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ÍÛæ̃ Û¶ÛÛ : (1) þùÁéõïõ ¸ÛóÊ¶ÛÛé¶ÛÛ •Ûä¨Û ÍÛÁõ”ÛÛ ™öé. 
  (2) ÍÛ×ßÛÛ…Ûé ¸Ûó˜ÛÜÅÛ©Û …¬ÛÙ µÛÁõÛÈÛé ™öé. 
  (3) ¸ÛóÊ¶Û¶Ûà ›÷¾Û¨Ûà ¼ÛÛ›ä÷¶ÛÛ …×ïõ ¸ÛóÊ¶ÛÛé¶ÛÛ •Ûä¨Û þùÉÛÛÙÈÛé ™öé. 
 
1. (…) …éïõ ¸ÛÁõ¾ÛÛ¨ÛÜÈÛïõ ÅÛé¤øàÍÛ ¾ÛÛ¤éø ÜÈÛ½ÛÛ›÷¶Û ÍÛ×¼Û×µÛ ¾ÛéÇÈÛÛé. 7 

…¬ÛÈÛÛ 
  –Û¶Û ¸ÛþùÛ¬ÛÛë¶Ûà ÜÈÛÜÉÛÌ¤ø ŠÌ¾ÛÛ ¾ÛÛ¤éø …Ûˆ¶ÛÍ¤øÛˆ¶Û¶ÛÛé ÈÛÛþù …Û¸ÛÛé. ÿ˜ÛÛ ©ÛÛ¸Û¾ÛÛ¶Ûé ©Ûé¶Ûà ˜Û˜ÛÛÙ ïõÁõÛé. 

 (¼Û) …éïõ ¸ÛÁõ¾ÛÛ¨ÛÜÈÛïõ ÅÛé¤øàÍÛ ¾ÛÛ¤éø ÜÈÛ½ÛÛ›÷¶Û ÍÛ×¼Û×µÛ ÅÛ”ÛÛé ©Ûé ¸ÛÁõ¬Ûà (i) ÍÛ¾ÛæÐü ÈÛé•Û (ii) ¼ÛÇ 
…˜ÛÇÛ×ïõ¶ÛÛ ÍÛæªÛÛé ¾ÛéÇÈÛÛé. 7 

…¬ÛÈÛÛ 
  –Û¶Û ¸ÛþùÛ¬ÛÛë¶Ûà ÜÈÛÜÉÛÌ¤ø ŠÌ¾ÛÛ ¾ÛÛ¤éø ¦øà-¼ÛÛýÛ¶ÛÛé ÈÛÛþù …Û¸Ûà, ¶Ûà˜ÛÛ ©ÛÛ¸Û¾ÛÛ¶Ûé CV α T3 ÍÛÛÜ¼Û©Û 

ïõÁõÛé.  

 
2. (…) îÅÛÛéÜÍÛýÛÍÛ¶Ûä× ¸Ûó¾ÛéýÛ ÍÛ¾Û›ÛÈÛÛé.  

   Š 
dQ
T  ¾ÛéÇÈÛÛé. 7 

…¬ÛÈÛÛ 
  ¬Û¾ÛÛë¦øÛýÛ¶ÛéÜ¾Ûïõ ÜÈÛµÛéýÛÛé ¾ÛéÇÈÛÛé, …Û ÜÈÛµÛéýÛÛé¶Ûà ¾Ûþùþù¬Ûà ¾ÛéîÍÛ ÈÛéÅÛ¶ÛÛ ˜ÛÛÁõ ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. 

 (¼Û) …é¶¤ÖøÛé¸Ûà¶ÛÛé ÜÍÛ±ùÛ×©Û ÍÛ¾Û›ÛÈÛÛé …¶Ûé ©Ûé¶ÛÛ Š¸ÛýÛÛé•Û¶Ûà ˜Û˜ÛÛÙ ïõÁõÛé.  7 
…¬ÛÈÛÛ 

  Ü³ù©ÛàýÛ T-ds ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé ©Ûé¶Ûà Š¸ÛýÛÛéÜ•Û©ÛÛ ˜Û˜ÛÛë. 

 
3. (…) ¤ÖøÛÜ¶¡öÍ¤øÁõ ¸ÛÜÁõ¸Û¬Û ¾ÛÛ¤éø ¼ÅÛéïõ ¼ÛÛé“Û …ÛïèõÜ©Û þùÛéÁõÛé …¶Ûé ÍÛ×ïõÁõ ¸ÛóÛ˜ÛÅÛÛé ÍÛ¾Û›ÛÈÛÛé. 7 

…¬ÛÈÛÛ 
  ©ÛÛ¸ÛàýÛ ÜÈÛ½ÛÛ•Û …¶Ûé ÜÍ¬ÛÁõ©ÛÛ –Û¤øïõ ÍÛ¾Û›ÛÈÛÛé. ïõÅÛéî¤øÁõ ¼Ûé¡ö ¼ÛÛýÛÍÛ ¸ÛÜÁõ¸Û¬Û ¾ÛÛ¤éø ÜÍ¬ÛÁõ©ÛÛ –Û¤øïõ 

ÍÛ¾Û›ÛÈÛÛé. 

 (¼Û) ïõÅÛéî¤øÁõ ¼Ûé¡ö ¼ÛÛýÛÍÛ …¶Ûé …éÜ¾Û¤øÁõ ¼ÛÛýÛÍÛ ¸ÛÜÁõ¸Û¬Û¶Ûà ”ÛÛ¾Ûà…Ûé þùÉÛÛÙÈÛÛé. 7 
…¬ÛÈÛÛ 

  CE, CB …¶Ûé CC ›Ûé¦øÛ¨Û ¾ÛÛ¤éø¶ÛÛ ¸ÛÜÁõ¸Û¬Û …¶Ûé ©Ûé¶ÛÛ ÍÛ¾Û©ÛäÅýÛ ¸ÛÜÁõ¸Û¬ÛÛé þùÛéÁõÛé ©Ûé¾Û¶ÛÛ ÍÛ¾ÛàïõÁõ¨Û 
ÅÛ”ÛÛé. 
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4. (…) ¼ÛÛéÐüÁõ ÍÛÛé¾ÛÁõºéõÅ¦ø ÈÛÛþù¶Ûà ”ÛÛ¾Ûà…Ûé þùÉÛÛÙÈÛÛé …¶Ûé ÍÛÜþùÉÛ ¸ÛÁõ¾ÛÛ¨Ûä ¾ÛÛé¦éøÅÛ¶Ûà ÅÛÛ“ÛÜ¨Ûïõ©ÛÛ…Ûé¶Ûà 
˜Û˜ÛÛÙ ïõÁõÛé.  7 

…¬ÛÈÛÛ 

  ¶ýÛäÜîÅÛýÛÍÛ¶Ûà …ÛÍÛ¸ÛÛÍÛ ÈÛ©ÛäÙÇÛïõÛÁõ ïõ“ÛÛ¾ÛÛ× ½Ûó¾Û¨Û ïõÁõ©ÛÛ ˆÅÛéî¤ÖøÛé¶Û¶Ûà ˜Ûä×¼ÛïõàýÛ ˜ÛÛïõ¾ÛÛªÛÛ¶Ûä× ÍÛæªÛ 
¾ÛéÇÈÛÛé. 

 (¼Û) L-S ïõ¸ÛÅÛá•Û ÜÈÛÌÛé ¤æ×øïõ¶ÛÛêµÛ ÅÛ”ÛÛé. 7 
…¬ÛÈÛÛ 

  ÍÛÛ¾ÛÛ¶ýÛ ¡öà¾ÛÛ¶Û …ÍÛÁõ¾ÛÛ× ÈÛ¨ÛÙ¸Û¤ø¶Ûà Áéõ”ÛÛ¶Ûà …ÛÈÛèÜ«Û¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé. 

 

5. þùÁéõïõ ¸ÛóÊ¶ÛÛé¶ÛÛé ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé. 14 
 (1) ÍÛ¾ÛæÐü ÈÛé•Û¶Ûä× ÍÛæªÛ ÅÛ”ÛÛé. 

 (2) ¦øÀäÅÛÛ×•Û ¸Ûé¤øà¤ø¶ÛÛ Ü¶ÛýÛ¾Û¶Ûä× ÍÛæªÛ ÅÛ”ÛÛé. 

 (3) …Ûˆ¶ÛÍ¤øÛˆ¶Û ÈÛÛþù ¸Ûó¾ÛÛ¨Ûé –Û¶Û ¸ÛþùÛ¬ÛÙ¾ÛÛ× þùÛéÅÛïõÛé¶Ûà ÍÛ×”ýÛÛ ïéõ¤øÅÛé ÐüÛéýÛ ? 

 (4) –Û¶Û ¸ÛþùÛ¬ÛÛë ¾ÛÛ¤éø ¶Ûà˜ÛÛ ©ÛÛ¸Û¾ÛÛ¶Ûé ÜÈÛÜÉÛÌ¤ø ŠÌ¾ÛÛ …¶Ûé ©ÛÛ¸Û¾ÛÛ¶Û ÈÛ˜˜Ûé¶ÛÛé ÍÛ×¼Û×µÛ þùÉÛÛÙÈÛ©Ûä ÍÛ¾ÛàïõÁõ¨Û 
ÅÛ”ÛÛé. 

 (5) …ÈÛÂú±ù ¸ÛóÜ’õýÛÛ …é¤øÅÛé ÉÛä× ? 

 (6) ¾ÛéîÍÛÈÛéÅÛ¶ÛÛ ˜ÛÛÁõ ¬Û¾ÛÛë¦øÛýÛ¶ÛéÜ¾Ûïõ ÍÛ¾ÛàïõÁõ¨ÛÛé ÅÛ”ÛÛé. 

 (7) ¼Ûà›ä÷ ÉÛÜî©Û ÍÛ¾ÛàïõÁõ¨Û ÅÛ”ÛÛé. 

 (8) ÈýÛä©’õ¾Û¨Û ©ÛÛ¸Û¾ÛÛ¶Û¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

 (9) îÅÛà¸Ûá•Û ÜÍÛ•¶ÛÅÛ …é¤øÅÛé ÉÛä× ? 

 (10) ˜ÛÛÁõ ÍÛ×ïõÁõ ¸ÛóÛ˜ÛÅÛÛé ÅÛ”ÛÛé. 

 (11) ASCII ïõÛé¦ø¶Ûä× ¸ÛæÄ×õ ¶ÛÛ¾Û …Û¸ÛÛé. 

 (12) 1010 •Ûóé ïõÛé¦ø ¾ÛÛ¤éø ¼ÛÛˆ¶ÛÁõà ïõÛé¦ø ¾ÛéÇÈÛÛé. 

 (13) ÅÛÛÁõ¾ÛÛéÁõ …ÛÈÛèÜ«Û ÈýÛÛ”ýÛÛÜýÛ©Û ïõÁõÛé. 

 (14) ¸ÛÛÊ˜Û¶Û ¼Ûéïõ …ÍÛÁõ ÈýÛÛ”ýÛÛÜýÛ©Û ïõÁõÛé. 

___________ 
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Instructions : (1) All questions carry equal marks. 
   (2) Symbols have their usual meanings. 
   (3) Numbers on right side of questions indicate marks. 

 
1. (a) Obtain dispersion relation for mono-atomic lattice. 7 
     OR 
  Give Einstein’s theory for specific heat of solids. Discuss it for high temperature. 
 
 (b) Write the dispersion relation for mono-atomic lattice, from that obtain equation of       

(i) Group Velocity (ii) Force Constant. 7 
OR 

  Give De-bye’s theory for specific heat of solids and prove that at low temperature 
CV α T3. 

 
 

2. (a) Explain Clausius’s theorem and obtain Š 
dQ
T  . 7 

    OR 
  Obtain thermodynamic functions and derive Maxwell’s four equations. 
 
 (b) Explain principle of Entropy and discuss its application. 7 
    OR 
  Obtain second T-ds equation and discuss its application. 
 
 
3. (a) For transistor circuit draw a black box and explain hybrid parameters. 7 

OR 
  Explain thermal runaway and stability factor for collector base bias circuit.  
 
 (b) Give drawbacks of collector base bias and emitter bias circuit. 7 

OR 
  Draw the circuit for CE, CB and CC transistors amplifiers. Draw their equivalent 

circuits, write their equations.  
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4. (a) State drawbacks of Bohr-Sommerfeld model. Discuss in detail characteristics of 
vector atom model. 7 

OR 
  Derive an expression for magnetic moment of electron revolving around nucleus in 

circular orbit. 
 
 (b) Write short note on L-S coupling. 7 
    OR 
  Derive an equation for the frequency of spectral lines in case of Normal Zeeman 

effect. 
 
 
5. Give very brief answers : 14 

 (1) Write the equation of group velocity. 

 (2) Write the equation of Dulang Petit’s Law. 

 (3) According to Einstein’s theory what is number of oscillators in a given solid      
matter ? 

 (4) Write down the equation showing relation between specific heat and temperature, 
in solids. 

 (5) What is throttling process ? 

 (6) Write Maxwell’s four thermodynamic equations.  

 (7) Write second energy equation. 

 (8) Define inversion temperature. 

 (9) What is meant by Clipping signal ? 

 (10) Write four H-parameters. 

 (11) Give full name of ‘ASCII’ Code. 

 (12) Write down Binary Code for 1010 Grey Code. 

 (13) Define Larmor frequency. 

 (14) Define Paschen Back effect. 
 

___________ 
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