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

  (2) ÍÛ×ßÛÛ…Ûé¶ÛÛ …¬ÛÙ ¸Ûó̃ ÛÜÅÛ©Û ¸Ûó̈ ÛÛÜÅÛïõÛ ¾Ûä›÷¼Û ™öé.  

  (3) ¶ÛÈÛÛé ¸ÛóÊ¶Û ¶ÛÈÛÛ ¸ÛÛ¶ÛÛ ¸ÛÁõ ÉÛÄõ ïõÁõÈÛÛé.  
 

1. (a) …éïõ ¸ÛÛÜÁõ¾ÛÛÜ¨Ûïõ …éïõ ¸ÛÁõ¾ÛÛ¨Ûäïõ ÅÛé¤øàÍÛ ¾ÛÛ¤éø ÜÈÛ½ÛÛ›÷¶Û ÍÛ×¼Û×µÛ (dispersion relation)     

¾ÛéÇÈÛÛé.   7 

                                  …¬ÛÈÛÛ  
  –Û¶Û ¸ÛþùÛ¬ÛÛë¶Ûà ÜÈÛÜÉÛÌ¤ø ŠÌ¾ÛÛ ¾ÛÛ¤éø ¦øà-¼ÛÛýÛ¶ÛÛé ÈÛÛþù ÍÛ¾Û›ÛÈÛÛé …¶Ûé þùÉÛÛÙÈÛÛé ïéõ               

CV = 3R FD 






θD

T
. 

 (b) Ü³ù-¸ÛÁõ¾ÛÛ¨Ûäïõ ÅÛéÜ¤øÍÛ¶ÛÛ× þùÛéÅÛ¶ÛÛé ÍÛ¾Û›ÛÈÛÛé …¶Ûé ω2 ¾ÛÛ¤éø¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé.  7 

                               …¬ÛÈÛÛ 
  –Û¶Û ¸ÛþùÛ¬ÛÛë¶Ûä× ŠÌ¾ÛàýÛ ¸ÛóÍÛÁõ¨Û ÍÛ¾Û›ÛÈÛÛé …¶Ûé α ¾ÛÛ¤éø¶Ûä× ÍÛæªÛ ©ÛÛÁõÈÛÛé.  

 
2. (a) ¸Ûó¬Û¾Û …¶Ûé Ü³ù©ÛàýÛ T-ds ÍÛ¾ÛàïõÁõ¨ÛÛé ¾ÛéÇÈÛÛé. ¸Ûó¬Û¾Û T-ds ÍÛ¾ÛàïõÁ¨Û¶Ûà Š¸ÛýÛÛéÜ•Û©ÛÛ ˜Û˜ÛÛë. 9 

…¬ÛÈÛÛ 
  …é¶¬ÛÛÅ¸Ûà ÜÈÛµÛéýÛ ÍÛ¾Û›ÛÈÛÛé …¶Ûé ©Ûé¶ÛÛ ¸Ûó¬Û¾Û ªÛ¨Û •Ûä̈ ÛµÛ¾ÛÛë¶Ûà ˜Û˜ÛÛÙ ïõÁõÛé. ¬ÛóÛé¤øÅÛá•Û ¸ÛóÜ’õýÛÛ¶ÛÛé 

¸ÛóýÛÛé•Û ÈÛ¨ÛÙÈÛÛé …¶Ûé þùÉÛÛÙÈÛÛé ïéõ Hi = Hf. 

 (b) þùÛ¼Û¶ÛàýÛ©ÛÛ ÍÛ¾Û›ÛÈÛÛé …¶Ûé þùÉÛÛÙÈÛÛé ïéõ ÍÛ¾ÛÜþù•µÛ¾Ûâ –Û¶Û ¸ÛþùÛ¬ÛÙ ¾ÛÛ¤éø K = 3δ. 5 

                                  …¬ÛÈÛÛ 

  …é¶¤ÖøÛȩ́ Ûà ÍÛ¾Û›ÛÈÛÛé …¶Ûé ©Ûé¶Ûä× •Û¨Ûà©ÛàýÛ ÍÈÛÄõ¸Û dS = 
dQ

T
 ¾ÛéÇÈÛÛé.  

 

3. (a) …é¾Ûà¤øÁõ ¼ÛÛýÛÍÛ ¸ÛÜÁõ¸Û¬Û ÍÛ¾Û›ÛÈÛÛé. …Û ¸ÛÜÁõ¸Û¬Û ¾ÛÛ¤éø ÜÍ¬ÛÁõ©ÛÛ –Û¤øïõ ¾ÛéÇÈÛÛé. 7 

                                …¬ÛÈÛÛ 
  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 

h-¸ÛóÛ˜ÛÅÛÛé hie, hfe, hre, hoe ¾ÛéÇÈÛÛé.  



AL-103 2  

 (b) ïõÅÛéî¤øÁõ ¼Ûé¡ö ¼ÛÛýÛÍÛ ¸ÛÜÁõ¸Û¬Û ¾ÛÛ¤éø ÜÍ¬ÛÁõ©ÛÛ –Û¤øïõ ¾ÛéÇÈÛÛé. …Û ¸ÛÜÁõ¸Û¬Û¶Ûà ”ÛÛ¾Ûà…Ûé ˜Û˜ÛÛë. 7 

…¬ÛÈÛÛ 

  (i) Hexadecimal ÍÛ×”ýÛÛ B56C.4 ¶Ûé þùÉÛÛ×ïõà (decimal) ÍÛ×”ýÛÛ¾ÛÛ× ºéõÁõÈÛÛé. 3 

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

  (iii) Ü³ù…×ïõà ÍÛ×”ýÛÛ 1001.01 ¶Ûä× þùÉÛÛ×ïõà ¾ÛæÅýÛ ÉÛä× ™öé ? 2 

 

4. (a) Í¤øÛïÙõ …ÍÛÁõ ÜÈÛÍ©Ûè©Û¾ÛÛ× ÍÛ¾Û›ÛÈÛÛé.  9 

     …¬ÛÈÛÛ 

  ¸ÛÛÊ˜Û¶Û-¼Ûéïõ …ÍÛÁõ ÜÈÛÍ©Ûè©Û¾ÛÛ× ÍÛ¾Û›ÛÈÛÛé.  

 (b) …ÍÛÛ¾ÛÛ¶ýÛ ¡öà¾ÛÛ¶Û …ÍÛÁõ ¸ÛÁõ ¤æ×øïõ¶ÛÛêµÛ ÅÛ”ÛÛé. 5 

      …¬ÛÈÛÛ 

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

 

5. ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé : 14 

 (1) ºõÛé¶ÛÛé¶Û …é¤øÅÛé ÉÛä× ? 

 (2) Ü³ù¸ÛÁõ¾ÛÛ¨Ûäïõ ÅÛé¤øàÍÛ¾ÛÛ× …Ûȩ́ ¤øàïõÅÛ ¼ÛóÛ¶˜Û¾ÛÛ× ¼Ûé ïõ¨ÛÛé u …¶Ûé v ¶ÛÛ Í¬ÛÛ¶ÛÛ×©ÛÁõ ________ ÐüÛéýÛ 
™öé.  

 (3) ¦øÀäÅÛÛê•Û-¸ÛéÜ¤ø¤ø¶ÛÛé Ü¶ÛýÛ¾Û ÅÛ”ÛÛé.  

 (4) …ÛéÁõ¦øÛ¶ÛÛ ©ÛÛ¸Û¾ÛÛ¶Ûé ÐüÛˆ¦ÖøÛé›÷¶Û …¶Ûé ÜÐüÜÅÛýÛ¾Û Ü™ö®ùÛÇä ¸ÅÛ•Û¾ÛÛ×¬Ûà ¸ÛÍÛÛÁõ ¬ÛÛýÛ ™öé ©ýÛÛÁéõ ©Ûé¾Û¶Ûä× 
©ÛÛ¸Û¾ÛÛ¶Û _______ ™öé.  

 (5) T-S ¦øÛýÛÛ•ÛóÛ¾Û¶ÛÛé ïõÛé̂ ¸Û¨Û …éïõ Š¸ÛýÛÛé•Û ÅÛ”ÛÛé.  

 (6) ÐéüÅ¾ÛÐüÛéÅ¤Õø¡ö ÜÈÛµÛéýÛ¶Ûä× ÜÈÛïõÜÍÛ©Û ÍÈÛÄõ¸Û ÅÛ”ÛÛé.  

 (7) …ÛþùÉÛÙ ÈÛÛýÛä ¾ÛÛ¤éø, ›æ÷ÅÛ-ïéõÜÅÈÛ¶Û …×ïõ µ = ________ 

 (8) Ü³ù…×ïõà ÍÛ×”ýÛÛ 10011 ¶Ûé þùÉÛÛ×ïõà (decimal) ¾ÛÛ× ºéõÁõÈÛÛé. 

 (9) þùÉÛÛ×ïõà ÍÛ×”ýÛÛ 12 ¶Ûé Ü³ù…×ïõà ÍÛ×”ýÛÛ¾ÛÛ× ºéõÁõÈÛÛé.  

 (10) Ü³ù…×ïõà ÍÛ×”ýÛÛ 1101 ¶Ûà hexadecimal ÍÛ×”ýÛÛ ïõˆ ™öé ? 

 (11) Ü³ù…×ïõà ÍÛ×”ýÛÛ 1000 ¾ÛÛ¤éø¶ÛÛé gray ïõÛé¦ø ïõýÛÛé ™öé ? 

 (12) ÈÛ¨ÛÙ̧ Û¤ø Áéõ”ÛÛ¶Ûà ¸ÛÐüÛéÇÛˆ ¶Û‘õà ïõÁõ©ÛÛ× ¸ÛÜÁõ¼ÛÇÛé¶ÛÛ ¶ÛÛ¾Û …Û¸ÛÛé.  

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

 (14) Ðäü¶¦ø¶ÛÛ Ü¶ÛýÛ¾Û¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõà ¶ÛÛˆ¤ÖøÛé›÷¶Û ¸ÛÁõ¾ÛÛ¨Ûä¶Ûà µÛÁõÛÜÍ¬ÛÜ©Û ¶Û‘õà ïõÁõÛé.  

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

   (2) Symbols have their usual meaning. 

   (3) Start new question on a new page. 

 
1. (a) Obtain the dispersion relation for a one-dimensional mono-atomic lattice. 7 

                                  OR 

  Explain Debye’s theory of specific heat of solids and show that CV = 3R FD 






θD

T
. 

 (b) Explain oscillations of diatomic lattice and obtain an expression for ω2. 7 

                               OR 

  Explain thermal expansion of solids and derive an expression for α. 

 
2. (a) Obtain first and second T-ds equations. Discuss the usefulness of first T-ds 

equation.  9 

OR 

  Explain enthalpy function and discuss its first three properties. Describe the 

experiment of throttling process and show that Hi = Hf. 

 (b) Explain compressibility and show that K = 3δ for an isotropic solid body. 5 

                                  OR 

  Explain entropy and hence obtain the mathematic formulation dS = 
dQ

T
. 

 
3. (a) Explain emitter bias circuit. Obtain the stability factor for this circuit. 7 

                                OR 

  Draw the input and output characteristic curves for a CE circuit. Obtain the four h 

parameters hie, hfe, hre, hoe from these curves. 



AL-103 4  

 (b) Obtain the stability factor for collector base bias circuit. Discuss the limitations of 

this circuit.  7 

OR 

  (i) Convert hexadecimal number B56C.4 to decimal number. 3 

  (ii) Write ASCII code for “HELLO”. 2 

  (iii) What is the decimal value of binary 1001.01 ? 2 

 

4. (a) Explain in detail stark effect. 9 

     OR 

  Explain in detail Paschen-Back effect. 

 (b) Write a short note on Anomalous Zeeman effect. 5 

      OR 

  Write a short note on Electron spin. 

 

5. Answer in short :  14 

 (1) What is a phonon ? 

 (2) In a diatomic lattice, the displacements of particles u and v are ________ in 

optical branch. 

 (3) Write Dulong-Petit Law. 

 (4) At room temperature, the temperature of hydrogen and helium _______ when 

passed through the porous plug. 

 (5) Write any one use of T-S diagram. 

 (6) Write the differential form of Helmholtz function. 

 (7) For an ideal gas, Joule-Kelvin coefficient µ = ________ 

 (8) Convert binary number 10011 into decimal number. 

 (9) What is the binary number for decimal number 12 ? 

 (10) What is the hexadecimal number for binary number 1101 ? 

 (11) What is the gray code for binary number 1000 ? 

 (12) Name the factors that affect the width of a spectral line. 

 (13) Write Paulis exclusion principle. 

 (14) Determine ground state of nitrogen atom using Hund’s rule. 

___________ 


