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ÍÛæ˜Û¶ÛÛ : (1) ¼ÛµÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ „Ûä¨Û ÍÛÁõ”ÛÛ ™öé. 
   (2) ÍÛ×ßÛÛ…Ûé ¸Ûó˜ÛÜÅÛ©Û …¬ÛÙ µÛÁõÛÈÛé ™öé. 
 

1. (…) …Û¨ÛÜÈÛïõ ˆÅÛéî¤ÖøÛéÜ¶Ûïõ ÈÛ¨ÛÙ¸Û¤ø¶ÛÛ ¾ÛÐü«ÈÛ¶ÛÛ ÅÛ“Û¨ÛÛé ÍÛ¾Û›ÛÈÛÛé. 4 
…¬ÛÈÛÛ 

  Ü³ù-¸ÛÁõ¾ÛÛÜ¨ÈÛïõ …¨Ûä¶ÛÛ ÉÛÛéÌÛ¨Û ÈÛ¨ÛÙ¸Û¤ø ©Ûé¶ÛÛ Š©ÍÛ›÷Ù¶Û ÈÛ¨ÛÙ¸Û¤ø ïõÁõ©ÛÛ ïéõÈÛà Áõà©Ûé ›ä÷þùÛ ¸Û¦éø ™öé ? 
 (¼Û) ˆÅÛéî¤ÖøÛñÜ¶Ûïõ ¸Û¤Õø¤øÛ¶ÛÛ (bands) ˜ÛÜ’õýÛ ¼Û×µÛÛÁõ¨Û¶Ûà ˜Û˜ÛÛÙ ïõÁõÛé. 6 

…¬ÛÈÛÛ 
  ÉÛÛéÌÛ¨Û¾ÛÛ× ˆÅÛéî¤ÖøÛéÜ¶Ûïõ ¸Û¤ø-©Û×ªÛ (band system)¶Ûä× Í¬ÛæÅÛ („ÛóÛéÍÛ) ï×õ¸Û¶Û ¼Û×µÛÛÁõ¨Û ýÛÛé„ýÛ 

ÍÛ¾ÛàïõÁõ¨ÛÛé ÍÛÛ¬Ûé ÍÛ×¸Ûæ¨ÛÙ¸Û¨Ûé ÍÛ¾Û›ÛÈÛÛé. 
 (ïõ) »éõ¶Ûïõ-ïõÛé¶Û¦ø¶Û ÜÍÛ±ùÛ×©Û¶ÛÛé Š¸ÛýÛÛé„Û ïõÁõà¶Ûé Š©ÍÛ›÷Ù¶Û ¸Û¤Õø¤øÛ…Ûé (bands)¾ÛÛ× ©ÛàÈÛó©ÛÛ¶Ûä× ÜÈÛ©ÛÁõ¨Û 

ÍÛ¾Û›ÛÈÛÛé.  4 
…¬ÛÈÛÛ 

  ïõÛéˆ …éïõ ¼Ûé¶¦ø ©Û×ªÛ¶Ûä× ½Ûó¾Û¨ÛàýÛ ÜÈÛÉÅÛéÌÛ¨Û ¶Ûà˜Ûé¶ÛÛ ÍÛ¾ÛàïõÁõ¨Û ³ùÛÁõÛ þùÉÛÛÙÈÛÛýÛ ™öé : 
   = 24762 + 25 m – 2.1m2cm–1 ¾Ûä”ýÛ ¼Ûé¶¦ø¶Ûà ÜÍ¬ÛÜ©Û ¾ÛéÇÈÛÛé …¶Ûé B'v …¶Ûé Bv¶ÛÛ ¾ÛæÅýÛÛé 

ÉÛÛéµÛÛé. 
 
2. (…) ÍÛ×ÈÛÐü¶Û ‟Û¤ø¶ÛÛ…Ûé¶ÛÛ …ÛµÛÛÁéõ ˆ¹ýÛæ¡ö¶Û …¶Ûé Ü¦ø¹ýÛæ¡ö¶Û (ÜÈÛÍÛÁõ¨Û) ˜Û˜ÛÛë. 7 

…¬ÛÈÛÛ 
  ŠÌ¾ÛÛ›÷Ü¶Û©Û Š©ÍÛ›÷Ù¶Û¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. ©Ûé¶ÛÛ ¾ÛÛ¤éø ÜÁõ˜ÛÛ¦ÙøÍÛ¶Û-þäùÉ¾ÛÛ¶Û ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. 
 (¼Û) ÍÛ×ÈÛÐü¶Û ‟Û¤ø¶ÛÛ…Ûé¶Ûé …ÛµÛÛÁéõ …Û¨ÛÜÈÛïõ ÍÛ×‟ÛÛ©ÛÛé¶Ûà ‟Û¤ø¶ÛÛ¶Ûà ˜Û˜ÛÛÙ ïõÁõÛé. 7 

…¬ÛÈÛÛ 
  Ü¦øºõÁõ¶ÛÜÉÛýÛÅÛ ¸Ûóïõà¨ÛÙ …Û¦ø™öéþù (scattering cross-section)¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. Ü¦øºõÁõ¶ÛÜÉÛýÛÅÛ 

¸Ûóïõà¨ÛÙ …Û¦ø™öéöþù¶Ûä× ÍÛæªÛ ¸Ûóïõà¨ÛÙ ¸ÛóÛ˜ÛÅÛ (scattering parameter)¶ÛÛ ¸Ûþù¾ÛÛ ¾ÛéÇÈÛÛé. 
 
3. (…) ¦øÛˆÅÛéÜî¤Öøïõ¶Ûä× µÛóäÈÛà½ÛÈÛ¶Û ÍÛ¾Û›ÛÈÛÛé. ¦øÛˆÅÛéÜî¤Öøïõ …˜ÛÇÛ×ïõ¶Ûé ÈýÛÛ”ýÛÛÜýÛ©Û ïõÁõÛé …¶Ûé þùÉÛÛÙÈÛÛé ïéõ : 7 
    = 1 + e 

…¬ÛÈÛÛ 
  ¦øÛˆÅÛéÜî¤Öøïõ µÛóäÈÛàýÛ©ÛÛ (polarizability)¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. µÛ¶Û ÅÛéÜ¤øÍÛ ¾ÛÛ¤éø îÅÛÛéÍÛàýÛÍÛ ¾ÛÛéÍÛÛé¤øà 

ÍÛ×¼Û×µÛ ¾ÛéÇÈÛÛé.  
 (¼Û) µÛóäÈÛàýÛ©ÛÛ¶ÛÛ Šþù„Û¾ÛÛé (ÎÛÛé©ÛÛé) ÅÛ”ÛÛé. ˆÅÛéî¤ÖøÛéÜ¶Ûïõ µÛóäÈÛàýÛ©ÛÛ¶ÛÛ ¸Ûó˜ÛÜÅÛ©ÛÈÛÛþù¶Ûà ÍÛ×¸Ûæ¨ÛÙ ˜Û˜ÛÛÙ ïõÁõÛé. 7 

…¬ÛÈÛÛ 
  ¸ÅÛÛ¡ö¾ÛÛ þùÛéÅÛ¶ÛÛé ¸ÛÁõ ¤æ×øïõ¶ÛÛêµÛ ÅÛ”ÛÛé. 
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4. (…) ¸ÛéÁõÛ¾Ûé„Û¶ÛéÜ¤ø¡ö¾Û ¾ÛÛ¤éø¶ÛÛ× ÅÛê„ÛÈÛà¶Û¶ÛÛ ÜÍÛ±ùÛ×©Û¶Ûà ˜Û˜ÛÛÙ ïõÁõÛé …¶Ûé þùÉÛÛÙÈÛÛé ïéõ ¸ÛéÁõÛ¾Ûé„Û¶ÛéÜ¤øïõ ùÈýÛ¶Ûà 
˜Ûä×¼ÛïõàýÛ ÍÛÍÛé¸¤øà¼ÛàÜÅÛ¤øà ©ÛÛ¸Û¾ÛÛ¶Û¶ÛÛ ÈýÛÍ©Û ¸Ûó¾ÛÛ¨Û¾ÛÛ× ÐüÛéýÛ ™öé. 8 

…¬ÛÈÛÛ 

  ¸ÛÁõ¾ÛÛ¨ÛÜÈÛïõ ˜Ûä×¼ÛïõàýÛ ˜ÛÛïõ¾ÛÛªÛÛ (magnetic moment)¶ÛÛ ÜÍÛ±ùÛ×©Û¶Ûà ÜÈÛÍ©Ûè©Û ˜Û˜ÛÛÙ ïõÁõÛé. 

 (¼Û) þùÉÛÛÙÈÛÛé ïéõ ïõ“ÛàýÛ „ÛÜ©Û ÍÛÛ¬Ûé ÍÛ×ïõ¨ÛÛýÛéÅÛà ˜Ûä×¼ÛïõàýÛ ˜ÛÛïõ¾ÛÛªÛÛ ¼ÛÛéÐüÁõ ¾Ûé„Û¶Ûé¤øÛé¶Û¶ÛÛ ¸Ûæ¨ÛÛÚïõ „Ûä¨ÛÛ×ïõ 
›÷é¤øÅÛà ÐüÛéýÛ ™öé. 6 

…¬ÛÈÛÛ 

  ¶ýÛæÜîÅÛýÛÁõ-¸ÛéÁõÛ¾Ûé„Û¶ÛéÜ¤ø¡ö¾Û ¸ÛÁõ ¤æ× øïõ¶ÛÛêµÛ ÅÛ”ÛÛé. 

 

5. ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé : 14 

 (1) ÍÛ×‟ÛÛ©Û ÍÛ×½ÛÛÈÛ¶ÛÛ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

 (2) ïõÛýÛÙ ÜÈÛµÛéýÛ (work function)¶ÛÛé S.I. …éïõ¾Û …Û¸ÛÛé. 

 (3) …¨Ûä…Ûé¶ÛÛ ˆÅÛéî¤ÖøÛéÜ¶Ûïõ ÈÛ¨ÛÙ¸Û¤ø ÉÛÛ ¾ÛÛ¤éø ´ùÉýÛ …¬ÛÈÛÛ …Å¤ÖøÛ-ÈÛÛýÛÅÛé¤ø ÜÈÛ½ÛÛ„Û¾ÛÛ× ›ÛéÈÛÛ ¾ÛÇé 
™öé ? 

 (4) ©ÛÁ×õ„Û ÍÛ×”ýÛÛ (wave number)¶ÛÛé …éïõ¾Û …Û¸ÛÛé. 

 (5) ÉýÛÛ¶Û©ÛÛ „Ûä¨ÛÛ×ïõ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

 (6) µÛóäÈÛà½ÛÈÛ¶Û¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

 (7) ¸ÛéÁõÛ¾Ûé„¶Ûé¤øàïõ …¶Ûé ¦øÛýÛ¾Ûé„¶Ûé¤øàïõ ¸ÛþùÛ¬ÛÛë ÈÛ˜˜Ûé¶ÛÛé …éïõ ¾ÛÐü«ÈÛ¶ÛÛé ©ÛºõÛÈÛ©Û ›÷̈ ÛÛÈÛÛé. 

 (8) ¼ÛÛéÐüÁõ ¾Ûé„Û¶Ûé¤øÛé¶Û¶ÛÛé S.I. …éïõ¾Û …Û¸ÛÛé. 

 (9) ÜÈÛÍÛÁõ¨Û (diffusion)¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

 (10) Ðä×ü¦ø¶ÛÛé ¸Ûó¬Û¾Û Ü¶ÛýÛ¾Û ›¨ÛÛÈÛÛé. 

 (11) ¦øÛýÛˆÅÛéî¤Öøàïõ ¸ÛþùÛ¬ÛÙ¶ÛÛé ïõÛéˆ ¼Ûé „Ûä¨ÛµÛ¾ÛÙ ›÷̈ ÛÛÈÛÛé. 

 (12) ¾Ûé„Û¶Ûé¤øÛˆ›÷éÉÛ¶Û ©ÛàÈÛó©ÛÛ (M)¶ÛÛé S.I. …éïõ¾Û ÅÛ”ÛÛé. 

 (13) ùÈýÛ¶Ûà ÍÛÛ¸Ûé“Û ¸ÛÁõÜ¾Û…éÜ¼ÛÅÛà¤øà¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

 (14) „ÛÛýÛÁõÛé¾Ûé„Û¶ÛéÜ¤øïõ „Ûä¨ÛÛé«ÛÁõ (gyromagnetic ratio)¶ÛÛé S.I. …éïõ¾Û …Û¸ÛÛé. 
 

__________ 
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Instructions : (1) All questions carry equal marks. 

   (2) The symbols have usual meaning. 
 

1. (a) Explain salient features of molecular electronic spectra. (4) 

OR 

  Explain how the absorption spectra of diatomic molecules differs from the 

emission spectra.  

 (b) Discuss the rotational structure of electronic bands. (6) 

OR 

  Explain with appropriate expressions fully the gross vibrational structure of 

electronic band system in absorption.  

 (c) Using Frank-Condon principle, explain the intensity distribution in emission 

bands.  (4) 

OR 

  The rotational analysis of one band system is given by:  = 24762 + 25 m –        

2.1m2cm–1. Deduce the position of head band and find the values of B'v and B"v.  

 

2. (a) On the basis of transport phenomena, discuss about the terms Effusion and 

Diffusion.        (7) 

OR 

  Define thermionic emission? Derive Richardson-Dushman equation for it.  

 (b) On the basis of transport phenomena, discuss the phenomenon of molecular 

collisions.       (7) 

OR 

  Define differential scattering cross-section. Obtain the expression of differential 

scattering cross-section in terms of scattering parameter.  

 

3. (a) Explain polarization of dielectric. Define the term dielectric constant and hence 

show that : 

   = 1 + e  (7) 

OR 

  Define dielectric polarizability and hence obtain Clausius-Mossotti relation for a 

cubic lattice.  
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 (b) Mention the sources of polarizability. Discuss the classical theory of electronic 

polarizability in detail. (7) 

OR 

  Write a short note on plasma oscillations.   

 

4. (a) Discuss the Langevin’s theory of paramagnetism and hence show that the 

magnetic susceptibility of a paramagnetic substance is inversely proportional to 

temperature. (8) 

OR 

  Discuss in detail the theory of atomic magnetic moment.  

 (b) Show that the magnetic moment associated with orbital motion is an integer 

multiple of Bohr magneton. (6) 

OR 

  Write a short note on Nuclear paramagnetism.   

 

5. Answer in short:   (14) 

 (1) Define collision probability. 

 (2) Give S.I. unit of work function. 

 (3) Why electronic spectra of molecules are usually found in visible and ultravoilet 

region ? 

 (4) Give unit of wave number. 

 (5) Define coefficient of viscosity. 

 (6) Define the term polarization. 

 (7) Give one important difference between a paramagnetic and a diamagnetic 

substance. 

 (8) Give S.I. unit of Bohr magneton. 

 (9) Define Diffusion. 

 (10) State Hund’s first rule. 

 (11) Give any two properties of a dielectric substance. 

 (12) Give S.I. unit of Intensity of Magnetization (M). 

 (13) Define relative permeability of material. 

 (14) Give S.I. unit of gyromagnetic ratio. 
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