
DA-114 1 P.T.O.  

Seat No. :  _______________ 
  

DA-114 
December-2013 

B.Sc. Sem.-V 
303 : Physics 

(Electromagnetism & Nuclear Physics) 
 

Time :  3 Hours]  [Max. Marks : 70 
 

…Û¸ÛéÅÛ : 232Th = 232.038124u, 238U = 238.048608u, 4He = 4.0026u 

Given :  232Th = 232.038124u, 238U = 238.048608u, 4He = 4.0026u 
 

1. (a) …ÈÛÛÐüïõ ¾ÛÛµýÛ¾Û ¾ÛÛ¤éø ÍÛ¾Û©ÛÅÛ ©ÛÁ×õ•Û“ÛéªÛ ÍÛ¾ÛàïõÁõ¨Û ÅÛ”ÛÛé …¶Ûé ©Ûé¶ÛÛé ŠïéõÅÛ …Û¸ÛÛé.  7 

  Write plane wave field equation of a non-conducting medium and give its 
solution. 

…¬ÛÈÛÛ/OR 

  þùÉÛÛÙÈÛÛé ïéõ þùÁéõïõ ˜Û’õ þùÁõ¾ýÛÛ¶Û …éïõ¾Û ïõþù dU/d þùà¥ø Š©ÍÛœ÷Ù©Û Œ›ÛÙ, ÐüàÍ¤øÁéõÍÛàÍÛ ÅÛä¸Û¶ÛÛ 
“ÛéªÛºõÇ ¼ÛÁõÛé¼ÛÁõ ÐüÛéýÛ ™öé.  

  Show that the energy dissipated per unit volume dU/d in each cycle is 
proportional to the area enclosed by the hysteresis loop. 

 (b) ÜÈÛ²ä©Û˜Ûä×¼ÛïõàýÛ “ÛéªÛ ¾ÛÛ¤éø¶ÛÛ ¾ÛéîÍÛÈÛéÅÛ ÍÛ¾ÛàïõÁõ¨ÛÛé¶Ûä× …¬ÛÙ–Û¤ø¶Û ïõÁõÛé. 7 

  Interpret Maxwell’s equations for electromagnetic field. 

    …¬ÛÈÛÛ/OR 

  ¸ÛÛéˆ¶¤øá•Û ¸Ûó¾ÛéýÛ ÅÛ”ÛÛé …¶Ûé ÍÛÛÜ¼Û©Û ïõÁõÛé.  
  State and prove Poynting’s theorem. 
 

2. (a) Lienard-Wiechert ÜÍ¬ÛÜ©Û¾ÛÛ¶Û ¾ÛéÇÈÛÛé. 7 

  Obtain Lienard-Wiechert potentials. 

    …¬ÛÈÛÛ/OR 

  Áéõ”ÛàýÛ …é¶¤éø¶ÛÛ ÍÛ¾Û›ÛÈÛÛé …¶Ûé þùÉÛÛÙÈÛÛé ïé …µÛÙ-©ÛÁ×õ•Û …é¶¤éø¶ÛÛ Áéõ¦øàýÛé¤øÁõ ïõÁõ©ÛÛ× ÈÛµÛÛÁéõ 
ÉÛÜî©ÛÉÛÛÇà ™öé.  

  Explain linear antenna and show that the healf-wave antenna is much more 
efficient than radiator. 

 (b) ïäõÅÛ Š©ÍÛœ÷Ù©Û ¸ÛÛÈÛÁõ …¶Ûé þùÛéÜÅÛ©Û Ü³ùµÛóäÈÛà¶ÛÛé Š©ÍÛœ÷Ù©Û …ÈÛÁõÛéµÛ •Û¨ÛÛé. 7 

  Compute total power radiated and radiation resistance of an oscillating Dipole. 

     …¬ÛÈÛÛ/OR 

  Larmor ÍÛæªÛ ¾ÛéÇÈÛÛé.  
  Derive Larmor formula. 
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3. (a) (i) -ïõ¨ÛÛé¶Ûà …ÈÛÜµÛ ÍÛ¾Û›ÛÈÛÛé …¶Ûé ˜Û˜ÛÛë straggling ¶Ûà …ÍÛÁõ. 9 

   Explain the range of -particles and discuss the effect of straggling. 

  (ii) ¤æ×øïõ¶ÛÛêµÛ ÅÛ”ÛÛé : Geiger Nuttal Ü¶ÛýÛ¾Û 
   Write short note on : Geiger Nuttal law. 

  (iii) þùÉÛÛÙÈÛÛé ïéõ -“ÛýÛ ïõÁõ©ÛÛ× 238U ÈÛµÛÛÁéõ …ÜÍ¬ÛÁõ ™öé.  

   Show that 238U is unstable against -decay. 

    …¬ÛÈÛÛ/OR 

 (a) ¶ýÛä¤Öøà¶ÛÛé¶Ûé ÉÛÛéµÛÈÛÛ ¾ÛÛ¤éø¶ÛÛé Cowan and Reins ¸ÛóýÛÛé•Û¶Ûä× ÈÛ¨ÛÙ¶Û ïõÁõÛé. 
  Describe Cowan and Reins experiment for the detection of neutrino. 

 (b) (i) -ÜÈÛ–Û¤ø¶Û Œ›ÛÙ ¾ÛÛ¤éø¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ©ÛÛÁõÈÛÛé. 5 

   Derive the equation of -disintegration energy. 

  (ii) 10.54 MeV •ÛÜ©Û-Œ›ÛÙ ÍÛÛ¬Ûé -Š©ÍÛ›÷Ùïõ 212Po, -ïõ¨ÛÛé Š©ÍÛœ÷Ù©Û ïõÁéõ ™öé. ©ÛÛé          
-ÜÈÛ–Û¤ø¶Û Œ›ÛÙ •Û¨ÛÛé. 

   The -emitter 212Po emits -particles with kinetic energy 10.54 MeV. 
Calculate the -disintegration energy. 

    …¬ÛÈÛÛ/OR 

 (b) þùà–ÛÙ …ÈÛÜµÛ -ïõ¨ÛÛé¶Ûä× Š©ÍÛ›÷Ù¶Û ÍÛ¾Û›ÛÈÛÛé.  
  Explain the emission of long range -particles.  

  

4. (a) Weizsacher’s …µÛÙ…Û¶Ûä½ÛÛÜÈÛïõ þùÇ ÍÛ¾ÛàïõÁõ¨Û ¸ÛÁõ¬Ûà ÍÛÛíé¬Ûà ÈÛµÛä Í¬ÛÛýÛà isobar ¶ÛÛé 
¶ýÛäîÅÛàýÛÁõ ÜÈÛ²ä©Û½ÛÛÁõ ©Û¬ÛÛ ™æö¤øà ¸Û¦ø©Ûà Œ›ÛÙ¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé. 8 

  From Weizsacher’s semi-empirical mass formula, derive the equation of nuclear 
charge for most stable isobar and energy release for transition leading to it. 

…¬ÛÈÛÛ/OR 

  Weizsacher’s …µÛÙ…Û¶Ûä½ÛÛÜÈÛïõ þùÇ ÍÛ¾ÛàïõÁõ¨Û¶ÛÛ …ÍÛ×Ü¾Û©Û ÉÛÜî©Û¸Ûþù Ba ©Û¬ÛÛ ÍÛ¾Û©ÛÅÛ 

ÉÛÜî©Û¸Ûþù Bs ¾ÛéÇÈÛÛé. 

  Derive surface energy term Bs and asymmetry term Ba of Weizsacher’s semi-

empirical mass formula. 

 (b) (i) ¶ýÛäîÅÛà…Ûé¶Û Š©ÍÛ›÷Ù¶Û ÍÛ¾Û›ÛÈÛÛé …¶Ûé ¶ýÛäîÅÛà…Ûé¶Û …ÅÛ•ÛàïõÁõ¨Û Œ›ÛÙ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û 
¾ÛéÇÈÛÛé. 6  

   Explain nucleon emission and obtain equation of nucleon separation energy. 

  (ii) Nuclear isomerism ¸ÛÁõ ¤æ×øïõ¶ÛÛêµÛ ÅÛ”ÛÛé. 
   Write short note on nuclear isomerism. 

    …¬ÛÈÛÛ/OR 

 (b) ¶ÛÛêµÛ ÅÛ”ÛÛé : -Š©ÍÛ›÷Ù¶Û ¾ÛÛ¤éø ¸ÛÍÛ×þù•Ûà Ü¶ÛýÛ¾ÛÛé. 
  Write a note on : Selection rules for -emission. 
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5. ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé : 14 

 Answer in brief : 

 (i) ¾Ûäî©Û …ÈÛïõÛÉÛ¾ÛÛ× ÜÈÛ²ä©Û˜Ûä×¼ÛïõàýÛ ©ÛÁ×õ•Û¶ÛÛé ÈÛé•Û …é¤øÅÛé ÉÛä× ? 
  What is the velocity of electromagnetic wave in free space ? 

 (ii) ÍÛÜþùÉÛ g …¶Ûé ÍÛÜþùÉÛ N ÈÛ˜˜Ûé¶ÛÛé ÍÛ×¼Û×µÛ …Û¸ÛÛé.  
  Give the relation between vector g and vector N. 

 (iii) ÈýÛÛ”ýÛÛÜýÛ©Û ïõÁõÛé : Áéõ¦øàýÛéÉÛ¶Û ¡öÛé¶Û 
  Define : Radiation Zone. 

 (iv) TEM ¶Ûä× ¸ÛäÄ×õ ¶ÛÛ¾Û ÅÛ”ÛÛé. 
  Give full form of TEM. 

 (v) ´ùÉýÛ¸ÛóïõÛÉÛ ïéõÈÛà Áõà©Ûé Š©¸Û¶¶Û ¬ÛÛýÛ ? 
  How is visible light produced ? 

 (vi) 228Th90 ¶ÛÛé “ÛýÛ …Û¸ÛÛé. 

  Give the decay of 228Th90. 

 (vii) 28Al ¶ÛÛé -“ÛýÛ …Û¸ÛÛé. 

  Give -decay of 28Al. 

 (viii) (4n + 3) ïõˆ Áéõ¦øàýÛÛé …éÜî¤øÈÛ ËÛé¨Ûà Áõ›æ÷ ïõÁéõ ™öé ? 
  (4n + 3) represents which radioactive series ? 

 (ix) ÈýÛÛ”ýÛÛÜýÛ©Û ïõÁõÛé : Äõ¸ÛÛ×©ÛÜÁõ©Û ÍÛÐü•Ûä¨Ûïõ 
  Define : Conversion coefficient 

 (x) k-ïéõ¸˜ÛÁõ ¸ÛóÜ©ÛÜ’õýÛÛ¶Ûä× ŠþùÛÐüÁõ¨Û …Û¸ÛÛé. 
  Give an example of k-capture reaction. 

 (xi) ÈýÛÛ”ýÛÛÜýÛ©Û ïõÁõÛé : Helicity 
  Define : Helicity 

 (xii) ¸ÛóÜ©ÛÜ’õýÛÛ ¸Ûæ¨ÛÙ ïõÁõÛé : 64Cu29  … + … + … 

  Complete the reaction : 64Cu29  … + … + … 

 (xiii) Mirror nuclei …é¤øÅÛé ÉÛä× ? 
  What are mirror nuclei ? 

 (xiv) þùÇ“ÛÜ©Û …é¤øÅÛé ÉÛä× ? 
  What is mass defect ? 
 

________ 
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