
 

  

 

 

M.Sc. DEGREE EXAMINATION   
JUNE 2019. 

First Year 

CLASSICAL AND STATISTICAL MECHANICS 

Time : 3 hours Maximum  marks : 75 

PART A — (5 × 5 = 25 marks) 

Answer any FIVE of the following. 

1. Define Poisson bracket. 

2. Define Euler angles. 

3. Define Degrees of freedom. 

4. Define Canonical ensembles. 

5. Give the limitation of Classical statistics. 

6. Bring Hamilton's principle function. 

7. Hamilton-Jacobi equation. 

8. Define Bose-Einstein condensation. 
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PART B — (5 × 10 = 50 marks) 

Answer ALL questions choosing either (a) or (b). 

9. (a) Illustrate Hamilton-Jacobi method by 
solving the problem of a Simple Harmonic 
Oscillator. 

Or 

 (b) Discuss how action and angle variables are 
applied to kepler’s problem.  

10. (a) Derive the Euler’s equation of motion in 
terms of Euler’s angles. 

Or 

 (b) Obtain the expression for angular velocity 
and angular momentum of a rigid body. 

11. (a) Discuss the vibrations of a linear triatomic 
molecule. 

Or 

 (b) Explain normal coordinates. 

12. (a) (i) Write a note on entropy of mixing. (6) 

  (ii) Explain different types of ensembles.   
       (6) 

Or 

 (b) State and Prove Liouville’d theorem. 
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13. (a) Obtain the Bose-Einstein distribution 
function. 

Or 

 (b) Write a note on  

  (i) Density matrix  

  (ii) Equation of motion for density 

––––––––––––––– 



 

  

 

 

M.Sc. DEGREE EXAMINATION –  
JUNE, 2019. 

First Year 

MATHEMATICAL PHYSICS  

Time : 3 hours Maximum marks : 75 

PART A — (5 × 5 = 25 marks) 

Answer any FIVE questions. 

1. If 













cossin
sincos

A , then show that A  is 

orthogonal. 

2. Show that 
2
1

2/3)( 2
2  xxP . 

3. Find )cos4cos( 3 tteL t . 

4. Derive Cauchy-Riemann equation by using 
calculus. 

5. Show that 0  is called a permutation of degree n. 

 PG–386 MPHY–12



 

 PG–386 2

6. What do you mean by diagonalization of a matrix? 

7. Find the orthogonal trajectories for the family of 
curves (a) cxy   (b) 2cxy  . 

8. Define group and subgroup. 

PART B — (5 × 10 = 50 marks) 

Answer the following questions (a) or (b). 

9. (a) P.T the following matrix is unitary  
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Or 

 (b) Using Cayley-Hamilton theorem find 4A . 

Given 














 


101
210

122

A . 

10. (a) Describe the powers series solution of the 
Bessel. 

Or 

 (b) Show that and prove the Rodrique’s formula. 
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11. (a) Develop half range cosine series 2)( xxf   in 
the interval ),0(  . Hence deduce the sum 

....
4
1

3
1

2
1

1 222   

Or 

 (b) Using Laplace transform, solve 
222 4/5/ tydtdydtyd   ; 1)0()0(1  yy . 

12. (a) (i) State and prove Caucy’s Residue 
theorem.    (8) 

  (ii) Evaluate  C zz
dz

)1()1(
2

2  where c  is 

2z .    (4) 

Or 

 (b) Prove that 





 316

4 dx
x
x

. 

13. (a) (i) Find the group of symmetries of an 
equilateral triangle.  (4) 

  (ii) For 1n , the set nA , of all even 
permutation in Sn  is a subgroup of nS . 

Also the order of nA  is 
2

n
.  (8) 

Or 
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 (b) (i) Find the group of symmetries of 
square.    (6) 

  (ii) Any permutation nS  can be 
expressed as a product of a finite 
number of disjoint cycles.  (6) 

––––––––––––– 



 

  

 

 

M.Sc. DEGREE EXAMINATION –  
JUNE, 2019. 

First Year  

Physics 

ELECTROMAGNETIC THEORY 

Time : 3 hours Maximum  marks :75 

PART A — (5  3 = 15 marks)  

Answer any FIVE questions. 

1. State Coulomb’s law. Give its mathematical for 
too. 

2. Define magnetostatic vector potential. 

3. What is meant by polarisation? 

4. Give the physical significance of Maxwell’s 
equation. 

5. Define: normal and oblique incidence. 

6. Give any three properties of dielectric materials. 

7. Write about the types of charge distribution. 

8. What is meant by Lorentz force? Give Lorentz law. 
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PART B — (5  12 = 60 marks)  

Answer any FIVE questions. 

9. (a) State and prove Gauss law and explain any 
one application of Gauss law. (12) 

Or 

 (b) (i)  Write a note on equipotential surface.  (8) 

  (ii)  Deduce poisson’s equation. (4) 

10.  (a) Derive an expression for magnetic vector 
potential and Discuss its cases too. (12) 

Or 

 (b) Derive an expression for Ampere’s circuital 
law and Find an expression for magnetic 
field of a toroid coil.  (12) 

11. (a) A sphere of linear dielectric material is 
placed in an uniform electric field 0E . Find 
the new field inside the sphere.  

Or 

 (b) Calculate the force on a point charge 
embedded in a dielectric. (12) 
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12. (a) State and prove Poynting’ theorem. (12) 

Or 

 (b) Obtain the Maxwell’s field equation and 
deduce any three of its equations. (12) 

13. (a) Write briefly about transmission line as 
distribution circuit and compare waveguide 
and Transmission line characteristics. (12) 

Or 

 (b) Obtain basic transmission line equations. 

——————— 



 

  

 

 

M.Sc. DEGREE EXAMINATION  
JUNE 2019. 

First Year 

NUCLEAR PHYSICS 

Time : 3 hours Maximum  marks : 75 

SECTION A — (5 × 3 = 15 marks) 

Answer any FIVE questions. 

All questions carry equal marks.  

1.  Explain the functioning of the electrostatic 
cylindrical energy filter. 

  G»Um÷μõ ìhõiU GÚºâ L¤Àhº ö\¯À£k® 

ÂuzvøÚ ÂÁ›UPÄ®. 

2.  Write short notes on tensor force. 

 öhßéõº Âø\ SÔzx ]Ö SÔ¨¦ u¸P. 

3.  What are the essential assumptions of liquid drop 
model? 

 ¼UÂm mμõ¨ ©õv›°ß CßÔ¯ø©¯õu FP[PÒ 

¯õøÁ? 

 PG-388 MPHY-14



 

 PG-388 2

4.  Write short notes on Magic numbers. 

 ©õâU GsPÒ&]Ö SÔ¨¦ GÊxP. 

5.  Write short notes on spallation reactions. 

 ì£õ÷»åß GvºÂøÚPøÍ SÔzx ]ÖSÔ¨¦ 

ÁøμP. 

6.  Briefly explain nuclear isomerism. 

 AqUP¸ \©£Svzußø© SÔzx _¸UP©õP ÁøμP. 

7. Give the properties of deuteron. 

 i³mμõÛß £s¦PøÍz u¸P. 

8. Explain SU(2) symmetry. 

 SU(2) \©a^º&ÂÍUSP. 

SECTION B — (5 × 12 = 60 marks) 

Answer ALL questions, choosing either (a) or (b) 

9. (a)  Explain the working of Bain bridge and 
Jordan mass-spectrography. 

  ö£°ß ¤›mä ©ØÖ® ÷áõºhß 

{øÓ&{Ó©õø»©õÛ ö\¯À£k® ÂuzvøÚ 

ÂÁ›UPÄ®. 

Or 
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 (b) Discuss the proton-neutron theory of nuclear 
composition. 

AqUP¸ öuõS¨¤ß ¦÷μõmhõß&{³mμõß 

öPõÒøPø¯ ÂÁ›UPÄ®. 

10. (a)  Explain in detail the Bohr and Wheeler 
theory of nuclear fission. 

  AqUP¸¨ ¤ÍÄUPõÚ ÷£õº ©ØÖ® Ã»º 

öPõÒøPø¯ ÂÍUSP. 

Or 

 (b) From the predictions of the shell model, 
explain spins and parities. 

öåÀ ©õv›°ß Po¨¦PÎß ‰»® _ÇØ]PÒ 

(spins) ©ØÖ® \©{ø»PøÍ (parities) 
ÂÍUSP. 

11. (a) Explain the conservation laws relative to 
nuclear reactions. 

AqUP¸ GvºÂøÚ öuõhº£õÚ ÷£qøP 

ÂvPøÍ ÂÍUSP. 

Or 

 (b) Explain the Fermi theory of Beta decay. 

  ¥mhõ ]øuÄUPõÚ Lö£ºª öPõÒøPPøÍ 

ÂÍUPÄ®. 
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12. (a)  Discuss the necessary theory of ground state 
of deuteron. 

  Ai{ø» i³muõÝUPõÚ •UQ¯ 

öPõÒøPPøÍ ÂÍUSP. 

Or 

 (b) Derive an expression for the scattering cross 
section for neutron-proton scattering at low 
energies. 

  SøÓ¢u BØÓ¼À {PÊ® {³mμõß&¦÷μõmhõß 

]uÓ¾UPõÚ ]uÓÀ SÖUSöÁmk ÷PõøÁø¯ 

Á¸ÂUPÄ®. 

13. (a)  Obtain the expressions for decay and life 
time of K-mesons. 

  K-÷©\õßPÎß ]øuÄ ©ØÖ® 

ÁõÌ|õmPÐUPõÚ ÷PõøÁø¯¨ ö£ÖP. 

Or 

 (b) Explain any two types of hyperons. 

  øí¨£μõßPÎß H÷uÝ® C¸ ÁøPPøÍ 

ÂÍUSP. 

––––––––––––––– 



  

 

 

M.Sc. DEGREE EXAMINATION –  
JUNE, 2019. 

First Year 
ELECTRONICS 

Time : 3 hours Maximum  marks : 75 

SECTION A — (5  3 = 15 marks)  

Answer any FIVE questions. 

All questions carry equal marks. 

1. What are steps to be followed in converting binary 
to grey code? 

 ø£Ú› GsoøÚ U÷μ ÷PõiÀ ©õØÖÁuØS 

¤ß£ØÓ¨£k® £iPÒ ¯õøÁ? 

2. What are universal logic gates? Why they are 
called so? 

 ²ÛÁºéÀ ÷PmkPÒ ¯õøÁ? AøÁ Hß AÆÁõÖ 

AøÇUP¨£kQßÓÚ? 

3. Write down the truth table for half adder. 

 Aøμ Tmi°ß ö©´ AmhÁøn°øÚ u¸P. 

4. List the applications of multiplexer. 

 ©Ài¨ÍUé›ß £¯ß£õkPøÍ¨ £mi¯¼kP. 
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5. What are the operations to be performed on a data 
stored in a register? 

 J¸ öμâìh›À ÷\ªUP¨£k®uPÁ¼ß «x 

ö\¯Ø£kzu¨£k® ö\¯ÀPÒ ¯õøÁ? 

6. Write short notes on Mod-n counters. 

 Mod-n TmiPøÍU SÔzx ]Ö SÔ¨¦ GÊxP. 

7. What are the characteristics of ADC? 

 ADC&°ß £s¦PÒ ¯õøÁ? 

8. Write short notes on DRAM. 

 DRAM – ]Ö SÔ¨¦ u¸S. 

SECTION B — (5  12 = 60 marks)  

Answer ALL questions, choosing either (a) or (b). 

9. (a) Explain the steps to be followed for 
converting binary-to-decimal. Convert binary 
1011.11 to a decimal number. 

  ø£Ú› GsoøÚ öh]©À GsnõP 

©õØÖÁuØS ¤ßÁØÓ¨£k® £iPÒ ¯õøÁ? 

öPõkUP¨£mi¸US® ø£Ú› Gs 

1011.11&oøÚ öh]©À GsnõP ©õØÖP.  

Or 

 (b) How will you construct AND, OR and NOT 
gates using NOR gate? 

  NOR ÷PmiøÚ¨ £¯ß£kzv AND, OR ©ØÖ® 

NOT ÷PmkPøÍ GÆÁõÖ E¸ÁõUP»õ®? 
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10. (a) Explain the working of a four bit binary 
adder using circuit diagram and truth table. 

  Esø© AmhÁøn ©ØÖ® ªß_ØÔøÚ¨ 

£¯ß£kzv |õßS ¤m ö£Ú› Tmi ö\¯À£k® 

ÂuzvøÚ ÂÁ›UPÄ®. 

Or 

 (b) Using a neat circuit diagram, explain the 
working of decimal-to-BCD encoder. 

  öuÎÁõÚ ªß_ØÔß ‰»® öh]©À Gs – 

BCD Gß÷Põhº ©õØÔ ö\¯À£k® ÂuzvøÚ 

ÂÍUSP. 

11. (a) What is a D flip flop? Draw its logic symbol. 
Explain its working. 

  D L¨Î¨ L¨Íõ¨ GßÓõÀ GßÚ? Auß »õâU 

SÔ±k ÁøμP. ÷Áø» ö\´²® ÂuzvøÚ 

ÂÁ›UPÄ®.  

Or 

 (b) What are registers? Explain the working of 
serial in — serial out shift registers. 

  öμâìhºPÒ GßÓõÀ GßÚ? ^›¯À EÒÏk – 

^›¯À öÁÎ±k æ¨m öμâìhº GÆÁõÖ 

ö\¯À£kQÓx? 
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12. (a) Explain the construction and working of 
astable and monostable multivibrator using 
operational amplifier. 

  ö\¯Ø£õmk ö£¸UQ £¯ß£kzv Aì÷h¤Ò 

©ØÖ® ÷©õ÷Úõì÷h¤Ò ©ÀiøÁ¨÷μmhº 

E¸ÁõUP® ©ØÖ® ö\¯À£k® ÂuzvøÚ 

ÂÁ›. 

Or 

 (b) With a neat circuit diagram, explain the 
working of R-2R ladder DA converter. And 
what are the advantages of ladder network? 

  öuÎÁõÚ ªß_ØÖ Áøμ£hzxhß R-2R ÷»hº 

DA PßöÁºhº ÷Áø» ö\´Áøu ÂÁ›UPÄ®. 

÷©¾® ÷»hº ö|möÁõºUQß ]Ó¨¦PÒ ¯õøÁ? 

13. (a) With the help of a block diagram, explain  
  (i) RAM and  
  (ii) ROM. 
  Pmh Áøμ£hzvß EuÂ²hß  

  (i) RAM ©ØÖ® 
  (ii) ROM ÂÍUSP. 

Or 

 (b) What is a charged coupled device? Explain 
its design, architecture and applications. 

  \õºäm P¨¤Òm iøÁì GßÓõÀ GßÚ? Auß 

ÁiÁø©¨¦, Pmhø©¨¦ ©ØÖ® £¯ßPÒ 

¯õøÁ? 

––––––––––––– 




