Notice

Date: Monday. 14/11/2022

It is hereby informed to the students of M.Sc. - I and 11, that First Term Internal Evaluation

Examination is scheduled between 28" to 29" November 2022 in the Department of Physics.

Instructions:

1) Nature of question paper for M.Sc. - I: 05 MCQ's (05 Marks), 01 Short Answer Questions (05 Marks), 0l
Long Answer Questions (10 Marks)

2) Nature of question paper for M.Sc. - I1: 05 MCQ's (05 Marks), 01 Short Answer Questions (05 Marks), 01
Long Answer Questions (10 Marks)

3) Students should present before 15 minutes of the examination,

4) Answer sheets will be provided by the Department.

5) Strictly mention the Full Name and Roll number on Answer Sheet correctly.
6) All students should remain present for the Internal Examination as the examination will not be conducted
afterwords in any case.

Sr. Date Class Name of the Paper Time

NO. ; A

01 | 28/11/2022 M. Sc. -1 (01) Mathematical Physics 12-01PM
(02) Classical Mechanics 02-03 PM

02 | 28/11/2022 M. Sc. 11 (01) Nuclear and Particle Physics | 12— 01 PM
(02) Thin Film Deposition and | 02-03PM
other Techniques

03 | 29/11/2022 M. Sc. -1 (01) Quantum Mechanics | 12-01 PM
(02) Condensed matter Physics 02-03 PM

04 | 29/11/202 M. Sc.-1I (01) Solid State Physics — 01 12-01PM |
(02) Solid State Physics — 02 02-03 PM

H(iD, Physics

Head of the
Department of Physics
“wvekanand College, Kolhapui




""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 I Internal Examination (2022-23)
Mathematical Physics

Total Marks:20 Time :-3.00 pm to 4.00 pm
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

1) The product of eigen values of matrix is equal to it’s .....
a) Trace  b) Determinant c) Eigen vector d) Characteristics equation

2) Every matrix satisfies it’s ........
a) Characteristic equation b) Eigen values
c) Eigen vector d) All of above

3) If the determinant of matrix is zero then the matrix is called as ......
a) Singular matrix b) Identity matrix
c) Equal matrix d) Periodic matrix

4) Multiplication of matrices is ......
a) commutative  b) not commutative ¢) not associative  d) determinant

5) If every i element of matrix A is equal to conjugate complex j™ element of matrix A , then
matrix A is called as ........
a) Hermition matrix ~ b) Idempotent Matrix c) Orthogonal matrix d) Conjugate matrix

Q.2. Attempt the following (Any One) 10 marks
2 1 1
1) Verify the Cayley-Hamilton theorem for the matrix A= (0 1 0]
1 1 2
1 0 -1
2) Find the matrix P which transform the matrix A = |1 2 1 | to a diagonal form.
2 2 3
Q.3. Attempt the following 5 marks

i) State and Prove the Cayley-Hamiltonian Theorem.
ii) State and prove Cauchy-Riemann Condition
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INSTRUCTIONS TO CANDIDATES
1. Read the guestion carefully and perform mewm“réﬁu 2
2. 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 obaclutely essentizl that you maxe a neat working sketch of all apparatus
actual yggﬂQQQaMdmenmssar;cmmm.de&eemsmmm
4. Express all observations in a tabular form.
It is also desirable that all intermediate calculations and resuitls mm’d be entered as neaﬂy and clearly as possible
5. No numerical figures should be written over either in the prefiminary or final observations. if any figure is shought
to be discarded it should be run through and the desired figuse writien nearto it. i
6. Please see that your table is in good order before you leave the lzboratory.
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INSTRUCTIONS TO CANDID
1. Read the question carefully and perform the experiment as required. 4

2. Ifthere be anything the apparatus that you do not know, ask the examiner or the Iaboratory assistant to help you,
3. Before doing any electrical experiment, it is obsolutely essential that you make a neat working sketch of all apparatus
actually provided and of the necessary connection, and obtain the examiner's permission to proceed.
4. Express all observations in a tabular form. .
It is also desirable that all intermediate calculations and resulls should be entered as neatly and  clearly as possible
5. No numerical figures should be written over either in the prellmmary or final observal]ons If any figure is shought
to be discarded it should be run through and the deswed figure written near to it.
6. Please 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.

Z ¥ there be anyming the apparatus that you do not know, ask the examiner or the laboratory assistant to help you,

3. Before doing any elecirical expenment, it is obsolutely essential that you make a neat working sketch of all apparatus
Wmdemmwmmemsmmmmmd

4. Express zl observations in a abular form. § \
nsascWf&%%ﬂmk%ﬂ&mﬁmﬂmmﬁyammwmmm

5. hc numencal fizures shouid be writien over either in the preliminary or final observations. If any figure is shought
fo oe ~scaroed it should be run through and ithe desired figure writien near to it. .

€. Pezse see inat your tadie is in good order before you leave the laboratory.
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INSTRUCTIONS TO CANDIDATES
1. Read the question carefully and perform the experiment as required. |
2. |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
actually provided and of the necessary connection, and obtain the examiner's permission to proceed.
4. Express all observations in a tabular form.
It is 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 preliminary or final observations. If any figure is shought
to be discarded it should be run through and the desired ﬁglire written near to it.
6. Please see that your table is in good order before you leave the laboratory. |
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INSTRUCTION AND!

1. Read the question carefully and perform the experiment as required.
2. |f 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, u;_Qb_sglu_t_e_Iy_e_s_s_e_mlal that you make a neat working sketch of all apparatus
actually provided and of the necessary connection, and obtaln the examiner's permission to proceed.
4. Express all observations in a tabular form. -
It is also desirable that all intermediale calculatlons 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 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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e INSTRUCTIONS TO CANDIDATES ’

1. Read the question carefull;f and perform the expenment as required.

2. Ifthere 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
actually provided and of the necessary connection, and obtain the examlner s permission to proceed.

4. Express all observations in a tabular form o
ltis also'desirable that allintermediate calculations and results shouid 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 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 labpratory. "2
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INSTRUC [IONS TO CANDIDATES

1. Read the question carefully and perform the experiment as required.

2. 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
actually provided and of the necessary connection, and obtain the examiner's permission to proceed.

4. Express all observations in a tabular form. |

~ltis 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 preliminary or final observations. If any figure is shought
to be aiscaided it should be run through and the desired figure written near to it~

6. Please see that your table is in dood 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- SEM | Internal Examination (2022-23)
Classical Mechanics

Time :- 11.00 am-12.00 noon Total Marks: 20
Q. 1 Select most correct alternative (05)
i) Special Theory of Relativity consist of ........

a) Electron  b) Neutron c) Proton d) Mesons

i) Lorentz Transformation was discovered by ..........
a) Carl D. Anderson b) J. J. Thomson
c) Ernest Rutherford d) James Chadwick

iii) Deuteron is combination of proton and ......
a) Electron  b) Neutron c) o — particle d) Mesons

iv) Which of the following is not fundamental particle ..........
a) Electron  b) Neutron c¢) Proton d) o — particle

V) Cosmic rays are produced in ............
a) near moon b) near sun c)involcanoes d) in outer space

Q.2) Attempt any One (10)
i) Discuss principal of special theory of relativity. Hence obtain the Lorentz transformation equation
ii) Define Hamiltonian. Obtain the Hamiltonian equation motion; also write Hamiltonian equation of
motion in Cartesian coordinate system.
Q.3) Attempt any One (5)
i) Derive the relativistic law of addition of velocities. Hence

a) Show that C is ultimate speed.

b) Show that when velocity of light is added to the velocity of light, we get velocity of light
i) What is Poisson’s Bracket? Write the equation of motion in Poisson’s Bracket form.
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INSTRUCTIONS TO CANDIDATES '
1. Read the question carefully and perform the experiment as required. %
2. |Ifthere be anylhmg the apparatus that you do not know, ask the examiner or the iaboratory assistant to help you,

3. Before doing any electrical experiment, it is obsolutely egggr_maj that you make a neat working sketch of all apparatus
_actually provided and of the necessary connection, and obtam the examiner's permission to proceed

4. Express all observations in 3 tabular form. :
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 preliminary or final observations. 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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INSTRUCTIONS TO CANDIDA‘I‘ES'

1. Read the question carefully and perform the experiment as required.

2. 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

actually provided and of the necessary connection, and obtain the exammer’s permisston to proceed.

4. Express all observations in a tabular form. s NN
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 preliminary or final observations. 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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INSTRUCTIONS TO CANDIDATES

Read the guestion carefully and perform the experiment as required.
If there be anything the apparatus that you do not know, ask the examiner or the laboratory assistant to help you,
Before doing any electrical experiment, it is obsolutely essential that you make a neaf working sketch of all apparatus
_=act=" provided and of the necessary connection, and obtain the examme;’s permission to proceed.
4. BExpress al observations in a tabular form.

R s a's0 deswrabie 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 preliminary or final observations. If any figure is shought

o be discarded it should be run through and the desired figure written near to it.
6. Pwease see that your table is in good order before you leave the laboratory.
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Seat No.

Vivekanand College, Kolhapur (Autonomous).
M. Sc. Part-I (Semester- I) Internal Examination Oct/Nov.2022
Subject: Physics
Title: Quantum Mechanics |
Total Marks: 20
Time: 12.00 - 1.00 PM
Instructions: 1) All questions are compulsory,
2) Figures to the right indicate full marks,
3) Figures to the right indicate full marks,

4) Use of Scientific calculator or Log table is allowed,
Q. 1 Select most correct alternative (05)

1.The expectation or mean value of <A> of an operator A with respect to

state |'\"> is defined as

a) <A>=%';';‘:% b)<A>=ﬁ%
c) KA>=<VY|AIY > d) < A>=<¥Y|¥>
2. The Laplacian operator V2=
a):_x+%+a_a£ b)if;+j—%+ka% c)g;+:—;+:? d) none of the above.
3. Botzmann equation is .......
&) Geotision =0 ) GDeottsion =1 ) CDeottston =b=a ) ) atiston = 0
4. Sommerfeld Model consider potential inside a box to be equal to ...........
a)0 b)1 c) oo d) None of above
5. The number of electrons crossing the plane A is ........
a) P /6 b) "V/6 )" d) None of above
Q.2 Attempt any one of the following, (10)

1. . Give difference between Classical and Quantum mechanically Stern-Gerlach experiment.
2. Write short note on linear vector space.

Q.3 Attempt any one of the following. ®)
1. . What is the difference between Classical and Quantum mechanics? Give at-least three examples.
2. Write note on sequential Stern-Gerlach experiment.
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INSTRUCTIONS TO CANDIDATES

1. Read the question carefully and perform the experiment as required.
If there be anything the apparatus that you do not know, ask the examiner or the laboratory assistant to help you,

Before doing any electrical expériment. it is obsolutely essential that you make a neat working sketch of all apparatus
actually provided and of the necessary connection, and obtain the examiner's permission to proceed. -

4. Express all observations in a tabular form.
It is also desirable that all intermediate calculations and results should be entered as neatly and clearly as possible

No numerical figures should be written over either in the preliminary or final observations. 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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-Shikshanmaharshi Dr. Bapuji Salunkhe
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Vivekanand College, Kolhapur (Autonomous)
Department of Physics

M.Sc. Part-1 SEM I Internal Examination (2022-23)
Condensed Matter Physics
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. The energy released per fission of uranium is about ............
a)100 MeV b)200 MeV
€)400 MeV d) 150MeV
2. For flat spiral spring the angle between plane of spring and axis is ........
a)60° b)45° c)90° d)180°
3. X-rays are the ............ waves
a) electromagnetic b)longitudinal  c)mechanical d)elastic

4. According to Weins displacement law...........

a)A Tmax=constant b) AT=constant
C) AmaxT= constant d) AminT=coOnstant
5. A perfectly black body is......... concept.
a) an ideal b) a practical
c) an achievable d) none of these
Q2: Attempt any ONE. (10)

1. Derive the expression for Frenkel defect
2. Derive an expression of intrinsic semiconductor for n-type material.

Q3: Attempt any ONE. (5)
1. Explain Bragg’s law in reciprocal lattice
2. Explain construction and working of UJT
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