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ÍÛæ̃ Û¶ÛÛ :   (1) þùÁéõï ¸ÛóÊ¶Û¶ÛÛ •Ûä¨Û ÍÛÁõ”ÛÛ ™öé.  

Instructions :  All questions carry equal marks. 

    (2) ÍÛ×ßÛÛ…Ûé¶ÛÛ …¬ÛÙ ¸Ûó¨ÛÛÅÛàïõÛ ¾Ûä›÷¼Û ™öé. 

     Symbols have their usual meanings.  

    (3) ¸ÛóÊ¶Û¶Ûà ›÷¾Û¨Ûà ¼ÛÛ›ä÷¶ÛÛ …×ïõ ¸ÛóÊ¶ÛÛé¶ÛÛ •Ûä¨Û þùÉÛÛÙÈÛé ™öé.  

     Numbers on right side of questions indicate marks. 

 

1. (a) ºõÛéÜÁõýÛÁõ ËÛé¨Ûà ÅÛ”ÛÛé …¶Ûé ÍÛ¾Û›ÛÈÛÛé. ÅÛ×¼Û •Ûä¨ÛµÛ¾ÛÙ¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõà ©Ûé¾ÛÛ× …ÛÈÛ©ÛÛ× …˜ÛÇÛ×ïõÛé an 

…¶Ûé bn ¶ÛÛ ¾ÛæÅýÛÛé ÉÛÛéµÛÛé. 7 

  Write and explain Fourier series. Obtain the values of constants an & bn using its 
orthogonal properties. 

…¬ÛÈÛÛ/OR 

  ºõÛéÜÁõýÛÁõ ËÛé¨Ûà¶Ûä× ÍÛ×ïõÁõ ÍÈÛÄõ¸Û ©ÛÛÁõÈÛÛé. ©Ûé¾ÛÛ× …ÛÈÛ©ÛÛ …˜ÛÇÛ×ïõÛé ¾ÛÛ¤éø¶ÛÛ ÍÛæªÛÛé ¾ÛéÇÈÛÛé.  

  Obtain Fourier Series in its complex form. Deduce expressions for the constants 
occurring in it. 

 (b) ïõÈÛâÅÛà¶ÛàýÛÁõ ýÛÛ¾Û ¸Û±ùÜ©Û¾ÛÛ× 
→
ds …¶Ûé ds2 ¾ÛéÇÈÛÛé. 7 

  Obtain expressions for 
→
ds & ds2 in curvilinear co-ordinate system. 

    …¬ÛÈÛÛ/OR 

  ÅÛ×¼Û ýÛÛ¾Û ¸Û±ùÜ©Û ïéõÈÛà Áõà©Ûé ©ÛíéýÛÛÁõ ïõÁõÛýÛ, ©Ûé ›÷¨ÛÛÈÛà ¶ÛÇÛïõÛÁõàýÛ ýÛÛ¾Û ¸Û±ùÜ©Û¶Ûà Áõ˜Û¶ÛÛ ˜Û˜ÛÛë 

…¶Ûé 
→
ds  …¶Ûé ds2 ¶ÛÛ ÍÛæªÛÛé ¾ÛéÇÈÛÛé.  

  Explain how an orthogonal co-ordinate system can be constructed. From this 
information discuss the construction of cylindrical co-ordinate system and obtain 

expression for  
→
ds & ds2  in that system. 
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2. (a) ¾Ûäïõ©Û ¸Û©Û¶Û ïõÁõ©ÛÛ× ¸ÛþùÛ¬ÛÙ ¸ÛÁõ ïõÛéÁõàýÛÛéÅÛàÍÛ ¼ÛÇ¶Ûà …ÍÛÁõ ›÷ÄõÁõà ÍÛ¾ÛàïõÁõ¨Û ÍÛÛ¬Ûé ˜Û˜ÛÛë.  7 

  Discuss the effect of coriolis force, on a freely falling particle, with necessary 
equations. 

…¬ÛÈÛÛ/OR 

  ïéõÜ¶®ùýÛ ¼ÛÇ¶ÛÛ ÜïõÍÍÛÛ¾ÛÛ× ›Ûé ¼ÛÇ ÍÛ×Áõ“Ûà ÐüÛéýÛ ©ÛÛé ýÛÛ×ÜªÛïõ Œ›ÛÙ¶Ûä× ÍÛ×Áõ“Û¨Û ¬ÛÛýÛ ™öé ©Ûé¾Û ÍÛÛÜ¼Û©Û 
ïõÁõÛé. 

  Prove that in case of central force, if the force is conservative then mechanical 
energy is conserved. 

 (b) Äõ¬ÛÁõºõÛéõ¦Ùø ¸Ûóïõà¨ÛÙ¶Û ›÷ÄõÁõà ÍÛæªÛ ÍÛÛ¬Ûé ˜Û˜ÛÛë.  7 

  Discuss Rutherford scattering with necessary equations. 

     …¬ÛÈÛÛ/OR 

  ¸ÛÜÁõ½Ûó¾Û¨Û ïõÁõ©Ûà ýÛÛ¾Û ¸Û±ùÜ©Û¾ÛÛ× ïõ¨Û¶ÛÛ ÈÛé•Û ¾ÛÛ¤éø¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé.  

  Derive an expression for the velocity of a particle in the rotating co-ordinate 
system. 

 

3. (a) ïõ¨Û …¶Ûé ®ùÈýÛ ÈÛ˜˜Ûé¶Ûà …Û×©ÛÁõÜ’õýÛÛ ˜Û˜ÛÛë …¶Ûé “•Ûéˆ•ÛÁõ¶ÛÛé Ü¶ÛýÛ¾Û” ¾ÛéÇÈÛÛé. 7 

  Discuss the interaction between particles and matter and obtain “Geiger rule”. 

…¬ÛÈÛÛ/OR 

  β-ÜïõÁõ¨Û Í¸Ûéî¤ÖøÛé¾Ûà¤øÁõ¶Ûà Áõ˜Û¶ÛÛ …¶Ûé ïõÛýÛÙ¸Û±ùÜ©Û ÍÛ¾Û›ÛÈÛÛé. β-ÜïõÁõ¨Û¶Ûà ÍÛÛ¸Ûé“Û •ÛÜ©ÛŒ›ÛÙ ¾ÛÛ¸ÛÈÛÛ 
¾ÛÛ¤éø¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé. 

  Explain the construction and working of a β-Ray Spectrometer. Drive expression to 
measure the relativistic kinetic energy of the β-Ray. 

 (b) ¶ýÛäÜîÅÛýÛÁõ ¾Ûé•¶ÛéÜ¤øïõ Áéõ¡öÛé¶Û¶ÍÛ¶ÛÛé ¸ÛóýÛÛé•Û …¶Ûé ©Ûé¶ÛÛ Š¸ÛýÛÛé•ÛÛé ÈÛ¨ÛÙÈÛÛé.  7 

  Describe an experiment to study NMR and its applications. 

    …¬ÛÈÛÛ/OR 

  ¶Ûà˜Ûé¶ÛÛ ¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé : 

  Write a note on : 

  (1) ¼Û¼ÛÅÛ ˜Ûé¾¼ÛÁõ  

    Bubble chamber 

  (2) Í¸ÛÛïÙõ ˜Ûé¾¼ÛÁõ 

    Spark chamber 
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4. (a) ¼ÛÛýÛÛé¤ø-ÍÛÛÈÛ¤Ùø¶ÛÛé Ü¶ÛýÛ¾Û ÍÛ¾Û›ÛÈÛÛé. þùÉÛÛÙÈÛÛé ïéõ ÜÈÛ²ä©Û¸ÛóÈÛÛÐüÛé µÛÛÜÁõ©Û ¼Ûé ¼Û×µÛ ÅÛæ¸Û ÈÛ˜˜Ûé ÅÛÛ•Û©Ûä× ¼ÛÇ    
→
F1 = – 

→
F2 ™öé. 7 

  Explain Biot-Savart law. Show  
→
F1 = – 

→
F2 force between two current carrying 

closed circuits. 
     …¬ÛÈÛÛ/OR 
  ¦øÛýÛÛ¾Ûé•¶ÛéÜ¤øïõ …¶Ûé ¸ÛéÁõÛ¾Ûé•¶ÛéÜ¤øïõ ¸ÛþùÛ¬ÛÛë ¸ÛÁõ ¤æ×øïõ¶ÛÛêµÛ ÅÛ”ÛÛé. 
  Write a note on, Diamagnetic & Paramagnetic substances.  
 (b) ¼Û×ÜµÛ©Û ÜÈÛ²ä©Û½ÛÛÁõ¶Ûà ¸ÛèÌ¥ø–Û¶Û©ÛÛ (σb) …¶Ûé ïõþù –Û¶Û©ÛÛ (ρb) ¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé. 7 

  Write a note on surface charge density (σb) and volume density (ρb) of bounded 
charge. 

…¬ÛÈÛÛ/OR 

  ¦øÛˆ-ˆÅÛéÜî¤Öøïõ ¾ÛÛµýÛ¾Û¾ÛÛ× •ÛÛñÍÛ¶ÛÛé Ü¶ÛýÛ¾Û ¾ÛéÇÈÛÛé …¶Ûé ÜÈÛ²ä©Û ÍÛÍÛé¸¤øà¼ÛàÅÛà¤øà ©Û¬ÛÛ 

¸ÛÁõ¾Ûà¤øàÈÛà¤øà¶Ûà ÍÛ¾Û›æ÷©Ûà …Û¸Ûà 
→
D  = ∈

→
E  ¾ÛéÇÈÛÛé.   

  Obtain Gauss-law for dielectric medium and explain electric susceptibility and 

permittivity and obtain 
→
D  = ∈

→
E . 

 
5. ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé : (¸Ûó©ýÛéïõ ¸ÛóÊ¶Û 1 •Ûä̈ Û¶ÛÛé ™öé.) 14 
 Answer in short [each question is of 1 marks.]  
 (1) ¸ÛÍÛëÈÛÛÅÛ¶Ûä× ÍÛæªÛ ÅÛ”ÛÛé. 

  Write an equation of Parseval’s. 
 (2) ©ÛÁ×õ•Û ¸Ûéïéõ¤ø ¾ÛÛ¤éø ÍÛ¾ÛæÐü ÈÛé•Û¶Ûä× ÍÛæªÛ ÅÛ”ÛÛé. 

  Write an equation of group velocity for wave-packet. 
 (3) ïéõ¸ÅÛÁõ¶ÛÛé ¼Ûà›Ûé Ü¶ÛýÛ¾Û ÅÛ”ÛÛé. 

  Write Kepler’s Second Law. 
 (4) ¸Ûóïõà¨ÛÙ¶Û¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

  Define Scattering. 
 (5) ÜÍ¬ÛÜ©ÛÍ¬ÛÛ¸Ûïõ ¸Ûóïõà¨ÛÙ¶Û¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé.  

  Define Elastic Scattering. 
 (6) …ÜÍ¬ÛÜ©ÛÍ¬ÛÛ¸Ûïõ ¸Ûóïõà¨ÛÙ¶Û¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 

  Define Inelastic Scattering. 
 (7) ïéõ¸ÅÛÁõ¶ÛÛé ¸Ûó¬Û¾Û Ü¶ÛýÛ¾Û ÅÛ”ÛÛé.  

  Write Kepler’s First Law. 
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 (8) ïõÛé¾¸Û¤ø¶Û …ÍÛÁõ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé.  

  Define Compton effect. 
 (9) ¸Ûó¸ÛÛéÉÛÙ¶ÛÅÛ ïõÛŠ¶¤øÁõ ïõýÛÛ ÜÍÛ±ùÛ×©Û ¸ÛÁõ ïõÛýÛÙ ïõÁéõ ™öé ? 

  On which principle proportional counter is working ? 
 (10) ÅÛÛ¾ÛÛëÁõ …ÛÈÛèÜ«Û¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé.  

  Define Larmor frequency. 
 (11) ÜÍÛ¶’õÛé¶ÛÍÛ-ïõ¨Û¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé.  

  Define Synchronous particle. 
 (12) µÛóäÈÛàïõÁõ¨Û¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé.  

  Define Polarization. 
 (13) ºõÛé¤øÛé-ˆÅÛéÜî¤Öøïõ …ÍÛÁõ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé.  

  Define Photo-electric effect. 
 (14) ÅÛÛéÁéõ¶¤Õø¡ö ¼ÛÇ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé.  

  Define Lorentz force. 
________ 
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