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Notice 
Date: Monday, I 4/ I I /2022 

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

Examination is scheduled between 281h to 291h November 2022 in the Department of Physics. 

Instructions: 

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

Long Answer Questions ( IO Marks) 

2) Nature of question paper for M.Sc. - II: 05 MCQ's (05 Marks), 0 I Short Answer Questions (05 Marks), 0 I 

Long Answer Questions (IO 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 

No. 
01 28/11/2022 M. Sc.-1 

02 28/11/2022 M.Sc.-11 

03 29/11/2022 M. Sc.-l 

04 29/11/202 M. Sc.-ll 

~~ 
ei;ator 

\ 

~ 

Name of the Paper Time 

(01) Mathematical Physics 12-01 PM 

(02) Classical Mechanics 02-03 PM 

(0 I) Nuclear and Particle Physics 12-01 PM 

(02) Thin Film Deposition and 02-03 PM 

other Techniques 

(01) Quantum Mechanics I 12-01 PM 

(02) Condensed matter Physics 02-03 PM 

(0 I) Solid State Physics - 0 I 12-0IPM 

(02) Solid State Physics - 02 02-03 PM 

H~ysics 
Head of the 

Department of Physics 
·' rvekanand College, KolhaplU 



"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 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    c) not associative     d) determinant  

 

5) If every ith element of matrix A is equal to conjugate complex jth 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 

1) Verify the Cayley-Hamilton theorem for the matrix     𝐴 =  [
2 1 1
0 1 0
1 1 2

]     

2) Find the matrix P which transform the matrix 𝐴 =  [
1 0 −1
1 2 1
2 2 3

]  to a diagonal form. 

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 t' 

1. Read the question carefully and perfo"!'1 the experiment as required. :: t· 

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 absolutely 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 ecllculatians and results should be entered as neaUy 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 yoJ leave the laboratory. j . 
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INSTRUCTIONS TO CANDIDATES 

1. Read the~~ and perform the experiment as required. 
2. f 1here be arT~ the ~otus tr.at you do not know, ask the examiner or the laboratory assistant to help you, 
3. Se'~ ~ ary eiedrical experment. it is obsolute!y essential that you make a neat working sketch of all apparatus 

~ t ::r:,:,'6=:c and of the necessa,y connection. and obtain the examiner's permission to proceed. 
4. ~ess al cbservaiions i, a tabular form 
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1 ' 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 calculatior;is and results/should be enterted as neatly and clearly as possible 
' 5. No numerical figures should be y,ritten· over either in the preliminary or final observations. _If any figure is shought 

to be discarded it should be run throuJ~ and the desired figJre written near to it. I 
6. Please see that your table is in good or~er before you leave the laboratory. . 

I , I I 
(~~)~'iRI.) (Begin writing h~re.) , - J 

I 

1-~ ' ~ ,' 1 
I I I - \ 

~ -- a I, o, 0 ·D I, \ I 
\ 2- {2.\ ,; I 

~ -.-~ t O -t- I 2 +1-t I 2 +0+2-
o -to+O D -ti +D o t-o + o 
2.+o.t2-.. t-t-1+1 I. t-.O f~ 



lf. 'lti. 

Q. No. 5 '-, '--I 
-, 

,... l- i-- l) l · o -
f I 

,..,, ,,.. IA ~ s- r 

V 
I 

/ 
~ 

A J ::: 5 4 ~ 'l . I I 
' 

J. 0 I o·· 0 I 0 
/ ~ 4- 4 5 l I '.2.. 

/ " - -
. 

~ 10+0 .+4 0 +<; +c; ~ +-.o +>< 
C+A+li n+J+I) r-i+-o+"' 

9- +n .+ ~ ), + 4 +~ 4 t- o t Jo 

; ~ 
./ rA~~ \ 4 13 l3 

o . I 0 

J .3 12> 14 -
, 

· 3 3 A ')_-l- 7 A - '31 ,.;,_ ri 
'. ' 

l . A - \ ' . ' \ 
-

/ ' 
. . . 

A 131 
, .. 

l Is '4 i . ,~ · ~ 
... t Q: 1 I ; ' 

.l/ () ' \ 0 - _g \ o I 0 +7 o, 0 

I 12> 13 ) 14 I . \ <t ~ 5 . ) l I '2.. 

.. I I I i ' r 
\ . : \ . 

I ' I 

' ' 
i 

' . I I 

I. \" 

1

\ • \ l , 

· ; 

I 

2 

., 

-6 

-

) -().~ 

o l 't 

0 DJ 
: 





























"Education for Knowledge, Science and Culture" 

-Shikshanmaharshi Dr. BapujiSalunkhe 

 
Shri Swami Vivekanand Shikshan Sanstha, Kolhapur 

Vivekanand College, Kolhapur (Autonomous) 
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M.Sc. Part-I SEM I 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 

ii) 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) α – particle   d) Mesons  

 

iv) Which of the following is not fundamental particle ……….  

a) Electron      b) Neutron    c) Proton    d) α – particle 

 

v) Cosmic rays are produced in ………… 

a)  near moon   b) near sun    c) in volcanoes     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 

ii) 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. If there be anything the apparatus that you do not know, ask the examiner or the laboratory assistant to help you, 

3. Before dciing a~y electrical experiment, it is obsolutely e;sehtial that you make a neat working sketch of all apparatus 
actually provided and of the necessary connection, and obtain ihe examine(s permission to proceed. 

4. Express all observations in ~ tabular form. 
1 

' • 
1 

• '' 

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 obse~ations. If any figure is shought 

to be discarded it sh?uld pe i\Jn through and the desired figure written near to it. 1 ; 
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 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 assi~tant 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 permissiqn to proceed. 

. . ' 
\ \.. . . . . ~ 4. Express all observations in a tabular form. 

It is also desirable that all intermediate calculations and results should be entered as neaUy and clear1y as possible 

5. No numericai figures should be written over either i'n the preliminary or final observations. If any figure is shought 

to be discarded it should be run through and the de~ired figure written near to it. ' . ; 
6. Please see that your table is in good order before you leave the laboratory: 
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1. Read 1he question carefully and perform the experiment as required. 
2.. tf there be cWl)'l:hirlg the apparatus that you do not know. ask the examiner or the laboratory assistant to help you, 
3.. Se~ doing any eledrical experiment, it is obsolutely essential that you make a neaf working sketch of all apparatus 

a=-..;a'y provided and of the necessary connection, and obtain the examiner's permission to proceed. 
4 . Express al observations in a tabular form. 

ct is aso desira!l6e that al intermediate calaJlations and results should be enter~d as neatly and clearly at possible 
5. No runet ic:al ~ should be written over either in the preliminary or final observations. If any figure Is shought 

to be :iscarded it should be run through and ttle desired figure written near to it. 
6. Pease see that ycu- table is in good order before you leave the laboratory. 

{~~1ffia~.) (Begin writing here.) 

~ ~ . .. - -

v f~-¼on 

0 y "".l- T \-..o~ O') 
V i 

~ 
-, ,·y 

!'\ &.-t.- -i'-L') ' ' 
.L 

j' 
; l 



I 2 

I Section / l-l-:,:: I --1.-/ -1-----4-1 , '. T ~ • I -4-¾--I I -+-I -+--t-1 1-r-l -r----ll l 
Ji. 11'. iv) 1'.- lc cifl-c-1'} 

Q. No. .,. 

~ t>t • p ~ lirta.. __ 
.. 

""'/")-
~ 

" / 

ii) . 
o(_ (½,f-c ~ 

·• cJ ~.; r...eal ~ - 2. H <I.A.W 111., n!a I") , ,~ a /;<.fM'titxi 6.'1 H ,.s H) 

-ICk,Mh G\;' 9 ~~-'to.. G l :<'O (. 0 - C✓r;l:f\oJ~ Of\.O lOtiUj ~ ~,( Cf!) 

H ( t 1 P; / l) -=- z: q;, f,· - L 

l . J...A' i-0'"<3 ,al\ 't 
I 
1-lv.- ~ys~. 

-
'f - {1""-'L,.. d~ vc..J.-ivQ- -~ Cf.~~·1._-e.J>! c..o-crel;.N&~ t (> 

J..-.'rw.. l O . 
--re-..,.._ (.{Cl,v...l.\\tu-f\\ ' r,.,.voti~ '2Jl I\ "l;- QJv-- a... ~cl . "4f IJ'~r 

cDt,t)~tJ \ 

~ <) ~ · ~.h.t.. -1-i.-_ fe' ,-M_ ~ltdi c..-... 'p-

'J eALJu,.1; l ~t/ . eo-- e>nJ...;, f\oJL, cit) r; r-d ~'Ji_ 67Y\Uj<U-c.- , ~ 

Lf;) ./ 

/ 
/~ ViLU.fi~ a.Ju- ao !;,t LbWj I 

AS 4-~ q±1_ - --- · 1_ eJ,RJLJi L-e..t/ &Jr~NlkA 9rP , 
V 

/ 
., 

._/ (2) d!f-r- - --~ p- - ·. _~ 4ja:J-c-~ - ~ 
V ...., I 

. i 

0 ~ ~~l~ q'.f I I - L) 
- -

( ')~ . 
I . -::. ~ 

) L -~q - -:>I ,.,. -- ~ 
I Of . 

~~ ~'t I I I 
~ 

0 II '-'• 

(23 ~r _ . 'c) ( • ) ---- -;: ~ 'Z f;ct , - L 
~°'t .. - I "' I 

• -
-::i. - oC ~. o; - ·ar=, 

-::=--? - . - C' 



I 
f-1 :~:1 I I I I I I I I I I I i 

~.J.t_ a.U ~ ~ H ew,u I tu"' 5 ' i- 1,\,-1,()tt ~ Jf. JI;, e.,.!y,, 
Q. No. 

~- ~ 

J. 

·,D ~ P°'s r" ~ in tr.< k C"t tJ q ~ ¼ ~CQ.) -c:J.f'~ti ~ u~o{ i,, 

<1a >11't'l l ~--·t ~(.{~(~ ~ oU? , ..,; b,_a_. ),y ra. ...... \, ~ i {2/2 y ~ -b.,.., 

--1"('-'L- p/, ~ J{'r'\,~ b ~~,t- 1 S- 1 'j J . 
cb/y'l\-e£ ~ ,, ,~ 

1 Si ~j .. d'j- ' oj d1- - ~ -
~ ~ ~ 61 

J.l~t.-'"7 'f (J tJ_ p ~ 10- 'l ~ "l~ co-~~ t>-J(,_ 

0-"'-J~ ctk-C- ~w\,~ 

Tl -LLl) -t,l~~ b (l ""---..eA.,iJ..VV- ~~ -~~e_ 'tr 

~ (__ 't t.,_o,....,,ti r-1---· vJ· 1 · t:-- q ~ . 

"1w,_ Ha.1.ui I /if\ I Clt1 ' 
. 

~p,t._~(..cJ ~ II ov,,,-On""-- c..s ct.1,., 

-q_~ ~ J q LJt 
ctt (_. 

, '....) .. 
~ 

Jf~p,1-1 ; 
~t <.. ...J . . ' 

"'- i 
J 

jql H ~ , l r,, 1-1 J CP/.R__ ~ fe-i ~Of\.S b~t- ~ 

'ft>•~ (>U- ·erJ:NJ-f o ~ · CA'A-J'Y ~ -~~ . 
f'> 11 

( ~ ::. ~ 
I - , 

Ot ll T ' 

~ J:. -~ ·' 
r -

ti t --crct. . : 

f 



• 

• 

I Seat No. 
Vivckannnd Colkgl~, Kolhn1nar (Autonomous), 

1\1. Sc. Part-I (Srml'skr- I) lnfcrnnl ExnminnHon Od/Nov.2022 
Subjl•d: Physics 

Title: Qunnham Mcchnnics I 
Total l\1arks: 20 
Time: 12.00 - 1.00 PM 
Instructions: l) All questions ore compulsory. 

2) Figures to the right imlicute full murks. 
3) Figures to the right indicate foll murks. 
4) Use of Scientific colculator or Log tnhle is allowed, 

Q. 1 Select most correct alternative (0~) 
I.The e~1>ectation or mean value of <A> of an operator A with respect to 

state J'P> is defined as 
a) < A >= <'l'IAl'I'> 

<'1'1'1'> 

c) < A >=< '11IAl'11 > 

<'l'l'I'> 
b) < A >= <'l'IAl'I' 

d) < A >=< '11J'l1 > 

2. The Laplacian operator V2= __ _ 

a a a a)-+-+-
or oy iJz 

b) i !. + . !. + k !.. ~ az az 
ax j iJy iJz c,ax2 + oy 2 t oz2 

3. Botzmann equation is ....... 

d) none of the above. 

a) ¼;)collision = 0 
oF oF a, 

b) (0t)colllslon = 1 c) Cat)colltslon = b - a d) (0t)coll1Jlon = 00 

4. Sommerfeld Model consider potential inside a box to be equal to ... ... ... .. 

a) 0 b) 1 c) oo 

5. The number of electrons crossing the plane A is ........ 

Q.2 Attempt any one of the following. 

d) None of above 

d) None of above 

(10) 

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

Q.3 Attempt any one of the following. (5) 
1 .. What is the difference between Classical and Quantum mechanics? Give at-least three examples. 
2. Write note on sequential Stem-Gerlach experiment. 
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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-I 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            

c)400 MeV             d) 150MeV 

2. For flat spiral spring the angle between plane of spring and axis is …….. 

a)600                 b)450             c)900                  d)1800 

3. X-rays are the ………… waves 

a) electromagnetic   b)longitudinal     c)mechanical       d)elastic 

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

a)Tmax=constant       b) T=constant     

c) maxT= constant      d) minT=constant 

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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