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ÍÛæ˜Û¶ÛÛ : (1) ÍÛ×ßÛÛ…Ûé ¸Ûó˜ÛÜÅÛ©Û …¬ÛÙ µÛÁõÛÈÛé ™öé.  
   (2) þùÁéõïõ ¸ÛóÊ¶Û¶ÛÛ× “Ûä¨Û ÍÛÁõ‛ÛÛ ™öé.  
   (3) ›÷ÄõÁõ ÐüÛéýÛ ©ýÛÛ× …ÛïèõÜ©Û þùÛéÁõÈÛà.  
 

1. (a) ¾ÛéîÍÛÈÛéÅÛ¶ÛÛ× ÍÛ¾ÛàïõÁõ¨ÛÛé ÅÛ‛ÛÛé ©Û¬ÛÛ ©Ûé ¸ÛÁõ¬Ûà ÍÛÛ©Û©ýÛ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé.  7  

     …¬ÛÈÛÛ 

  ÍÛ¾ÛÛ¶Û ˜Ûä×¼ÛïõàýÛ ‚ÛéªÛ¾ÛÛ× “ÛÜ©ÛÉÛàÅÛ ÈÛà›÷½ÛÛÜÁõ©Û ïõ¨Û¶Ûà “ÛÜ©Û ˜Û˜ÛÛë ©Û¬ÛÛ ÅÛÛ¾ÛÙÁõ ÜªÛšýÛÛ …¶Ûé 
ÅÛÛ¾ÛÙÁõ …ÛÈÛèÜ«Û¶ÛÛ× ÍÛ¾ÛàïõÁõ¨ÛÛé ¾ÛéÇÈÛÛé.  

 (b) …˜ÛÇ ÍÛ¾ÛÛ×“Ûà ‚ÛéªÛÛé E, 

B¾ÛÛ× …éïõÅÛ ÈÛà›÷½ÛÛÜÁõ©Û ïõ¨Û¶ÛÛ× “ÛÜ©Û¶ÛÛ× ÍÛ¾ÛàïõÁõ¨Û¶ÛÛé ŠïéõÅÛ ¾ÛéÇÈÛÛé 

…¶Ûé þùÉÛÛÙÈÛÛé ïéõ ïõ¨Û ¦Öøà¹¤ø ÈÛé“Û VD = (E  

B) / B2 µÛÁõÛÈÛé ™öé ©Û¬ÛÛ ˆÅÛéÜî¤Öøïõ ¦Öøà¹¤ø¶Ûä× ½ÛÛíéÜ©Ûïõ       

…¬ÛÙ”Û¤ø¶Û …Û¸ÛÛé.  7 

     …¬ÛÈÛÛ 

  …Ü½ÛÍÛÛÁõà ˜Ûä×¼ÛïõàýÛ ‚ÛéªÛ ïéõÈÛà Áõà©Ûé ˜Ûä×¼ÛïõàýÛ þù¸ÛÙ¨Û¶Ûà ›÷é¾Û ïõÛ¾Û ïõÁéõ ™öé ©Ûé ˜Û˜ÛÛë.  
 

2. (a) ¸ÅÛÛ¡ö¾ÛÛ¾ÛÛ× þùÛéÅÛ¶ÛÛé …¶Ûé ©ÛÁ×õ“ÛÛé¶Ûà ˜Û˜ÛÛÙ ïõÁõÛé ©Û¬ÛÛ ÅÛê“Û¾ýÛäÁõ þùÛéÅÛ¶Û ÍÛ¾Û›ÛÈÛÛé.  7  

     …¬ÛÈÛÛ 

  ¸ÅÛÛ¡ö¾ÛÛ …ÛÈÛèÜ«Û ¾ÛéÇÈÛÈÛÛ ¾ÛÛ¤éø¶Ûà ÈÛíéïõÜÅ¸Ûïõ ¸Û±ùÜ©Û ÍÛ¾Û›ÛÈÛÛé.  

 (b) ÍÛ¾ÛÛ×“Ûà ¸ÅÛÛ¡ö¾ÛÛ ¾ÛÛ¤éø ¾ÛéîÍÛÈÛéÅÛ¶ÛÛ× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé.  7 

     …¬ÛÈÛÛ 

  ¤éøÍ¤ø ¸ÛÛ¤øâïõÅÛÈÛÛþù¶ÛÛ× …ÛµÛÛÁéõ ºõÛé‘õÁõ-¸ÅÛÛ¶ïõ ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé.  
 

3. (a) Ü³ù½ÛÛ›÷¶Û ÍÛÛ×ïõÇ ¸ÛóÜ’õýÛÛ¶ÛÛ× ÍÛ×þù½ÛÙ¾ÛÛ× ‘ºõÛéÁõ ºéõî¤øÁõ ÍÛæªÛ’ K = pf ¾ÛéÇÈÛÛé.  7  

     …¬ÛÈÛÛ 

  ¶ýÛæÜîÅÛýÛÁõ Áõà…éî¤øÁõ¶Ûà ÍÛ×¸Ûæ¨ÛÙ ¾ÛÛÜÐü©Ûà …Û¸ÛÛé ©Û¬ÛÛ U235 ¶ýÛæÜîÅÛýÛÍÛ¶ÛÛ× ÜÈÛ‛Û×¦ø¶Û þùÁõ¾ýÛÛ¶Û 
ÜÈÛ‛Ûä¤øà ¸Û¦ø©Ûà Œ›ÛÙ ˜Û˜ÛÛë.  
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 (b) ¾ÛÛéÍÛ¼ÛÛÁõ …ÍÛÁõ ÍÛ¾Û›ÛÈÛà ©Ûé¶ÛÛé …éïõ ¸ÛóýÛÛé“Û ÍÛÜÈÛÍ©ÛÛÁõ ›÷¨ÛÛÈÛÛé.  7 

     …¬ÛÈÛÛ 

  ¹ýÛä¡ö¶Û ¸ÛóÜ’õýÛÛ ÍÛ¾Û›ÛÈÛà ÍÛ¾ÛàïõÁõ¨ÛÛé ÍÛÛ¬Ûé ïõÛ¼ÛÙ¶Û ˜Û’õ¶Ûà ÍÛ¾Û›æ÷©Ûà …Û¸ÛÛé.  

 

4. (a) ˜ÛÛÁõ ¾ÛæÇ½Ûæ©Û ¼ÛÇÛé ÍÛÜÈÛÍ©ÛÛÁõ ˜Û˜ÛÛë.  7  

           …¬ÛÈÛÛ 

  ïõ¨Û ©Û¬ÛÛ ¸ÛóÜ©Ûïõ¨Û ¸ÛÁõ ¶ÛÛêµÛ ÅÛ‛ÛÛé.  

 (b) ÅÛé¸¤øÛé¶Û ïäõ¤ä×ø¼Û ¸ÛÁõ ¶ÛÛêµÛ ÅÛ‛ÛÛé ©Û¬ÛÛ ÅÛé¸¤øÛé¶Û ¶Û×¼ÛÁõ ÍÛ×Áõ‚Û¨Û ÍÛ¾Û›ÛÈÛÛé.  7 

    …¬ÛÈÛÛ 

  îÈÛÛïÙõ ¾ÛÛé¦éøÅÛ¶Ûà ÍÛÜÈÛÍ©ÛÛÁõ ÍÛ¾Û›æ÷©Ûà …Û¸ÛÛé.  

 

5. ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ× ›÷ÈÛÛ¼ÛÛé …Û¸ÛÛé ƒ 14  

 (1) Ý¸Û˜Û …ÍÛÁõ …é¤øÅÛé ÉÛä× ? 

 (2) ¾Ûé“¶Ûé¤øÛé ¸ÅÛÛ¡ö¾ÛÛ …é¤øÅÛé ÉÛä× ?  

 (3) ÅÛÛ¾ÛÙÁõ …ÛÈÛèÜ«Û …é¤øÅÛé ÉÛä× ? 

 (4) ÅÛé¶›÷ÜÈÛ¶Û¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ÅÛ‛ÛÛé.  

 (5) …éÅºõÈÛé¶Û ©ÛÁ×õ“ÛÛé …é¤øÅÛé ÉÛä× ? 

 (6) ¦øà¼ÛÛˆ ÅÛ×¼ÛÛˆ¶Ûà ÈýÛÛ‛ýÛÛ …Û¸ÛÛé.  

 (7) ÜÈÛ‚Ûé¸Û ÍÛ×¼Û×µÛ ÍÛ¾Û›ÛÈÛÛé.  

 (8) ïõÛéˆ¸Û¨Û ¼Ûé ¾ÛÛé¦øÁéõ¤øÁõ¶ÛÛ× ¶ÛÛ¾Û ›÷¨ÛÛÈÛÛé.  

 (9) ¸ÛóÛé¾¸¤ø ¶ýÛæ¤ÖøÛé¶Û …é¤øÅÛé ÉÛä× ? 

 (10) Ü³ù½ÛÛ›÷¶Û ÍÛÛ×ïõÇ ¸ÛóÜ’õýÛÛ ¾ÛÛ¤éø K < 1 ©Û¬ÛÛ K > 1 ¾ÛÛ¤éø¶ÛÛ ¸ÛÜÁõ¨ÛÛ¾ÛÛé ÅÛ‛ÛÛé.  

 (11) Í¤Öéø¶›÷¶ÛéÍÛ¶ÛÛ× ÍÛ×Áõ‚Û¨Û¶ÛÛé Ü¶ÛýÛ¾Û ÅÛ‛ÛÛé.  

 (12) ïõ¨ÛÛé¶ÛÛ× ïäõ¤ä×ø¼Û¶ÛÛ× ¶ÛÛ¾ÛÛé ›÷¨ÛÛÈÛÛé.  

 (13) –  – + 
?
    

 (14) ¶ýÛæÜîÅÛýÛÁõ Ü³ù½ÛÛ›÷¶Û …é¤øÅÛé ÉÛä× ? 

__________ 
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Instructions : (1) Symbols bear the usual meaning. 

     (2) Each question carries equal marks. 

     (3) Draw a diagram where necessary. 

 

1. (a) Write Maxwell’s equations and using them, obtain the equation of continuity.  7 

OR 

  Discuss the motion of a charged particle in uniform magnetic field and obtain the 

equation for Larmor radius and Larmor frequency.  

 (b) Solve the equations of motion for a single charged particle in constant 

homogeneous fields 

E, 


B. Show that the particle exhibits drift velocity                    

VD = (E  

B) / B2. Give the physical interpretation of electric drift.  7 

OR 

   Explain how a converging magnetic field acts like a magnetic mirror.   

 

2. (a) Discuss oscillations and waves in plasma and explain Langmuir oscillation.  7 

OR 

   Discuss alternative methods of derivation of plasma frequency.   

 (b) Obtain Maxwell’s equations in homogeneous plasma.  7 

OR 

   Obtain Fokker-Plank equation by test particle theory. 

 

3. (a) Obtain the ‘Four Factor Formula’ K = pf with reference to Fission chain 

reaction.   7 

OR 

  Give a detailed account of Nuclear reactor and also discuss the energy released 

during the fission of a U235 nucleus.  

@ge
ni

us
gu

ru
ji



AD-109 4  

 (b) Explain Mossbauer Effect and describe one experiment regarding it.  7 

OR 

   Explain the process of Fusion and also describe the Carbon cycle. 

 

4. (a) Describe in detail the four fundamental forces.  7 

      OR 

   Write a note on particle and antiparticle.  

 (b) Write a note on Lepton family and explain Lepton number conservation.  7 

     OR 

   Explain the Quark model in detail. 

 

5. Answer the following questions :  14 

 (1) What is Pinch effect ? 

 (2) What is magneto plasma ?  

 (3) What is Larmor Frequency ?  

 (4) Write Langevin’s equation. 

 (5) What are Alfven waves ?  

 (6) Define Debye length. 

 (7) Define Dispersion relation.  

 (8) Write the names of any two moderators. 

 (9) What are ‘prompt’ neutrons ?  

 (10) For a fission chain reaction, write the outcome of K < 1 & K > 1.  

 (11) Write the law of conservation of strangeness.  

 (12) Write the names of families of particles.  

 (13) –  – + 
?
  

 (14) What is nuclear fission ?  

__________ 
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