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ÍÛæ̃ Û¶ÛÛ :  (1) ÍÛ×ßÛÛ…Ûé ¸Ûó˜ÛÜÅÛ©Û …¬ÛÙ µÛÁõÛÈÛé ™öé. 
  (2) ›÷¾Û¨Ûà ¼ÛÛ›ä÷¶ÛÛ …×ïõÛé ¸ÛóÊ¶ÛÛé¶ÛÛ •Ûä¨Û þùÉÛÛÙÈÛé ™öé. 
 
1. (…) ÁõÛ¾Û¶Û …ÍÛÁõ …é¤ÅÛé ÉÛä× ? îÈÛÛé¶¤ø¾ÛÈÛÛþù¶Ûà ¾Ûþùþù¬Ûà ÁõÛ¾Û¶Û …ÍÛÁõ ÍÛ¾Û›ÛÈÛÛé. 6 

…¬ÛÈÛÛ 

  Ü³ù-¸ÛÁõ¾ÛÛ¨Ûä …¨Ûä¶ÛÛ þùÛéÅÛ¶Û ÈÛ¨ÛÙ¸Û¤ø¶ÛÛé …½ýÛÛÍÛ …é¶ÛÐüÛ¾ÛÛë¶ÛàÍÛà¤øà …˜ÛÇÛ×ïõ (ωeχe) ¾ÛéÇÈÛÈÛÛ 
¾ÛÛ¤éø ïéõÈÛà Áõà©Ûé Š¸ÛýÛÛé•Ûà ™öé ?  

 (¼Û) Ü³ù-¸ÛÁõ¾ÛÛ¨ÈÛàýÛ …¨Ûä ®ù§ø-½ÛóÛ¾Ûïõ ©ÛÁõàïéõ ÅÛé©ÛÛ× ©Ûé¶Ûà …ÛýÛ•Û¶Û ÉÛÜî©Û E = 
h2

8π2I
 J (J + 1) ÐüÛéýÛ ©ÛÛé 

þùÉÛÛÙÈÛÛé ïéõ ´ù§ø-½ÛóÛ¾Ûïõ ÉÛÛéÌÛ¨Û ÈÛ¨ÛÙ¸Û¤ø …éïõ¼Ûà›Û¬Ûà 2B ›÷é¤øÅÛÛ× ÍÛÁõ”ÛÛ …×©ÛÁéõ ÁõÐéüÅÛà Áéõ”ÛÛ…Ûé    
ÐüÛéýÛ ™öé.   6 

…¬ÛÈÛÛ 

   …¨Ûä¶Ûé þùÛéÜÅÛ©Û-½ÛóÛ¾Ûïõ ÍÈÛàïõÛÁõà¶Ûé ¸ÛÛÁõÁõî©Û ÈÛ¨ÛÙ¸Û¤ø¶Ûä× ÍÛæ“¾Û ¼Û×µÛÛÁõ¨Û ÍÛ¾Û›ÛÈÛÛé. 
 (ïõ) ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé :  2 
  (i) ÉÛÛ ¾ÛÛ¤éø ÍÛ¾ÛÛ×•Û Ü³ù-¸ÛÁõ¾ÛÛ¨Ûä ½Ûó¾Û¨ÛàýÛ ÈÛ¨ÛÙ¸Û¤ø þùÉÛÛÙÈÛ©ÛÛé ¶Û¬Ûà ? 
  (ii) ¶Ûà˜Ûé þùÉÛÛÙÈÛéÅÛ …¨Ûä…Ûé HCl, OH, N2, H2 ¾ÛÛ×¬Ûà ïõýÛÛ ÉÛä±ù ï×õ¸Û¶ÛàýÛ ÈÛ¨ÛÙ¸Û¤ø …Û¸Ûé ™öé ? 

   
2. (…) »éõ¶ïõ-ïõÛé¶¦øÛé¶Û ÜÍÛ±ùÛ×©Û ›÷¨ÛÛÈÛÛé ©Ûé¾Û› ˆÅÛéî¤ÖøÛé¶Ûàïõ ÈÛ¨ÛÙ¸Û¤ø¶ÛÛ ÉÛÛéÌÛ¨Û ¸ÛaøÛ¾ÛÛ× ©ÛàÈÛó©ÛÛ¶Ûà ÈÛÐêü˜Û¨Ûà 

ÍÛ¾Û›ÛÈÛÛé.   6 
…¬ÛÈÛÛ 

  ˆÅÛéî¤ÖøÛé¶Ûàïõ ¼Ûé¶¦ø¶Ûä× ¼Û×µÛÛÁõ¨Û ïéõÈÛà Áõà©Ûé ˆ¶»õÛÁéõ¦ø ¼Ûé¶¦ø¶ÛÛ ¼Û×µÛÛÁõ¨Û¬Ûà …ÅÛ•Û ¸Û¦éø ™öé ©Ûé ÍÛ¾Û›ÛÈÛÛé. 
 (¼Û) ¸ÛóÍºäõÜÁõ©Û Š©ÍÛ›÷Ù¶Û ÍÛÜÈÛÍ©ÛÁõ ÍÛ¾Û›ÛÈÛÛé. 6 

…¬ÛÈÛÛ 

  ÁõÛ¾Û¶Û ÈÛ¨ÛÙ¸Û¤ø …¶Ûé ¸ÛóÍºäõÁõ¨Û ÈÛ¨ÛÙ¸Û¤ø¶Ûé ÍÛÁõ”ÛÛÈÛÛé. 
 (ïõ) ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé :  2 
  (1) ˆÅÛéî¤ÖøÛé¶Û ¼Ûé¶¦ø¶Ûà ©ÛàÈÛó©ÛÛ ïõˆ ¼ÛÛ¼Û©Û Š¸ÛÁõ …ÛµÛÛÁõ ÁõÛ”Ûé ™öé ? 
  (2) ï×õ¸Û¶Û îÈÛÛé¶¤øÛ …é¤øÅÛé ÉÛä× ? 
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3. (…) ¼ÛÛé¡-…Ûˆ¶ÛÍ¤øÛˆ¶Û ©Ûé¾Û›÷ ºõ¾Ûâ-Ü¦øÁõÛïõ ÜÈÛ©ÛÁõ¨Û ÜÈÛµÛéýÛ¶ÛÛ ÍÛæªÛ ¾ÛéÇÈÛÛé. 6 
     …¬ÛÈÛÛ 
  ¼ÛÛé¡-…Ûˆ¶ÛÍ¤øÛˆ¶Û ¥øÛÁõ¨Û ˜Û˜ÛÛë.ö 
 (¼Û) …éïõÛ¨ÈÛàýÛ ÈÛÛýÛä…Ûé¶ÛÛ ŠÌ¾ÛàýÛ …ÛýÛ¶ÛàïõÁõ¨Û ÍÛ¾Û›ÛÈÛà ÍÛÐüÛ¶Ûä× (SAHA’S) …ÛýÛ¶ÛàïõÁõ¨Û ÍÛæªÛ 

¾ÛéÇÈÛÛé.   6 
…¬ÛÈÛÛ 

  ÈÛÛÍ©ÛÜÈÛïõ ÈÛÛýÛä ¾ÛÛ¤éø¶ÛÛ …ÈÛÍ¬ÛÛ ÍÛ¾ÛàïõÁõ¨Û¶Ûä× ÜÈÛÁõà…ÅÛ ÜÈÛÍ©ÛÁõ¨Û …Û¸Ûà Ü³ù©ÛàýÛ ÜÈÛÁõà…ÅÛ 
ÍÛÐü…ÈÛýÛÈÛ¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé. 

 (ïõ) ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé :  2 
  (1) ¹ýÛä•ÛÛÍÛà¤øà …é¤øÅÛé ÉÛä× ? 
  (2) ¸ÛéÁõÛ¾Ûé•¶Ûé¤øà¡ö¾Û …é¤øÅÛé ÉÛä× ? 
 
4. (…) ¾Ûäî©Û ºõ¾Ûâ ÈÛÛýÛä ÍÛ¾Û›ÛÈÛà¶Ûé …éïõ ¸ÛÜÁõ¾ÛÛ¨Û¾ÛÛ× ¾Ûäî©Û ˆÅÛéî¤ÖøÛé¶Û ¾ÛÛ¤éø ËÛÛéÝ¦ø›÷Áõ ÍÛ¾ÛàïõÁõ¨Û¶ÛÛé ŠïéõÅÛ 

¾ÛéÇÈÛÛé.   6 
…¬ÛÈÛÛ 

  (i) ¸ÛóÜ©Û¼ÛÇ 
   (ii) ÜÈÛïèõÜ©Û 
   (iii) ¦øÛýÛÅÛéÉÛ¶Û 
  Š¸ÛÁõ¶ÛÛ ¸ÛþùÛé ÍÛ¾Û›ÛÈÛà ©Ûé¾Û¶ÛÛ ¸ÛÜÁõ¾ÛÛ¨Û …Û¸ÛÛé. 
 (¼Û) ÜÍ¬ÛÜ©ÛÍ¬ÛÛ¸Ûïõ Œ›ÛÙ –Û¶Û©ÛÛ …¶Ûé ÍÛ×Ü¾ÛÜ©Û þùÅÛàÅÛÛé¶Ûà ¾Ûþùþù ÈÛ¦éø ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ –Û¶Û ÍºõÜ¤øïõ ¾ÛÛ¤éø 

36 þäù•ÛÙ¾ýÛ©ÛÛ …˜ÛÇÛ×ïõÛé¶Ûà ÍÛ×”ýÛÛ ªÛ¨Û ÍÈÛ©Û×ªÛ …˜ÛÇÛ×ïõÛé¾ÛÛ× ºéõÁõÈÛÛýÛ ›ÛýÛ ™öé. 6 
…¬ÛÈÛÛ 

  ¸Ûó˜ÛÜÅÛ©Û ÍÛ×”ýÛÛ©¾Ûïõ ýÛ×ªÛÉÛÛÍªÛ ÈÛ¦éø ˆÅÛéî¤ÖøÛé¶Û ÈÛÛýÛä¶Ûà ÜÈÛÜÉÛÌ¤ø ŠÌ¾ÛÛ ïéõÈÛà Áõà©Ûé ÍÛ¾Û›ÛÈÛà ÉÛïõÛ©Ûä× 
¶Û¬Ûà ©Ûé ÍÛ¾Û›ÛÈÛÛé. ©Ûé¾Û›÷ Ü¶Û¾¶Û ©ÛÛ¸Û¾ÛÛ¶Ûé ˆÅÛéî¤ÖøÛé¶Û ÈÛÛýÛä¶Ûà ÜÈÛÜÉÛÌ¤ø ŠÌ¾ÛÛ¶Ûä× ÍÛæªÛ                 
Cel = 1/3 π2 D(Ef) K

2
B T ©ÛÛÁõÈÛÛé. 

 (ïõ) ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé :  2 
  (1) C44 ¶ÛÛ ¸ÛÜÁõ¾ÛÛ¨Û …Û¸ÛÛé. 
  (2) ÈýÛÛ”ýÛÛ …Û¸ÛÛé : ºõ¾Ûâ Œ›ÛÙ 
 
5. (…) ÐüÛéÅÛ …ÍÛÁõ ÍÛ¾Û›ÛÈÛÛé ©Ûé¾Û›÷ ÐüÛéÅÛ ÈÛÛéÅ¤éø›÷ …¶Ûé ÐüÛéÅÛ ÍÛÐü•Ûä¨Ûïõ¶ÛÛ ÍÛæªÛ ©ÛÛÁõÈÛÛé.. 6 
     …¬ÛÈÛÛ 
  ˜Ûä×¼ÛïõàýÛ ©ÛÁõÅÛ ÍÛ¾Û›ÛÈÛÛé ©Ûé¾Û›÷ ©Ûé¶Ûé ¼Û¶ÛÛÈÛÈÛÛ¶Ûà Áõà©ÛÛé ÈÛ¨ÛÙÈÛÛé. 
 (¼Û) …Ü©ÛÈÛÛÐüïõ©ÛÛ …é¤øÅÛé ÉÛä× ? …Ü©ÛÈÛÛÐüïõ¶ÛÛ •Ûä¨ÛµÛ¾ÛÛë ˜Û˜ÛÛë. 6 
     …¬ÛÈÛÛ 

  ¦øÛýÛˆÅÛéî¤Öøàïõ ÜÈÛµÛéýÛ ÍÛ¾Û›ÛÈÛÛé. E(ω) = 1 – 
ωp2

ω2   ©ÛÛÁõÈÛÛé. 

 (ïõ) ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé :  2 
  (1) ¸ÅÛÛ¡ö¾ÛÛé¶Û …é¤øÅÛé ÉÛä× ? 
  (2) …Ü©ÛÈÛÛÐüïõÛé¶ÛÛ ¸ÛóïõÛÁõ ›÷¨ÛÛÈÛà ©Ûé¾Û¶ÛÛ ¶ÛÛ¾Û …Û¸ÛÛé. 

__________ 
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Instructions :  (1) Symbols have their usual meaning. 
   (2) Figures on the right hand side show full marks of questions. 
 

1. (a) What is Raman effect ? Explain quantum theory of Raman effect. 6 
OR 

  Discuss how the study of vibrational spectrum of diatomic molecule enable us to 
determine anharmonicity constant (ωeχe). 

 (b) Considering diatomic molecule as a rigid rotator the eigen energy value is                 

E = 
h2

8π2I
 J (J + 1). Show that the absorption spectrum consist of series of 

equidistant lines with constant separation of 2B. 6 
OR 

   Considering the molecule as vibrating rotator explain fine structure of infrared 
spectra. 

 (c) Give short answers :  2 
  (i) Why homogeneous diatomic molecule does not exhibit rotational spectrum ? 
  (ii) Which of the molecules HCl, OH, N2, H2 will exhibit pure vibrational 

spectrum ? 
   
2. (a) State Franck-Condon principle and hence explain intensity distribution in 

absorption band of electronic spectra. 6 
OR 

  Explain how the structure of an infrared band differs with the structure of an 
electronic band. 

 (b) Explain fluorescent emission in eletail 6 
OR 

  Compare Raman spectra and fluorescent spectra. 
 (c) Give short answers :  2 
  (1) On what factors the intensity of lines in an electronic band depends ? 
  (2) What is vibrational quanta ? 
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3. (a) Derive the expressions for Bose-Einstein and Fermi-Dirac distribution functions. 6 
OR 

  Discuss Bose-Einstein condensation. 
 (b) Explain thermal ionization of monoatomic gases hence obtain SAHA’S ionization 

formula.   6 
OR 

  Give virial expansion of the equation of state and derive equation for second virial 
coefficient for real gas. 

 (c) Give short answers :  2 
  (1) What is fugacity ? 
  (2) What is paramagnetism ? 
 
4. (a) Explain free electron fermi gas and solve Schrodinger equation for free electron in 

one dimension.  6 
OR 

  (i) Stress 
   (ii) Strain 
   (iii) dilation 
   Explain the above terms with their dimensions. 
 (b) With the help of elastic energy density and symmetry arguments prove that the 36 

elastic stiffness constants reduced to 3 independent ones for cubic crystals. 6 
OR 

  Discuss how classical statistical mechanics could not explain the heat capacity of 
electron gas hence deduce an expression for heat capacity at low temperatures         
Cel = 1/3 π2 D(Ef) K

2
B T. 

 (c) Give short answers :  2 
  (1) Give dimension of C44. 
  (2) Define : Fermi energy. 
 
5. (a) Explain Hall effect hence derive equation for Half voltage and Hall coefficient. 6 

OR 
   Explain Magnetic fluid hence describe methods to prepare it. 
 (b) What is superconductivity ? Discuss properties of superconductor. 6 

OR 

  Explain dielectric function. Derive E(ω) = 1 – 
ωp2

ω2   

 (c) Give short answers :  2 
  (1) What is Plasmon ? 
  (2) Give types of superconductors with their names. 

__________ 
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