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1. (a) –Û¶Û ¸ÛþùÛ¬ÛÛë¶Ûä× ŠÌ¾ÛàýÛ ¸ÛóÍÛÛÁõ¨Û ÍÛ¾Û›ÛÈÛÛé …¶Ûé α ¾ÛÛ¤éø¶Ûä× ÍÛæªÛ ©ÛÛÁõÈÛÛé. 7 

           …¬ÛÈÛÛ 

   ¶Ûà˜Ûé þùÉÛÛÙÈÛéÅÛ ºõÛé¶ÛÛé¶Û-…¬Û¦øÛ¾Û¨Û ¸ÛóÜ’õýÛÛ…Ûé ÍÛ¾Û›ÛÈÛÛé. 

   (i) N (Normal) - ¸ÛóÜ’õýÛÛ…Ûé 

   (ii) U (Umklapp) - ¸ÛóÜ’õýÛÛ…Ûé 

 (b) ºõÛé¶ÛÛé¶Û ÜÈÛ½ÛÛ›÷¶Û¶ÛÛ …½ýÛÛÍÛ ¾ÛÛ¤éø¶ÛÛé …ÜÍ¬ÛÜ©ÛÍ¬ÛÛ¸Ûïõ ¶ýÛä¤ÖøÛé¶Û ¸ÛóÜïõ¨ÛÙ¶Û ¸ÛóýÛÛé•Û ÍÛ¾Û›ÛÈÛÛé. 7 

      …¬ÛÈÛÛ 

   ÍÛÁõÇ …ÛÈÛ©ÛÙþùÛéÅÛïõ ¾ÛÛ¤éø ÍÛÁéõÁõÛÉÛ ŠÌ¾ÛÛ Š›ÛÙ ¾ÛÛ¤éø¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. 

  

2. (a) ¸Ûó¬Û¾Û …¶Ûé Ü³ù©ÛàýÛ Š›ÛÙ ÍÛ¾ÛàïõÁõ¨ÛÛé ¾ÛéÇÈÛÛé. …ÛþùÉÛÙÈÛÛýÛä ¾ÛÛ¤éø ¸Ûó¬Û¾Û Š›ÛÙ ÍÛ¾ÛàïõÁõ¨Û¶Ûà 
Š¸ÛýÛÛéÜ•Û©ÛÛ ÍÛ¾Û›ÛÈÛÛé. 8 

…¬ÛÈÛÛ 

  ›æ÷ÅÛ ¬ÛÛé¾ÛÍÛ¶Û¶ÛÛé Ü™ö®ùÛÇä ¸ÅÛ•Û¶ÛÛé ¸Ûó¾ÛéýÛ ÍÛ¾Û›ÛÈÛÛé …¶Ûé ›æ÷ÅÛ ¬ÛÛé¾ÛÍÛ¶Û …×ïõ µ ¾ÛÛ¤éø¶Ûä× ÍÛæªÛ 
¾ÛéÇÈÛÛé. 

 (b) …ÛþùÉÛÙÈÛÛýÛä¶Ûà …é¶¤ÖøÛȩ́ Ûà ¾ÛÛ¤éø¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. 6  

     …¬ÛÈÛÛ 

   (i) …é¶¤ÖøÛȩ́ Ûà ÜÍÛ±ùÛ×©Û¶ÛÛ Š¸ÛýÛÛé•Û ÍÛ¾Û›ÛÈÛÛé. 

   (ii) T-S …ÛÅÛé”Û¶ÛÛ Š¸ÛýÛÛé•ÛÛé ÅÛ”ÛÛé. 
  

3. (a) ïõÅÛéî¤øÁõ ¼ÛÛýÛÍÛ ¸ÛÜÁõ¸Û¬Û ÍÛ¾Û›ÛÈÛÛé. …Û ¸ÛÜÁõ¸Û¬Û ¾ÛÛ¤éø ÜÍ¬ÛÁõ©ÛÛ –Û¤øïõ S ¾ÛéÇÈÛÛé. 8 

       …¬ÛÈÛÛ 

   (i) þùÉÛÛ×ïõà ÍÛ×”ýÛÛ¶Ûé Ü³ù…×ïõà¾ÛÛ× ºéõÁõÈÛÛé. 4 

    (1) 204  (2) 99.99 

   (ii) ÍÛÛéÇÛ×ïõ (Hexadecimal) ÍÛ×”ýÛÛ¶Ûé Ü³ù…×ïõà ÍÛ×”ýÛÛ¾ÛÛ× ºéõÁõÈÛÛé. 4  

    (1) 8AC  (2) 9FD 
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 (b) CE ¸ÛÜÁõ¸Û¬Û ¾ÛÛ¤éø ˆ¶Û¸Ûä¤ø …¶Ûé …ÛŠ¤ø¸Ûä¤ø ÅÛÛ“ÛÜ¨Ûïõ …ÛÅÛé”ÛÛé þùÛéÁõÛé. …Û …ÛÅÛé”ÛÛé ¸ÛÁõ¬Ûà ˜ÛÛÁõ 
¸ÛóÛ˜ÛÅÛÛé hie, hfe, hre …¶Ûé hoe ¾ÛéÇÈÛÛé. 6 

           …¬ÛÈÛÛ 

  (i) “PHYSICS” ¾ÛÛ¤éø ASCII ïõÛé¦ø ÅÛ”ÛÛé. 2 

   (ii) Ü³ù…×ïõà ÍÛ×”ýÛÛ…Ûé 100111.11 …¶Ûé 10100 ¾ÛÛ¤éø þùÉÛÛ×ïõà ¾ÛæÅýÛ ÉÛä× ™öé ? 4   

 

4. (a) ïõÛé̈ ÛàýÛ ÈÛé•Û¾ÛÛ¶Û¶ÛÛ ÍÛ×ýÛÛé›÷¶Û ¾ÛÛ¤éø L-S ýÛä•¾Û¶Û (Coupling) ÍÛ¾Û›ÛÈÛÛé. 8 

           …¬ÛÈÛÛ  

   ÍÛÛ¾ÛÛ¶ýÛ ¡öà¾ÛÛ¶Û …ÍÛÁõ ÍÛ¾Û›ÛÈÛÛé. 

 (b) ïõ“ÛàýÛ ˜Ûä×¼ÛïõàýÛ ˜ÛÛïõ¾ÛÛªÛÛ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. 6 

              …¬ÛÈÛÛ 

   ˆÅÛéî¤ÖøÛé¶Û Í¸Ûà¶Û ¸ÛÁõ ¤æ×øïõ¶ÛÛêµÛ ÅÛ”ÛÛé. 

 

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

 (1) ¸Ûó¬Û¾Û Ü¼ÛóÅÈÛÛ¶Û ¡öÛé¶Û ÈýÛÛ”ýÛÛÜýÛ©Û ïõÁõÛé. 

 (2) ¦øÀäÅÛÛé•Û ¸ÛéÜ¤ø¤ø¶ÛÛé Ü¶ÛýÛ¾Û ÅÛ”ÛÛé. 

 (3) ¼ÛÇ …˜ÛÇÛ×ïõ¶ÛÛ Äõ¸Û¾ÛÛ× ýÛ×ªÛ-¾ÛÛé¦øÀäÅÛÍÛ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ÅÛ”ÛÛé. 

 (4) •Ûóä¶ÛéÍÛ¶Û ¸ÛóÛ˜ÛÅÛ¶Ûä× ¾ÛæÅýÛ ïõÛé¶ÛÛ ¸ÛÁõ …ÛµÛÛÁõ ÁõÛ”Ûé ™öé ? 

 (5) îÅÛÛéÜÍÛýÛÍÛ ¸Ûó¾ÛéýÛ¶Ûä× •ÛÛÜ¨ÛÜ©ÛýÛ ÍÈÛÄõ¸Û ÅÛ”ÛÛé. 

 (6) …ÍÛ¾ÛÜþù•µÛ¾Ûâ ¸ÛóÜ’õýÛÛ ÉÛä× ™öé ? 

 (7) þùÉÛÛ×ïõà ÍÛ×”ýÛÛ 35 ¶Ûé Excess-3 ÍÛ×”ýÛÛ¾ÛÛ× ºéõÁõÈÛÛé. 

 (8) ›÷é ¾Ûé¾ÛÁõà ˜Ûà¸Û¾ÛÛ× 2048K ›÷é¤øÅÛÛé ÍÛ×•ÛóÐü ¬ÛÛýÛ ©Ûé¶Ûé _______ ¾Ûé¾ÛÁõà ïõÐéü ™öé. 

  (9) Ü³ù…×ïõà ÍÛ×”ýÛÛ 1000 ¶Ûé •Ûóé (Gray) ïõÛé¦ø¾ÛÛ× ºéõÁõÈÛÛé. 

 (10) 3P3/2 …ÈÛÍ¬ÛÛ ¾ÛÛ¤é J ¶Ûà Ýïõ¾Û©Û ïéõ¤øÅÛà ÐüÛéýÛ ?ø    

 (11) ÈÛ¨ÛÙ̧ Û¤ø Áéõ”ÛÛ¶Ûà ¸ÛÐüÛéÇÛˆ ÈýÛÛ”ýÛÛÜýÛ©Û ïõÁõÛé. 

 (12) Í¤øÛïÙõ (Stark) …ÍÛÁõ ÈýÛÛ”ýÛÛÜýÛ©Û ïõÁõÛé. 

 (13) ¸ÛÛŠÅÛà¶ÛÛé …¸ÛÈÛ›÷Ù¶Û¶ÛÛé ÜÍÛ±ùÛ×©Û ÅÛ”ÛÛé. 

 (14) •Ûà¼¡ö ÜÈÛµÛéýÛ¶Ûä× ÜÈÛïõÅÛà©Û ÍÈÛÄõ¸Û ÅÛ”ÛÛé. 

___________  
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1. (a) Explain thermal expansion of solid and derive an expression for α. 7 

           OR 

   Explain the following phonon collision processes : 

   (i) N (Normal) - process 

   (ii) U (Umklapp) - process 

 (b) Explain experimental setup for the measurement of phonon dispersion by inelastic 

neutron scattering. 7 

OR 

   Derive equation of average thermal energy of Harmonic oscillator. 

  

2. (a) Obtain first and second energy equations. Explain usefulness of first energy 

equation of an ideal gas. 8 

OR 

  Explain Joule-Thomson’s porous plug experiment and obtain the formula for 

Joule-Thomson coefficient µ.  

 (b) Obtain an expression for entropy of an ideal gas. 6  

     OR 

   (i) Explain the uses of entropy principle.  

   (ii) Write the uses of T-S diagram. 

  

3. (a) Draw the collector bias circuit and obtain the stability factor S for it. 8 

       OR 

   (i) Obtain the binary equivalent for 4 

    (1) 204  (2) 99.99 

   (ii) Convert hexadecimal number to binary number  4  

    (1) 8AC  (2) 9FD 
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 (b) Draw the input and output characteristics curves for a CE circuit. Obtain the four 

h-parameters hie, hfe, hre, hoe from these characteristic curves.  6 

           OR 

  (i) Write  ASCII code for “PHYSICS” 2 

   (ii) What is the decimal value of binary 100111.11 and 10100 ? 4   

 

4. (a) Explain the L-S coupling for the addition of angular momentum. 8 

           OR  

   Explain the normal Zeeman Effect.  

 (b) Obtain equation of Orbital magnetic moment. 6 

              OR 

   Write a note on electron spin. 

 

5. Answer in short :   14 

 (1) Define first Brillouin Zone. 

 (2) Write Dulong-Petit  Law. 

 (3) Write the equation of Young’s modulus in terms of force constants. 

 (4) On which factors does the value of Gruneisen parameter depend ? 

 (5) Write mathematical form of Clausius theorem. 

 (6) What is anisotropic process ? 

 (7) Convert 35 to an excess-3 number. 

 (8) A memory chip that stores 2048 K is called _____ memory. 

  (9) Convert 1000 binary code to Gray code. 

 (10) In 3P3/2 state what is the value of J ?    

 (11) Define width of a spectral line. 

 (12) Define Stark Effect. 

 (13) Write Paulis exclusions principle. 

 (14) Write the differential form of Gibbs function 

___________ 


