Notice

Date; Thursday, 06/04/2023
1t ks hereby Informed to the students of M.Se, = 1 and 11, that Second Term Internal Evaluation
Examination s seheduled botween 20 10 21 April 2023 in the Department of Physics.

Insteaetions;

1) Nature of question paper for M So, = 1; 05 MCQ's (05 Marks), 01 Short Answer Questions (05 Marks), 01
Long Annwer Questlona (10 Marks)

) Nature of question paper for M.So, = 11: 05 MCQ's (05 Marks), 01 Short Answer Questions (05 Marks), 01
Long Answer Questions (10 Marks)

1) Students should present bofore 15 minutes of the examination,
4) Answer shoots will be provided by the Department,
§) Swietly mentlon the Full Name and Roll number on Answer Sheet correctly.

6) Al students should remain present for the Internal Examination as the examination will not be conducted
afterwords in any case.

S Date Class Name of the Paper Time
No,
01 | 2000472023 M. Sc. -1 Quantum mechanics- 11 11-12AM
Statistical mechanics 12-01 PM
02 | 20/04/2023 M. Sc. -1l Experimental techniques 11-12 AM
Electronic devices and applications| 12-01 PM
03 |21/04/2023 M. Sc. -1 Electrodynamics 11-12AM
Atomic and Molecular Physics 12-01 PM
04 |21/04/2023 M. Sc. ~II Solid State Physics- 111 11-12AM
Solid State Physics- [V | 12-01PM

.

HOD, Physics
Head of the
Department of Physics
“ivekanand College, Kolhapus




""Education for Knowledge, Science and Culture"
-Shikshanmaharshi Dr. Bapuji Salunkhe

Shri Swami Vivekanand Shikshan Sanstha, Kolhapur
Vivekanand College, Kolhapur (Autonomous)
Department of Physics

M.Sc. Part-I SEM Il Internal Examination (2022-23)
Quantum Mechanics 11
Time :- 3.00 pm-4.00 pm Total Marks: 20

Instructions:-
1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Use of log table and calculator is allowed.

Q.1. Choose correct alternative (5)
1. In case of Born approximation validity condition is..........
a) |Wsc| >»1 Db)|¥sc| K1 C) |Psc| # 1 d) |¥sc| =1
2. For resonance scattering K;a must be ...... multiple of scattering cross section
a)even  b) irrational c) odd d) rational
3. According to Optical theorem total scattering cross section is ...... times the imaginary part
of scattering amplitude
4
a) 7” b) 4rk
4k /4
C) ? d) a

4. In case of scattering of identical particles the value of quantum scattering cross section is.......
the classical scattering cross section
a) half b)thrice c¢)same d) double
5. The relation between scattering cross amplitude and cross section is

o =Ifl be*=IfO) co=IfOF do= If(91)|

Q.2 Attempt any one (10)
1. Explain born approximation and its validity condition.
2. With a free particle solution explain partial wave expansion of plane wave into spherical
wave.
Q.3 Attempt any one. (05)

1. Explain resonance scattering for low energy case.
2. Write a note on Eikonal equation.
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""Education for Knowledge, Science and Culture"
-Shikshanmaharshi Dr. Bapuji Salunkhe
Shri Swami Vivekanand Shikshan Sanstha, Kolhapur

Vivekanand College, Kolhapur (Autonomous)
Department of Physics

M.Sc. Part-1 SEM Il Internal Examination (2022-23)
Statistical Mechanics
Time : 3.30 pm -4.30 pm Total Marks: 20

Instructions:- 1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Use of log table and calculator is allowed.

Q1: Choose the correct alternative. (5)
1. Entropy per system is .............
a) Always negative b) Always positive c) Always infinite d) Always zero

2.Which of the following is classical statistics.
a) MB statistics  b) BE statistics ¢) FD statistics d) All of these
3.Fermi —Dirac statistics is applicable to the..........
a) electrons b) photons ¢) molecules d) atoms
4.When a metal is heated, which electrons are excited to the higher energy states?
a) Electrons in the filled shells b) All the electrons in an atom
c) Electrons near the Fermi level d) Electrons very above the Fermi
5.The particles obeying BE statistics are called as..........
a) fermions b) bosons ¢) photons d) molecules

Q2: Attempt any ONE. (10)
1. Consider a system M of N non-interacting spin ¥z particles placed in uniform magnetic field H. The
particle can have only 4 possible orientation 6 = (0°, 120°, 240°)
Find a)Entropy
b)Magnetization M
2. What is ensemble? Derive the partition function for the canonical ensemble.
Show that entropy per system is always positive.

Q3: Attempt any ONE. (5)

1. Consider a 1D chain consisting of small n segment. F is load or force applied on the chain. Let the length of
each segment is ‘a’ if it is parallel to the chain and ‘0’ if it is perpendicular to the chain find the partition
function and also find the average length.

2. Find the mean value of potential energy if U(X) = % k r?
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""Education for Knowledge, Science and Culture™
-Shikshanmaharshi Dr. Bapuji Salunkhe
Shri Swami Vivekanand Shikshan Sanstha, Kolhapur

Vivekanand College, Kolhapur (Autonomous)
Department of Physics

M.Sc. Part-1 SEM 11 Internal Examination (2022-23)
Electrodynamics

Total Marks:20
Instructions:-

1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Use of log table and calculator is allowed.

Q.1) Choose the correct alternative and rewrite 5 marks
i) Addition of four vectors C*=(A+B)* =....
a) AY+B b) A+BH c) AH+BH d) AH-BH
i) Scalar product of four vectors is invariant under the condition of X3 _ gupA+BP =
a) gA'“B b) 2 p=0 #A+BP C)Zi,P:O__QéAB)” d) Zi,P=O gurA'rB'P
axP
"I) = Zy m I TTNITET
a) 2 b) - c) -2 d) All of the above
dx OxH
iv) 4(D) del operator E—
a) Lo _ 0® , 9% _)
) c2 6t2 (axZ zc')y 0z2
d
by (L 42 + 7
) ( ay azz)
c) L 0 -V
C2 gtz
d) (_ 9 ) _19
Ox2 y2 622 c2 6t2
v) Lorentz transformatlon of position vector ............
_ x+Pt - x—Pt - x+Pt N Pt
a)x = N b) x " C) x T d) x T
Q.2. Attempt the following ( Any One) 5 marks
i) Obtain Lorentz transformations of the components of position four vectors.
ii) Derive relation for four potential or relativistic potential.
Q.3. Attempt the following 10 marks

i) Derive Expression for E.M. field tensor and also covariant from of Maxwell’s equations.
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INSTRUCTIONS TO CANDIDATES
1. Read the guestion carefully and perform the experiment as required,
2. [f trere be anything the apparatus that you do not know, ask the examiner or the laboratory assistant to help you,
3. Before doing any electrical experiment, it is obsolutely essential that you make a neat worklng sketch of all apparatus
actuzlly provided and of the necessary connection, and obtain the examiner's permlssmn to proceed
4, Express zil observations in a tabular form. - /
It is ziso desirable that 2ll intermediate calculations and results should be entered as neatly and clearly as possible
5. No numerical figures should be written over either in the preliminary or final observations. If any i gure is shought
to be discarded it should be run through and the desired figure written near to it.
8. Piezse see that your table is in good order before you leave the laboratory. '
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INSTRUCTIONS TO CANDIDATES
1. Read the guestion carefully and perform the experiment as required. 3
If there be anything the apparatus that you do not know, ask the examiner or the laboratory assistant to help you,
3. Before doing any electrical experiment, it is obsolutely essential that you make a neat working sketch of all apparatus
actuglly provided and of the necessary connection, and obtain the examiner's permission to proceed.
4. Express ail observations in a tabularform. § ' ]
Itis also desirable that all intermediate calculations and results should be entered as neatly and clearly as possible
5. No numerical figures should be written over either in the prellmlnary or final observatlons If any figure is shought
to be discarded it should be run through and the desired figure written near to it
6. Please see that your table is in good order before you leave the laboratory.
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""Education for Knowledge, Science and Culture™
-Shikshanmaharshi Dr. BapujiSalunkhe

Shri Swami Vivekanand Shikshan Sanstha, Kolhapur
Vivekanand College, Kolhapur (Autonomous)
Department of Physics

M.Sc. Part-1 SEM II Internal Examination (2022-23)
Atomic and Molecular Physics

Time :-11.00 am-12.00 noon Total Marks: 20

Instructions:-
1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Use of log table and calculator is allowed.

Q1. Fill in the Blanks (1 mark for each)
1. What are the wave number range for mid IR region?

A) 12800-4000 cm™ B) 4000-2000 cm®  C) 4000-200 cm®  D)200-10 cm™

2.The most common source of IR spectrometer is..........
A) Zirconium B) Ytterbium C) Nernst Glower D) Erbium

3.What is the selection rule of AHO for vibrational energy levels transitions.?
A) (1, -1) B)(0, 1) C)£1,£2,£3 .. D) (1,1)

4. B is rotaionl constant and is given by

A) B=— B) B

“8m?ic

h
8m2Ic

C) B= D) B=

hZ
“8n2ic

5. For prolate symmetric top the condition is.......
A) la=ls=lc B)le=Ic>la C) le=lc<lIa D) le=lc=la

Q2. Answer the following (Any one)

1. Derive the expression of energy for perfectly elastic body performing oscillations.
2. Obtain the expression for the energy and a spectra for rigid diatomic molecule.

Q3. Answer the following (Any one)

1. Write short note on P, R and Q branch with diagrams.
2. Explain linear, symmetric, anti-symmetric and spherical top molecules.

()

()

(10)
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