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ÍÛæ̃ Û¶ÛÛ :   (1) ¼ÛµÛÛ ›÷ ¸ÛóÊ¶ÛÛé¶ÛÛ •Ûä̈ Û ÍÛÁõ”ÛÛ ™öé. 

Instructions :  All questions carry equal marks.  

    (2) ÍÛ×ßÛÛ…Ûé ©Ûé¾Û¶ÛÛ ¸Ûó̃ ÛÜÅÛ©Û …¬ÛÙ µÛÁõÛÈÛé ™öé. 
     Symbols have their usual meaning. 

 

1. (a) Š©ÍÛ›÷Ù¶Û¾ÛÛ× ˆÅÛéî¤ÖøÛéÜ¶Ûïõ ¸Û¤ø-©Û×ªÛ (band System) ¶Ûä× •ÛóÛéÍÛ ï×õ¸Û¶Û ¼Û×µÛÛÁõ¨Û ýÛÛé•ýÛ ÍÛ¾ÛàïõÁõ¨ÛÛé 
ÍÛÛ¬Ûé ÍÛ×̧ Ûæ̈ ÛÙ̧ Û¨Ûé ÍÛ¾Û›ÛÈÛÛé. 7 

  Explain with appropriate expression fully the gross vibrational structure of 

electronic band system in emission.  

                         …¬ÛÈÛÛ/OR 

  ˆÅÛéïõ¤ÖøÛéÜ¶Ûïõ ÈÛ¨ÛÙ¸Û¤ø¶Ûà Áõ˜Û¶ÛÛ¶Ûà ˜Û˜ÛÛÙ ïõÁõÛé. 

  Discuss the formation of Electronic Spectra. 

 (b) ˆÅÛéî¤ÖøÛéÜ¶Ûïõ ï×õ¸Û¶Û ÍÛ×’õÛ×Ü©Û…Ûé¶ÛÛ× ½Ûó¾Û¨ÛàýÛ ÍÛæ“¾Û ¼Û×µÛÛÁõ¨Û¶Ûà ˜Û˜ÛÛÙ ïõÁõÛé. ºõÛéÁõ¤ÖøÛ¤ø …ÛïèõÜ©Û ÉÛä× ™öé ? 7 

  Discuss rotational fine structure of electronic vibrational transitions. What is fortrat 

diagram ? 

                              …¬ÛÈÛÛ/OR 

  »éõ¶Ûïõ-ïõÛé¶¦ø¶Û ÜÍÛ±ùÛ×©Û¶Ûä× îÈÛÛ¶¤ø¾Û ¾ÛéïéõÜ¶ÛïõÅÛ ÈÛÛþù¶Ûà ˜Û˜ÛÛÙ ïõÁõÛé. 

  Discuss the Quantum-mechanical formulation of Frank-Condon principle.  

   

2. (a) ÍÛ×ÈÛÐü¶Û –Û¤ø¶ÛÛ…Ûé¶Ûà ˜Û˜ÛÛÙ ïõÁõÛé …¶Ûé ©Ûé ¸ÛÁõ¬Ûà ÈÛÛýÛä¾ÛÛ× ÉýÛÛ¶Û©ÛÛ •Ûä̈ ÛÛ×ïõ¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé. ©Ûé ïõˆ 
¼ÛÛ¼Û©ÛÛé ¸ÛÁõ …ÛµÛÛÁõ ÁõÛ”Ûé ™öé ©Ûé ¸Û¨Û ›÷¨ÛÛÈÛÛé. 7 

  Discuss transport phenomena and hence derive an expression for the coefficient of 

Viscosity of gas. Also mention the factors on which it depends.  

…¬ÛÈÛÛ/OR 

  ŠÌ¾ÛÛ›÷Ü¶Û©Û Š©ÍÛ›÷Ù¶Û …é¤øÅÛé ÉÛä× ? ©Ûé¶ÛÛ ¾ÛÛ¤éø ÜÁõ˜ÛÛ¦ÙøÍÛ¶Û-þäùÉ¾ÛÛ¶Û ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. 

  What is thermionic emission ? Derive Richardson-Dushman equation for it. 
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 (b) ŠÌ¾ÛÛÈÛÛÐüïõ©ÛÛ …×ïõ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. ÍÛ×ÈÛÐü¶Û –Û¤ø¶ÛÛ…Ûé¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõà ©Ûé¶ÛÛ ¾ÛÛ¤éø¶Ûä× ÍÛæªÛ 
¾ÛéÇÈÛÛé.  7 

  Define coefficient of thermal conductivity. Using transport phenomena, derive an 

expression for the coefficient of thermal conductivity.  

…¬ÛÈÛÛ/OR 

  ºõÛé¤øÛé ˆÅÛéÜî¤Öøïõ …ÍÛÁõ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé …¶Ûé ©Ûé¶ÛÛ ¾ÛÛ¤éø Í¤éøÜ¤øÍ¤øàïõÅÛ ÈÛÛþù¶Ûà ˜Û˜ÛÛÙ ïõÁõÛé. 

  Define photoelectric effect and hence discuss in detail the statistical theory of it. 

 

3. (a) ¦øÛ†ÅÛéÜî¤Öøïõ¶Ûä× µÛóäÈÛà½ÛÈÛ¶Û ÍÛ¾Û›ÛÈÛÛé. þùÉÛÛÙÈÛÛé ïéõ šýÛÛÁéõ ¦øÛˆÅÛéÜî¤Öøïõ …˜ÛÇÛ×ïõ (k) µÛÁõÛÈÛ©ÛÛ 
¦øÛ†ÅÛéÜî¤Öøïõ¶Ûé ïéõ¸ÛéÜÍÛ¤øÁõ¶Ûà ¼Ûé ¸ÅÛé¤ø¶Ûà ÈÛ˜˜Ûé þùÛ”ÛÅÛ ïõÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé ©ýÛÛÁéõ ÜÈÛ²ä©Û “ÛéªÛ …¶Ûé 
¸ÅÛé¤ø ÈÛ˜˜Ûé¶ÛÛ ÜÈÛ²ä©Û ÜÍ¬ÛÜ©Û¾ÛÛ¶Û¶Ûà ©ÛºõÛÈÛ©Û …é ¼Û×¶Ûé ©Ûé¾Û¶ÛÛ ¾ÛæÇ ¾ÛæÅýÛÛé¶ÛÛ× (1/k) •Û¨ÛÛ ¼Û¶Ûé ™öé.  7 

  Explain polarization of dielectric. Show that when a dielectric having dielectric 

constant (k) is introduced between the plates of a capacitor, then both the electric 

field and potential difference across the plates of a capacitor reduces to (1/k) of 

their respective original values.   

…¬ÛÈÛÛ/OR 

  ¦øÛ†ÅÛéÜî¤Öøïõ ¾ÛÛµýÛ¾Û¾ÛÛ× Š›ÛÙ ÈýÛýÛ ÈýÛÛ”ýÛÛÜýÛ©Û ïõÁõÛé …¶Ûé ©Ûé ¸ÛÁõ¬Ûà þùÉÛÛÙÈÛÛé ïéõ ©Ûé ¦øÛ†ÅÛéÜî¤Öøïõ 
…˜ÛÇÛ×ïõ  ε″(ω) ¶ÛÛé ïõÛÅ¸ÛÜ¶Ûïõ ½ÛÛ•Û ›÷é¤øÅÛÛé ÐüÛéýÛ ™öé. 

  Define energy loss in a dielectric medium and hence show that is proportional to 

the imaginary part ε"(ω) of dielectric constant. 

 (b) ¦øÛ†ÅÛéÜî¤Öøïõ µÛóäÈÛ¨ÛàýÛ©ÛÛ …¶Ûé ¸ÛóïõÛÉÛàýÛ ÉÛÛéÌÛ¨Û¶ÛÛ× ÜÍÛ±ùÛ×©Û¶Ûà ˜Û˜ÛÛÙ ïõÁõÛé. 7 

  Discuss the theory of electronic polarizability and optical absorption. 

…¬ÛÈÛÛ/OR 

  …ÛýÛÜ¶Ûïõ µÛóäÈÛà½ÛÈÛ¶Û¶Ûà ˜Û˜ÛÛÙ ïõÁõÛé …¶Ûé ©Ûé ¸ÛÁõ¬Ûà ¸ÛóÛïèõÜ©Ûïõ …¶Ûä¶ÛÛþù …ÛÈÛèÜ«Û ¾ÛÛ¤éø¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé. 

  Discuss ionic polarization and hence obtain the expression for natural resonant 

frequency.  

 

4. (a) ¦øÛýÛÛ¾Ûé•¶ÛéÜ¤ø¡ö¾Û ¾ÛÛ¤éø¶ÛÛ× ÅÛê•ÛÈÛà¶Û¶ÛÛ ÜÍÛ±ùÛ×©Û¶Ûà ÜÈÛÍ©Ûè©Û ˜Û˜ÛÛÙ ïõÁõÛé …¶Ûé þùÉÛÛÙÈÛÛé ïéõ ¦øÛýÛÛ¾Ûé•Û¶ÛéÜ¤øïõ 
®ùÈýÛ¶Ûà ˜Ûä×¼ÛïõàýÛ ÍÛÍÛȩ́ ¤øà¼ÛàÜÅÛ¤øà Þô¨Û ÐüÛéýÛ ™öé …¶Ûé ©ÛÛ¸Û¾ÛÛ¶Û ¸ÛÁõ …ÛµÛÛÁõ ÁõÛ”Û©ÛÛé ¶Û¬Ûà. 7 

  Discuss in detail the Langevin’s theory of diamagnetism. Show that the magnetic 

susceptibility of a diamagnetic substance is negative and independent of 

temperature.  

…¬ÛÈÛÛ/OR 

  ¸ÛéÁõÛ¾Ûé•¶ÛéÜ¤ø¡ö¾Û ¾ÛÛ¤éø¶ÛÛ× ÅÛê•ÛÈÛà¶Û¶Ûä× ÜÍÛ±ùÛ×©Û¶Ûà ÜÈÛÍ©Ûè©Û ˜Û˜ÛÛÙ ïõÁõÛé …¶Ûé þùÉÛÛÙÈÛÛé ïéõ ¸ÛéÁõÛ¾Ûé•Û¶ÛéÜ¤øïõ 
®ùÈýÛ¶Ûà ˜Ûä×¼ÛïõàýÛ ÍÛÍÛȩ́ ¤øà¼ÛàÜÅÛ¤øà µÛ¶Û ÐüÛéýÛ ™öé …¶Ûé ©ÛÛ¸Û¾ÛÛ¶Û¶ÛÛ ÈýÛÍ©Û ¸Ûó¾ÛÛ¨Û¾ÛÛ× ÐüÛéýÛ ™öé. 

  Discuss in detail the Langevin’s theory of paramagnetism. Show that the magnetic 

susceptibility of a paramagnetic substance is positive and inversely proportional to 

temperature.  
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 (b) ¶ýÛäïõÜÅÛýÛÁõ ¾Ûé•Û¶ÛéÜ¤øïõ …¶Ûä¶ÛÛþù (N.M.R.) ¶Ûà ÜÈÛÍ©Ûè©Û ˜Û˜ÛÛÙ ïõÁõÛé. 7 

  Discuss in detail Nuclear Magnetic Resonance (NMR). 

     …¬ÛÈÛÛ/OR 

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

  Write a short note on Pauli paramagnetism. 

   

5. ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé : 14 

 Answer in short :    

 (1) ÍÛÁéõÁõÛÉÛ ¾Ûäî©Û ¸Û¬Û¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

  Define mean free path. 

 (2) ÉýÛÛ¶Û©ÛÛ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

  Define the term viscosity. 

 (3) ˆÅÛéî¤ÖøÛéÜ¶Ûïõ ÈÛ¨ÛÙ̧ Û¤ø ïõýÛÛ ÜÈÛÍ©ÛÛÁõ¾ÛÛ× þéù”ÛÛýÛ ™öé ? 

  In which region, the electronic spectra appears ? 

 (4) H2, N2, O2 …¨Ûä…Ûé ˆÅÛéî¤ÖøÛéÜ¶Ûïõ ÈÛ¨ÛÙ̧ Û¤ø Š©¸Û·Û ïõÁéõ ™öé. ÉÛÛ ¾ÛÛ¤éø ? 

  Does H2, N2, O2 molecules produce electronic spectra ? Why ? 

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

  Define the term polarization. 

 (6) ˜Ûä×¼ÛïõàýÛ ÍÛÍÛȩ́ ¤øà¼ÛàÜÅÛ¤øà¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

  Define magnetic susceptibility.  

 (7) ˜Ûä×¼ÛïõàýÛ ˜ÛÛïõ¾ÛÛªÛÛ¶ÛÛé S.I. …éïõ¾Û …Û¸ÛÛé. 

  Give S.I. unit of magnetic moment. 

 (8) ˆ¹ýÛä¡ö¶Û¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

  Define Effusion.  

 (9) ¸ÛóÜïõ¨ÛÙ¶Û …Û¦ø™öéþù (scattering cross-section)¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

  Define scattering cross-section. 

 (10) µÛÛ©Ûä¶ÛÛ× ÈÛïÙõ-º×õîÉÛ¶Û¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

  Define work function of the metal. 
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 (11) ÅÛÛéÁéõ¶¡ö …×ïõ ÉÛä× ™öé ? 

  What is Lorentz number ?  

 (12) ¼ÛÛéÐüÁõ ¾Ûé•¶Ûé¤øÛé¶Û …é¤øÅÛé ÉÛä× ? 

  What is Bohr magneton ? 

 (13) Ü³ù-¸ÛÁõ¾ÛÛÜ¨ÛÈÛïõ …¨Ûä ¾ÛÛ¤éø ÉÛÛéÌÛ¨Û ÈÛ¨ÛÙ̧ Û¤ø, Š©ÍÛ›÷Ù¶Û ÈÛ¨ÛÙ̧ Û¤ø ïõÁõ©ÛÛ ïõˆ Áõà©Ûé ›ä÷þùÛé ¸Û¦éø ™öé ? 

  In what way the absorption spectra of diatomic molecules differs from emission 

spectra ? 

 (14) ŒÌ¾ÛÛÈÛÛÐüïõ©ÛÛ …×ïõ¶ÛÛé S.I. …éïõ¾Û …Û¸ÛÛé. 

  Write S.I. unit of coefficient of thermal conductivity.  

____________ 
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