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ÍÛæ̃ Û¶ÛÛ :  (1) þùÁéõïõ ¸ÛóÊ¶Û¶ÛÛ •Ûä̈ Û ÍÛÁõ”ÛÛ ™öé. 

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

1. (A) ÍÛ½ÛÛ•ÛèÐü¾ÛÛ× µÈÛÜ¶Û¶Ûä× ¸ÛÁõÛÈÛ©ÛÙ¶Û, ¸ÛÛÁõ•Û¾Û¶Û …¶Ûé ÉÛÛéÌÛ¨Û …é¤øÅÛé ÉÛä× ? ÍÛ½ÛÛ•ÛèÐü¾ÛÛ× µÈÛÜ¶Û¶Ûà 
©ÛàÈÛó©ÛÛ¶ÛÛ ÍÛ¾ÛýÛ ÜÈÛÄõ±ù …ÛÅÛé”Û¶Ûà Áõà©Û ÍÛ¾Û›ÛÈÛÛé.  7 

      …¬ÛÈÛÛ 

  Ü¶ÛïõÛéÅÛ Ü¸Ûó¡ö¾Û¶Ûà Áõ˜Û¶ÛÛ, ïõÛýÛÙ …¶Ûé Š¸ÛýÛÛé•Û ›÷̈ ÛÛÈÛÛé. 
 (B) µÈÛÜ¶Û ÉÛÛéÌÛ¨ÛÛ×ïõ …é¤øÅÛé ÉÛä× ? ÉÛÛéÌÛ¨ÛÛ×ïõ ¶Û‘õà ïõÁõÈÛÛ¶Ûà Áõà©Û¶Ûä× ÈÛ¨ÛÙ¶Û ïõÁõÛé. 7 

     …¬ÛÈÛÛ 

  …µÛÙ ©ÛÁ×õ•Û ¸ÅÛé¤ø …¶Ûé ˜Û©Ûä¬ÛÙ ©ÛÁ×õ•Û ¸ÅÛé¤ø ÍÛ¾Û›ÛÈÛÛé. ïéõÅÍÛÛˆ¤ø Íºõ¤øàïõ ¾ÛÛ¤éø …µÛÙ ©ÛÁ×õ•Û …¶Ûé 
˜Û©Ûä¬ÛÙ ©ÛÁ×õ•Û ¸ÅÛé¤ø¶Ûà ›Û¦øÛˆ ÉÛÛéµÛÈÛÛ¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé.  

 
2. (A) …ÛÜ¨ÈÛïõ …ÈÛïõÛÉÛ …¶Ûé ºéõ¡ö …ÈÛïõÛÉÛ¶Ûà ÍÛ¾Û›æ÷©Ûà …Û¸ÛÛé. 7 

    …¬ÛÈÛÛ 

  Ü•Û¼ÍÛ¶ÛÛ ÜÈÛÁõÛéµÛÛ½ÛÛÍÛ¶Ûà ÍÛ¾Û›æ÷©Ûà …Û¸ÛÛé …¶Ûé ÍÛïäõÁ ¤éø¤ÖøÛé¦ø¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé.  

 (B) …éïõ ¸ÛÁõ¾ÛÛÜ¨ÈÛïõ ÍÛÁõÇ …ÛÈÛ©ÛÙ þùÛéÅÛïõ ¾ÛÛ¤éø þùÉÛÛÙÈÛÛé ïéõ ºéõ¡ö ¦øÛýÛÛ•ÛóÛ¾Û ÅÛ×¼ÛÈÛè«Û ÐüÛéýÛ ™öé, …¶Ûé 
ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ µ-…ÈÛïõÛÉÛ¶ÛÛ …éïõ¾Û ïõþù þùà¥ø …ÈÛÍ¬ÛÛ…Ûé¶Ûà ÍÛ×”ýÛÛ 1/h3 ÐüÛéýÛ ™öé. 7 

…¬ÛÈÛÛ 

  ¼ÛÛéÅ¤ø¡¾ÛÛ¶Û¶ÛÛé ÉÛÜî©Û ÍÛ¾ÛÜÈÛ½ÛÛ›÷¶Û¶ÛÛé ¸Ûó¾ÛéýÛ …Û¸ÛÛé …¶Ûé ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ þùÁéõïõ ¾Ûäî©Û©ÛÛ …×ÉÛ 

ÍÛÛ¬Ûé ÍÛ×ïõÇÛýÛéÅÛà Š›ÛÙ 
1
2 KT ›÷é¤øÅÛà ÐüÛéýÛ ™öé. 

 
3. (A) ¾ÛÛïõÅÛÍÛ¶Û ¾ÛÛéÁõÅÛé¶ÛÛ ¸ÛóýÛÛé•Û¶Ûä× ÈÛ¨ÛÙ¶Û ïõÁõÛé. …¶Ûé ©Ûé¶Ûä× ¸ÛÜÁõ¨ÛÛ¾Û ¾ÛéÇÈÛÛé. 7 
     …¬ÛÈÛÛ 

  ÜÍ¬ÛÁõ ÜÍ¬ÛÜ©Û…Ûé …é¤øÅÛé ÉÛä× ? ÍÛ¾ÛýÛ¬Ûà ÍÈÛ©Û×ªÛ ËÛÛé¦øá›÷Áõ ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé.  
 (B) ÅÛÛéÁéõ¶¡ö ºõà¡ö•ÛéÁõÛÅ¤øø ÍÛ×ïõÛé̃ Û¶Û ÜÈÛÉÛé ¶ÛÛêµÛ ÅÛ”ÛÛé. 7 
         …¬ÛÈÛÛ 

  •ÛÜ©ÛïõàýÛ ˜ÛÅÛ¶Ûä× …¸Ûé“ÛÛ ¾ÛæÅýÛ ÍÛ¾Û›ÛÈÛà †ÐüÁéõ¶Û ºéõÍ¤ø ¶Ûä× ¸Ûó¾ÛéýÛ ¾ÛéÇÈÛÛé. 
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4. (A) ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ 7 

  (i) (A + B)+ = A+ + B+    

  (ii) (AB)+ = B+ + A+ 

  (iii) (A+)+ = A 

  (iv) < A+A> > 0  

   …¬ÛÈÛÛ 

  ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ, 

  [L2, Lx] = [L2, Ly] = [L2, Lz] = 0   

 (B) ›Ûé A …¶Ûé B ÍÈÛÍÛ×ÅÛ•¶Û ïõÛÁõïõ ÐüÛéýÛ ©ÛÛé, ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ i(AB – BA) ¸Û¨Û ÍÈÛÍÛ×ÅÛ•¶Û ïõÛÁõï 
ÐüÛéýÛ ™öé.  7 

…¬ÛÈÛÛõ 

  …Ûˆ•Û¶Û ¾ÛæÅýÛ îýÛÛÁéõ ¦øà›÷¶ÛÁéõ¤ø (…¸ÛïõÍÛÙ) ¬ÛÛýÛ ™öé ©Ûé ÍÛ¾Û›ÛÈÛÛé. …Ûˆ•Û¶Û …ÈÛïõÛÉÛ …¶Ûé 
…¸ÛïõÍÛÙ©ÛÛ¶Ûà ¾ÛÛªÛÛ …é¤øÅÛé ÉÛä× ? ÍÛ¾Û›ÛÈÛÛé. 

 

5. ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé : 14   

 (1) Ü³ù-ÈÛ’õà½ÛÈÛ¶Û …é¤øÅÛé ÉÛä× ? 

 (2) þùªÛÕ …“Û …é¤øÅÛé ÉÛä× ? 

 (3) ¦øÛˆ’õÛé̂ ¡ö¾Û …é¤øÅÛé ÉÛä× ? 

 (4) ÉÛÛéÌÛ¨ÛÛ×ïõ¶ÛÛé …éïõ¾Û …Û¸ÛÛé. 

 (5) ¸Û¦ø–ÛÛé …é¤øÅÛé ÉÛä× ? 

 (6) …é¶ÍÛé¾¼ÛÅÛ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

 (7) …é¶ÍÛé¾¼ÛÅÛ¶ÛÛ ¸ÛóïõÛÁõ ›÷¨ÛÛÈÛÛé. 

 (8) ïéõ¶ÛÛéÜ¶ÛïõÅÛ …é¶ÍÛé¾¼ÛÅÛ¶Ûà ÉÛÁõ©ÛÛé …Û¸ÛÛé. 

 (9) ›÷¦ø©ÈÛàýÛ ÍÛ×þù½ÛÙ ½ÛæÜ¾ÛïõÛ …é¤øÅÛé ÉÛä× ? 

 (10) ïõýÛÛ ¸ÛóýÛÛé•Û¬Ûà ¸Ûè¬ÈÛà ¸ÛÛé©ÛÛ¶Ûà µÛÁõà¶Ûà …ÛÍÛ¸ÛÛÍÛ ¸ÛÁõà½Ûó¾Û¨Û ïõÁéõ ™öé ©ÛéÈÛä× ¸ÛæÁõÈÛÛÁõ ¬ÛýÛä×. 

 (11) ÜÈÛÜÉÛÌ¤ø ÍÛÛ¸Ûé“ÛÈÛÛþù¶Ûà ¸Ûó¬Û¾Û ¸ÛæÈÛÙµÛÛÁõ¨ÛÛ ÅÛ”ÛÛé. 

 (12) þùÇ …¶Ûé Š›ÛÙ ÈÛ˜˜Ûé¶ÛÛé ÍÛ×¼Û×µÛ þùÉÛÛÙÈÛ©Ûä× ÍÛæªÛ ÅÛ”ÛÛé. 

 (13) ©ÛÁ×õ•Û ÜÈÛµÛéýÛ …é¤øÅÛé ÉÛä× ? 

 (14) ›Ûé A …¶Ûé B ïõÛé¾ýÛä¤ø ¬Û©ÛÛ ÐüÛéýÛ ©ÛÛé [A, B] = ________ ?  

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

    (2) Symbols have their usual meanings.   

 

1. (A) Discuss reflection, transmission and absorption of sound in a hall. Explain the 

graph of intensity versus time for a hall. 7 

OR 

  Describe the construction, working and uses of Nicol prism. 

 
 (B) What is sound absorption coefficient ? Describe a method to determine it. 7 

OR 
  What are half wave plate and quarter wave plate ? Obtain expressions for their 

thickness in the case of calcite crystal.  

 
2. (A) Explain molecular space and phase space. 7 

     OR 
  Discuss Gibbs paradox and obtain Sackur Tetrode equation. 

   
 (B) Show that for one dimensional simple harmonic oscillator, the phase diagrams are 

ellipses and prove that, the number of states per unit volume of µ-space is 1/h3. 7 
OR 

  Give Boltzmann’s equi-partition theorem and show that the energy per degree of 

freedom is 
1

2
  KT. 

 
3. (A) Describe Michelson morely experiment and discuss its results. 7 
     OR 
  Discuss stationary states and obtain time independent Schrodinger equation. 

   
 (B) Write short note on Lorentz’s Fitz Geralt contraction.  7 
          OR 
  Explain the expectation values of movable variable and hence obtain Ehrenfest’s 

theorem. 
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4. (A) Show that :  7 

  (i) (A + B)+ = A+ + B+    

  (ii) (AB)+ = B+ + A+ 

  (iii) (A+)+ = A 

  (iv) < A+A > > 0  

   OR 

  Prove that,  

  [L2, Lx] = [L2, Ly] = [L2, Lz] = 0   

 

 (B) Show that if A and B are self adjoint operators, then i(AB – BA) is self adjoint. 7 

OR õ 

  Explain the degeneracy of an eigen value. What is degree of degeneracy ? What is 

an eigen space ? Explain. 

 

5. Answer following questions in very short : 14   

 (1) What is mean by double refraction ? 

 (2) What is optic axis ? 

 (3) What is Di-croism ? 

 (4) What is unit of absorption coefficient ? 

 (5) What is echo ? 

 (6) Define ensemble. 

 (7) Give types of ensembles. 

 (8) Give conditions for canonical ensemble. 

 (9) What is inertial frame of reference ? 

 (10) Which experiment proves that earth rotate around its own axis ? 

 (11) Write the first postulate of special theory of relativity. 

 (12) Write formula showing relation between energy and mass.  

 (13) What is wave function ? 

 (14) If A and B commutes than  [A, B] = ________ ?  
___________ 

 


