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1. (A) ¾ÛéîÍÛÈÛéÅÛ ÍÛ¾ÛàïõÁõ¨Û …Û¸ÛÛé …¶Ûé ÍÛÛ©Û©ýÛ ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé …¶Ûé ©Ûé ˜ÛÛ›÷Ù ÍÛ×Áõ“Û¨Û ïéõÈÛà Áõà©Ûé 

ÈýÛî©Û ïõÁéõ ™öé ? ÍÛ¾Û›ÛÈÛÛé.  7 

  Giving Maxwell’s equation, derive the equation of continuity and explain how it 

expresses conservation of charge. 

…¬ÛÈÛÛ/OR 

  ÍÛ¾ÛÛ¶Û ˜Ûä×¼ÛïõàýÛ “ÛéªÛ¾ÛÛ× •ÛÜ©ÛÉÛàÅÛ ˜ÛÛ›÷Ù ïõ¨Û ¾ÛÛ¤éø •ÛÛˆÁõÛé ÜªÛšýÛÛ …¶Ûé •ÛÛˆÁõÛé-Ü»õïõÈÛ¶ÍÛà¶ÛÛ 

ÍÛ¾ÛàïõÁõ¨ÛÛé ¾ÛéÇÈÛÛé. 

  Derive the equations for gyro-radius and gyro-frequency of a charged particle, 

moving in uniform magnetic field.  

 (B) ÍÛ©Û©Û ÜÈÛ²ä©Û …¶Ûé ˜Ûä×¼ÛïõàýÛ “ÛéªÛ¾ÛÛ× •ÛÜ©ÛÉÛàÅÛ ˜ÛÛ›÷Ù ïõ¨Û¶Ûà •ÛÜ©Û ÍÛ¾ÛàïõÁõ¨Û …Û¸Û©ÛÛ× Ü¦Öø¹¤ø ÈÛé•Û¶ÛÛ 

ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé …¶Ûé ©Ûé¶ÛÛé ½ÛÛíéÜ©Ûïõ …¬ÛÙ–Û¤ø¶Û ïõÁõÛé.  7 

  Giving equation of motion of a charged particle in constant electric and magnetic 

field, obtain equation of drift velocity and discuss physical interpretation of it.  

…¬ÛÈÛÛ/OR 

  Converging ˜Ûä×¼ÛïõàýÛ “ÛéªÛ ïéõÈÛà Áõà©Ûé ˜Ûä×¼ÛïõàýÛ þù¸ÛÙ̈ Û ›÷é¾Û ïõÛ¾Û ïõÁéõ ™öé ? ¼Û©ÛÛÈÛÛé.  

  Show how a converging magnetic field acts like a magnetic mirror ? 

 

2. (A) ¸ÅÛÛ¡ö¾ÛÛ …ÛÈÛ©ÛÙ¶ÛÛé¶Ûà ¸Û±ùÜ©Û …Û¸ÛÛé …¶Ûé ¸ÅÛÛ¡ö¾ÛÛ …ÛÈÛèÜ«Û ¾ÛÛ¤éø ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé.  7 

  Give the mechanism of plasma oscillations and derive the expression for plasma 

frequency. 

…¬ÛÈÛÛ/OR 

  ¸ÅÛÛ¡ö¾ÛÛ¶Ûà µÛóäÈÛàïõÁõ¨Û©ÛÛ ÍÛ¾Û›ÛÈÛÛé …¶Ûé ÍÛ©Û©Û ÅÛÛ•Ûä ˜Ûä×¼ÛïõàýÛ “ÛéªÛ ¾ÛÛ¤éø ÜÈÛ“Ûȩ́ Û (Dispersion) 

ÍÛ×¼Û×µÛÛé …¶Ûé Phase ÈÛé•Û ¾ÛéÇÈÛÛé.  

  Explain Polarisability of plasma and obtain the dispersion relations and phase 

velocity for steady applied magnetic field.  
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 (B) Plasma Sheath ÍÛ¾Û›ÛÈÛÛé …¶Ûé ›÷ÄõÁõà ÍÛ¾ÛàïõÁõ¨ÛÛé ¾ÛéÇÈÛÛé. 7 

  Explain plasma sheath and derive necessary equation. 

                               …¬ÛÈÛÛ/OR 

  Debye Screening …Û¸ÛÛé …¶Ûé ÍÛ¾Û›ÛÈÛÛé ©Û¬ÛÛ Debye Length¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé. 

  Give and explain modal for Debye screening. Also derive the expression for Debye 

Length.  

 

3. (A) Mossbauer …ÍÛÁõ ïéõÈÛà Áõà©Ûé ÈÛÛ¸ÛÁõà ÉÛïõÛýÛ ™öé ? 8 

  Explain how Mossbauer effect can be used to :  

  (i) •ÛäÄõ©ÈÛÛïõÌÛÙ̈ Û Áéõ¦ø ÜÉÛ¹¤ø ¾ÛÛ¸ÛÈÛÛ¾ÛÛ×. 

    Measure the gravitation red shift. 

  (ii) hf ÍÛ×̧ ÛïÙõ¶ÛÛ …½ýÛÛÍÛ¾ÛÛ× 

    Study the hf interaction. 

                 …¬ÛÈÛÛ/OR 

  Four-factor formula ©ÛÛÁõÈÛÛé. 

  Deduce four-factor formula. 

 (B) ïäõþùÁõ©Ûà ¹ýÛä¡ö¶Û …¶Ûé Ü¶ÛýÛ×ÜªÛ©Û ¹ýÛä¡ö¶Û ÉÛîýÛ©ÛÛ Š¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 6 

  Write note on : Natural fusion and possibility of controlled fusion. 

                                  …¬ÛÈÛÛ/OR 

  ŠþùÛÐüÁõ¨Û ÍÛÛ¬Ûé …ÍÛ¾Û¸Ûó¾ÛÛ¨Û©ÛÛÈÛÛÇÛ ÜÈÛ”Û×¦ø¶Û-¾ÛÛÍÛ Š¸Û›÷ ÍÛ¾Û›ÛÈÛÛé.  

  With illustration explain asymmetrical fission-mass yield.  

  

4. (A) ¾ÛæÇ½Ûæ©Û ï¨ÛÛé¶Ûä× ÈÛ•ÛâïõÁõ¨Û ïõÁõÛé. 8 

  Classify elementary particles. 

               …¬ÛÈÛÛ/OR 

  ÍÛ¾Û›ÛÈÛÛé : ˜ÛÛÁõ ¾ÛæÇ½Ûæ©Û ¼ÛÇÛé. 

  Explain : Four basic forces  

 (B) ÍÛ¾Û›ÛÈÛÛé : ¾ÛéÍÛÛé¶Û …¶Ûé ¼ÛéÁõà…Ûé¶Û¶Ûà ïõÈÛÛïõÍÛÙ Áõ˜Û¶ÛÛ. 6 

  Explain : Quark structure of mesons and baryons. 

            …¬ÛÈÛÛ/OR 

  ÍÛ¾Û›ÛÈÛÛé : Í¤øÛ¶¦ø¦Ùø ¾ÛÛé¦øÅÛ  

  Explain : Standard model. 
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5. ›÷¨ÛÛÈýÛÛ ¾Ûä›÷¼Û ïõÁõÛé : 14 

 Do as directed : 

 (1) ¾Ûñ•¶Ûé¤øÛé ¸ÅÛÛ¡ö¾ÛÛ¾ÛÛ× ¸ÛóÍÛÁõ¨Û¶ÛÛ ÁõÛéÅÛ ÉÛä× ™öé ? 

  What is the roll of diffusion in the magneto plasma ?  

 (2) ˆÅÛéî¤ÖøÛéÍ¤éøÜ¤øïõ …¶Ûé ˆÅÛéî¤ÖøÛé¾Ûé•¶ÛéÜ¤øïõ ï×õ¸Û¶Û ÈÛ˜˜Ûé ÉÛÛé ©ÛºõÛÈÛ©Û ™öé ? 

  What is the difference between electrostatic and electromagnetic oscillation ? 

 (3) Boltzmann H-¸Ûó¾ÛéýÛ ÅÛ”ÛÛé. 

  State Boltzmann H-theorem. 

 (4) Pinch …ÍÛÁõ …é¤øÅÛé ÉÛä× ? 

  What do you mean by Pinch effect ?  

 (5) Alfven ÈÛé•Û, VA ¶ÛÛ ÍÛ¾ÛàïõÁõ¨Û …Û¸ÛÛé.  

  Give the equation of Alfven velocity VA. 

 (6) ¾Ûñ•¶Ûé¤øÛé-¸ÅÛÛ¡ö¾ÛÛ …é¤øÅÛé ÉÛä× ? 

  What do you understand by magneto-plasma ?  

 (7) …éïõ Assembly ¶Ûà ÍÛä̧ ÛÁõ ›÷Ü¤øÅÛ ïõþù ÜÍ¬ÛÜ©Û …Û¸ÛÛé.  

  Give the condition of super-critical size of an assembly. 

 (8) 235U ¶ÛÛ ÜÈÛ”Û×¦ø¶Û þùà¥ø ¸ÛóïõÛÜÉÛ©Û Œ›ÛÙ¶ÛÛé ›÷¬¬ÛÛé …Û¸ÛÛé.  

  Give the amount of energy released per fission of 235U. 

 (9) ÁõÛÍÛÛýÛÜ¨Ûïõ ÜÉÛ¹¤ø …é¤øÅÛé ÉÛä× ? 

  What do you understand by chemical shift ? 

 (10) Larmor ¸Ûó¾ÛéýÛ ÉÛä× ™öé ? 

  What is Larmor theorem ? 

 (11) ‘Antiparticles’ …é¤øÅÛé ÉÛä× ? 

  What do you understand by ‘Antiparticles’ ? 

 (12) Š©ÛÁõ©ÛÛ ’õ¾Û¾ÛÛ× ¾ÛæÇ½Ûæ©Û Ü’õýÛÛ¸ÛóÜ©ÛÜ’õýÛÛ •ÛÛé¥øÈÛÛé. 

  Arrange fundamental interaction in descending order. 

 (13) ¸Ûæ̈ ÛÙ ïõÁõÛé : π + p → π + p + _______ + _______. 

  Complete the following : π + p → π + p + _______ + _______. 

 (14) ‘Graviton’ …é¤øÅÛé ÉÛä× ? 

  What do you understand by Graviton. 

________ 
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