbed. This is the case of :

(1) Anomalous Zeeman effect
2) Paschen-back effect
(3) Inverse Zeeman effect

(4) Stark effect

PHD/URS-EE-2022/(Physics)(SET-Y)I(A) P.T.O.
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86.

87.

88.

89.

90.

91.

The clectromagnetic spectrum in which nuclear magnetic resonance occurs js -
(1) Microwave region

(2) Radio frequency region

(3) Infrared region

(4) Ultraviolet re gion

Which of the following is determined using the IR spectroscopy ?
(1) Molecular formula of a compound

(2) Types of bonds in a compound

(3) Molecular wej ght of a compound

(4) The number of atoms in a unit-cell of 3 compound

The Raman effect is related to scattering of :

(1) Atoms (2) Electrons ‘ (3) Protons (4) Photons

The absorbance corresponding to %T = 80 s :

(1) 0.087 (2) 0.091 (3) 0.094 4) 0.097

The Q value due to the dielectric loss in a rectangular waveguide having a loss tangent
of 0.0004 will be -

(1) 1250 (2) 2500 (3) 5000 (4) 4000

Choose the correct option about the experimentally observed Hall voltage of an
intrinsic Silicon specimen. :

(1) Hall voltage will be negative

(2) Hall voltage will be positive

(3) Hall voltage will be Zero

(4) Sign of Hall voltage would depend upon the magnitude of the measuring current

PHD/URS-EE-2022/(Physics)(SET-Y)/(A)
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94.

95,

Which of the following is structure sensitive property of a type-I1 superconductor ?

(1) Critical Transition temperature
(2) Upper Critical field

(3) Lower Critical field

(4) Critical Current density

5 )

s 3

@ c, =(5271}Nk3(z)
12r* 8Y)

® ¢, (‘sl) we,(2)
12r 8Y)’

) C. —(7) Nke(;)

Which one of the following is a Frankel defect 2

(1) One Mg vacancy and one My Interstitial in MgO
(2) One Zn vacancy and one OXygen vacancy in ZnQ
(3) Na at potassium site in KCJ

(4) None of the above

PHD/URS-EE-ZOZZ/(Physics)(SET-Y)/(A)

19

PT.O.



20

96. In the radioactive transformation, 15P30 =, 4Si30 + X, the emitted particle Xis a/an:
(1) Positron (2) Proton
(3) Electron (4) Neutron

g7. The Neutrinos are the particles having following properties :
(H Uncharged and Spin-less
2) Uncharged and have Spin
(3) Charged and Spin-less
(4) Charged and have Spin

98. The Nuclear-fission process is best explained by :
(1) Liquid-Drop model
(2) Proton-proton model
(3) Quark model

4) Independent particle model of the nucleus

g9. Choose the particle that is not made by quarks :
(1) Positron (2) Proton
(3) Neutron (4) Electron

100. The Nuclear forces are -
(1) Spin independent
(2) Both charge and spin independent
(3) Spin dependent but charge independent
(4) Charge dependent

PHD/URS-EE-ZOZZ/(Physics)(SET-Y)/ A)
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In the elastic collision between two bodics :

(1) both the total momentum and total kinetic energics

of the colliding bodies are
conserved

(2) only the total kinetic energy of the colliding bodies is conserved
(3) only the total momentum of the colliding bodics is conserved

(4) ncither the total momentum nor the total

Kinetic cnergies of the colliding
bodies are conserved,

2. The circular motion of an object moving with constant speed is an cxample of :
(1) both periodic as well as simple harmonic motions
(2) periodic motion only

(3) simple harmonic motion only

(4) neither periodic not simple harmonic motion

3. According to Einstein's Special Theory of Relativity, the laws of Physics can
be formulated based on :

(1) inertial frame of reference only
(2) non-inertial frame of reference only
(3) both the non-inertial and inertial frame of references

(4) quantum state only

4. When number of nucleons in a nuclei increases, then the binding energy per
nucleon :

(1) initially increases and then decreases with the mass number

(2) initially decreases and then increases with the mass number

3) decreases continuously with the mass number
4) increases continuously with mass number
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5. The pscudo force concept is valid for :

(1) the inertial frames
(2) the non-inertial frames
(3) both the inertial as well as non-inertial frames

(4) neither the inertial frames nor the non-inertial frames

The Lorentz transformation equations hold for :

(1) non-relativistic speeds only

(2) relativistic speeds only

(3) all speeds : relativistic as well as non-relativistic

(4) mass-less particles only

If A is the wavelength of electrons (in A), which have been accelerated from
rest through a potential difference of V(in Volts), then the value of product AV s
approximately equal to :

(1) 13.60 (2) 10.16
(3) 12.26 (4) None of the above

For a particle in a one dimensional box, the wave function is given by
. 3mx
Y(x)= Nsm—l:— 0<x<L,

=0 x<0&x>L.

The normalization constant N is given by :

1 2
(M J—; 2) \E

(3) \IEL (4) None of the above

 PHD/URS-EE-2022/(Physics)(SET-Y)/(B)
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9. For Icle insida . -
¢ A Particle inside 4 box lying between X=0and x = L, the potential s
maximum at x =
(L (2) 21,
3) L2 (4) 31
10. Energy of the 2nd excited state for a simple harmonic oscillator is equal to -
(1) (ho) (2) 3hav2)
(3) (Shav2) 4) 2hw)
11, Choose the correct option about the experimentally observed Hall voltage of an
intrinsic Silicon specimen. :
(1) Hall voltage will be negative
(2) Hall voltage will be positive
(3) Hall voltage will be zero
(4) Sign of Hall voltage would depend upon the magnitude of the measuring current
12. The number of atoms per unit cell in the Diamond crystal structure is :
(1) 2 2.4
13.

Which of the following is structure sensitive property of a type-II superconductor ?
(1) Critical Transition temperature

(2) Upper Critical field
(3) Lower Critical field
(4) Critical Current density

PHD/URS-EE-2022/(Physics)(SET-Y)/(B)
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14.

15.

16.

17.

d at very low temperature takes the form, given by -

The heat capacity Cv of a soli
4 Ty
(1) C‘,=('2Tt Nk
5 )

| 12n (s
2 C = Nk,| —
’ ( J J "\8)

( 4 ’a\’
o ] )Nka L
\ J \T')

(174 33
(4) CV = .1_22.— NkB[_B_
7z T)

Which one of the following is a Frankel defect ?
(1) One Mg vacancy and one Mg Interstitial in MgO

(2) One Zn vacancy and one oxygen vacancy in Zn0O
(3) Na at potassium site in KCI
(4) None of the above

. . s 30 .30 . : .
In the radioactive transformation, P 2t X, the emitted particle X is a/an :

(1) Positron (2) Proton

(3) Electron (4) Neutron

The Neutrinos are the particles having following propertics :
(1) Uncharged and Spin-less
(2) Uncharged and have Spin

(3) Charged and Spin-less
(4) Charged and have Spin

HD/URS-EE-2022/(Physics)(SET-Y)/(B)



18.

19.

21.

PHD/URS-EE-2022/(Physics)SET-Y/(B)

The Nuclear-fission process is best explained by -
(1) Liquid-Drop model

(2) Proton-proton model

(3) Quark raodel

(4) Independent particle model of the nucleus

Choose the particle that is nof made by quarks :

(1) Positron (2) Proton

(3) Neutron (4) Electron

The Nuclear forces are :
(1) Spin independent
(2) Both charge and spin independent

(3) Spin dependent but charge independent
(4) Charge dependent

The WKB approximation is valid

(1) For systems having large mass

(2) For systems having high energy

(3) For systems with slowly varying potential

(4) For systems having large mass, high energy and slowly varying potential

Which of the following are also called continuous phase transitions ?
(1) Zeroth-order phase transitions

(2) First-order phase transitions

(3) Second-order phase transitions

(4) Higher than 2nd order phase transitions

6




23.

24,

25.

26.

27.

Choose the correct statement about the diamagnetic susceptibility :

(1) It increases with temperature
(2) It decreases with temperature
(3) It does not vary with change in temperaturc

(4) It first increases then becomes temperature independent

Which among the following is a diamagnetic substance ?

(1) Copper (2) Iron (3) Gadolinium  (4) Palladium

What is the value of 1 Bohr magneton ?

1) 927x 10> Am’ 2) 927 x 10 A m’

(3) 927x 10 Am’ @) 227x10° Am’

A diamagnetic solid having a relative magnetic permeability of 0.9995 is placed in a
magnetic field of strength 10000 A/m. The magnetization so produced in the solid is :
(1) -5A/m (2) —10005 A/m

(3) 9995 A/m (4) None of the above

Which of the following equation represent the diffusion equation in one dimension

(¢ = concentration, D= diffusion coefficient along x) ?

- PHDURS KB 0Py SET-VV




2

2
8. In the random walk, after N steps, the particle will be roughly :
1) 4 N(N =1) steps away from where it started
(2) \/ﬁ Steps away from where it started

(3) yNQN-)) steps away from where it started
(4) V2N steps away from where it started

B L s TN AR el T, e 5 P Rl PEY ¢ ot T o

29. Which of the following characteristics are not desirable for an ideal transducer ?
(1) A high dynamic range
(2) A low linearity
(3) High repeatability
(4) Low noise

30. In the inverting circuit, the op-amp is in :

(1) Saturation region

A R T T A S O M R RN F 0 Al

(2) Linear region
(3) Cut-off region

(4) Non-linear region

31. The applications of Green's theorem are meant to be in :
(1) one-dimension (2) two-dimension

(3) three-dimension (4) all of the above

32. A partial differential equation has :

=
Y
9
3
14
4]

d

5
§
E

(1) only one independent variable
(2) two or more independent variables
(3) more than one dependent variables

(4) equal number of dependent and independent vaniables: i3 i o S Lhice

PHD/URS-EE-2022/(Physics)(SET-Y)/(B)




35.

36.

37.

i
{
]
i
¥

Interpolation is method of : |
stimatin

(1) Interrelating (2) Est | g

(3) Intcgrating 4) Combining

) : ?
Which one of the following quantities is 70l @ second order tensor

(1) Stress (2) Strain

(3) Pressure (4) Moment of Inertia
Which of the following is a Laplace equation ?

(1) VV =0 ) V'V =-pleg

(3) V.J = (dp/dt) 4) V'V=0

The Runge-Kutta method is used to solve :

(1) Ordinary differential equations of n" order
(2) Linear differential equations
(3) Simultaneous non-linear equations

(4) None of these

Which of the following is true about trapezoidal rule ?
(1) It is exact for polynomials of degree < 1

(2) It is exact for polynomials of order 2 only

(3) Itis exact for polynomials of degree 2 1

(4) It is exact for polynomials of degree 2 only

A group (M, *) is said to be an abelian if :
) x+y)=(y+x) 2) x+yY)=y+x)

3) (x*y)=
B) x*y)=(y*x 4 x*y=~(y*x)

EE-M(Physies}(SET-Y)I(B)
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41.

Which of the following systems is said 1o be 3 dynarmcal cyuem
(1) yin)=6xin) 4+ 7

(23 ¥in) = 2xtn) + 3xin - Iy+5
(3) ¥n) =4x(n) + 35 (n) + 3

(4) ¥(n) = 5x(n) + 6:7(n) + 6°(n) + 8

The asymptotic stability is associated with a system which is
(1) under the influence of input

(2) not under the influence of input

(3) under influence of output

(4) not under the influence of output

The magnetic susceptibility of a paramagnetic substance is ;
(1) Negative and temperature-dependent

(2) Negative and temperature-independent
(3) Positive and temperature-dependent

(4) Positive and temperature-independent
Mwmmuwmkﬁ&maMMMd“
wansmitted hight will be :

(N 2 (2) iy4 L (4) Zero

Clausius Mossotti equation is an equation which relates
(1) Diclectric constant and stomic polanzability m & polar molecule
) mmmmmu;mM ‘,
3) mm-ﬂpﬁmmapﬁ‘wl BB A

10
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47.

The Gibb's potential is defined as :
(1) G=U+pV +TS (2)G=UepV+TS
3) G=U+pV-TS (_4)G=U—pV—TS

The Helmoltz free energy is given by F = U/ — TS. Then Cv will be given by :

’r o (2F
(l) CV:T[F]V (2) CV —T[avllr
3 ¢ =—T|2F ) Cy=-T azF)
( ) v = aT?' . Vi = av: C

Choose the option tﬁat is the best description about the chemical potential of a

thermodynamical system :

(1) It is an extensive property only

(2) It is an intensive property only

(3) Itis a force that drives the system to equilibrium

(4) It is an intensive property and can be regarded as a force that drives the system to
equilibrium

The classical partition function Z of a system tells us about :

(1) The sum of all the states of the system

(2) The sum of the energy of the system

(3) The sum of the momentum of the system

(4) All of the above

A phase spaceisa:
(1) 2-Dimensional Space (2) 3-Dimensional Space
(3) 4-Dimensional Space (4) 6-Dimensional Space

S-EE-2022/(Physics)(SET-Y)/(B)
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49,

50.

51.

52,

53.

_ (-3) L«Eﬁl-_

11
MaSS Qf a gas lAr

is 9 ¢ T .
will be : mes that of gas ‘B'. The ratio of their mean velocities
(1 9:1 @ 1:9
3) 1:3 @) 31

Which of the following statistics can be used to describe the behavior of photons ?

(1) Maxwell-Boltzmann statistics
(2) Fermi-Dirac statistics
(3) Bose-Einstein statistics

(4) By both Maxwell-Boltzmann statistics as well as Bose-Einstein statistics

The function representing matter waves :
(1) can only be complex

(2) can only be a real

(3) can be either complex or real

(4) must be a Dirac-delta function

Which of the following transitions in a hydrogen atom emits the photon of the
lowest frequency ?

(1) n=2ton=1 (2) n=3ton=1

= =13
(3) n=4ton=2 (4) n=4ton

If an object, which is rotating about a fixed point P, has a kmchc e?ne._rgy
angular momentum L, then :

(2 LOCE
(1) L<E @ LB

¥ x g s ¥ Sy Tirs s AN :
L i " i AR AR 1 6 ! o 55 :

12
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12
. 7
, . « detected the spin of an clectron
54. Which of the following experiments first detectec P
(1) Davison and Germer experiment
(2) Stern and Gerlach expertment
(3) Zeeman Effect
(4) Frank and Hertz experiment
55. A charge 'q is enclosed by a Gaussian spherical surface of radius 'R’ If the
radius is increased to '3R’, then the outward electric flux will :
(1) remain unchanged (2) increase by a factor of 3
(3) decrease by a factor of 9 (4) incrcase by a factor of 9
56. The Poisson equation for clectric potential V' for an isotropic and homogencous
medium having charge density p and dielectric constant € is given by :
1 vv=—2 (@ vv="t 3 vv=—L @vy=PF
= e - =
57. A long wire carrying a current produces a magnetic ficld of strength 0.8 T at a distance
of 0.5 cm from it. The magnetic field at a distance of 2 cm from the wire will be :
(1) 040T (2) 0.20T (3) 0.16T (4) 0.10T
58. What is the nature of light ?
(1) Matter (2) Wave like (3) Particle like (4) Dual
59. In the Fleming's left-hand rule, the middle finger points in the direction of :
(1) Current in the wire conductor
(2) Magnetic field
(3) Force on the wire conductor
: (4) Length of the wire conductor
PHD/URS-EE-2022/(Physics)(SET-Y)/(B)
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60.

61.

62.

13

If' the magnetic flux linked with a co
magnitude of emf induced i in the coil at
(1) 42v

(3) 20.2v

il is given to he O =5+ 2+ 3, then the
4 sec will be :

(2) 91V
(4) None of the above

Choose the correct option about energy distribution in the black bod

y spectrum :
(1) As the wave

length increases, the energy emitted also increases

(2) As temperature of the black body increases, the energy associated with the
radiation of a specific wavelength increases

(3) As temperature of the black body increases, the intensity of
increases

its radiation also

(4) All of the above options are correct

If error in the measurement of radius of a spherical ball is 2%, then the error in
the calculated value of the surface area of the ball will be :

(1) 2% (2) 4% (3) 6% 4) 8%

Five measurements are performed at different timetomcasuretl'nelcngﬂmfamd.'lhc
rcadings (in some units) are 101, 102, 98, 99 and 100. The precision of 4th
measurement will be :

(1) 0.01 (2) 0.90 (3) 0.10 4) 0.99

Choose the technology whlch was used by Intel for designing its first 8-bit
microprocessor ?

(1) HMOS

(3) PMOS ) TTL

~ (2) Bistable multivibrator
" (4) Monostable multivibrator

P' T. OO
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ibi i deal op-amp. is
| characteristics, which is nof exhibited by an ideal op-

66. The clectrica |
(2) Infinite yoltage gain

(1) Infinite bandwidth |
(3) Infinite slew ratc (4) Infinite output resistance
. - - (’
67. How many flip-flops arc required to construct an 8-bit Shift register -
4 2

(1) 8 (2) 16 (3) 4

68. Which of the following diodes exhibits negative resistance 1n its charactenstics -
(2) Schottky diode

(4) Zener diode

(1) Tunnel diode
(3) Varactor diode

69. If a voltmeter is connected across the forward-biased Si-diode, it will read a voltage
which would approximately be equal to :
(1) Bias battery voltage
(2) ZeroV
(3) Diode barrier potential
4) L1V
70. Find the valuetof the current limiting resistor required for connecting threc LEDs

(rating 3V and 3 mA) in series with a 15 volt DC source.

(1) 1 kohm (2) 2 kohm

(3) 3 kohm (4) 5 kohm

]
g

71. i *+ by’
The Poisson bracket {x, xp, — yp, + ax” + by”}, where a and b are constants, is equal (o :

(1) x (2) ¥
3) p« @) p,

15
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72. The Jacobi's method is also known as -

(1) Displacement method
(2) Simultancous displacement method
(3) Simultancous method

(4) Diagonal method

Suppose P, Q and R be functions of phase space variables (coordinates and momenta of

a mechanical system). If [ . ) represents the Poisson bracket, then the value of
{PAQ.R}} -~ {{P. Q}. R} will be :

(H o (2) {Q.{R,P))

(3) {P{RQ}) 4) {{R,P),Q)

74. Choose the correct statement about group velocity in a dispersive medium -

(1) Group velocity is less than the phase velocity only
(2) Group velocity is more than the phase velocity
(3) Group velocity is equal to the phase velocity only

(4) Group velocity can be both more than or less than the phase velocity depcndmg
upon the nature of dispersive medium

75. Wave guide can be regarded as :

(1) Low-pass filter
(2) High-pass filter
(3) Band-pass filter

() Bothlow s s wel s ighpss e
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76. If for a transmission line,

78.

he following would be

= then which on€ of t

J—

it
==

0

correct ?
(1) The transmission line will be loss-less

(2) The transmission is called as distortion-less

R
3) Z2==
Sl
(4) The attenuation constant will be imaginary

The reason why Northern Lights only occur in the North and Southern Lights occur 1n

South is :
(1) Charged particles from the Sun follow the axis of rotation of the Earth

(2) Charged particles from the Sun deviate from the electric field lines near the poles

(3) Charged particles from the Sun penetrate the Earth's magnetic ficld near the poles

(4) Charged particles from the Sun are trapped in the Earth's magnetic ficld ncar the
poles

Which auxiliary function is useful in solving the radiation problem involving

evaluation of the E & H fields from the sources J & M ?

(2) Vector potentials

(4) Gradient potentials

(1) Scalar potentials

(3) Divergence potentials

To properly account for the fine structure of the spectrum of hydrogen atom one must
consider :

(1) Spin angular momentum

(2) Orbital angular momentum

(3) Principal quantum number n

(4) Coulomb potential of the hydrogen-nuclei

| : _'Pms.EE-zozz/(Physics)(sm-w(m
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C » -

onsider l'l particle of mass ™ i% scattercd by a potential Vir) = 28’1{” The differentiz
Cross-section as per Bom Approximation will he | o

ngz Y

(1) 4_;5;? () _\m.t'

inn

7.2
(3) ?""::‘5“ w
r In'n

I 'm is e moan of a Poisson distribution, then the standard deviation s
given by

(1) vm ) m' (Hm (4) m/2
mammmhumzuzm[ l]
(4 Q)5S 3) 6 (4) 8

If fx} = 1, thes its Laplace Transform Fly) is given by :
(1) Does not exist )y

(3) Iy 4) 1

Let u=siny + i cos 2y and v = cos y - i sin 2y. mwmmdxuum;
will be conjugate of cach other ?

(1) nx (2) (n+12)%

The divergence of the WMF!IL!‘}**W*M&,
(1) 3y + 3+ X ‘
(2) x +6xyz
3 w‘m

18
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86.

87.

89.

s it 0 et of the Tayloe series about a =3 for the function flx) = 2x + 5
will be :

(1) 11-2x-3)

(2) 11+2(x-3)

3) 11-7x-3)

4) 11+7@x-3)

When we throw a dice then what is the probability of getting the number

greater than 5 ?
(1) 3 (2) 1/5 (3) 1/6 4) 12

The dimensional formula of viscosity is :

ay ML™'T™ (2) MLT 3) MLT @) ML™'T™

A geostationary satellite is

(1) whose time period is same as that of Earth

(2) whose magnitude of the speed v is same as that of Earth, but have different time
period

(3) whose time period and speed v both are same as that of Earth

(4) none of the above

The stability of a system means that :

(1) Small changes in the system input do not result in large change n output
conditions of the system

(2) Small changes in the system paramelers do not result in large change in
output conditions of the system

(3) Small changes in the initial conditions do not result in large change in
output conditions of the system

(4) All of the above

* PHD/URS-EE-2022/(Physics)(SET-Y)/(B)

19

-2 g = g
e o =

e A S A R G W e



Choose the active ﬁlmmﬁlhcﬁikning;
(1) Band pass filter

(2) RC filter

(3) Butterworth filter

(4) Notch filer

19

The input impodance of a Quarker wave tansformer required for matching a load
impedance of 100 Ohm 0 & transmission line having characteristic impedance of SO

Obvm wall he -
(1) 2 Ohm 2y 0.5 Ohm
(3) 200 O (4) 25 Ohm

Out of the following. choose the ‘guarding arm(s)’
(1} a paralic RC combination

(2} a senes RC combination

(3) a paralici LC combination

(4) all of the above

52

_—

What will be the Founier Transformof ¢ 2 ?

;- n
(1 —e?’ @ =

2_ 24£
(3) Vx ) e ?
At high magnetic ficld, the

disturbed. This is the case of :

20
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i ar magnetic resonance occurs 1s :
96. The clectromagnetic spectrum in which nuclear magnetic re

97.

(1) Microwave region
(2) Radio frequency region
(3) Infrared region

(4) Ultraviolet region

Which of the following is determined using the IR spectroscopy ?

(1) Molecular formula of 4 compound

(2) Types of bonds in a compound
(3) Molecular wei ghtof a compound

(4) The number of atoms in a unit-cell of a compound

The Raman effect is related 10 scattering of :

(1) Atoms (2) Electrons (3) Protons

(4) Photons

|
i The absorbance corresponding to %T = 80 i -
; (1) 0.087 (2) 0.091 (3) 0.094 (4) 0.097
I 100. The Q value due to the dielectric loss in a rectangular waveguide having a loss tangent
of 0.0004 will be :
(1) 1250 (2) 2500 (3) 5000 (4) 4000
o ;»PHD_IURS-EE-M(Physics)(SET-Y)I(B)
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1. Choose the correct option about energy distribution in the black body spectrum :
(1) As the wavelength increases, the energy emitted also increases

(2) As temperature of the black body increases, the energy associated with the
radiation of a specific wavelength increases

(3) As temperature of the black body increases, the intensity of its radiation also
increases

(4) All of the above options are correct

2. If error in the measurement of radius of a spherical ball is 2%, then the error in
the calculated value of the surface area of the ball will be :

(1) 2% (2) 4% (3) 6% 4) 8%

3. Five measurements are performed at different time to measure the length of a rod. The
readings (in some units) are 101, 102, 98, 99 and 100. The precision of 4th
measurement will be :

(1) 0.01 (2) 0.90 (3) 0.10 (4) 0.99

4. Choose the technology which was used by Intel for designing its first 8-bit
microprocessor ?

(1) HMOS (2) NMOS (3) PMOS (4) TTL

5. The Schmitt trigger circuit is a modification of one of the following multivibrators.

Choose the correct option :
(1) Astable multivibrator (2) Bistable multivibrator
(3) Universal multivibrator (4) Monostable multivibrator

6. The electrical characteristics, which is not exhibited by an ideal op-amp, is :
(1) Infinite bandwidth (2) Infinite voltage gain

(3) Infinite slew rate (4) Infinite output resistance

PHD/URS-EE-2022/(Physics)(SET-Y)/(C) 5T00,
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10.

11.

12

How many flip-flops are required to construct an 8-bit Shift register ?

(1) 8 (2) 16 (3) 4 4) 2

Which of the following diodes exhibits negative resistance in its characteristics ?
(1) Tunnel diode (2) Schottky diode

(3) Varactor diode (4) Zener diode

If a voltmeter is connected across the forward-biased Si-diode, it will read a voltage
which would approximately be equal to :

(1) Bias battery voltage
(2) Zero V

(3) Diode barrier potential
@) 1.1V

Find the value of the current limiting resistor required for connecting three LEDs
(rating 3V and 3 mA) in series with a 15 volt DC source.

(1) 1 kohm (2) 2 kohm (3) 3 kohm (4) S kohm

The function representing matter waves :
(1) can only be complex

{2) can only be a real

(3) can be either complex or real

(4) must be a Dirac-delta function

Which of the following transitions in a hydrogen atom emits the photon of the
lowest frequency ?

(1) n=2ton=1 2 n=3ton=1
(3) n=4ton=2 (4) n=4ton=3

PHD/URS-EE-2022/(Physics)(SET-Y)/(C)



13.

14.

15.

16.

17.

If an object, which is rotating about a fixed point P, has a kinetic energy E and
angular momentum L, then :

(1) L<E 2) L<E
3) L« E" @) L < E™

Which of the following experiments first detected the spin of an electron ?
(1) Davison and Germer experiment

(2) Stern and Gerlach experiment

(3) Zeeman Effect

(4) Frank and Hertz experiment

A charge 'q' is enclosed by a Gaussian spherical surface of radius 'R'. If the
radius is increased to 3R’, then the outward electric flux will :

(1) remain unchanged

(2) increase by a factor of 3
(3) decrease by a factor of 9
(4) increase by a factor of 9

The Poisson equation for electric potential V for an isotropic and homogencous
medium having charge density p and dielectric constant € is given by :

(1) V2v=—-e‘2 2) V'V=

mio m|w

B) V.V=- g @) V.V=

A long wire carrying a current produces a magnetic field of strength 0.8 T at a distance
of 0.5 cm from it. The magnetic field at a distance of 2 cm from the wire will be :

(1) 040T (2) 0.20T (3) 0.16T 4) 0.10T

PHD/URS-EE-2022/(Physics)(SET-Y)/(C) PT.O.




18. What is the nature of light ?
(1) Matter (2) Wave like (3) Particle like (4) Dual

19. In the Fleming's left-hand rule, the middle finger points in the direction of :
(1) Current in the wire conductor
(2) Magnetic field
(3) Force on the wire conductor
(4) Length of the wire conductor

20. If the magnetic flux linked with a coil is given to be ¢ = 5¢ + 2r + 3, then the
magnitude of emf induced in the coil at 4 sec will be :

(1) 42V (2) 91V
3) 202V (4) None of the above

21. If 'm' is the mecan of a Poisson distribution, then the standard deviation 1s

given by :
(1) Ym ) m* (3) m (4) m/2

18
22. One of the eigen values for the following 2 x 2 matrix, [ 5 l] o

(1 4 (2) 5 (3) 6 4) 8

23. If fix) = 1, then its Laplace Transform F(y) is given by :
(1) Does not exist (2) y
(3) Uy 41
24. letu=siny+icos2yandv=cosy-isin2y. Then for what valucs of y, the 1 and v
will be conjugate of each other ?
(1) o 2) (n+l2)m 30 (4) no value of y

PHD/URS-EE-2022/(Physics)(SET-Y(C)



25. The divergence of the vector function F = (X'y)i + (3xy°2)j + 3zx)k is :
(1 3,ny + 3yzz +3z
(2) X’ + 6xyz
(3) 30 +3x
(4) 3’y + 6z + 3x
26. The first two terms of the Taylor series about a = 3 for the function fix) = 2x + 5
will be :
(D 11-2x-3)
2) 11+2(x-3)
3 11-7(x-3)
4) 11+7(x-3)
27. When we throw a dice then what is the probability of getting the number
greater than 5 ?
(1) 173 (2) 1/5 (3) 1/6 4) 12

28. The dimensional formula of viscosity is :
(1) ML'T” (2) MLT™ (3) MLT 4) ML™'T

29. A geostationary satellite is :
(1) whose time period is same as that of Earth

(2) whose magnitude of the speed v is same as that of Earth, but have different time
period

(3) whose time period and speed v both are same as that of Earth
(4) none of the above

PHD/URS-EE-2022/(Physics)(SET-Y)/(C) P.T.O.



30. The stability of a system means that :

(1) Small changes in the system input do not result in large change in output
conditions of the system

.1};; (2) Small changes in the system parameters do not result in large change in
- output conditions of the system

m Slﬂlﬂ changes in the initial conditions do not result in large change in

output conditions of the sysiem




-
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38. The Nuclear-fission process is best explained by :
(1) Liquid-Drop model
(2) Proton-proton model
(3) Quark model

(4) Independent particle model of the nucleus

139, Choose the particle that is nof made by quarks :
Posit ~(2) Proton (3) Neutron (4) Electron




44,

47.

PHD/URS-EE-2022/(Physics)(SET-Y)/(C)

Choose the correct statement about group velocity in a dispersive medium :

(1) Group velocity is less than the phase velocity only
(2) Group velocity is more than the phase velocity
(3) Group velocity is equal to the phase velocity only

(4) Group velocity can be both more than or less than the phase velocity depending
upon the nature of dispersive medium

Wave guide can be regarded as :
(1) Low-pass filter
(2) High-pass filter
(3) Band-pass filter
(4) Both low pass as well as high-pass filter
G : L R : 3

If for a transmission line, e = o then which one of the following would be
correct ?
(1) The transmission line will be loss-less
(2) The transmission is called as distortion-less

SRR
(4) The attenuation constant will be imaginary
The reason why Northern Lights only occur in the North and Southern Lights occur in

South is :

(1) Charged particles from the Sun follow the axis of rotation of the Earth

(2) Charged particles from the Sun deviate from the electric field lines near the poles
(3) Charged particles from the Sun penetrate the Earth's magnetic field near the poles

(4) Charged particles from the Sun are trapped in the Earth's magnetic ficld near the
poles

R 3 X
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An unpolarized light having intensity /, falls over a polaroid. The intensity of the
transmitted light will be :

(1) /2 (2) 1 /4 (3) 1, (4) Zero

Clausius Mossotti equation is an equation which relates :

(1) Dielectric constant and atomic polarizability in a polar molecule

(2) Dielectric constant and atomic polarizability in a non-polar molecule
(3) Dielectric constant and polarization in a polar molecule

(4) Dielectric constant and polarization in a non-polar molecule

The Gibb's potential is defined as :
(1) G=U+pV+TS (2) G=U-pV+TS
3) G=U+pV-TS 4) G=U-pV-TS

The Helmoltz free energy is given by F = U~ TS. Then Cv will be given by :

SO Lo r e g
o’F ' R i
o ov=-1(5), @ a--1(5)

Choose the option that is the best description about the chemical potential of a
thermodynamical system :

() It is an extensive property only

| (2) Itis an inicnsive property only

 (3) Iis aforce that drives the system to equilibrium

(4) Itis an intgnsivc propcrtyand can be regarded as a force that drives the system to

equilibrium

P.T.O.




(2) 3-Dimensional Space

(4) 6-Dimensional Space

. The ratio of their mean velocities

@) 3:1




Which of the following are also called continuous phase transitions ?
(1) Zeroth-order phase transitions

(2) First-order phase transitions

(3) Second-order phase transitions

(4) Higher than 2nd order phase transitions

Choose the correct statement about the diamagnetic susceptibility :

(1) It increases with temperature
; (2) It decreases with temperature
3 It does not vary with change in temperature
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67. Which of the following equation represent the dxffuslonaqmﬁbnﬁ

(¢ = concentration, D= diffusion coefficient along x)?

0 e
® 5 :D‘g‘:
4) g‘f D, 'aT(

68. In the random walk, after N steps, the particle will be roughly :
(1) \N(N-1) steps away from where it started
(2) JN steps away from where it started

(3) ,/N (2N —1) steps away from where it started
(4) 2N steps away from where it started

69. Which of the following characteristics arc not desirable for an ideal transducer ?
(1) A high dynamic range
(2) A low linearity
(3) High repeatability
(4) Low noise

70. In the inverting circuit, the op-amp isin:
(1) Saturation region

(2) Linear region
(3) Cut-off region
(4) Non-linear region

PHD/URS-EE-2022/(Physics)(SET-Y)/(C)




disturbed. This is the case of :

(1) Anomalous Zeeman effect
’ (2) Paschen-back effect
| (3) Inverse Zeeman cffect
(4) Stark effect
 PHD/URS-EE-2022/(Physics)(SET-Y)/(C)
I

" 75. At high mgxedcﬁcld, the splitting of the spectral lines in a spectrum of an atom gets

RT.O.
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81.

The electromagnetic spectrum in which nuclear magnetic resonance occurs is -
(1) Microwave region

(2) Radio frequency region

(3) Infrared region

(4) Ultraviolet region

Which of the following is determined using the IR spectroscopy ?
(1) Molecular formula of a compound

(2) Types of bonds in a compound

(3) Molecular weight of a compound

(4) The number of atoms in a unit-cell of a compound

The Raman effect is related to scattering of :
(1) Atoms (2) Electrons (3) Protons (4) Photons

The absorbance corresponding to %T =80 is :
(1) 0.087 (2) 0.091 (3) 0.094 (4) 0.097

The Q value due to the diclectric loss in a rectangular waveguide having a loss tangent
of 0.0004 will be :

(1) 1250 (2) 2500 (3) 5000 (4) 4000

In the elastic collision between two bodies :

(1) both the total momentum and total kinetic energics of the colliding bodies are
conserved

(2) only the total kinetic energy of the colliding bodies is conserved
(3) only the total momentum of the colliding bodies is conserved

(4) neither the total momentum nor the total kinetic energies of the colliding
bodies are conserved.

PHD/URS-EE-2022/(Physics)(SET-Y)/(C)



i mﬁm\thr motion of an object moving with constant speed is an example of
1 Mpcﬁodlc as well as simple harmonic motions

17
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86. The Lorentz ransformation equations hold for
{1) non-relativistic specds only
(2) relativistic speeds only
{3) all speeds : relativistic as well as non-relativistic

(4) mass-less particles only

8. If A is the wavelength of clectrons (in A), which have been accelerated from

rest through a potential difference of V(in Volis), then the value of product AV is

approximately equal to
(1) 13.60 (2) 10.16
(3) 1226 (4) None of the above

- 88 For aparticle in a one dimensional box, the wave function is given by

‘P(x)=Nsin§—?— der<l

=0 x<0&x>L.
The normalization constant N is given by :

1 - i
) 1’[. (2) \’L

3
3) \/{ {(4) None of the above

89. For a particle inside a box lying between x = 0 and x = L, the potential is
maximum at x =

() L (2) 2L (3) L2 (4) 3L

90. Energy of the 2nd excited state for a simple harmonic oscillator is equal to :
(1) (hey (2) 3hw?2) (3) (5hw'2) (4) (2hw)

PHD/URS-EE-2022/(Physics)(SET-Y)/(C)
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95.

The applications of Green's theorem are meant to be in
(1) one-dimension (2) two-dimension

(3) three-dimension (4) all of the above

A partial differential equation has :
(1) only one independent variable
(2) two or more independent variables
(3) more than one dependent variables

(4) equal number of dependent and independent variables

Interpolation is a method of :

(1) Interrelating  (2) Estimating (3) Integrating (4) Combining

Which one of the following quantities is nof a second order tensor ?

(1) Stress (2) Strain

(3) Pressure (4) Moment of Inertia

Which of the following is a Laplace equation ?
(1) VV =0 2) V'V =—pleg

(3) V.J =-(dp/di) 4) V'V=0

The Runge-Kutta method is used to solve :

(1) Ordinary differential equations of n order
(2) Linear differential equations

(3) Simultancous non-linear equations

(4) None of these

PHD/URS-EE-2022/(Physics)(SET-Y)/(C)
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97. Which of the following is frue about trapezoidal rule ?
(1) It is exact for polynomials of degree < |
(2) It is exact for polynomials of order 2 only
(3) Itis exact for polynomials of degree 2 |

(4) It is exact for polynomials of degree 2 only

98. A group (M, *) is said to be an abelian if
(D x+y)=(y+x)
2 x+y)=y+x)
G x*»=(y*x

@) x*y)=~y*x)

99. Which of the following systems is said to be a dynamical system ?
(1) y(n) =6x(n) +7
(2) y(n) =2x(n)+3x(n-1)+5
(3) y(n) =4x(n) +3x°(n) + 3
(4) y(n)=5x(n) + 6x2(n) + 6x3(n) +8

100. The asymptotic stability is associated with a system which is :
(1) under the influence of input
(2) not under the influence of input
(3) under influence of output

(4) not under the influence of output

PHD/URS-EE-2022/(Physics)(SET-Y)/(C)
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1. The WKB approximation is valid :
(1) For systems having large mass
(2) For systems having high energy
(3) For systems with slowly varying potential
(ZFa'systcms having large mass, high energy and slowly varying potential

b ofthe following are also called continuous phase transitions ?




D

A diamagnetic solid having a relative magnetic permeability of 0.9995 is placed in a
magnetic field of strength 10000 A/m. The magnetization so produced in the solid is :

(1) -5 A/m (2) ~10005 A/m
(3) 9995 A/m - (4) None of the above

Which of the following equation represent the diffusion equation in one dimension

(¢ = concentration, D,= diffusion coefficient along x) ?

o 0

In the random walk, after N steps, the particle will be roughly :
(1) ,/m steps away from where it started

(2) JN steps away from where it started

(3) \'7\'-(—2_1_\/_—_1_)- steps away from where it started

(4) V2N steps away from where it started

Which of the following characteristics arc not desirable for an ideal transducer ?
(1) A high dynamic range

(2) A low lincarity

(3) High repeatability

(4) Low noisc

PHD/U RS-EE-2022/(Ph ysics)(SET-Y)/(D)
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10. In the inverting circuit, the op-amp is in :
(1) Saturation region
(2) Linear region
(3) Cut-off region
(4) Non-linear region

11. I‘belppﬁclﬁousof(imen'sdzcommammemttobcin:




15. Which of the following is a Laplace equation ?
1) VV=0 2) V'V =—ple,

(3) V.J = (dp/dt) ) V'V =0

16. The Runge-Kutta method is used to solve :
(1) Ordinary differential equations of n™ order
(2) Linear differential equations
(3) Simultancous non-linear equations

(4) None of these

17. Which of the following is true about trapezoidal rule ?
(1) It is exact for polynomials of degree < 1
(2) It is exact for polynomials of order 2 only
(3) It is exact for polynomials of degree 2 |

(4) It is exact for polynomials of degree 2 only

18. A group (M, *) is said to be an abelian if :
(1) (x+y)=(y+x) 2) (x+y)=—(y+x)
3) x*y)=(y*x) 4 x*y)=~Hy*x

19. Which of the following systems is said to be a dynamical system ?
(1) y(n) =6x(n) +7
(2) y(n) =2x(n) + 3x(n - 1)+5
(3) y(n) =4x(n) + 3x°(n) + 3
(4) y(n) = 5x(n) + 6x*(n) + 6x'(n) + 8
PHD/URS-EE-2022/(Physics)(SET-Y)/(D)




20. The asymptotic stability is associated with a system which is :

(1) under the influence of input

(2) not under the influence of input
(3) under influence of output
(4) not under the influence of output




25. The Helmoltz free energy is given by F = U - TS. Then Cv will be given by :

O°F d°F
1) Cy=T e e
Skt amdl o @) Oy =2 e

¥ T

F
v ),

d’F

373 4 Cy=-T

@) Cy=-T

4

Choose the option that is the best description about the chemical potential of a
thermodynamical system :

(1) Itis an extensive property only
(2) Itis an intensive property only

(3) Itis a force that drives the system to cquilibrium




D
30. Which of the following statistics can be used to describe the behavior of photons ?

(1) Maxwell-Boltzmann statistics

(2) Fermi-Dirac statistics
(3) Bose-Einstein statistics

(4) By both Maxwell-Boltzmann statistics as well as Bose-Einstein statistics

In the elastic collision between two bodies :

(1) both the total momentum and total Kinetic energies of the colliding bodies are
conserved

(2) only the total kinetic energy of the colliding bodies is conserved

(3) only the total momentum of the colliding bodies is conserved

(4)mmmmmmmmn«mwmmuamm

bodies are conserved.
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34. When number of nucleons in a nuclei increases, then the binding energy per

nucleon :

(1) initially increases and then decreases with the maés number
(2) initially decreases and then increases with the mass number
(3) decreases continuously with the mass number

(4) increases continuously with mass number

35. The pseudo force concept is valid for :




For a particle in a one dimensional box, the wave function is given by

‘P(x)=Nsin§LE PGt

=0 x<0&x>L.

The normalization constant N is given by :

2
] ’..
(1) (2) T

O (4) None of the above

For a particle inside a box lying between x = 0 and x = L, the potential is
maximum at x =
@) L2
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43. Which of the following is structure sensitive property of a type-11 superconductor ?

(1) Critical Transition temperature
(2) Upper Critical tield

(3) Lower Critical ficld

(4) Critical Current density

mm capacity Cv of a solid at very low temperature takes the form, given by :




48. The Nuclear-fission process is best explained by :
(1) Liquid-Drop model
(2) Proton-proton model
(3) Quark model
(4) Indcpendent particle model of the nucleus

Choose the particle that is not made by quarks :
(1) Positron (2) Proton (3) Neutron

The Nuclear forees are :
(1) Spin independent g
(2) Both charge and spin independent
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54. Choose the correct statement about group velocity in a dispersive medium :
(1) Group velocity is less than the phase velocity only
‘ (2) Group velocity is more than the phase velocity
(3) Group velocity is equal to the phase velocity only
\

(4) Group velocity can be both more than or less than the phase velocity depending
upon the nature of dispersive medium

55. Wave guide can be regarded as :
(1) Low-pass filter
(2) High-pass filter
(3) Band-pass filter
(4) Both low pass as well as high-pass filter
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pction is useful in solving the radiation problem involving
H fields from the sources J & M ?

ntum number n
ial of the hydrogen-nuclei

e of mass m is scattered by a potential V(r) = g§ (r). The differential



D

rter wave transformer required for matching a load
D a ransmission line having charactenistic impedance of 50

(2) 0.5 Ohm
(4) 25 Ohm

yose the ‘guarding arm(s)'
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ed using the IR spectroscopy ?

(3) Protons (4) Photons

(3) 0.094 (4) 0.097

¢ loss in a rectangular waveguide having a loss tangent

.

(3) 5000 (4) 4000

‘ ix;creases. the intensity of its radiation also

&

)

“ball s 2%, then the error in




(3) 0.10 (4) 0.99

‘which was used by Intel for designing its first 8-bit

(3) PMOS (4) TTL

(2) Bistable multivibrator

(4) Monostable multivibrator

istics which is not exhibited by an ideal op-amp, 1s :
(2) Infinite voltage gain

(4) Infinite output resistance

required to construct an 8-bit Shift register ?
16 3) 4 @) 2

e cxhiblts negative resistance in its characteristics ?
@ schouky diode
~ (4) Zener diode

the forward-biased Si-diode, it will read a voltage

it

.
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urrent limiting resistor required for connecting three LEDs
series with a 15 volt DC source.

(2) 2 kohm

(4) 5 kohm

[Ing matter waves

' g transitions in a hydrogen atom emits the photon of the

2) n=3ton=1

(4) n=4ton=3

energy E and
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d by a Gaussian spherical surface of radius 'R'. If the
3R, then the outward electric flux will :

' on for electric potential V for an isotropic and homogencous
ge density p and dielectric constant € is given by :

2) V'V=

4) V.v=

he magnetic field at a distance of 2 cm from the wire will be :
| (3) 0.16 T (4) 0.10T

‘Wavelike  (3) Particlelike  (4) Dual

‘ %.&w middle finger points in the direction of :

is given o be ¢ = 57 + 2 + 3, then the
ec will be : ~ |




a Poisson distribution, then the standard deviation

(3) m (4) m/2

8

T AD. e

2) y
. 41
6
e
@dv:cosy—isinzy.'lhenforwhatvaluesofy,theuandv
vﬂiﬁl’?

(2) (n+12)m
" (@) no value of y

| 2t+(3xfz»+ (eokis




¢ a dice then what is the probability of getting the number

(3) 1/6 4) 112

(3) MLT @) ML'T™

i‘npm do not result in large change in output

.
3

ers do not result in large change
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