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ÍÛæ̃ Û¶ÛÛ : (1) ¼ÛµÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ •Ûä̈ Û ÍÛÁõ”ÛÛ ™öé. 
   (2) Š¸ÛýÛÛé•Û¾ÛÛ× ÅÛàµÛéÅÛ ÍÛ×ßÛÛ…Ûé¶ÛÛé …¬ÛÙ ¸Ûó̈ ÛÛÅÛà ¸Ûó¾ÛÛ¨Ûé ™öé. 
   (3) ›÷¾Û¨Ûà ¼ÛÛ›ä÷¶ÛÛ …×ïõ ¸ÛóÊ¶Û¶ÛÛ ¸ÛæÁõÛ •Ûä̈ Û þùÉÛÛÙÈÛé ™öé.  
   

1. (a) …¨Ûä…Ûé¶ÛÛ Š›ÛÙÍ©ÛÁõÛé¶Ûà •ÛÛé¥øÈÛ¨Ûà ¸ÛÁõ¾ÛÛ¨Ûä…Ûé ïõÁõ©ÛÛ ›ä÷þùà ¸Û¦éø ™öé ïõÛÁõ¨Û …Û¸ÛÛé. …Û¨ÈÛàïõ 
ÈÛ¨ÛÙ̧ Û¤Õø¤ø¶ÛÛ ¸ÛóïõÛÁõ ÜÈÛÉÛé ¶ÛÛêµÛ ÅÛ”ÛÛé. 7 

      …¬ÛÈÛÛ 
  ¤æ×øïõ¶ÛÛêµÛ ÅÛ”ÛÛé. (i) …›÷¦ø©ÈÛàýÛ ½Ûó¾Ûïõ (ii) …ÛˆÍÛÛé¤øÛȩ́ Û …ÍÛÁõ.  
  ©Ûé¾Û¶ÛÛ Š›ÛÙÍ©ÛÁõÛé¶Ûà •ÛÛé¥øÈÛ¨Ûà ÈÛ˜˜Ûé¶ÛÛé ©ÛºõÛÈÛ©Û …Û¸ÛÛé. 
 (b) …¨Ûä¶ÛÛ …é¶ÛÐüÛ¾ÛÛëÜ¶Ûïõ þùÛéÅÛïõ¶Ûà ÍÛÜÈÛÍ©ÛÁõ Áõ›ä÷…Û©Û ïõÁõÛé, ©Ûé¶Ûà ‘¤ø¾ÛÙ Ýïõ¾Û©Û’ …¶Ûé ‘Ü³ù©ÛàýÛ 

©ÛºõÛÈÛ©Û’¶ÛÛ ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. 7 

…¬ÛÈÛÛ 
  OH-Áéõ¦øàïõÅÛ¾ÛÛ ¾ÛæÇ½Ûæ©Û ¸Û¤Õø¤ø …¶Ûé …ÛéÈÛÁõ¤øÛé¶Û …¶Ûä’õ¾Ûé 2600 cm–1 …¶Ûé 4038 cm–1 ©ÛÁ×õ•Û 

ÍÛ×”ýÛÛ µÛÁõÛÈÛé ™öé. …Û …¨Ûä ¾ÛÛ¤éø ωe, ωe, χe, þùÛéÅÛ¶Û …ÛÈÛèÜ«Û …¶Ûé ©Ûé¶ÛÛ ÍÛÁõÇ …ÛÈÛ©ÛÙ ¼ÛÇ 
…˜ÛÇÛ×ïõ¶Ûà •Û¨Û©ÛÁõà ïõÁõÛé. 

  (…ÛéÜîÍÛ›÷¶Û = 16; ÐüÛˆ¦ÖøÛé›÷¶Û = 1; NA = 6.025 × 1023; C = 3.0 × 1010 cm/sec) 

 

2. (a) ÁõÛ¾Û¶Û Áéõ”ÛÛ…Ûé, ÁõÛ¾Û¶Û Í¬ÛÛ¶ÛÛ×©ÛÁõ …¶Ûé ÁéõÅÛé Áéõ”ÛÛ…Ûé¶Ûà ÈýÛÛ”ýÛÛ…Ûé …Û¸ÛÛé. …¨Ûä…Ûé¾ÛÛ× ÁõÛ¾Û¶Û 
ÈÛ¨ÛÙ̧ Û¤Õø¤ø ¾ÛéÇÈÛÈÛÛ ïõÛýÛ¾Ûà Ü³ùµÛóäÈÛà ˜ÛÛïõ¾ÛÛªÛÛ ›÷ÄõÁõà ™öé ? 7 

        …¬ÛÈÛÛ 
  “¹ÅÛÛéÁéõÍÛ¶¤ø Š©ÍÛ›÷Ù¶Û ýÛÛ×ÜªÛïõà” ¸ÛÁõ ¤æ×øïõ¶ÛÛêµÛ ÅÛ”ÛÛé.  
 (b) ÁõÛ¾Û¶Û …ÍÛÁõ¶Ûà îÈÛÛé¶¤ø¾Û Áõ›ä÷…Û©Û …¶Ûé þùÛéÅÛïõ ÁõÛ¾Û¶Û ÈÛ¨ÛÙ̧ Û¤Õø¤ø ÍÛÜÈÛÍ©ÛÁõ ÍÛ¾Û›ÛÈÛÛé. 7 

…¬ÛÈÛÛ 
  ˆÅÛéî¤ÖøÛéÜ¶Ûïõ ÍÛ×’õÛÜ©Û¶ÛÛ ¸ÛÍÛ×þù•Ûà¶ÛÛ Ü¶ÛýÛ¾ÛÛé ÅÛ”ÛÛé. ¶Ûà˜Ûé þùÉÛÛÙÈÛéÅÛ îÈÛÛé¶¤ø¾Û …×ïõ ¾ÛÛ¤éø ¸Ûé¤øÛ 

ÜÍ¬ÛÜ©Û¶ÛÛ –Û¤øïõÛé¶Ûà •Û¨Û©ÛÁõà ïõÁõÛé. (i) 2Π  (ii) 4Π  (iii) 4∆ 
 

3. (a) Í¤éø¤éøÍ¤øàïõÅÛ ÍÛ×©ÛäÅÛ¶Û ¾ÛÛ¤éø¶Ûà ¼Ûé ÉÛÁõ©ÛÛé ÅÛ”ÛÛé …¶Ûé ©Ûé¶Ûé ÍÛÜÈÛÍ©ÛÁõ ÍÛ¾Û›ÛÈÛÛé. 7 

     …¬ÛÈÛÛ 
  ¾ÛÛˆ’õÛé ïéõ¶ÛÛéÜ¶ÛïõÅÛ …é¶ÍÛé¾¼ÛÅÛ ÜÈÛÉÛé ¤æ×øïõ¶ÛÛêµÛ ÅÛ”ÛÛé.  

 (b) îÈÛÛé¶¤ø¾Û ÜÈÛ©ÛÁõ¨Û ÜÈÛµÛéýÛ ÍÛ¾Û›ÛÈÛÛé …¶Ûé MB-ÜÈÛ©ÛÁõ¨Û¶ÛÛ ‘s’ ÜÍ¬ÛÜ©Û¾ÛÛ× ÁõÐéüÅÛÛ ÍÛÁéõÁõÛÉÛ ïõ¨ÛÛé¶Ûà 
ÍÛ×”ýÛÛ <ns> ¾ÛÛ¤éø ›÷ÄõÁõà ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. 7 

…¬ÛÈÛÛ 
  þùÛéÅÛ¶Û ¸ÛÛÜ¤ÙøÉÛ¶Û ÜÈÛµÛéýÛ ¾ÛÛ¤éø¶ÛÛ ÍÛ¾ÛàïõÁõ¨ÛÛé ¾ÛéÇÈÛÛé. ÐéüÅ¾ÛÐüÛéÅ¤Õø¡ö ¾Ûäî©Û Š›ÛÙ …é¤øÅÛé ÉÛä× ? 
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4. (a) Ðäüïõ¶ÛÛ Ü¶ÛýÛ¾Û¶Ûä× ïõ¬Û¶Û ÅÛ”ÛÛé. –Û¶Û ÍºõÜ¤øïõ¾ÛÛ× ÜÍ¬ÛÜ©ÛÍ¬ÛÛ¸Ûïõ ïõ¾¸ÅÛÛýÛ¶ÍÛ …¶Ûé ÜÍ¬ÛÜ©ÛÍ¬ÛÛ¸Ûïõ ›÷¦ø©ÛÛ 
…˜ÛÇÛ×ïõÛé¶ÛÛ ¸Ûþù¾ÛÛ× 36 ©Û¨ÛÛÈÛ –Û¤øïõÛé …¶Ûé 36 ¸ÛóÜ©Û¼ÛÇ –Û¤øïõÛé¶ÛÛ ÍÛ¾ÛàïõÁõ¨ÛÛé ÅÛ”ÛÛé. –Û¶Û 
ÍºõÜ¤øïõ¾ÛÛ× ÍÛ¾ÛÛ¶Û ïõþù ¸ÛóÍÛÛÁõ ¾ÛÛ¤éø ¼ÛÅïõ ¾ÛÛé¦øÀäÅÛÍÛ ÈýÛÛ”ýÛÛÜýÛ©Û ïõÁõÛé.  7 

…¬ÛÈÛÛ 
  îÈÛÛé¶¤ø¾Û Áõ›ä÷…Û©Û¶ÛÛ ÍÛ×þù½ÛÙ¾ÛÛ× …éïõ ¸ÛÜÁõ¾ÛÛ¨Û ¾Ûäî©Û ˆÅÛéî¤ÖøÛé¶Û ÈÛÛýÛä ¾ÛÛ¤éø Š›ÛÙ Í©ÛÁõÛé ÍÛ¾Û›ÛÈÛÛé. 

ºõÜ¾ÛÙ Š›ÛÙ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 
 

 (b) –Û¶Û ÍºõÜ¤øïõ¾ÛÛ× ºõÅÛïõ ÜÈÛïõ¨ÛÙ¶ÛÛ [110] ÜþùÉÛÛ¾ÛÛ×, ÜÍ¬ÛÜ©ÛÍ¬ÛÛ¸Ûïõ ©ÛÁ×õ•Û ÍÛ×̃ ÛÁõ¨Û ›÷ÄõÁõà ÍÛ¾ÛàïõÁõ¨Û 
ÍÛÛ¬Ûé ÍÛ¾Û›ÛÈÛÛé.  7 

…¬ÛÈÛÛ 
  “µÛÛ©Ûä…Ûé¾ÛÛ× ¸ÛóÛýÛÛéÜ•Ûïõ ŠÌ¾ÛÛ µÛÛÜÁõ©ÛÛ” ÜÈÛÉÛé ¤æ×øïõ¶ÛÛêµÛ ÅÛ”ÛÛé. ÈýÛÛ”ýÛÛ …Û¸ÛÛé – “½ÛÛÁéõ-

ºõÜ¾ÛÙ…Ûé¶ÍÛ”. 

 

 

5. ¤æ×øïõÛ ¸ÛóÊ¶ÛÛé¶ÛÛ Š«ÛÁõ …Û¸ÛÛé :  14 

 (1) …¨Ûä…Ûé¶ÛÛ ÈÛ¨ÛÙ̧ Û¤Õø¤ø …½ýÛÛÍÛ¾ÛÛ× ¼ÛÛé¶ÛÙ-…Ûȩ́ Û¶ÛÐéü¾ÛÁõ ÍÛ×¶Ûàïõ¤ø©ÛÛ ÉÛÛ ¾ÛÛ¤éø ÈÛ¸ÛÁõÛýÛ ™öé ?  

 (2) ÍÛ¾ÛÛÜ¶Û©Û ®ùÈýÛ¾ÛÛ¶Û¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ÅÛ”ÛÛé. 

 (3) ÉÛä±ù ¸ÛÜÁõ½Ûó¾Û¨Û ÍÛ×’õÛÜ¶©Û (J = 1) ¾ÛÛ¤éø ¸ÛÜÁõ½Ûó¾Û¨Û …˜ÛÇÛ×ïõ B ¶Ûä× ¾ÛæÅýÛ 10.1 cm–1 ™öé. ©ÛÛé ©Ûé¶Ûà 
©ÛÁ×õ•Û ÍÛ×”ýÛÛ v ¶Ûà Ýïõ¾Û©Û ÉÛÛéµÛÛé. 

 (4) þùÛéÅÛ¶Û-¸ÛÜÁõ½Ûó¾Û¨ÛàýÛ ÈÛ¨ÛÙ̧ Û¤Õø¤ø ¾ÛÛ¤éø ¸ÛÍÛ×þù•Ûà¶ÛÛé Ü¶ÛýÛ¾Û ÅÛ”ÛÛé. 

 (5) Ü³ù¸ÛÁõ¾ÛÛ¨ÈÛàïõ …¶Ûé …Ü©Û-¸ÛÁõ¾ÛÛ¨ÈÛàïõ …¨Ûä…Ûé¶ÛÛ ¼Û×µÛÛÁõ¨Û¶Ûà ¾ÛÛÜÐü©Ûà ¾ÛéÇÈÛÈÛÛ ïõýÛÛ ¸ÛóïõÛÁõ¶ÛÛé 
ÈÛ¨ÛÙ̧ Û¤Õø¤ø Š¸ÛýÛÛé•Ûà ™öé ? 

 (6) ¸ÛÁõÍ¸ÛÁõ …¸ÛÈÛ›÷Ù¶Û¶ÛÛ ÜÍÛ±ùÛ×©Û¶Ûä× ïõ¬Û¶Û ÅÛ”ÛÛé. 

 (7) ÅýÛäÜ¾Û¶ÛÛéÍÛ¶ÍÛ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

 (8) ÜÅÛýÛÛéÈÛàÅÛ ¸Ûó¾ÛéýÛ¶Ûà îÈÛÛé¶¤ø¾Û ýÛÛ×ÜªÛïõ Áõ›ä÷…Û©Û þùÉÛÛÙÈÛ©Ûä× ÍÛ¾ÛàïõÁõ¨Û ÅÛ”ÛÛé. 

 (9) ¸ÛÛÜ¤ÙøÉÛ¶Û ÜÈÛµÛéýÛ ¤æ×øïõ¾ÛÛ× ÍÛ¾Û›ÛÈÛÛé. 

 (10) “…µÛÛé•Û©Û ¾ÛÛ¸Ûþ×ù¦ø (Ü¦øš¶ÛÁõÍÛà ’õÛýÛ¤éøÜÁõ¶Û)” ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ÅÛ”ÛÛé. 

 (11) ÍºõÜ¤øïõ¾ÛÛ× ŠþÕù½ÛÈÛ©Ûà ÜÈÛïèõÜ©Û ¾ÛÛ¤éø Í¬ÛÛ¶ÛÛ×©ÛÁõ R ÈýÛÛ”ýÛÛÜýÛ©Û ïõÁõÛé. 

 (12) ÈýÛÛ”ýÛÛ …Û¸ÛÛé : ¸ÛóÜ©Û¼ÛÇ 

 (13) ¾Ûäî©Û ˆÅÛéî¤ÖøÛé¶Û ºõÜ¾ÛÙ ÈÛÛýÛä¾ÛÛ× ¾Ûäî©Û ˆÅÛéî¤ÖøÛé¶Û ÈÛÛýÛä _____ Ü¶ÛýÛ¾Û ¸ÛÁõ …ÛµÛÛÜÁõ©Û ™öé. 

 (14) “…Ûé¼Ûâ¤øÅÛ” ÉÛ¼þù ïõˆ ½ÛÛíéÜ©Ûïõ ÁõÛÜÉÛ ¾ÛÛ¤éø Š¸ÛýÛÛé•Ûà ¬ÛÛýÛ ™öé ? 

 

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

  (2) The symbols have their usual meaning. 

  (3) Figures in the RHS show marks. 
 

1. (a) Give reasons why energy level scheme of molecule is different from that of atom. 

Write a short note on types of Molecular Spectra. 7 

      OR 
  Write short note on (i) Non-rigid Rotator (ii) Isotope Effect. Give the difference 

between their energy levels scheme. 
 

 (b) Explain the molecule as Anharmonic Oscillator. Obtain its corresponding term 

value equation and second differences. 7 

      OR 

  Fundamental band and first overtone observed in OH-radical are at 2600 cm–1 and 

4038 cm–1 respectively. Calculate ωe, ωe χe, the Vibrational frequency and its 

simple harmonic force constant.  

  (Oxygen = 16; Hydrogen = 1; NA = 6.025 × 1023; C = 3.0 × 1010 cm/sec) 

 

 

2. (a) Define Raman Lines, Raman displacement and Rayleigh lines. Is it necessary to 

have permanent dipole moment to produce Raman spectra in molecule ? 7 

OR 
  Write a short note on “Mechanism of Fluorescent Emission”. 
 

 (b) Discuss the Quantum theory of Raman Effect and Vibrtational Raman spectrum. 7 

OR 
  Write selection rules for the electronic transition. Obtain the correct designations 

for substates of (i) 2Π  (ii) 4Π  (iii) 4∆ 

 

3. (a) State and explain the two conditions for statistical equilibrium. 7 

     OR 

  Write a short note on Micro Canonical Ensemble. 

 (b) Explain Quantum Distribution Functions and obtain necessary equation for mean 

number of particles <ns> in ‘s’ state of MB distribution. 7 

OR 

  Derive equations for vibrational partition function. What is Helmholtz free     

energy ? 
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4. (a) Give statement of Hooke’s Law. Write 36 components of strain and 36 

components of stress in cubic crystal in terms of elastic compliance and elastic 

stiffness constants. Define Bulk modulus for uniform dilation in cubic crystal. 7 

OR 
  Taking quantum theory into account, discuss the Energy levels for free electron 

gas in one dimension. Define Fermi energy. 

 

 (b) Discuss with necessary equations the elastic waves propagation along face 

diagonal [110] Direction of the cubic crystal. 7 

OR 
  Write a short note on “Experimental Heat Capacity of Metals”. Define Heavy 

Ferminos. 

 

 

5. Short questions :   14 

 (1) Why do we use Born-Oppenheimer Approximation in molecular spectra ?  

 (2) Write the equation of “reduced mass”. 

 (3) For pure rotational transition (J = 1,), the rotational constant B is 10.1 cm–1. Find 

value of wave number v. 

 (4) Write selection rules for vibrating-rotator spectra. 

 (5) Which spectra is useful to determining information regarding the structure of 

diatomic and polyatomic molecules ? 

 (6) Give the statement of “Mutual Exclusion Rule”. 

 (7) Define Luminescence. 

 (8) Write equation of quantum mechanical analogue of Liouville’s theorem. 

 (9) Define partition function in short. 

 (10) Write the expression for “degeneracy criterion”. 

 (11) Define displacement R of the deformation in crystal. 

 (12) Define stress. 

 (13) In Free electron Fermi gas, the gas of free electron is subject to _____ principle. 

 (14) For which physical quantity the term “orbital” is used ? 

 

_______ 

 

 

 


