
 

  

 

     (DPHY 01) 

M.Sc. DEGREE EXAMINATION, NOVEMBER 2021. 

First Year 

Physics 

MATHEMATICAL PHYSICS  

Time : Three hours Maximum : 70 marks 

Answer any FIVE questions. 

All questions carry equal marks. 

 

1. (a)  Solve the differential equation xxyyy +=+′+′′ 3
23 . 

   AÐèþMæüË¯èþ çÜÒ$MæüÆæÿ×ê°² ç³ÇçÙPÇ…^èþ…yìþ xxyyy +=+′+′′ 3
23 . 

 (b) Obtain the Recurrence relations for ( )xPn . 

   ( )xPn  Ìñýgñý…{yîþ ç³#¯èþÆ>Ðèþ–™èþ¢ çÜ…º…«§éË è̄þ$ Æ>ºr$tÐèþ$$. 
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 (b) Derive the generating function for Laguerre polynomials. 

  ÌêVæü$ÅÆóÿ ºçßý$ç³§éË gôý è̄þÆóÿsìý…VŠü çœ…„æü¯Œþ¯èþ$ Æ>ºr$tÐèþ$$. 

3. (a) State and prove Necessary and sufficient conditions for ( )zf  to be 

analytic. 

   ( )zf  ÑÔóý ÏçÙ×ê™èþÃMæü…V> E…yæþsê°Mìü AÐèþçÜÆæÿÐðþ$Ō èþ Ðèþ$ÇÄæý$$ ™èþW¯èþ ç³ÇíÜ¦™èþ$Ë¯èþ$ õ³ÆöP¯èþ…yìþ. 

 (b) State and prove Cauchy’s integral theorem and using Cauchy’s 

integral formula, evaluate the integral dz
z

z
∫ −12

2

 around the unit 

circle with centre at 1−=z . 

  Mú` Äñý$$MæüP çÜÐèþ${Væü íÜ§é®…™é°² õ³ÆöP¯èþ…yìþ Ðèþ$ÇÄæý$$ Mú` Äñý$$MæüP çÜÐèþ${Væüÿ çÜ*{™é°² Eç³Äñý*W…_, Äæý$*°sŒý çÜÇPÌŒý  

^èþ$r*tü 1−=z  Ðèþ§æþª Móü…{§æþ…™ø çÜÐèþ${Væü dz
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 ¯èþ$ A… è̂þ¯é ÐóþÄæý$…yìþ. 



 

   

 

4. (a) Obtain the Laurent series expansion of ( )
23
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zf  Äñý$$MæüP ÌêÆðÿ…sŒý  íÜÈ‹Ü ÑçÜ¢Ç…^èþ…yìþ.ÿ  

 (b) State and prove Morera’s theorem. 

  Ððþ$$ÆðÿÆ> íÜ§é®…™é°² õ³ÆöP¯èþ…yìþ Ðèþ$ÇÄæý$$ °Ææÿ*í³…^èþ…yìþ. 
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 (b) Define and Discuss Covariant and Contravariant tensor. 

  MøÐóþÇÄæý$…sŒý Ðèþ$ÇÄæý$$ M>…{sêÐóþÇÄæý$…sŒý sñý¯èþÞÆŠÿ è̄þ$ °ÆæÿÓ_…^èþ…yìþ Ðèþ$ÇÄæý$$ ^èþÇa…^èþ…yìþ. 

6. (a) Explain about Symmetric and Anti-symmetric Tensors. 

  íÜÐðþ${sìýMŠü Ðèþ$ÇÄæý$$ Äæý*…sîý íÜÐðþ${sìýMŠü sñý¯èþÞÆæÿÏ Væü$Ç…_ ÑÐèþÇ…^èþ…yìþ. 

 (b) Discuss about transformation laws for the Christofell symbols. 

  {MìüÝùtòœÌŒý _à²Ë MøçÜ… ç³ÇÐèþÆæÿ¢̄ èþ çÜ*{™éË$ Væü$Ç…_ ^èþÇa…^èþ…yìþ. 

7. (a) Explain about covariant derivatives. 

  MøÐóþÇÄæý$…sŒý E™èþµ¯é²Ë Væü$Ç…_ ÑÐèþÇ…^èþ…yìþ. 

 (b) Discuss Laplacian operator in Riemann space. 

  ÈÐèþ*¯Œþ {ç³§óþÔèý…ÌZ Ìê´ëÏíÜÄæý$ Œ̄þ Bç³ÆóÿrÆŠÿ Væü$Ç…_ ^èþÇa…^èþ…yìþ. 

 

 

 

 

 

 



 

   

 

8. (a) Find the Laplace transform of 
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 Äñý$$MæüP Ìêõ³Ï‹Ü ç³ÇÐèþÆæÿ¢̄ èþ è̄þ$ Mæü¯èþ$Vö¯èþ…yìþ. 

 (b) Find the Fourier series expansion for the standard square wave, 
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9. (a) Find the inverse Laplace transform of 
( ) ( ) 
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 (b) Find the Fourier Transform of ( )
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(DPHY 02) 

M.Sc.  DEGREE EXAMINATION, NOVEMBER 2021. 

First Year 

Physics 

CLASSICAL MECHANICS AND STATISTICAL MECHANICS 

Time : Three hours  Maximum : 70 marks 

Answer any FIVE questions. 

All questions carry equal marks. 

1. (a) State and explain D’Alembert’s principle and derive the Lagrangian 

equation.  

(b) Derive the Lagrangian equation from Hamilton principle. 

2. (a) State and prove Euler equation of motion for a torque free motion of a rigid 

body. 

 (b) Explain inertia tensor and the moment of inertia. 

3. (a) Obtain Hamilton Jacobi equation for Hamiltons principle characteristic 

function 

 (b) Discuss the free vibration of a linear triatomic molecule. 

4. (a) Obtain canonical equations of motion in poisson bracket notation.  

 (b) Derive canonical transformations and give condition to be a canonical.  

5. (a) State and explain the Boltzmann equipartition theorem. 

 (b) Distinguish between microcanonical, canonical and grand canonical 

ensembles. 

6. (a) Explain the third law of thermodynamics. 

 (b) Explain the classical limit of the partition function. 

7. (a) Discuss the theory of white dwarf star. 

(b) Explain Bose-Einstein condensation. 

8. (a) What is Gibb’s paradox? How it can be resolved? 

 (b) Derive the distribution law for Maxwell –Boltzmann and Bose – Einstein 

statistics. 



   

   

9. Write notes on any TWO of the following. 

(a) Action angle variables. 

 (b) Liouville’s theorem. 

 (c) Theory of small oscillation  

 (d) Darwin-Fowler method. 

—————— 



   

  

(DPHY 03) 

M.Sc. DEGREE EXAMINATION, NOVEMBER 2021. 

First Year 

Physics 

QUANTUM MECHANICS 

Time : Three hours  Maximum : 70 marks 

Answer any FIVE questions. 

All questions carry equal marks. 

1. (a) Write a note on basic postulates of quantum mechanics. 

  M>Ó…r… Ððþ$M>°MŠüÞ íÜ§é®…™éË$ Væü$Ç…_ Æ>Äæý$…yìþ. 

 (b) Briefly explain Ehrenfest theorem. 

  òßýÆðÿ…òœ‹Üt íÜ§é®…™èþ… Væü$Ç…_ Mæü$Ïç³¢…V> ÑÐèþÇ…^èþ…yìþ. 

2. (a) Obtain the solution of wave equation for a particle moving in three 

dimensions in a constant potential field with finite walls. 

  ç³ÇÑ$™èþ VøyæþË™ø íÜ¦ÆæÿÐðþ$Ō èþ çÜ…¿êÐèþÅ „óü{™èþ…ÌZ Ðèþ$*yæþ$ Mø×êËÌZ Mæü¨Ìôý Mæü×ê°Mìü ™èþÆæÿ…Væü 

çÜÒ$MæüÆæÿ×ý… Äñý$$MæüP ç³ÇÚëPÆ>°² Æ>Äæý$…yìþ. 

 (b) Write the solutions of wave equation for a linear harmonic oscillator. 

çÜÆæÿâæý àÆøÃ°MŠü KíÜÌôýrÆŠÿ MøçÜ… ÐóþÐŒþ çÜÒ$MæüÆæÿ×ý… Äñý$$MæüP ç³ÇÚëPÆ>°² {ÐéÄæý$…yìþ. 

3. (a) Explain stark effect in hydrogen atom. 

  òßýO{yøf Œ̄þ A×ý$Ðèþ#ÌZ ÝëtÆŠÿP {ç³¿êÐèþ… Væü$Ç…_ Mæü$Ïç³¢…V> ÑÐèþÇ…^èþ…yìþ.  

 (b) Explain WKB approximation. 

  WKB çÜÒ$MæüÆæÿ×ý… Væü$Ç…_ Æ>Äæý$…yìþ. 

4. (a) Write a brief note on time dependent perturbation theory. 

  sñýOÐŒþ$ yìþò³…yðþ…sŒý ò³rÆðÿ¾çÜ Œ̄þ íÜ§é®…™èþ… Væü$Ç…_ Mæü$Ïç³¢…V> ÑÐèþÇ… è̂þ…yìþ.  

 (b) Write a note on sudden and adiabatic approximation. 



   

   

çÜyæþ Œ̄þ  Ðèþ$ÇÄæý$$ AyìþÄæý$ºsìýMŠü çÜÒ$MæüÆæÿ×ý… Væü$Ç…_ Æ>Äæý$…yìþ. 

5. (a) Write commutation relations for angular momentum operator. 

  Mø×îýÄæý$ Ððþ$$Ððþ$…r… Bç³ÆóÿrÆŠÿ MøçÜ… Ðèþ*Çµyìþ çÜ…º…«§éË è̄þ$ {ÐéÄæý$…yìþ.   

 (b) Give an account on Pauli's spin matrices. 

  ´ûÍ Ðèþ*{†MæüË çÜ*{™èþ… Væü$Ç…_ Æ>Äæý$…yìþ.  

6. (a) Give an account on Eigen values for  

L
2 
and Lz. 

  L
2 Ðèþ$ÇÄæý$$ Lz  MøçÜ… Dgñý¯Œþ ÑË$ÐèþËò³O Rê™é CÐèþÓ…yìþ. 

 (b) State and explain Clesbach Gordon coefficients. 

MðüÏÝë¾ Œ̂þ VøÆ>z̄ Œþ Væü$×ýM>Ë è̄þ$ õ³ÆöP è̄þ…yìþ Ðèþ$ÇÄæý$$ ÑÐèþÇ… è̂þ…yìþ.  

7. (a) Obtain equation of motion in Schrodinger's picture. 

  {ÚùPyìþ…VæüÆŠÿ _{™éË çÜÒ$MæüÆæÿ×ý… Æ>Äæý$…yìþ.  

 (b) Write the application of Heisenberg's picture to Harmonic oscillator. 

  òßýOòÜ Œ̄þºÆŠÿY Äñý$$MæüP _{™èþ… Äñý$$MæüP A è̄þ$ÐèþÆæÿ¢̄ é°² àÆøÃ°MŠü KíÜÌôýrÆŠÿMæü$ {ÐéÄæý$…yìþ. 

8. (a) Give an account on Negative energy states. 

  ð̄þVæüsìýÐŒþ G è̄þÈj õÜtsŒýÞ MøçÜ… Æ>Äæý$…yìþ.  

 (b) Obtain Dirac's equation in the presence of Electromagnetic field.  

  Ñ§æþ$Å§æþÄæý$ÝëP…™èþ „óü{™èþ… çÜÐèþ$„æü…ÌZ yðþOÆ>MŠü Äñý$$MæüP çÜÒ$MæüÆæÿ×ê°² Æ>Äæý$…yìþ.  

9. Write a brief note any TWO of the following : 

 {Mìü…¨ Ðé°ÌZ HÐðþŌ é Æðÿ…yìþ…sìýMìü Mæü$Ïç³¢…V> {ÐéÄæý$$Ðèþ$$. 

 (a) Uncertainty principle 

  A ð̄þÞÇt°sîý íÜ§é®…™èþ…  

 (b) Variation method 

  ÐóþÇÄôý$çÙ Œ̄þ Ððþ$£æþyŠþ  

 (c) Spin angular momentum 



   

   

  íÜµ Œ̄þ Mø×îýÄæý$ Ððþ$$Ððþ$…r…  

 (d) Probability and current densities. 

  çÜ…¿êÐèþÅ™èþ Ðèþ$ÇÄæý$$ {ç³Ðéçßý Ýë…{§æþ™èþË$. 

––––––––––––– 



   

  

    (DPHY04) 

M.Sc. DEGREE EXAMINATION, NOVEMBER 2021. 

First Year 

Physics 

ELECTRONICS 

Time : Three hours  Maximum : 70 marks 

Answer any FIVE questions. 

All questions carry equal marks. 

1. (a) Discuss the working of voltage follower. 

  ÐøÌôýtgŒý ¸ëÌZÐèþÆŠÿ ç³°¡Ææÿ$ è̂þÇa… è̂þ…yìþ. 

 (b) Explain the working of Class AB power amplifier. 

  M>Ï‹Ü&AB ç³ÐèþÆŠÿ Äæý*…í³ÏòœOÄæý$ÆŠÿ Äñý$$MæüP ç³°° ÑÐèþÇ… è̂þ…yìþ. 

2. (a) What are Maxwells equations? 

  Ðèþ*MðüÞüÓÌŒýÞ çÜÒ$MæüÆæÿ×êË$ HÑ$sìý? 

 (b) Discuss the propagation of TM wave in rectangular guides. 

  ©Ææÿƒ ^èþ™èþ$Ææÿ{ÝëM>Ææÿ ÐóþÐŒþVðüOyŠþÌZ TM ÐóþÐŒþ Äñý$$MæüP {ç³ÝëÆæÿ… Væü$Ç…_ è̂þÇa… è̂þ…yìþ. 

3. (a) How does a Klystron work? 

  MìüÏ{Ýët̄ Œþ GÌê ç³° ó̂þçÜ$¢…¨? ÑÐèþÇ… è̂þ…yìþ.  

 (b) What are Microwave resonators? How do they work? 

  Ððþ$O{MøÐóþÐŒþ ÇÝù ó̄þrÆæÿÏ Væü$Ç…_ ™ðþË$ç³#™èþ* Ðésìý ç³° ¡Ææÿ$° ÑÐèþÇ… è̂þ…yìþ. 

4. (a) What is frequency modulation? 

  {ïœMðüÓ±Þ Ðèþ*yæþ$ÅÌôýçÙ Œ̄þ A…sôý HÑ$sìý? 

 (b) Discuss FM detection using Foster – Seeley discriminator. 

  ¸ùçÜtÆŠÿ&ïÜÌôý yìþíÜP–Ñ$ ó̄þrÆŠÿ° Eç³Äñý*W…_ FM yìþsñý„æü Œ̄þ Væü$Ç…_ ^èþÇa… è̂þ…yìþ. 



   

  

5. (a) Discuss the working of super heterodyne receiver. 

  çÜ*ç³ÆŠÿ òßýsìýÆøyðþŌ Œþ ÇïÜÐèþÆŠÿ A è̄þV> HÑ$? ÑÐèþÇ… è̂þ…yìþ. 

 (b) Explain Sky wave propagation. 

  òÜOPÐóþÐŒþ {ç³^éÆæÿ… ÑÐèþÇ… è̂þ…yìþ. 

6. (a) What is an encoder? 

  G¯øPyæþÆŠÿ A…sôý HÑ$sìý? 

 (b) Discuss about the working of Demultiplexer. 

  yîþÐèþ$ÎÏç³ÏMðüPÆŠÿ Væü$Ç…_ Mæü$Ïç³¢…V> ÑÐèþÇ… è̂þ…yìþ. 

7. (a) What are Synchronous and Asynchronous Counters? 

  çÜÐèþ$M>ÍMæü Ðèþ$ÇÄæý$$ AçÜÐèþ$M>ÍMæü Mú…rÆæÿ$Ï HÑ$sìý? 

 (b) Discuss about D-flipflop. 

  D&íœÏ‹³¸ëÏ‹³° Væü$Ç…_ ÑÐèþÇ… è̂þ…yìþ. 

8. Explain the architecture and pin diagram of 8085 processor. 

 8085 {¸ëòÜçÜÆŠÿ Äñý$$MæüP °Æ>Ã×ý… Ðèþ$ÇÄæý$$ í³¯Œþ ÆóÿRê _{™é°² ÑÐèþÇ… è̂þ…yìþ. 

9. Write any TWO of the following : 

 (a) Wein bridge oscillator. 

  Ò Œ̄þ {¼yŠþj KíÜÌôýrÆŠÿ. 

 (b) Demodulation of AM waves. 

  AM ÐóþÐŒþÞ yîþÐèþ*yæþ$ÅÌôýçÙ Œ̄þ. 

 (c) Master-Slave JK flipflop. 

  Ðèþ*çÜtÆŠÿ&õÜÏÐŒþ JK íœÏ‹³¸ëÏ‹³ 

 (d) Addressing modes of 8086. 

  8086 G{yæþíÜ…VŠü Ððþ*yŠþÞ. 

––––––––––––– 


