
   

  

    (DPHY21) 

M.Sc. DEGREE EXAMINATION, NOVEMBER 2021. 

Second Year 

Physics 

ELECTROMAGNETIC THEORY AND  

MODERN OPTICS 

Time : Three hours                                                Maximum : 70 marks 

Answer any FIVE of the following. 

All questions carry equal marks. 

 

1. (a) Explain the Di-electric reflection and refraction. 
  Ñ§æþ$Å§éÓçßýMæü {ç³†¼…º… Ðèþ$ÇÄæý$$ Ðèþ{Mîü¿æýÐèþ¯é°² ÑÐèþÇ…^èþ…yìþ. 

 (b) Discuss total internal reflection. 
  Ððþ$$™èþ¢… A…™èþÆæÿY™ èþ {ç³†¼…º… Væü$Ç…_ ^èþÇa…^èþ…yìþ. 

2. (a) Describe how polarization can be achieved by reflection and 

refraction. 
  {ç³†¼…º… Ðèþ$ÇÄæý$$ Ðèþ{Mîü¿æýÐèþ è̄þ… §éÓÆ> {«§æþ$Ðèþ×ê°² GÌê ´÷…§æþÐèþ^èþ$a ÑÐèþÇ…^èþ…yìþ? 

 (b) Write a note on total internal reflection. 
  Ððþ$$™èþ¢… A…™èþÆæÿY™ èþ {ç³†¼…º… Væü$Ç…_ ÑÐèþÇ…^èþ…yìþ. 

3. (a) Briefly explain the characteristics of Laser. 
  ÌôýfÆŠÿÞ Äñý$$MæüP Ë„æü×êË¯èþ$ çÜ…„ìüç³¢…V> ÑÐèþÇ…^èþ…yìþ. 

 (b) Deduce the relationship between Einstein co-efficients of 

spontaneous and stimulated emission. 
  Äæý*§æþ–_eMæü Ðèþ$ÇÄæý$$ A¯èþ$MæüÆæÿ×ý E§éYÆ>Ë I¯ŒþïÜt̄ Œþ Væü$×ýM>Ë Ðèþ$«§æþÅ çÜ…º…«§é°² ÑÐèþÇ…^èþ…yìþ. 

4. (a) Discuss about Boltzmann's principles and the population of 

energy levels. 
  »ZËt›jÃ¯Œþ çÜ*{™éË$ Ðèþ$ÇÄæý$$ ÔèýMìü¢ Ýë¦Æÿ$$Ë f¯é¿ê Væü$Ç…_ ^èþÇa…^èþ…yìþ. 

 (b) Write a note on applications of Lasers. 
  ÌôýfÆæÿÏ A¯èþ$ÐèþÆæÿ¢̄ éË¯èþ$ ™ðþËç³…yìþ. 

5. (a) Obtain the principles and working of GaAs Laser. 

  GaAs ÌôýfÆŠÿ Äñý$$MæüP çÜ*{™èþ… Ðèþ$ÇÄæý$$ ç³° ™ðþËç³…yìþ. 

 (b) Discuss the types of Lasers. 
  ÌôýfÆæÿÏ ÆæÿM>Ë¯èþ$ ™ðþËç³…yìþ. 

 

 



   

   

6. (a) Explain the principle of Holography. 
  çßZÌZ{Væüïœ çÜ*{™é°² ÑÐèþÇ…^èþ…yìþ. 

 (b) Discuss the basic theory and characteristics of Holograms. 
  çßZÌZ{V>Ðèþ$$Ë Äñý$$MæüP {´ë«§æþÑ$Mæü íÜ§é®…™èþ Ë„æü×êË è̄þ$ è̂þÇa…^èþ…yìþ. 

7. (a) Discuss about source coherence and stability. 
  Ðèþ$*Ë ´÷…¨Mæü Ðèþ$ÇÄæý$$ íÜ¦Ææÿ™èþÓ… Væü$Ç…_ è̂þÇa…^èþ…yìþ. 

 (b) Give a note on types of holograms. 
  çßZÌZ{V>Ðèþ$$Ë ÆæÿM>Ë ÑÐèþÆæÿ×ý CÐèþÓ…yìþ. 

8. (a) Discuss about Graded Index Fiber structure. 
  {VóüyðþyŠþ C…yðþMŠüÞ òœOºÆŠÿ °Æ>Ã×ý… Væü$Ç…_ ^èþÇa…^èþ…yìþ. 

 (b) Explain Numerical Aperture.  
  ¯èþ*ÅÐèþ$ÇMæüÌŒý Gç³ÆæÿaÆæÿ$¯èþ$ ÑÐèþÇ…^èþ…yìþ. 

9. Answer any TWO of the following : 
 HÐóþ° Æðÿ…yìþ…sìýMìü çÜÐèþ*«§é¯èþÐèþ$$ {ÐéÄæý$$Ðèþ$$. 

 (a) Transmission and reflection coefficients. 
  {ç³ÝëÆæÿ… Ðèþ$ÇÄæý$$ {ç³†¼…º… Væü$×ýM>Ë$. 

 (b) Doppler Broadening. 
  yéç³ÏÆŠÿ {»êyæþ°…VŠü. 

 (c) Film resolution. 
  íœÌŒýÃ ÇfË*ÅçÙ¯Œþ. 

 (d) Wave guides. 
  ÐóþÐŒþ VðüOyæþ$Ï. 

  ––––––––––––– 



   

  

    (DPHY22) 

M.Sc. DEGREE EXAMINATION, NOVEMBER 2021. 

Second Year 

Physics 

NUCLEAR PHYSICS, MOLECULAR AND RESONANCE 

SPECTROSCOPY 

Time : Three hours                                              Maximum : 70 marks 

Answer any FIVE questions. 

All questions carry equal marks. 

1. (a) Explain Dipole moment and quadrapole moment of the 

nucleus. 
  ¯èþ*ÅMìüÏÄæý$‹Ü Äñý$$MæüP yðþÓ ùÌŒý {¿êÐèþ$MæüÐèþ$$ Ðèþ$ÇÄæý$$ M>Ó{yø´ùÌŒý {¿êÐèþ$MæüÐèþ$$ ÑÐèþÇ…^èþ…yìþ. 

 (b) Explain charge independence and spin dependence of 

nuclear forces. 
  béÆŠÿt ÝëÓ™èþ…{™èþÅ… Ðèþ$ÇÄæý$$ A×ý$ ÔèýMæü$¢Ë íÜµ Œ̄þ B«§éÆæÿç³yæþsê°² ÑÐèþÇ…^èþ…yìþ. 

 

2. (a) Write the nuclear shell model for the prediction of magic 

number. 
  Ðóþ$hMŠü çÜ…QÅ Äñý$$MæüP A…^èþ¯é MøçÜ… è̄þ*ÅMìüÏÄæý$ÆŠÿ òÙÌŒý Ððþ*yæþÌŒý è̄þ$ {ÐéÄæý$…yìþ.  

 (b) Explain Bohr-Wheeler theory. 
  »ZÆŠÿ&ÒËÆŠÿ íÜ§é®…™é°² ÑÐèþÇ…^èþ…yìþ. 

3. (a) Explain types of nuclear reactions and conservation laws. 
  A×ý$ {ç³†^èþÆæÿÅË$ Ðèþ$ÇÄæý$$ ç³ÇÆæÿ„æü×ý è̂þsêtË ÆæÿM>Ë¯èþ$ ÑÐèþÇ…^èþ…yìþ.  

 (b) Obtain Q-equation and write its importance. 

  Q-çÜÒ$MæüÆæÿ×ê°² ´÷…§æþ…yìþ Ðèþ$ÇÄæý$$ §é° {´ëÐèþ$$QÅ™èþ è̄þ$ Æ>Äæý$…yìþ.   

4. (a) Give an account on Fermi's theory of β decay. 

  òœÇÃ Äñý$$MæüP β „æüÄæý$… Äñý$$MæüP íÜ§é®…™èþ…ò³O JMæü Rê™é CÐèþÓ…yìþ. 

 (b) Classify the elementary particles and write its properties. 
  {´ë£æþÑ$Mæü Mæü×êË¯èþ$ ÐèþÈYM æüÇ…^èþ…yìþ Ðèþ$ÇÄæý$$ §é° Ë„æü×êË è̄þ$ {ÐéÄæý$…yìþ. 

5. (a) Explain the basic principle and relaxation mechanisms of 

NMR. 

  NMR Äñý$$MæüP {´ë£æþÑ$Mæü çÜ*{™èþ… Ðèþ$ÇÄæý$$ çÜyæþÍ…ç³# Ñ«§é¯éË è̄þ$ ÑÐèþÇ…^èþ…yìþ. 

 (b) Obtain the solutions of Bloch's equations. 
  »ZÏ̂ Œþ Äñý$$MæüP çÜÒ$MæüÆæÿ×êË ç³ÇÚëPÆ>Ë¯èþ$ ´÷…§æþ…yìþ.  

 



   

 

6. (a) Explain the working of ESR spectrometer. 

  ESR òÜµ{MøtÒ$rÆŠÿ Äñý$$MæüP ç³°° ÑÐèþÇ…^èþ…yìþ.  

 (b) Draw the block diagram of NQR spectrometer and explain. 

  NQR òÜµ{MøtÒ$rÆŠÿ Äñý$$MæüP »êÏMŠü ÆóÿRê _{™é°² XÄæý$…yìþ Ðèþ$ÇÄæý$$ ÑÐèþÇ…^èþ…yìþ.  

7. (a) Explain rotational spectra of Rigid rotator. 
  ÇhyŠþ ÆøsôýrÆŠÿ Äñý$$MæüP {¿æýÐèþ$×ý ÐèþÆæÿ~ç³sê°² ÑÐèþÇ…^èþ…yìþ.  

 (b) Write a brief note on spectrum of Non-Rigid rotator. 
¯é Œ̄þ ÇhyŠþ ÆøsôýrÆŠÿ Äñý$$MæüP òÜµ[Mæüt…ò³O çÜ…„ìüç³¢ VæüÐèþ$°Mæü Æ>Äæý$…yìþ.  

8. (a) Explain how a diatomic molecule behaves as a simple 

harmonic oscillator. 
  yæþÄæý*sZÑ$MŠü A×ý$Ðèþ# Ýë«§éÆæÿ×ý àÆøÃ°MŠü KíÜÌôýrÆŠÿV> GÌê {ç³ÐèþÇ¢çÜ$¢…§ø ÑÐèþÇ…^èþ…yìþ.  

 (b) Discuss about PQR branches in vibrational transistions. 

ÐðþO{»ôýçÙ¯èþÌŒýþ ç³ÇÐèþÆæÿ¢̄ éÌZÏ PQR Ô>QË Væü$Ç…_ è̂þÇa…^èþ…yìþ. 

9. Write a brief note any TWO of the following : 
 HÐóþ° Æðÿ…yìþ…sìýMìü Mæü$Ïç³¢…V> çÜÐèþ*«§é¯èþÐèþ$$Ë$ {ÐéÄæý$$Ðèþ$$.  

 (a) Semi empirical mass formula 
  òÜÒ$ A¯èþ$¿êÑMæü Ðèþ*‹Ü ¸ëÆæÿ$ÃÌê 

 (b) Nuclear isomerism 
  ¯èþ*ÅMìüÏÄæý$ÆŠÿ IÝùÐðþ$Çf… 

 (c) Fine and hyper fine structures of unpaired electrons. 
f™èþ^óþÄæý$° GË[M>t̄ ŒþË Äñý$$MæüP ^èþMæüPsìý Ðèþ$ÇÄæý$$ òßýOç³ÆŠÿ òœŌ Œþ °Æ>Ã×êË$ 

 (d) IR spectroscopy. 

  IR òÜµ[MøtÝùPí³. 

––––––––––––– 



   

  

   (DPHY 23) 

M.Sc. DEGREE EXAMINATION,  

NOVEMBER 2021. 

Second Year  

Physics 

SOLID STATE PHYSICS –– I 

Time : Three hours                                                Maximum : 70 marks 

Answer any FIVE of the following 

All questions carry equal marks. 

 

1. (a) Write a note Crystal point groups and space groups. 
  {MìüçÜtÌŒý ´ëÆÿ$$…sŒý çÜÐèþ$*àË$ Ðèþ$ÇÄæý$$ A…™èþÇ„æü çÜÐèþ$*àË$ VæüÐèþ$°Mæü Æ>Äæý$…yìþ.   

 (b) What is Reciprocal lattice and discuss the determination of 

lattice constants? 
  ÆðÿíÜ{´ùMæüÌŒý Ìêsìý‹Ü A…sôý HÑ$sìý? Ðèþ$ÇÄæý$$ Ìêsìý‹Ü íÜ¦Æ>…M>Ë Äñý$$MæüP °Ææÿ~Äæý*°² è̂þÇa…^èþ…yìþ. 

2. (a) Explain in detail about Bragg’s Law. 
  {»êVŠüÞ Ìê ÑÐèþÇ…^èþ…yìþ. 

 (b) Discuss the measurement of Diffraction patterns of crystals. 
  çÜ¹sìýM>Ë Ñ„óüç³×ý ¯èþÐèþ$*¯éË MöË™èþ Væü$Ç…_ ^èþÇa…^èþ…yìþ. 

3. (a) Explain about Primary and Secondary Bonds with examples. 
  {´ë£æþÑ$Mæü Ðèþ$ÇÄæý$$ ¨Ó¡Äæý$ º…«§éË Væü$Ç…_ E§éçßýÆæÿ×ýË™ø ÑÐèþÇ…^èþ…yìþ. 

 (b) Write a note on Quantization of Lattice vibrations. 
  Ìêsìý‹Ü ÐðþO»ôýçÙ¯èþÏ ç³ÇÐèþ*×îýMæüÆæÿ×ýò³O JMæü VæüÐèþ$°Mæü Æ>Äæý$…yìþ. 

4. (a) Write in detail the normal modes of one dimensional 

diatomic chain. 
  JMæü yðþOÐðþ$¯èþÛ̄ èþÌŒý yæþÄæý*sZÑ$MŠü  VöË$çÜ$ Äñý$$MæüP Ýë«§éÆæÿ×ý È™èþ$Ë¯èþ$ ÑÐèþÆæÿ…V> {ÐéÄæý$…yìþ.  

 (b) Discuss the measurement of Phonon dispersion by inelastic 

Neutron scattering. 
  AíÜ¦Ææÿ ¯èþ*Å{sê Œ̄þ ÑMîüÆæÿ~… §éÓÆ> ¸ù¯é‹Ü ÐéÅí³¢ Äñý$$MæüP MöË™èþ Væü$Ç…_ ^èþÇa…^èþ…yìþ. 

5. (a) Obtain an expression for Quantum theory of heat capacity. 
  EçÙ~ ÝëÐèþ$Ææÿ¦Å… Äñý$$MæüP M>Ó…r… íÜ§é®…™èþ… MøçÜ… ÐèþÅMîü¢MæüÆæÿ×ý¯èþ$ ´÷…§æþ…yìþ. 

 (b) Write in detail the thermal properties of solids. 
  çœ$¯èþ ç³§éÆ>¦Ë EçÙ~ Ë„æü×êË¯èþ$ ÑÐèþÆæÿ…V> Æ>Äæý$…yìþ. 

 



 

  

 

6. (a) Discuss in detail the motion of an electron in a periodic 

potential using Kronnig-Penney model. 
  {Mø°VŠü&ò³±Þ Ððþ*yæþÌŒý¯èþ$ Eç³Äñý*W…_ BÐèþÆæÿ¢̄ èþ çÜ…¿êÐèþÅ™èþÌZ GË[M>t̄ Œþ Äñý$$MæüP Mæü§æþÍMæü è̄þ$ ÑÐèþÆæÿ…V> ^èþÇa…^èþ…yìþ. 

 (b) How solids can be classified based on this model. 
  {Mø°VŠü&ò³±² Ððþ*yæþÌŒý¯èþ$ Eç³Äñý*W…_ çœ$¯èþ ç³§éÆæÿ¦ Ñ¿æýf è̄þ¯èþ$ ÑÐèþÇ…^èþ…yìþ.  

7. (a) Explain nearly free electron model. 
  §é§éç³# E_™èþ GË[M>t̄ Œþ Ððþ*yæþÌŒý¯èþ$ ÑÐèþÇ…^èþ…yìþ. 

 (b) Write a note on integral Quantum Hall effect. 
  çÜÐèþ${Væü M>Ó…r… àÌŒý {ç³¿êÐèþ…ò³O VæüÐèþ$°Mæü Æ>Äæý$…yìþ. 

8. (a) Obtain an expression for the concentration of charge carriers 

in Intrinsic semiconductors. 
  A…™èþÆæÿY™èþ òÜÒ$Mæü…yæþMæütÆ æÿÏËÌZ béÆŠÿj M>ÅÇÄæý$ÆŠÿË HM>{Væü™èþ MøçÜ… ÐèþÅMîü¢MæüÆæÿ×ý è̄þ$ ´÷…§æþ…yìþ. 

 (b) Explain the temperature dependence of electrical 

conductivity. 
  Ñ§æþ$Å™Œþ ÐéçßýMæü™èþ Äñý$$MæüP EÚù~{Væü™èþ B«§éÆæÿç³yæþsê°² ÑÐèþÇ…^èþ…yìþ. 

9. Write notes on any two of the following : 
 {Mìü…¨ ÐésìýÌZ §óþ°¯ðþŌ é Æðÿ…yæþ$ VæüÐèþ$°MæüË$ Æ>Äæý$…yìþ. 

 (a) Symmetry operations of crystal 
  {MìüçÜtÌŒý Äñý$$MæüP íÜÐðþ${sîý Bç³ÆóÿçÙ¯èþ$Ï  

 (b) General theory of Harmonic Approximation 
  àÆøÃ°MŠü EgêjÆÿ$$…ç³# Äñý$$MæüP Ýë«§éÆæÿ×ý íÜ§é®…™èþ…. 

 (c) Magneto resistance 
  Ðèþ*Vðü²sZ ÆðÿíÜòÜt̄ ŒþÞ. 

 (d) Zone schemes for energy bands. 
  ÔèýMìü¢ »êÅ…yæþÏ MøçÜ… gZ¯Œþ ç³£æþM>Ë$. 

———————––– 



   

  

   (DPHY24) 

M.Sc. DEGREE EXAMINATION, NOVEMBER 2021. 

Second Year  

Physics 

SOLID STATE PHYSICS –– II 

Time : Three hours                                                Maximum : 70 marks 

Answer any FIVE of the following 

All questions carry equal marks. 

 

1. What is polarization? Write a note on Dielectric constant and 

dielectric losses. 
 {«§æþ$Ðèþ×ý™èþ A…sôý HÑ$sìý? Ñ§æþ$Å§éÓçßýMæü íÜ¦Æ>…Mæü… Ðèþ$ÇÄæý$$ Ñ§æþ$Å§éÓçßýMæü ¯èþÚëtË Væü$Ç…_ Æ>Äæý$…yìþ. 

2. Define antiferroelectricity, piezoelectricity and electrostriction 

and write down the applications of piezoelectric crystals. 
Äæý*…sîýòœÆøGÌñý{MìütíÜsìý, í³gZGÌñý{MìütíÜsìý Ðèþ$ÇÄæý$$ GÌñý{Møt{íÜt„ æü Œ̄þ °ÆæÿÓ_…^èþ…yìþ Ðèþ$ÇÄæý$$ ò³OgZGÌñý{MìütM Šü çÜµsìýM>Ë Äñý$$MæüP 

A¯èþ$ÐèþÆæÿ¢̄ éË è̄þ$ Æ>Äæý$…yìþ. 

3. Write in detail Point Imperfections and Line imperfections in 

Crystals. 
çÜµsìýM>ËÌZ ´ëÆÿ$$…sŒý ÌZ´ëË$ Ðèþ$ÇÄæý$$ ç³…Mìü¢ ÌZ´ëË¯èþ$ ÑÐèþÆæÿ…V> Æ>Äæý$…yìþ. 

4. Distinguish between Diamagnetism and Paramagnetism and 

write about quantum theory of Magnetic Susceptibility. 
yæþÄæý*Ðèþ*Vðü²sìýf… Ðèþ$ÇÄæý$$ ´ëÆ> AÄæý$ÝëP…™èþ™èþÓ… Ðèþ$«§æþÅ ™óþyéË¯èþ$ Væü$Ç¢…^èþ…yìþ Ðèþ$ÇÄæý$$ Ðèþ*Vðü²sìýMŠü çÜòÜµç³t¼Ísìý 

Äñý$$MæüP M>Ó…r… íÜ§é®…™èþ… Væü$Ç…_ Æ>Äæý$…yìþ. 

5. Explain Weiss theory of Ferromagnetism and write a note on 

Ferromagnetic domains. 
òœ{Æø AÄæý$ÝëP…™èþ™èþÓ… Äñý$$MæüP ÐðþO‹Ü íÜ§é®…™é°² ÑÐèþÇ…^èþ…yìþ Ðèþ$ÇÄæý$$ òœ{Æø Ðèþ*Vðü²sìýMŠü yöÐðþ$Ō èþ Ï ò³O JMæü VæüÐèþ$°Mæü 

Æ>Äæý$…yìþ 

 

 

 

 

 

 



 

  

 

6. Explain about the Neel model of Anti-ferromagnetism and 

Ferrimagnetism. 
Äæý*…sîý &òœ{Æø Ðèþ*Vðü²sìýf… Ðèþ$ÇÄæý$$ òœÇ Ðèþ*Vðü²sìýf… Äñý$$MæüP ±ÌŒý Ððþ*yæþÌŒý Væü$Ç…_ ÑÐèþÇ…^èþ…yìþ. 

7. What is Superconductivity? Explain the phenomenon of 

superconductivity without observable quantization. 
çÜ*ç³ÆŠÿ Mæü…yæþMìütÑsìý A…sôý HÑ$sìý? ç³ÇÖÍ…^èþ§æþW¯èþ ç³ÇÐèþ*×îýMæüÆæÿ×ý ÌôýMæü$…yé çÜ*ç³ÆŠÿ Mæü…yæþMìütÑsìý Äñý$$MæüP  

¨–WÓçÙÄæý*°² ÑÐèþÇ…^èþ…yìþ. 

8. Explain the Ginzburg-Landau theory of superconductivity and 

give a note on high temperature Superconductors. 
 çÜ*ç³ÆŠÿ Mæü…yæþMìütÑsìý Äñý$$MæüP W…f¾ÆŠÿY&Ìê…yú íÜ§é®…™é°² ÑÐèþÇ…^èþ…yìþ Ðèþ$ÇÄæý$$ A«̈ Mæü EÚù~{Væü™èþ çÜ*ç³ÆŠÿ Mæü…yæþMæütÆæÿÏ ò³O 

VæüÐèþ$°Mæü CÐèþÓ…yìþ. 

9. Write any TWO of the following : 
 {Mìü…¨ ÐésìýÌZ H§ðþŌ é Æðÿ…yæþ$ Æ>Äæý$…yìþ 

 (a) Polarization mechanisms 
  {«§æþ$Ðèþ×ý Ñ«§é¯éË$ 

 (b) Adiabatic demagnetization 
  AyìþÄæý*»êsìýMìü yîþÐèþ*W²sñýOgôýçÙ¯Œþ 

 (c) Exchange interaction 
  Ðèþ*Çµyìþ ç³ÆæÿçÜµÆæÿ ^èþÆæÿÅ 

 (d) Types of superconductors. 
  çÜ*ç³ÆŠÿ Mæü…yæþMæütÆ æÿÏ ÆæÿM>Ë$. 

———————––– 


