Total No. of Questions: 4] SEAT No. -
PE4427

Time: 2Hourg]

[6509]-1
F.Y.M.Sc.
PHYSICS

PHY-501-MJ : Mathematical Methodsfor Physics
(2023 Credit Pattern) (NEP 2020) (Semester - 1) (2 Credits)

[Max. Marks: 35

I nstructions to the candidates:

1)
2)
3)
4)
5)
6)

Ql) 8

b)

Q2) &

b)

Q.1 iscompulsory.

Attempt/solve any two questions from Q.2 to Q.4.
Q.2to Q.4 carry equal marks.

Figuresto the right indicate full marks.

Use of log tables and non-programmable electronic Calculator is allowed.

Neat diagram must be drawn wherever necessary.

Solve any four of thefollowing.

[Total No. of Pages: 2

[8]

) Show that thevectors X, =(1,2,3), X,=(3,-1,dand X,=(4,1,7)

arelinearly dependent.
i)  Write any four axioms of vector space.

i) Find the Laplace transform of Dirac deltafunction.

Iv)  Write any two conditions for convergence of the Fourier series.

1 2
v) If A=|5 ) thenfind A2

If A isunitary matrix then show that A-tisalso unitary.

1 2 2
) IfA=/2 1 2|FindA™
2 21
i)  Find the Fourier seriesrepresenting f(x) =x, 0< x<2rx

Find the Fourier cosine transform of e

[3]

[4]

[3]
[5]

PT.O.



Q3) @ Find a matrix p which diagonalizes the matrix [‘2‘ ;] Also verify

PAP =D, where D isthe diagonal matrix. [7]

b) Obtain the Fourier series expansion for f(X) = x3for -z <x<z. [5]

Q4) Solveany three of thefollowing. [12]
1 -2 3 1 0 2

ad If A={2 3 -1|and B={0 1 2| Then find the products AB
-3 1 2 1 20

and BA. Also show that AB= BA.

b) Find the Laplace transform of sinat.

c) If L{f(t)} = F(s) then show that L{f(at)} = % F(gj
2 11
d) Findtheeigenvaluesof A=1 2 1].
0 01
T 13 13

[6509]-1 2
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[6509]-2
F.Y.M.Sc.
PHYSICS
PHY-502 M J : Satistical Physics

(2023 Credit Pattern) (NEP 2020) (Semester - 1) (2 Credits)

Time: 2Hours]

[Max. Marks: 35

I nstructions to the candidates:

Question 1 is compulsory.

Attempt or solve any two questions from Q.2 to Q.4.

Q.2to0 Q.4. carry equal marks.

Figuresto the right indicates full marks.

Use of log table and non programmable electronic calculator is allowed.
Neat diagram must be drawn wherever necessary.

1
2)
3)
4)
5
6)

Q1) a)

b)

Attempt any four of the following.

i)
if)

1v)

v)

What is ensemble? Give different types of ensembles. [2]

The energy state of a particle moving in a rigid cubical box is

specified by the eq". [2]
2

N, +n +n; :%:14_

Determine the number of microstates accessible to the particle.

For an ideal gas show that the specific heat at constant volume is
3

—NK.

: 2
Explain the term photon gas. [2]
What is fermi energy? [2]

Derive an expression for classical partition function for an ideal
monoatomic gas. [3]

PT.O.



Q2) a)

i)  Explain, what do you mean by Bose - Einstein condensation.  [4]

i)  Obtain the curie law of paramagnetism on the basis of canonical

distribution. [3]
3N
VN (27m)
b) The partition function for an ideal gas is given by Z = W[%J :
Show that Sackur-Tetrode eq" for the entropy is
S=NK In(lj+éln 27zr2n 02 [5]
N) 2 | gh 2
Q3) a) Discuss the behaviour of sharpness of probability curve and show that
: : : : L AE _ 1
the fractional width of the maximum in P(E) is given by E - NeE [7]
b) The molar mass of Lithium is 0.00694 and density is 0.53%10° kg/m°.
Calculate the fermi-energy and fermi temperature of the electrons.  [5]
Q4) Write short note on any three of the following. [12]
a) Gibbs paradox

b) Physical interpretation of o.

c) Bose-Einstein condensation.
d) Phase space trajectory of a particle performing linear Harmonic oscillations.

[6509]-2
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PE4429 [Total No. of Pages: 2

[6509]-3
FY.M.SC.
PHYSICS

PHY-503MJ: CLASSICAL PHYSICS
(2023 Credit Pattern) (NEP - 2020) (Semester - 1) (2 Credits)

Time: 2Hours] [Max. Marks: 35
I nstructions to the candidates:

1) Question 1iscompulsory.

2) Attempt/solve any two questions from Q.2 to Q.4.

3) Q.2toQ.4. carry equal marks.

4) Figuresto the right indicates full marks.

5) Useof log table and non-programmable electronic calculater is allowed.

6) Neat diagram must be drawn wherever neccessary.

Q1) A) Attempt any four of the following. [8]
a What are constraints? classify given example
1)  Simplependulumwith variablelength.
i)  Particle moving on or outside of surface of sphere.
b)  With the help of example define cyclic co-ordinates.
c) StateD’Alembert’sprinciple
d) Write short note on Generating function
e) Provethat [F, GY| = [F, G]S + G[F, §].
B) Define- [3]
a Phase space
b) Configuration space

c) Canonica Transformation

PT.O.



Q2) &)

b)

Q3) 8
b)

)  State and prove the theorem of Total Energy. [3]

i)  State and prove Jacobi’s Identity [4]
[F [GKIIHG [KF] + [K, [FG]] =0

Show that for spherical surfaces, geodesis are great circles [9]

Using Variationa principle, Explain Brachistochrone problem. [7]

Describethe Hamiltonian & Hamilton’sequation for anideal spring mass
arrangement. [9]

Q4) Write ashort note on any three of the following.

a)
b)

c)
d)

[6509]-3

Explain two types of constraintsin detail. [4]
Shortest Distance between 2-pointsin aplaneisastraight line, Explain.[4]
State & Explain principle of Virtual work. [4]

Give Langragian equation of motion for simple Harmonic oscillator. [4]
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[6509]-4
First Year M .Sc.
PHYSICS
PHY -504 MJ: Quantum Physics
(2023 Credit Pattern) (Semester - 1) (NEP - 2020) (4 Credits)

Time: 3Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Q.liscompulsory.

2) Solve any five questions from Q.2 to Q.7.

3) Q.2to0 Q.7 carry equal marks.

4) Figuresto theright indicate full marks.

5) Use of logtables and non-programmable electronic calculator is allowed.

6) Neat diagram must be drawn wherever necessary.

Q1) Solve any five of the following : [10]
a) Whatis transition amplitude?
b) Give the physical interpretation of eigen values.
c) What are ladder operators?
d) What is meant by degenerate states?
e) Define Dirac - Delta function.

f)  Explain Unitary operator.

Q2) a) Explain in detail postulates of quantum mechanics. [7]
b) State and prove variational method of approximation. [9]
Q3) a) Obtain matrix representation of J in [j,m) basis for J= 5 [7]

b) Discuss transition amplitude for constant perturbation H’(t) = V(r). [59]

PT.O.



Q4) a)

Determine the first and second order correction to the allowed energies
of infinite square will potential of width a. The perturbation H' =V for

0<x<a ,V,= constant. [7]
b) Consider a wave function y(X) = xe? x>0 [9]
=0 X<0
B is a constant.
Normalise the wave function and calculate < x >,
Q5) a) Discuss in detail WKB approximation and its necessary conditions. [7]
b) Discuss Pauli’s spin matrices for spin half system. Prove that
[c,0,]= 2ic,. [9]
Q6) a) Explain [7]
1)  projection operator
)  unit operator
i) adjoint operator
b) Obtain eigen value and eigen function of L? and Lz operators. [9]
Q7) Attempt any three of the following : [12]
a) Give the properties of Hilbert space in brand ket notation.
b) Discuss in brief time dependent perturbation theory.
c) Explain completeness and closure property in quantum mechanics.
d) Discuss clebsch-Gordon coefficient in addition of two angular momentum
operators j, = |, = .
e) Discuss WKB approximation in one dimensional potential well with two

[6500]-4
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M.Sc.-|
PHYSICS
PHY510MJ: Industrial Electronics
(2023 Credit Pattern) (NEP 2020) (Semester - 1) (2 Credits)

Time: 2Hourg] [Max. Marks: 35
I nstructions to the candidates:

1) Q.liscompulsory.

2) Attempt/Solve any two questions from Q.2 to Q.4.

3) Q.2to Q.4 carry equal marks.

4) Figuresto theright indicate full marks.

5) Neat diagram must be draw wherever necessary.

Q1) @ Attempt any four of thefollowing.

)  State bits, bit rate. [2]

i)  What is microcontroller and microprocessors? [2]

i)  What is baud rate and m-ary coding? [2]

Iv)  What is sketch? Give its structure. [2]

v) Statetransreceiver. [2]

b) What is principles of open source embedded platforms? [3]

Q2) @ i) Describetypesof communication Modelsin loT. [4]
i)  WhatisIDE? State its features? [3]

b) Write a program, how to turn on, LED light with a push Button on an
Arduino. [9]

PT.O.



Q3) g

b)

I)  Describe physical design of IoT.
i) Explaindigital input & output functionsinArduino.

Write a program to interFace stepper motor.

Q4) Write ashort note on any three of the following.

a)
b)
c)
d)

[6509]-5

Zigbee
Digital Communication
Write a program for LM 35 Temperature sensor code for Arduino

Open source embedded platForms.

Tr L3 i3

[4]
[3]
[S]

[4]
[4]
[4]
[4]
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[6509]-6
F.Y.M.Sc.
PHYSICS
PHY 511 MJ: Computational Physics
(2023 Credit Pattern) (2 Credits) (Semester - |) (NEP 2020)

Time: 2Hoursg] [Max. Marks: 35
I nstructions to the candidates:

1) Q.liscompulsory.

2) Attempt/Solve any two questions from Q.2 to Q.4.

3) Q.2to Q.4 carry equal marks.

4) Figuresto theright indicate full marks.

5) Use of non-programmable calculator is allowed.

6) Neat diagrams/flow charts must be drawn wherever necessary.

Q1) a) Attempt any four of the following :

1)  What is the difference between arithmetic and logical operators in
Fortran. [2]

ii)  Explain the use of IMPLICIT NONE declaration in Fortran.  [2]

i) What is the role of the Do loop in Fortran. [2]
iv) How do we declare a variable in Fortran. [2]
v)  What is Monte Carlo simulation? [2]
b)  Write algorithm for Lagrange interpolation. [3]

Q2) a) 1)  Whatis Runge - Kutta method to solve differential equation?  [4]
ii)  Explain difference between recursive and Non-recursive subroutines.[3]

b) Write Fortran program and draw flow chart to find the factorial of a
number. [9]

PT.O.



Q3) a) Solve using Euler method [7]

dy
i xy=0, y(0)=1
oY y(0)

from Xx=0to Xx=0.25, h=0.05

b)  Write a Fortran program to compute the kinetic energy of a moving object
given its mass and velocity. [9]

Q4) Attempt any three of the following :
a) Explain count controlled Do loop with example. [4]
b) Explain difference between real and integer data types with example. [4]

c) Explain Gauss elimination method to solve simultaneous equations. [4]

d) Write a short note on Weddle’s rule. [4]

X X X
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[6509]-7
F.Y.M.Sc.
PHYSICS
PHY -512- MJ: SpaceWeather and Technology

(2023 Credit Pattern) (Semester - 1) (4 Credits) (Elective) (NEP 2020)

Time: 3Hourg] [Max. Marks: 70
I nstructions to the candidates:

1)

Question 1 is compulsory.

Solve any five questions from Q.2 to Q.7.

Q.2to0 Q.7 carry equal marks.

Figuresto the right indicate full marks.

Use of log tables and non - programmable electronic calculator is allowed.
Neat diagrams must be drawn wherever necessary.

Q1) Solveany fiveof thefollowing.

a)
b)

c)
d)
©)

f)

Q2) &)
b)

Q3) 8

b)

Q4) &)

b)

What isthe solar wind? [2]
Definesolar Flares. [2]
What do you mean by magnetic storms? [2]
Define the term mesosphere. [2]
What do you mean by GPS? [2]
What isthe Earth’s Magnetosphere? [2]
Explain with the neat diagram the structure of the sun. [7]
Define the terms Bow shock & the Magnetopause. [9]

Explain with neat diagram the Earth’ smagnetosphere. Explain the concept
of Aurorae. [7]

Define the term solar cycle and solar atmosphere. [9]

Explain in detail the composition morphology & general properties of
ionosphere. [7]

What is GPS? Explain the effect of space weather on GPS. [5]

PT.O.



Q5) &)
b)

Q6) a)
b)

Q7) Write short note on any three of following.

a)
b)

c)
d)

[6509]-7

What is space weather? Explain any one application of space weather.[6]

What is mesosphere? Explain the properties of mesosphere.

Explainindetail thering current.

What is satellite? Explain the effect of space weather on satellite.

Cosmic Rays.
Magnetic Storms
Solar Radiation

Remote Sensing.

D)

[6]

[6]
[6]

[4]
[4]
[4]
[4]
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FY.M.&.

PHYSICS
PHY-513-MJ : Atmospheric Physics
(2023 Credit Pattern) (2 Credits) (NEP 2020) (Semester - 1)

Time: 2Hoursg] [Max. Marks: 35
Instructions to the candidates:

1) Q.liscompulsory.

2) Attempt any two questions from Q.2 to Q.4.

3) Q.2to Q.4 carry equal marks.

4) Figuresto theright indicate full marks.

5) Useof log table and non-programmable electronic calculator is allowed.

6) Neat diagrams must be drawn wherever necessary.

Q1) @ Attemptany four of thefollowing:

1)  Explainthepolar orbit of satellite. [2]
i)  What aretherea forces? [2]
i)  What isthe MST radar? [2]
Iv) Definethevorticity. [2]
v) DefinetheLIDARS. [2]
b) What do you mean by launch vehicles? [3]

Q2) @ 1) Explainthegenera principleof surface metrological measurements.

[4]
i)  Writeashort note on thermal wind. [3]

b) What are the pilot balloons? Explain the role of pilot balloons in
atmospheric research. [9]

PT.O.



Q3) @ Describe the working principle of multi - scanner radiometers and their

b)

Q4) Write ashort note on any three of the following:

a)
b)

c)
d)

[6509]-8

applicationsin observing weather parameters.

Discussin details about the atmosphere as a heat engine.

Thekinetic energy cycle
Primitive equations
Microwave radiometer

Drop sonde

DOO®

[7]
[S]

[4]
[4]
[4]
[4]
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[6509]-9
F.Y. M.Sc.

PHYSICS
PHY-514-MJ : Communication Physics
(2023 Credit Pattern) (Semester - I) (NEP 2020) (2 Credits)

Time : 2 Hours| [Max. Marks : 35
Instructions to the candidates:

1)  Question 1 is compulsory.

2) Attempt/Solve any two questions from Q.2 to Q.4.

3) 0Q.2to Q.4 carry equal marks.

4) Figures to the right indicate full marks.

5) Neat diagrams must be drawn whenever necessary.

Q1) a) Attempt any four of the following :

1)  Explain PRT & PRF in Radar. [2]
1)  Explain the different Noise in data transmission. [2]
i)  What is eco supressors? [2]
iv) What is transmission path? [2]
v) Redundant codes. [2]

b) A 50 MHz Radar has a PRF of 5000 Hz, Average power of 30 KW and a
pulse width of 3 micro sec. Calculate the peak power of this Radar. [3]

02) a) 1) Explainsatellite system. [4]
1)  Explain basic pulsed radar. [3]

b) Describe Radar systems. [5]

03) a) Describe three different codes used for data transmission and discuss
their merits & demerits. [7]

b) Describe satellite frequencies & orbits station keeping. [5]

04) Write a short note on any three of the following :

a) Distortion equalizer [4]
b) Constant ratio codes [4]
c) Transmission path [4]
d) Radar range equation [4]

VOOVW
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[6509]-10
First Year M.Sc.
PHYSICS
PHY 541 MN : Resear ch M ethodology
(2023 Credit Pattern) (2 Credits) (Semester - 1)

Time: 2Hoursg] [Max. Marks: 35
I nstructions to the candidates:

1) Q.liscompulsory.

2) Attempt/solve any two questions from Q.2 to Q.4.

3) Q.2to Q.4 carry equal marks.

4) Figuresto theright indicate full marks.

5) Useof log table & non-programmable electronic calculator is allowed.

6) Neat diagrams must be drawn wherever necessary.

Q1) @ Attemptany four of thefollowing:

1)  What do you mean by literature review? [2]
i)  What isprimary data. [2]
i)  Define & explain the term Impact Factor. [2]
Iv)  What do you mean by literature survey. [2]
v) Explaintheterm: Hypothesis. [2]
b) Explainthesignificance of Research report writing. [3]

Q2) @ i) What is research methodology? Define the scope of research

methodology in different fields. [4]
i)  Describe main objectives of questionnaires. [3]
b) Explainindetailsthe main objectivesof report writing. [9]

PT.O.



Q3) @ i) Distinguish between quantitative and qualitative research. [4]
i)  Explain the components of research proposal. [3]

b) Describethe various methods of datacollection & it'srelative merits. [5]

Q4) Write ashort note on any three of thefollowing : [12]
a Anayssof quantitative data.
b) Research problem.
c) Characteristics of research method's.

d) Objectives of research.

[6509]-10 2
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PE4437 [ 6509]-21 [Total No. of Pages: 2
First Year M.Sc.
PHYSICS
PHY-551-MJ: Solid Sate Physics
(2023 Credit Pattern) (NEP 2020) (Semester - 11)
Time: 3Hourg] [Max. Marks: 70

I nstructions to the candidates:

1)
2)
3)
4)
5)
6)

Q.1 iscompulsory.

Solve any five questions from Q.2 to Q.7.

Q.2to0 Q.7 carry equal marks.

Figuresto the right indicate full marks.

Use of log tables and non-programmable electronic Calculator is allowed.
Neat diagram must be draw wherever necessary.

Given : Plank’s constant = 6.626x10°4Js
Mass of electron = 9.11x103kg

Boltzmann constant = 1.38x102J/k
Avogadro’s Number = 6.023x10%/kmole
Permeability of full space =47 x10~ Henry/m
Charge on electron = 1.6x107°C

Bohr magnetron = 9.27x102*A/m?

Q1) Solveany five of thefollowing. [5%2=10]

a Sketch|O, 1, 1] planein simple cubic cells.

b) Explain the concept of hole.

c) Whatisferroelectricity?

d) Identify the crystal structure of metal showing [1, 1, 1], [2, 2, 2] and
[2, 0, O], hkl miller indices reflectionsin x-ray diffraction pattern, Give
reason.

e) Calculatethe paramagnetic susceptibility at 350 k of a substance having
4x10%/m® number of atoms, If magnetic moment of each
atom = 1.8x10% Anm?

f)  Sketch the variation of magnetic susceptibility with temperature for
ferromagnetic substance.

Q2) @ Derivetheexpression of London penetration depth. Writeitssignificance[ 7]

b) What is the polarizability of an argon (at.wt = 22.4) atom, if relative

permittivity of argonat NTPis1.0004357? [9]

PT.O.



Q3) g

b)

Q4) &)

b)

Q5) 8
b)

Q6) a)

b)

Explain geometrical structure factor. Obtain an expression of structure
factor for BCC lattice. [6]

Obtain an expression of local electric field at an atom in dielectric at
generd latticesite. [6]

Discuss the origin of diamagnetism in a free atom. Obtain Langevin's
diamagnetism equation for the diamagnetic susceptibility. [7]

The atomic weight and density of iron are 55.85 and 7870kg/m?
respectively. If iron has magnetic moment of 2.4 Bohr magnetron,
determi ne the spontaneous magneti zation. [9]

Explain BCStheory of superconductivity with the help of cooper pair.[6]

What is packing fraction? Obtain packing fraction of BCC & FCC
structure. [6]

Explain qualitatively the Kronig-Penny model in brief Plot the function
for P=67 and interpret. [6]

Explainferromagnetism and antiferromagnetismin detail. [6]

Q7) Write ashort note on the following. (Any three)

a)
b)
c)
d)

M eissner effect [4]

Type | and Type Il superconductor [4]

Dielectric behaviour of BaTiO, [4]

Anisotropy energy [4]
O TR O SR O
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[6509]-22
M.Sc.-I
PHYSICS
PHY552MJ : Electrodynamics
(2023 Credit Pattern) (NEP 2020) (Semester-11) (2 Credits)

Time: 2Hourg] [Max. Marks: 35
I nstructions to the candidates:

1) Q.liscompulsory.

2) Attempt /Solve any two questions from Q.2 to Q.4.

3) Q.2to Q.4 carry equal marks.

4) Use of log tables and non-programmable electronic calculator is allowed.

5) Figuresto theright indicate full marks.

6) Neat diagrams must be drawn wherever necessary.

Q1) @ Attemptany four of thefollowing: [8]
1)  What are Lorentz and coulomb Gauges?
i)  WriteMaxwell’sequationin Integral form.
i)  Statethe postulates of Einstein’stheory of relativity.
Iv)  Explaintheterm multiple moments.

v) How fast does a light approach Earth if sent from a spaceship
travelling at 0.500c?

b) The rest mass of an g is 9.1x1026g. What will be its mass if it were

moving with 4/5" the speed of light. [3]
Q2) @ 1) Obtainanexpressionfor electromagnetic field tensor. [4]
i)  Describe Lorentz force on acharged particle. [3]

b) Draw aneat labelled diagram of Michelson-Morlay experiment. Hence
obtain theformulafor fringe shift. [9]

PT.O.



Q3) @ If amediumis moving with avelocity g, then show that Faraday’s law

has the form ?x(E’—UxB)z—%. [7]
b) DeriveLorentz relativistic transformation equation. [9]
Q4) Write short note on any three of the following. [12]

a Explain Minkowski’s Space-time diagram.

b) Derive an expression for potential at a point due to a small linear
quadrupole.

c) Showthat E B isinvariant under Lorentz transformation.

d) Explaintimedilationand length contraction.

£ & 8

[6509]-22 2
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[6509]-23

M.Sc.-1
PHYSICS

PHY-553-MJ : Atomic And Molecular Physics

(2023 Credit Pattern) (Semester - IT) (2 Credits) (NEP 2020)

Time : 2 Hours]

[Max. Marks : 35

Instructions to the candidates:

Question 1 is compulsory.

Attempt/Solve any two questions from Q.2 to Q.4.
Questions 2 to 4 carry equal marks.

Figurs to the right indicate full marks.

Use to non-programmable calculator is allowed.
Neat diagrams must be drawn wherever necessary.

D
2)
3)
4
5)
6)

01) a)

b)

02) a)

b)

Attempt any four of the following :

Explain the term symbol (25+1), [2]
p

What is hunds principle. Explain it’s significance. [2]

What is molecular spectra hence state it’s types. [2]

Why Electron Spin Resonance (ESR) is called as Electron
Paramagnetic Resonance (EPR). [2]

What is Raman Effect hence explain stokes and antistokes hines.|[2]

Calculate the strength of the magnetic field required to give a precessional
frequency of 100MHz for O'” nucleus.

5

Given : gy =0.757, 1, =5.051x107"J/T, 1= 5 [3]
1)  Give the physical significance of lande’s g-factor. Calculate it for

D, - state. [4]
1)) The term symbol for a particular atomic state is quoted as 4D5/2'

What are the values of L, S & J for this state. [3]

Explain Raman scattering phenomenon on the basis of classical theory.

5]

PTO.



03) a)

b)

State and explain the difference between normal and anomalous zeeman
effect. Draw the normal zeeman splitting for transitions from /=1 ('P))
to /=2 ('D,) without & with magnetic fields. [7]

Explain Paschen-Back effect hence illustrate it in the principal series of
lithium (*P-*S) state using selection rule A(m, +2Ms) =0, £ 1. [5]

04) Attempt any three of the following :

a)

b)

d)

State and explain Frank-condan principle with suitable energy level
diagrams in absorption & emission. [4]

The xibrational structure of the absorption spectrum of O, becomes a
continuum at 568/6cm™. If the upper electronic state dissociates into one
ground state atom & one excited atom with excitation energy 15875cm™.
Estimate the dissociation energy of the ground state : in cm™ & kJ/mole.

Given: lem™' =11.958J/mol. [4]

Explain the phenomenon of Nuclear Magnetic Resonance (NMR) hence
discuss the magnetic properties of nuclear based on it’s intrinsic spin
angular momentum (I).

Calculate the magnetic field if the resonance frequency of 9530MHz is
observed in some ESR expt.

Given = g = 2.0023, p, = 9.274 x 10>* J/T. (4]
Discuss the sample handling techniques in Raman spectrometer.

Irradiation of carbon-tetrachloride by 4358 A. Radiation gives Raman lines
at 4400°A. Calculate the Raman shift of the line in cm™. (4]

VOOVQ
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[6509]-24
M.Sc. - |
PHYSICS
PHY-554-MJ : Basic Electronics

(2023 Credit Pattern) (NEP-2020) (Semester - 11) (2 Credits)

Time: 2Hours] [Max. Marks: 35
I nstructions to the candidates:

1) Q.liscompulsory.

2) Attempt / Solve any two questions from 2 to 4.

3) Q.2to Q.4 carry equal marks.

4) Figuresto theright indicate full marks.

5) Use of log table and non-programmable electronic calculator is allowed.

6) Neat diagrams must be drawn wherever necessary.

Q1) @ Attemptany four of thefollowing.

1)  What isthe latching and holding current of SCR? [2]
i)  Whatisholding currentin DIAC? [2]
i)  State any two advantage of SMPS power supply. [2]
Iv) DefineAstablemultivibrater. [2]
v)  What ismeant by duty cycle? [2]

b) Draw thecircuit diagram of monostable multivibrater using IC 741. [3]

Q2) @ 1) Draw internal block diagram of 1C 723. Explain function of each
block. [4]

i)  What isthe difference between DIAC and TRIAC? [3]

b) WhatisPLL?Explainthefunctional block diagram of PLL (1C565). [5]

PT.O.



Q3) 8

b)

Determinethefree-running frequency f , thelock rangef , and the capture
rangef .. [7]

Given: V = 10v, R, = 12kQ, C, = 0.01uf, C, = 10uf.

Explain with neat circuit diagram, the use of 1C555 as PWM. [9]

Q4) Write ashort note on any three of the following. [12]

a)
b)
c)
d)

Instrumentation amplifier using three Op-amp.
Voltage controlled oscill ater.
DC-DC converter.

Precision rectifiers using Op-amp.
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[6509]-25
First Year M.Sc.
PHYSICS
PHY-560-MJ : Fiber Opticsand Photonics

(2023 Credit Pattern) (Semester - 11) (2 Credits)

Time: 2Hours] [Max. Marks: 35
I nstructions to the candidates:

1) Q.liscompulsory.

2) Attempt any two questions from Q.2 to Q.4.

3) Q.2to Q.4 carry equal marks.

4) Figuresto theright indicate full marks.

5) Neat diagram must be drawn wherever necessary.

Q1) A) Attempt any four of thefollowing. [8]
a) Define
I) Bendingloss
i)  Absorption loss
b) Whatistheworking principleof Bragg grating?
c) Two applications of optical time domain reflectometer?
d) Whatisoptica fiber? Oneexamplein daily usage.
e) What are conditions of population inversion?

B) What isfiber optics? Write any two types. [3]

Q2) @ Whatisfiber grating? [7]
Explain working principle and detail working with diagram.

b) Explainfabry perot filterswith diagram. [9]

PT.O.



Q3) g

b)

1)  Explainoptical fiber communication technology.

i) State & explain principle of coherent detection.

State and explain modified chemical vapor deposition.

Q4) Write short note on any three of the following.

a)
b)
c)
d)

(VAD) vapor axial deposition.
Radiation induced | osses.
|solators & circulators.

Multiplexersandfiltersgrating.
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[6509]-26
M.Sc. - |
PHYSICS
PHY-561-MJ : Experimental Techniquesfor Material Characterization
(2023 Credit Pattern) (Semester - 1) (2 Credits) (NEP 2020)

Time: 2Hoursg] [Max. Marks: 35
Instructions to the candidates:

1) Q.liscompulsory.

2) Attempt any two questions from Q.2 to Q.4.

3) Q.2to Q.4 carry equal marks.

4) Figuresto theright indicate full marks.

5) Useof log table and non-programmable electronic calculator is allowed.

6) Neat diagrams must be drawn wherever necessary.

Q1) @ Attemptany four of thefollowing:

)  State the applications of photoluminescence spectroscopy. [2]

i)  What isthe four probe method. [2]
i)  What isthe FTIR? [2]
Iv)  Writethe Bragg's diffraction condition. [2]
v) State the applications of UV - Visible spectroscopy. [2]

b) Explain the basic principle of photoluminescence spectroscopy. [3]

Q2) @ i) Explainthe principle of scanning eectron microscope (SEM). [4]
i)  Write the merits of Diffuse Reflectance Spectroscopy (DRS). [3]

b) In the X-ray diffraction experiment FWHM is 0.4° corresponding to
angle 30°. Calculatewavelength of X-ray if crystallinesizeis146A. [5]

PT.O.



Q3) @ WhatistheUV - Visblespectroscopy? Explain the principle, instrumen-
tation and working of UV - Visible spectroscopy. [7]

b) What isthe scherrer formula? Drive the scherrer formulafor crystallite
Sizedetermination. [9]

Q4) Write ashort note on any three of the following:

d  Transmission electron microscope (TEM). [4]

b) Hall effect experiment. [4]

c) X-raydiffraction. [4]

d) Electron Spin Resonance (ESR). [4]
DODOD
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[6509]-27
FY.M.Sc.

PHYSICS
PHY-562-MJ : Industrial Physics
(2023 Credit Pattern) (Semester - 11) (2 Credits) (Elective)

Time: 2Hoursg] [Max. Marks: 35
Instructions to the candidates:

1) Q.liscompulsory.

2) Attempt any two questions from Q.2 to Q.4.

3) Q.2to Q.4 carry equal marks.

4) Figuresto theright indicate full marks.

5) Neat diagrams must be drawn wherever necessary.

Q1) @ Attemptany four of thefollowing:

1)  Defineradioactivity. [2]

i)  Defineindustrial vacuum. [2]

i)  What isparticle accelerator? [2]

Iv) Definework ethics. [2]

v) Whatissolar cell? [2]

b) What arethe scaling techniquesin vacuum? [3]

Q2) @ 1) Explaintheguideinesfor writing safety reports. [4]
i)  What are the principles of radiation detectors. [3]

b) Describethe design of solar cell. [9]

Q3) @ 1) Whataretheessential elementsof ascientific report? [4]
i)  Write ashort note on types of radiation monitoring equipment. [3]

b) Definebinding energy and itssignificancein nuclear physics. [9]

Q4) Write notes on any three of the following:

a) Bipolar Junction Transistor (BJT) [4]
b) Radiation monitoring equipment [4]
c) Scientificreport [4]
d) Signa generator [4]

DOO®
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PE4444 [Total No. of Pages: 2

[6509]-28
First Year M.Sc.
PHYSICS
PHY-563-MJ : Semiconductor Technology

(2023 Credit Pattern) (Semester - 11) (2 Credits) (Elective)

Time: 2Hours] [Max. Marks: 35
I nstructions to the candidates:

1) Q.liscompulsory.

2) Attempt any two questions from Q.2 to Q.4.

3) Q.2to Q.4 carry equal marks.

4) Figuresto theright indicate full marks.

5) Draw diagramswherever necessary.

Q1) @ Attemptany four of thefollowing.

1)  Explainjunction breakdown. [2]

i)  Write expressions for resistivity and conductivity of p-type &

n-type semiconductors. [2]

i)  Draw current components. [2]

Iv)  Whatisdiffusionlength? [2]

v) Defineemitter injection efficiency. [2]

b) Explaincontinuity equation. [3]

Q2) @ 1) ExplainHall effect with neat diagram. [4]
i)  Explainp-njunctionformation. [3]

b) Explain shottky effect in detail with the help of neat Iebelled diagram. [5]

PT.O.



Q3) @ i) Explandiffusion capacitance of p-njunction.

i)  Write ashort note on ON and OFF state of BJT.

b) Deriveshockely equation.

Q4) Write ashort note on any three of the following.
a) Excess carriers in semiconductors.
b) Photo conductive devices.
c) Optical absorption in semiconductors.

d) Tunneling effect.
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[6509]-29
F.Y.M.Sc.
PHYSICS
PHY-564-MJ : Laser Physics
(2023 Credit Pattern) (NEP - 2020) (Semester - 11) (2 Credits)

Time: 2Hoursg] [Max. Marks: 35
I nstructions to the candidates:

1) Q.liscompulsory.

2) Attempt any two questions from Q.2 to Q.4.

3) Q.2to Q.4 carry equal marks.

4) Figuresto theright indicate full marks.

5) Useof log tables and non - programmable electronic calcualtor is allowed.

6) Neat diagram must be drawn necessary.

Q1) @ Attemptany four of thefollowing.

1)  Define metastable state. [2]
i)  Explainstimulated emission? [2]
i)  What isBeam divergence? [2]
Iv)  Explain pumping mechanism. [2]
v)  State condition for population inversion. [2]
b) Derivetherelation between Einstein coefficient relation. [3]

Q2) @ 1) Distinguish between the spontaneous and stimulated emission. [4]

i)  Calculatetheintensity of aHe-Nelaser beam having emissive power
1mW and wavelength 6328A.. [3]

b) Explain construction and working of ruby laser with neat energy level
diagram. [9]

PT.O.



Q3) g

Explain construction and working of He-Nelaser with appropriate energy

level diagram. [7]
b) Explain the working mechanism of semiconductor diode laser with
appropriate diagram. [9]
Q4) Write short note on following (any three). [12]
a Threshold pump power
b) Properties of laser
c) Linebroadening mechanism
d) Fourlevel pumping mechanism.
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[6509]-31
S.Y.M.Sc.
PHYSICS

PHY 601 MJ : Nuclear Physics

(2023 Credit Pattern) (NEP 2020) (4-Credits) (Semester-111)

Time : 3 Hours] [Max. Marks : 70
Instructions to the candidates:

1)  Question No.l is compulsory.
2)  Solve any 5 questions from Q.2 to Q.7.
3) Q.2to Q.7 carry equal marks.
4)  Figures to the right indicates full marks.
5)  Use of log tables and non-programmable electronic calculator is allowed.
6)  Neat diagrams must be drawn whenever necessary.
Q1) Solve any five of the following. [10]
a) Define mass defect and packing fraction. [2]
b)  Write down any two limitation of Fermi Gas Model. [2]
c) What are elementary particles? [2]
d) Define fission and fusion of nuclear reaction. [2]
e) What are magic numbers? What are their significance? [2]
f)  Using shell model calculate spin-parity of 'Y N. [2]
02) a) Describe decay scheme of “Co and *’Cs gamma source in details. [7]
b) A cyclotron has magnetic field of 1.5 Wb/m?. The extraction radius is
0.5m. Calculate the frequency of the oscillator necessary for accelerating
deutrons and the energy of extracted beam.
(mass of proton = 1.67x10% kg) [5]
03) a) Describe principle, construction and working of G.M. counter and gives
its importance. [7]
b) Calculate the binding energy per nucleon of ’Li and *°Fe

(M, =7.016 amu, M = 55.935 amu) [5]
PTO.



04) 2)
b)

05) a)
b)

06) a)

b)

Explain skeleton of classification of elementary particles in details. [7]

Write down the principle, construction and working of High Purity
Germanium Detector. [5]

Derive the four factor formula of nuclear reactor. [6]

Which of the following reaction are allowed or forbidden under the
conservation of strangeness, baryons number and charge. [6]

) M +nok’+k'

i) T+ p—A°+k°

Explain the construction and working of Betatron. Prove that the betatron

d¢ ,dB

ition, — =27TR" —
condition, ” ” [6]
Write a note on Higs-Bosons particles in details. [6]

Q7) Write short note on any three of the following.

a) Bubble chamber [4]
b) Types of reactors in India [4]
¢) Low energy Neutron-Proton scattering [4]
d) Nuclear forces [4]
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[6509]-32
SY.M.Sc.
PHYSICS
PHY 602 MJ : Fundamental Physicsof Thin Films
(2023 Credit Pattern) (NEP - 2020) (4 Credits) (Semester - 111)

Time: 3Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Question 1iscompulsory.

2) Attempt any five questions from Q.2 to Q.7.

3) Q.2to0 Q.7 carry equal marks.

4) Figuresto theright indicate full marks.

5) Useof log table or non-programmable calculator is allowed.

6) Neat diagram must be drawn wherever necessary.

Q1) Solveany five questionsof thefollowing:

a Whatiscrystallitesize? [2]
b) Defineprinciplesof photolithography. [2]
c) Whatismeanby Island layer? [2]
d) Writetheapplication of thinfilms[any four]. [2]
e) Definecapillary mode. [2]
f)  Definestepsinvolvedin Dip coating. [2]

Q2) @ Explaintheprinciples, construction and working of Transmission Electron
Microscopy (TEM). [7]

b)  Explain mechanismof thinfilm formation : Condensation and Nucleation.[5]

PT.O.



Q3) g

b)

Q4) &)

b)

Q5) 8

b)

Q6) a)
b)

What is Chemical vapour deposition? Explain various chemical reactions
involvedinit. [7]

Explain stylusthickness measurement method. [9]

What are the merits of chemical bath deposition method. Discuss
deposition of compound thinfilm by chemical bath deposition method.[7]

Describevarious stepsinvolved in growth processof thinfilm formation.[5]

Write principles, construction and working of X-ray photoelectron

spectroscopy (XPS). [6]
What is capillary model and Atomistic model? What is the difference
between capillary and Atomistic model. [6]
Explain Frank-Vander Merwe model of thin film formation. [6]
Explain magnetic propertiesof thinfilms. [6]

Q7) Write ashort notes on the following (any three)

a)
b)
c)
d)

[6509]-32

SILAR method. [4]

I nterference method of film thickness measurement. [4]

Superconductivity inthinfilms, [4]

Electron Beam deposition. [4]
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[6509]-33
S.Y.M.Sc.
PHYSICS
PHY 603 MJ : Fundamental Biophysics

(2023 Credit Pattern) (NEP-2020) (Semester-I1I) (4-Credits)

Time : 3 Hours] [Max. Marks : 70
Instructions to the candidates:

D
2)
3)
4
5
6)

Question No.l is compulsory.

Solve any 5 questions from Q.2 to Q.7.

0.2 to Q.7 carry equal marks.

Figures to the right indicates full marks.

Use of log tables and non-programmable electronic calculator is allowed.
Neat diagrams must be drawn whenever necessary.

Q1) Solve any five of the following.

a)
b)
c)
d)
e)
f)

02) a)
b)

03) a)
b)

04) 2)
b)

What prokaryotic organisms. [2]
Define Liposomes. [2]
Any tow functions of Ribosomes. (2]
What is the main components of Protoplasm? [2]
Define hydrogen bonding. [2]
What is a neuron? (2]
With diagram explain different components of plant cell. [7]

Define and explain Resting membrane potential and action potential. [5]

Derive Hodgkin-Huxely equation and give its significance. [7]

Describe in detail voltage clamp technique. [5]

Describe computed Tomography (CT) with its neat lebel diagram. [7]

Describe various ferms of protein structure. [5]

PTO.



05) a)

b)

06) a)

b)

Explain the role of sodium (Na*) and potassium (k") ions contribates to
the rising and falling phases of the action potential. [7]

State and explain structure and properties of RNA. [5]

Explain the principles and methods used to determine the primary structure
of a polypeptide. [6]

Describe the role of phosphate groups in the formation of the nucleic
acid backbone. [6]

Q7) Write a short note on any three of the following.

a)
b)
c)
d)

MRI technique [4]
Nernst-Plank equation [4]
Properties of RNA [4]
Genetic code symmetry [4]

otooleelesle
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[6509]-34
SY.M.Sc.
PHYSICS
PHY 604 MJ : Fundamental Astronomy and Astrophysics

(2023 Credit Pattern) (NEP - 2020) (Semester - [11) (4 Credits)

Time: 3Hoursg] [Max. Marks: 70
I nstructions to the candidates:

1) Q.liscompulsory.

2) Solve any five questions from Q.2 to Q.7.

3) Q.2to0 Q.7 carry equal marks.

4) Figuresto theright indicate full marks.

5) Useof log tables and non - programmable electronic calculator is allowed.

6) Neat diagram must be drawn wherever necessary.

Q1) Solveany fiveof thefollowing.

a) Definethe cosmology. [2]
b) What are the asteroids? [2]
c) Definethetypesof planet. [2]
d) Explain the concept of comets. [2]
€e) What isthe Chandrasekhar limit? [2]
f)  What arethe minoz planets? [2]

Q2) @ What arethegiant planets? Explain the processinvovledintheformation
of giant planets. [7]

b) What isthe moon?With neat diagram explain the phases of the moon. [5]

Q3) @ Explain the concept of radiative equilibrium and how it applies to the
energy balances of planetary atmospheres. [7]

b) Describethedifferencesbetween terrestrial and gasgiant planets. [5]

PT.O.



Q4) @ Whatisthedark matter? Explain therole of dark matter in the formation
and evolution of galaxies. [7]

b) State and explain the virial theorem and its application to the stability of
stars. [5]

Q5) @ Discuss the primary process of nuclear energy generation in stars and
their dependence on temperature and density. [6]

b) Explainindetail concept of cosmological puzzles. [6]

Q6) @ What arethe planetary nebulae? Explainin detail theformation of planetary
nebulae. [6]

b) Discuss the concept of the accelerating unvierse. What is the evidence
for thisaccelaration? [6]

Q7) Write short note on any three of following.

ad Whitedwarts [4]

b) Milky way gdaxie [4]

Cc) Supernovae [4]

d) Thebigbang [4]
WO W
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[6509]-35
SY.M.&c.
PHYSICS
PHY-605-MJ : Fundamental Ener gy Physics
(CBCS 2023 Pattern) (NEP 2020) (Semester - 111)

Time: 3Hourg] [Max. Marks: 70
I nstructions to the candidates:

1)
2)
3)
4)
5)

Q.1 iscompulsory.

Solve any five questions from Q.2 to Q.7.

Figuresto the right indicates full marks.

Use of logtable and non-programmable electronic calculator is allowed.
Neat diagram must be drawn wherever necessary.

Q1) Attempt any five of thefollowing:

a)
b)
c)
d)
©)
f)

Q2) g
b)

Q3) 8

b)

What is mean by Energy crisis? [2]
What isdiffuse radiation? [2]
Definelatent heat storage. [2]
Name the three types of heat transfer. [2]
What are the green house gases? [2]
What do you mean by forced convection? [2]

Explain green house effect. Write its advantages and disadvantages. [7]

How does the position of sun affect solar radiation on earth? [9]

)  Writedifference between renewable and non-renewable energy. [4]
i) Explain Stefan’s-Boltzman relation and Fourier’sLaw. [3]

How doesenergy consumption contributeto environmental climate change.

[S]

PT.O.



Q4) @ Explainéelectric energy storage system. [7]
b) Explainthe concept of radiative & convective heat transfer. [9]

Q5) @ Write difference between terrestrial and extraterrestrial solar radiation.
Explain sun as afusion reactor. [6]

b) Explainthestructure of the sunwith neat diagram. Calculate zenith angle
for air mass 1.5. [6]

Q6) @ With neat diagram, describe Hydrostorage system. [6]

b) What are fossile fuels? What are the impact of excessive use of fossile
fuels. [6]

Q7) Write ashort note on any three of the following:

ad  Sun shine recorder [4]

b) Energy security [4]

c) Solar pond as aenergy storage [4]

d) Magor harmful effectsof acidrain [4]
POOD
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[6509]-36
M.Sc.- 11
PHYSICS
PHY-606 MJ : Physicsof Nanomaterials
(2023 Credit Pattern) (Semester - 111) (NEP 2020) (2 Credits)

Time: 2Hourg] [Max. Marks: 35
I nstructions to the candidates:

1) Q.liscompulsory.

2) Solve any two questions from Q.2 to Q.4.

3) Figuresto theright indicate full marks.

4) Q.2to Q.4. carry equal marks.

5) Use of non programmable calculator is allowed.

6) Neat diagrams must be drawn wherever necessary.

Q1) @ Attempt any four of thefollowing. [4%2=8]
1)  What do you mean by nucleation?
i)  State any two applications of nanotechnol ogy.
i) What is sputtering?

IvV) The energy of photon is 3 ev. Convert the energy of photon in
Joule.

v) Statetheadvantagesof synthesisof nanoparticlesby using biological
synthesis method.

b) Draw neat labelled diagram of Hydrotherma method of synthesis of
nanomeaterial. [3]

Q2) @ i) Explainsol-gel method of synthesisof nanomaterial. [4]

i)  The maximum wavelength absorbed by a hanomaterial is 500 nm.
Calculate itsenergy band gap in electron volt and joules. [3]

b) Write a short note on carbon nanotubes. State its advantages and
disadvantages. [S]

P.T.O.



Q3) @ What is nanotechnology? Explain the effect of reduction of dimension
of bulk material, along with confinement on structurewith example. [7]

b) What isgraphene? Giveits usesin technology. [5]

Q4) Write a short notes on any Three of the following. [3%x4=12]
a Opto electronic properties of nanomaterials.
b) Biomedical applicationsof nanomaterials.
c) Chemical vapour deposition.

d) Physical vapour deposition.

X XXX
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[6509]-37
M.Sc. (Part-1I)

PHYSICS
PHY-610-MJ : Physics of Diagnostic Instruments
(2023 Credit Pattern) (Semester - I1I) (NEP 2020) (2 Credits)

Time : 2 Hours| [Max. Marks : 35
Instructions to the candidates:

1) Q.1is compulsory.

2) Solve any two questions from Q.2 to Q.4.

3) 0Q.2to Q.4 carry equal marks.

4) Figures to the right indicate full marks.

5) Use of log-tables and non-programmable electronic calculator is allowed.

6) Neat diagrams must be drawn wherever necessary.

Q1) a) Solve any four of the following :

1)  Distinguish between ENG and EMG? [2]
i)  What are the methods of blood flow measurements? (2]
i)  What is Doppler ultrasound? [2]
iv) State the different uses of image guided radio therapy. [2]

v)  Write down the human audible frequency range and calculate its

value in terms of energy in ev. [2]

b) Whatis mean by Bio-potential transducer? Give its examples. [3]

02) a) 1) Differentiate between CT scan and MRI scan. (4]
i)  Which therapy is used to treat prostate or breast cancers? Explain

in brief. [3]

b) Explain the working principle of USG. [5]

PTO.



03) a)

b)

04) Write a short notes on any three of the following :

a)
b)
c)

d)

What is conventional radiation therapy? Explain SBRT differs from

conventional method. Describe its working principle.

[7]

An electro magnetic flow meter is used to measure the blood flow in a
vessel. The diameter of vessel is 15mm and the flux density across the
electrode is 1.571mm. If the output voltage for a particular flow rate is

1.5mv then flow rate in mm?/s is?

Thermography.
Electro cardiography.
Skin electron therapy.

X-rays working principle.

[ O[] ©['®
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[6509]-38
S.Y. M.Sc.

PHYSICS
PHY-611-MJ : Radiation Physics
(2023 Credit Pattern) (Semester - I1I) (NEP 2020) (2 Credits)

Time : 2 Hours| [Max. Marks : 35
Instructions to the candidates:

1) Q.1is compulsory.

2) Attempt/Solve any two questions from Q.2 to Q.4.

3) 0Q.2to Q.4 carry equal marks.

4) Figures to the right indicate full marks.

5) Use of log-tables and non-programmable electronic calculator is allowed.

6) Neat diagrams must be drawn whenever necessary.

Q1) a) Attempt any four of the following :

1)  Define the term Radiation. (2]
i)  What do you mean by tissue weighting factors? [2]
i) Draw the decay scheme of *’Cs gamma source. [2]
iv) What is Radiation shielding? [2]
v)  Enlist the uses of C-T scan machine. (2]

b) Write down the applications of radioactive nuclei used in diagnostic
applications. [3]

02) a) 1)  Enlist ICRP recommended dose limits for occupational and public

purposes. (4]
i)  Convert the following terms : [3]
1) 1Gray=__  RAD?
2) 1Curie=___ Becquerel?
3) 0.01 RAD = Gray?
b) Describe the concept of range and penetration depth. [5]

PTO.



03) a)

b)

What is ionizing radiation? Explain the electron interaction with matter in
detail. [7]

Describe the principle, construction and working of Computed
Tomography (C-T) scan machine. [5]

04) Write a short note on any three of the following :

a)
b)
c)

d)

Advantages and disadvantages of G-M counter. (4]

Mechanism of thermoluminescence. [4]

Uses of radiation in insects disinfestation. (4]

X-Ray Baggage Scanner. [4]
VOO
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[6509]-39
SYM.&.
PHYSICS
PHY-612-MJ : Physics of Data Science

(2023 Credit Pattern) (NEP - 2020) (Semester - [11) (2 Credits)

Time: 2Hours] [Max. Marks: 35
I nstructions to the candidates:

1)

Ql) a

b)

Q2) &)

b)

Q.1 iscompulsory.

Attempt/Solve any two questions from Q.2 to Q.4.

Question 2 to 4 carry equal marks.

Figuresto the right indicate full marks.

Use of log tables and non-programmable electronic calculator is allowed.
Neat diagrams must be drawn wherever necessary.

Attempt any four of the following.

1)  What isthe primary goal of data science? [2]
i)  What issupervised learning? [2]
i)  What isdeep learning? [2]
IV)  What isthe purpose of filtersin datavisualization? [2]
v) Explainlist and tuplein python? [2]

Write a python program that defines a function to calculate the area of
rectangle. The function should take two arguments (length and width)
and return calculated value of area. [3]

1)  Inconvolutional Neural Network explainkernel, filter and stridewith
suitable examples. [4]

i)  Explanthedifferencebetweenthefor loop and whileloopin python.[3]

What is unsupervised machine learning. Explain different types of
unsupervised machinelearning with suitable example? [9]

PT.O.



Q3) @ Describeindetail how machinelearning algorithm works. [7]

b) Explainfeedforword neural network in detail. [9]

Q4) Write ashort note on any three of the following.

a) Explaintheimportance of setting goalsin data science project. [4]
b) Discussthe advantages and disadvantages of linear regression. [4]

c) Describetheroleof regularization in deep feedforword network. [4]

d) Describethe primary purpose and applications of pandas and matplotlib
python libraries. [4]
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[6509]-40
M.Sc.- 11
PHYSICS

PHY-613-MJ: Basiclndustrial | nstrumentation
(2023 Credit Pattern) (NEP 2020) (Semester - [11) (2 Credits) (Elective)

[Max. Marks: 35

I nstructions to the candidates:

1) Qliscompulsory.
2) Attempt/Solve any two quetsions from Q2 to Q4.
3) Q2to Q4 carriesequal marks.
4) Figuresto theright indicate full marks.
5) Use of log table and nonprogrammable electronic calculators are allowed.
6) Neat labelled diagram must be drawn wherever necessary.
Q1) @ Attemptany four of thefollowing. [8]
1)  Define accuracy and precision.
i)  Draw ablock diagram of single channel dataacquisition system.
i)  For LVDT, input = 6.3v, o/p = 5.2v and the operating range = + 0.5
in, calculate output voltages for core movement going from + 0.45
into—0.30in.
IV)  What aresignal conditioners?
V) What is seeback effect?
b) Drawacircuit diagram of sampleand hold (S'H) unit, explainit'sworking.[ 3]
Q2) @ i) Foracertainthermistor, f = 3140k and resistance at 27°C isknown
to be 1050Q2. The thermistor is used for temperature measurment
and the resistance measured is as 2330Q2. Find the measured
temperature. [4]
i)  Explain step input response of first order instrument in details. [3]
b) Obtainanexpression for the gain of aninstrumentation amplifier.  [5]

PT.O.



Q3) @ Explainthemultichannel dataacquisition systemin details. [7]

b) Explain principle, construction and working of LVDT displacement
Sensor. [9]

Q4) Attempt any three of thefollowing. [12]
a Obtain an expression for gauge factor for strain gauges.
b) Explain capacitive displacement sensor.
c) Writeanote on ‘datalogger’s.

d) Writeanoteon ‘Preamplification’ in data acquisition system.
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[6500]-41

SY.M.Sc
PHYSICS
PHY-651-MJ : Advanced Functional M aterials
(2023 Credit Pattern) (NEP 2020) (Semester - 1V) (4 Credits)

Time: 3Hourg] [Max. Marks: 70
Instructions to the candidates:

1) Q.liscompulsory.

2) Solve any five questions from Q.2 to Q.7.

3) Q.2to0 Q.7 carry equal marks.

4) Figuresto theright indicate full marks.

5) Use of log tables and non-programmable electronic calculator is allowed.

6) Neat diagrams must be drawn wherever necessary.

Q1) Solveany fiveof thefollowing:
8 WhatisGe, Te,? [2]
b) Nametwo protein-based biodegradable polymersderived from animals.[2]

c) Whatisanorganic solar cell? [2]
d) What are conjugated polymers? [2]
e) How do reactive oxygen species (ROS) help in the degradation of

pollutant’s? [2]
f)  What are magnetostrictive material s? Give one example. [2]

Q2) @ What arethevariousapplicationsof self-healing polymersacrossdifferent
industries? Discuss with examples. [7]

b) Distinguish between thelithiumion-batteriesand sodium ion-batteries.[5]

Q3) @ Explaintheworking principle and application of magnetostrictive materials
with anexample. [7]

b) Explainthetypesof Hydrogen storage Materials. [9]

PT.O.



Q4) &)

b)

Q5) 8

b)

Q6) a)

b)

Explain in detail the various strategies for enhancing the photocatalytic
activity of TiO, for environmental applications. [7]

Write down the various environmental applicationsof zeolife materias.[5]

Explain the structure and properties of mesoporous silica nanoparticles
(MSNS). [6]

Write down the applications of biodegradable polymersfor drug Delivery.
[6]

Distinguish between the perovskite solar cell’s and Tradiational silicon
solar cells. [6]

Write down the applications of shape memory polymers. [6]

Q7) Write ashort note on any three of the following:

a)
b)
c)
d)

Gafenol [4]

Conducting polymer [4]

Natural Fiber-Reinforced Composites (NFRCs) [4]

Sustainable Energy materials. [4]
DOO®
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[6509]-42
SY.M.&.

PHYSICS
PHY-652MJ : Advanced Physicsfor Thin Films
(2023 Credit Pattern) (Semester-1V) (NEP-2020) (4 Credits)

Time: 3Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Q.liscompulsory.

2) Solve any five questions from Q.2 to Q.7.

3) Q.2t0 Q.7 carry equal marks.

4) Figuresto the right indicate full marks.

5) Useof log tables and non-programmable electronic calculator is allowed.

6) Neat diagrams must be drawn wherever necessary.

Q1) Solveany fiveof thefollowing:

a Mention two key advantages of CdTe solar cells. [2]
b) Define photoconductive detectors and give one example. [2]
c) Whatisathin-filmresistor? [2]

d) Nametwo advantages of microwaveintegrated Circuits (MICs))  [2]
e) Defineabolometer [2]
f)  Nametwo applicationsof self-healing thinfilms. [2]

Q2) @ Describetheevolution and advancementsin thin-film solar cells. [7]

b) How do microwave integrated circuits (MICs) differ from conventiona
circuits? [9]

Q3) @& How do magnetic heads work in data storage devices? [7]

b) Discussthe differences between thin-film batteries and supercapacitors.

[S]

PT.O.



Q4) &)

Explain the working and fabrication of Thin film Transistors (TFTS).

[7]
b) Describetheworking of a ClGsthin-film solar cell [9]
Q5) @ Discuss the differences between pressure sensors and strain sensors.
[6]
b) Discuss the various types of surface acoustic wave (SAW) devices. [6]
Q6) @ Discussthe concept and applications of thermal imaging. [6]
b) Discussthe importance of optoelectronic information storage devices.
[6]
Q7) Solveany threeof thefollowing: [12]
a How do radar-absorbing materials (RAM) and radar-reflective materials
(RRM) differ?
b) Describe the working principle of apyroelectric detector
c) Explaintheelectrical behaviour of metal films.
d) Differentiate between photoconductive and photoemissive detectors.

& & &
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[6509]-43
SY.M.&c.
PHYSICS
PHY 653 MJ : Advanced Biophysics

(2023 Credit Pattern) (Semester - 1V) (4 Credits) (NEP 2020)
Time: 3Hourg] [Max. Marks: 70
I nstructions to the candidates:

1) Question 1 iscompulsory.

2) Solve any five questions from question 2 to question 7.
3) Question 2to 7 carry equal marks.

4) Figuresto theright indicate full marks.

5) Neat diagrams must be drawn wherever necessary.

Q1) Solveany fiveof thefollowing.

a) Explain principle of UV-spectroscopy. [2]
b) Explain the terms fluorescence and phosphorescence. [2]
c) What isthe difference between secondary electrons and back scattered

electronsin SEM? [2]
d) What type of information can Raman spectroscopy provide about

biomolecules? [2]
€) What is Chi-square test? [2]
f)  What are the different types of microscopy? [2]

Q2) @ Explain the principle and working of atomic absorption spectroscopy
with neat |abelled diagram. [7]

b) Describethebasic componentsof aflow cytometry and their functions.[5]

Q3) @ Describe principle and working of UV-Visible spectroscopy with neat
|abelled diagram. [7]

b) Explain principleand working of NMR. [9]

PT.O.



Q4) @ Explain Scanning Electron Microscopy (SEM) in detail with neat
labelled diagram. [7]

b) Explaintheinteraction of radiation with cellsand biological systems. [5]

Q5) @ Describe IR spectroscopy with neat 1abelled diagram. [6]
b) Explain confocal microscopy with neat labelled diagram. [6]
Q6) @ Describe fluorescence microscopy and its applications. [6]

b) Describe the principle and applications of centrifugation technique in
biology. [6]

Q7) Write short notes on any three of the following.

ad MALDI - TOF. [4]

b) Bioluminescence [4]

c) Raman spectroscopy [4]

d) Radiotherapy [4]
oW
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[6509]-44
S.Y.M.Sc.
PHYSICS

PHY 654 MJ : Advanced Astronomy and Astrophysics

(2023 Credit Pattern) (Semester-I1V) (NEP 2020) (4 credits)

Time :3 Hours] [Max. Marks : 70
Instructions to the candidates:

1)
2)
3)
4)
5)
6)

0.1 is Compulsory.

Solve Any Five questions from Q.2 to Q.7

0.2 to Q.7 carry equal marks.

Figures to the right indicate full marks.

Use of log tables and non- progammable electronic calculator is allowed.
Neat diagrams must be drawn wherever neccessary.

Q1) Solve any Five of the following:

a)
b)

)
d)

€)
f)

Q2) a)

b)

03) a)

b)

04) a)

b)

What is dark matter? [2]
State Kirchhoff’s Law of thermal radiation. [2]
Name two methods used for root finding in numerical analysis. [2]
Define vector space with an example. [2]
State the cauchy - Riemann coditions for analyticity. [2]
What are neutrinos, and how are they detected in astronomy. [2]

Explain the working principle of gamma-ray telescopes and their
importance in detecting high-energy cosmic events. [7]
Derive and explain the plank radiation law for black body emission. [3]

Explain the Monte-Carlo method its principles and applications in
astrophysis. [7]
Explain how poynting flux describes the energy flow in an electromagnetic
wave. [S]

Describe and explain the cauchy residue theorem and its applications in
contour integration. [7]
Explain the series expansion method for solving second-order differential
equations. [5]

PT.O.



05) a)

b)

06) a)
b)

Describe the main techniques used to detect dark matter and dark energy.

[6]
Discuss how Maxwell’s equations describe electromagnetic waves and
their propagation. [6]

Explain how least squares fitting is used to analyze astronomical data.[6]

Discuss the convergence tests used in infinite series. [6]

Q7) Solve any three of the following:

a)
b)
c)
d)

[6509]-44

Explain the working principle of infrared telescope. [4]
Describe briefly Thomson Scattering and its importance in astrophysics.[4]
Discuss the significance of hydrodynamics simulations in astrophysics.[4]

Explain the importance of Bessel functions in physics. [4]
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PE4460 [Total No. of Pages : 2
[6509]-45
S.Y.M.Sc.

PHYSICS
PHY 655 MJ : Advanced Energy Physics
(2023 Credit Pattern) (Semester-I1V) (NEP 2020) (4 credits)

Time :3 Hours] [Max. Marks : 70
Instructions to the candidates:

1) Q.1is Compulsory.

2) Solve Any Five questions from Q.2 to Q.7

3) 0Q.2to Q.7 carry equal marks.

Q1) Solve any Five of the following:

a)  What are the different types of wind mills. [2]
b) How does solar cell works? [2]
c¢) What are the types of selective coatings? [2]
d) Whatis Fuel cell? [2]
e) What are the biofuel applications. [2]
f)  What is Hydrogen Fuel. [2]

Q2) Solve the following:
a) What are the different types of solar cell materials? Write down the
different solar cell parameters and characteristics. [7]

b) Whatis biomass gasification? Describe various types of biomass gasifiers

[5]

03) Solve the following:
a) What are the types of geothermal resources? How geothermal electric
power plant works. [7]
b) Explain the importance of Hydrogen as a future fuel. What are the
different sources of hydrogen fuel? [5]

PT.O.



04) Solve the following:

a) Explain wind tarbine types and their constraction. [7]

b) Explain the aerobic and anaerobic bio conversion process. [5]

05) Solve the following:

a)  What are the ideal charcteristics of selective coating for various applications.

[6]

b) What is a biomass? How is biomass used to produce electric power.[6]

Q6) Solve the following:

a) Explain with neat diagram the construction and working of domestic hot
water system. [6]

b)  What are the different parameters require to extract the maximum power
from wind energy. [6]

(Q7) Write a short note on any three of the following:

a)  Merits and Demerits of wind mill. [4]

b) Solar Pond [4]

c) Biogas- pyrolysis and gasification. [4]

d) Ethanol as a Bio-fuel. [4]

e) Directelectrolysis of water. [4]
® o ©
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PE4461 [6509]-46

M.Sc.- |
PHYSICS
PHY-660-MJ : Energy Storage Devices

(2023 Credite Pattern) (NEP 2020) (Semester - 1V) (2 Credits)

[Total No. of Pages: 2

Time: 2Hourg] [Max. Marks: 35

I nstructions to the candidates:
1) Q.liscompulsory.
2) Attempt/solve any two questions from Q.2 to Q.4.
3) Q.2to Q.4 carry equal marks.
4) Figuresto theright indicate full marks.
5) Use of log tables and non-programmable electronic Calculator is allowed.
6) Neat diagram must be draw wherever necessary.

Q1) @ Attempt any four of thefollowing.
)  Whatisfuel cell?
i)  Define asuper capacitor.
i) List two types of energy storage technologies.
Iv) Defineenergy storage.
v) Whatisafuel cell?

b) Draw and label theworking principle of abattery.

[2]
[2]
[2]
[2]
[2]
[3]

Q2) @ i) A super capacitor of 2.5v and 50 F is charged. How much energy

(in Joules) doesit stere?

[4]

i) A lithium-ion battery has capacitor of 40 kwh and an Ev consumes

150 Wh/Km. Cal culate the estimated driving range.

b) Describetheroleof hydrogenfuel cellsin electric vehicles.

[3]
[5]

PT.O.



Q3) @ Discuss the scope, needs and opportunities in energy storage with

b)

Q4) Write ashort note on any three of following.

a)
b)
c)
d)

examples.

[7]

Describe the different type of super capacitor and their applications.[5]

Scope of energy storage.
Fuel cell.
Lithium-lon Batteries.

L ead-acid battery.
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[6509]_47 [Total No. of Pages: 2

SYM.&.
PHYSICS
PHY-661-MJ : Datalnterpretation and Analysis

(2023 Credit Pattern) (NEP 2020) (Semester - 1V) (2 Credits)

Time: 2Hourg] [Max. Marks: 35
I nstructions to the candidates:

1)
2)
3)
4)
5)

Ql) g

b)

Q2) g

b)

Q.1 iscompulsory.

Attempt/solve any two questions from Q.2 to Q.4.

Q.2to Q.4 carry equal marks.

Figuresto the right indicate full marks.

Use of log table and non programmable Calculator is allowed.

Attempt Any Four of the following.

1) Definedatacleaning and itssignificance. [2]
i)  What isthe difference between mean, median and mode? [2]
i)  Nameany four popular data visualization tools. [2]
Iv)  Whatisthesignificancelevel o ? [2]
v) Name two types of factor analysis. [2]

A dataset containsthefollowing values: 1, 2, 3, 4, 5. Caculatethevariance
and standard deviation of the data set. [3]

)  What do you mean by interpreting statistical results? Explain key
concept in short that are used in interpreting statistical results. [4]

i)  Explain the concept of measures of shapes and describe different
types. [3]

Describe different methods of handling missing data, including listwise
del etion mean/median imputation and regression models. [9]

PT.O.



Q3) g

b)

Explain the concept of factor analysis and its purpose in data reduction.
Describethedifferent typesof factor analysis, including exploratory factor
analysis (EFA) and confirmatory factor analysis. [7]

Explain theimportanceof creating meaningful visudizationindataanalysis.
Describe the key elements of a well designed visualization, including
clarity, smplicity and accuracy. [9]

Q4) Write ashort note on Any Three of following.

a)
b)

c)

d)

Cluster analysis method and its types. [4]
Concept of outliers and their impact on data analysis. [4]

Characteristics to be focused for effective presentation of data analysis
results. [4]

Different types of chart types and their uses. [4]

Tr 1x i3
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[6509]-48
S.Y. M.Sc.

PHYSICS
PHY-662-MJ : Ocean Physics
(2023 Credit Pattern) (Semester - 1V)

Time : 3 Hours] [Max. Marks : 70
Instructions to the candidates:

1) Q. 1is compulsory.

2) Solve any five questions from Q.2 to Q.7.

3) Q. 2to Q.7 carry equal marks.

4) Figures to the right indicate full marks.

5) Use of log tables and non-programmable electronic calculator is allowed.

6) Neat diagrams must be drawn wherever necessary.

Q1) Solve any five of the following :

a) Define physical oceanography. [2]
b) Define wind stress and explain its relevance to oceanography. [2]
c) Define reflection, scattering and refraction in ocean physics. [2]
d) What is radiative transfer in the ocean? [2]
e) What is remote sensing in oceanography? [2]
f)  Define sound propagation in seawater. [2]

02) a) Analyze the effects of pressure forcing on coastal ocean dynamics and
storm surges. 7]

b) Describe the role of scattering in determining ocean color. [5]

03) a) Explain how ocean optics contributes to remote sensing and marine
ecosystem studies. (7]

b) Describe the factors affecting sound transmission in seawater. [5]

PTO.



04) 2)

b)

05) a)

b)

06) a)

b)

Explain how sound speed profile are used in underwater navigation and
oceanographic studies. (7]

Discuss how pressure forcing influences large-scale oceanic circulation.

[S]

Discuss how variations in sound speed create the SOFAR (Sound Fixing
And Ranging) channel. [6]

Explain the significance of the acoustic wave equation in under water
sound modeling. [6]

Discuss the main application of underwater acoustics in oceanography.

[6]

Describe the impact of atmospheric pressure variation on sea level changes.

[6]

Q7) Solve any three of the following :

a)
b)
c)
d)

Short note on characteristics of sound in the sea. (4]

Explain the relationship between windstress and ocean currents. [4]

Explain the role of solar radiation in ocean optics. [4]

Differentiate between scalar and vector irradiance. (4]
VOO
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[6509]-49

S.Y. M.Sc.
PHYSICS

PHY-663-MJ : Advance Industrial Instrumentation
(2023 Credit Pattern) (Semester - IV) (2 Credits) (NEP 2020)

[Max. Marks : 35

Instructions to the candidates:

Question No. 1 is compulsory.

Attempt/Solve any two questions from Q.2 to Q.4.
Question 2 to Question 4 carry equal marks.
Figures to the right indicate full marks.

Neat diagrams must be drawn wherever necessary.

D
2)
3)
4
5)

01) a)

b)

02) a)

b)

Attempt any four of the following :

What is process equation? [2]
How error detector works in process control system. [2]
Draw symbol of switches and O/P device uses in ladder diagram.[2]
What is two position mode controller? [2]
Write the answer for the MATLAB command [2]

>>A =[zeros (0,7);2:2:14;10: -1 : 4]

What is integral controller mode? Explain it’s response to the error as a

input signal. [3]
1)  State and explain control system objectives in process control
system. (4]
1) Explain damped and cyclic response by the process control system
to changes in pet point. [3]
Write a note on proportional ‘controller mode’. [5]

PTO.



03) a) Draw acircuit diagram for proportional integral mode controller and explain
it’s response to the changes in error with time. (7]

b)  Write narrative statement and explain ladder diagram to perform start and
stop sequences of the elevator. [5]

04) Attempt any four of the following : [12]
a) Explain action of relay sequencer using suitable example.

b) A process control system has a temperature range of 300 to 400 k and

set point at 384k. Find percent of span error when temperature is 379k?

c) Explainresponse of derivative mode controller action to the rate of change

of error occurred.

d) Write a note on “Three mode controller” (PID).

VOOV
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