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ÍÛæ̃ Û¶ÛÛ : (1) ¼ÛµÛÛ›÷ ¸ÛóÊ¶ÛÛé¶ÛÛ •Ûä̈ Û ÍÛÁõ”ÛÛ ™öé. 
  (2) ÍÛ×ßÛÛ…Ûé¶ÛÛé …¬ÛÙ ¸Ûó̃ ÛÜÅÛïõÛ ¾Ûä›÷¼Û ™öé. 
  (3) ›÷¾Û¨Ûà ¼ÛÛ›ä÷¶ÛÛ …×ïõ ¸ÛóÊ¶Û¶ÛÛ ïäõÅÛ •Ûä̈ Û þùÉÛÛÙÈÛé ™öé. 
 

1. (a) ºäõÜÁõýÛÁõ ËÛé̈ Ûà ÅÛ”ÛÛé …¶Ûé ÍÛ¾Û›ÛÈÛÛé. ÅÛ×¼Û •Ûä̈ ÛµÛ¾ÛÛë¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõà …˜ÛÇÛ×ïõÛé ao, an …¶Ûé bn¶ÛÛ 
¾ÛæÅýÛÛé ÉÛÛéµÛÛé.  7 

…¬ÛÈÛÛ 

  ïõÈÛâÅÛà¶ÛàýÛÁõ ýÛÛ¾Û ¸Û±ùÜ©Û¾ÛÛ× ÍÛÜþùÉÛ ïõÛÁõïõÛé ∇⋅
→
v , ∇2u, ∇×

→
v  ¶ÛÛ ÍÛæªÛÛé ¾ÛéÇÈÛÛé. 

 (b) ¶Ûà˜Ûé¶ÛÛ ÜÈÛµÛéýÛ ¾ÛÛ¤éø ºäõÜÁõýÛÁõ ËÛé̈ Ûà ¾ÛéÇÈÛÛé : 7 
   f(x) = 0 –π < x < 0 

   f(x) = x 0 < x < π 

…¬ÛÈÛÛ 
  ¶Ûà˜Ûé¶ÛÛ ÜÈÛµÛéýÛ ¾ÛÛ¤éø ºäõÜÁõýÛÁõ ËÛé̈ Ûà ¾ÛéÇÈÛÛé : 
   f(x) = 0 –π < x < 0 

   f(x) = 1 0 < x < 2π 
 

2. (a) ïéõ¶®ùàýÛ ¼ÛÇ …é¤øÅÛé ÉÛä× ? ïéõ¶®ùàýÛ ¼ÛÇ¶ÛÛ ÜïõÍÍÛÛ¾ÛÛ× ïõ¨Û¶Ûà ýÛÛ×ÜªÛïõ Œ›ÛÙ¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé. 7 
…¬ÛÈÛÛ 

  ¸ÛóýÛÛé•ÛÉÛÛÇÛ ýÛÛ¾Û ¸Û±ùÜ©Û …¶Ûé ®ùÈýÛ¾ÛÛ¶Û ïéõ¶®ù ýÛÛ¾Û ¸Û±ùÜ©Û¾ÛÛ× Ü¦øºõÁõ¶ÉÛàýÛÅÛ ¸Ûóïõà¨ÛÙ¶Û …Û¦ø™öéþù 
ÈÛ˜˜Ûé¶ÛÛé ÍÛ×¼Û×µÛ ¾ÛéÇÈÛÛé. 

 (b) ÜÍ¬ÛÜ©ÛÍ¬ÛÛ¸Ûïõ …¶Ûé …ÜÍ¬ÛÜ©ÛÍ¬ÛÛ¸Ûïõ ¸Ûóïõà¨ÛÙ¶Û …é¤øÅÛé ÉÛä× ? Ü¦øºõÁõ¶ÉÛàýÛÅÛ ¸Ûóïõà¨ÛÙ¶Û …Û¦ø™öéþù ÜÈÛÉÛé 
¶ÛÛêµÛ ÅÛ”ÛÛé.  7 

…¬ÛÈÛÛ 
  ïéõ¸ÅÛÁõ¶ÛÛé ªÛà›Ûé Ü¶ÛýÛ¾Û ÅÛ”ÛÛé …¶Ûé ÍÛÛÜ¼Û©Û ïõÁõÛé. 
 
3. (a) ïõ¨Û …¶Ûé ®ùÈýÛ ÈÛ˜˜Ûé¶Ûà …Û×©ÛÁõÜ’õýÛÛ ÍÛ¾Û›ÛÈÛÛé …¶Ûé •Ûé̂ •ÛÁõ¶ÛÛé Ü¶ÛýÛ¾Û ¾ÛéÇÈÛÛé. 7 

…¬ÛÈÛÛ 
  β-ÜïõÁõ¨Û Í¸Ûéî¤ÖøÛé¾Ûà¤øÁõ¶Ûà Áõ˜Û¶ÛÛ …¶Ûé ïõÛýÛÙ̧ Û±ùÜ©Û ÍÛ¾Û›ÛÈÛÛé. β-ÜïõÁõ¨Û¶Ûà ÍÛÛ¸Ûé“Û •ÛÜ©ÛŒ›ÛÙ 

¾ÛÛ¸ÛÈÛÛ ¾ÛÛ¤éø¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé. 
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 (b) NMR¶Ûà Š©¸ÛÜ«Û ¾ÛÛ¤éø¶Ûà ¸ÛóÛýÛÛéÜ•Ûïõ ÍÛ¾Û›æ÷©Ûà …¶Ûé ©Ûé¶ÛÛ Š¸ÛýÛÛé•ÛÛé ÍÛ¾Û›ÛÈÛÛé. 7 
…¬ÛÈÛÛ 

  ¶Ûà˜Ûé¶ÛÛ ¸ÛÁõ ¶ÛÛêµÛ ÅÛ”ÛÛé : 
  (i) ¸Ûó̧ ÛÛéÉÛ¶ÛÅÛ ïõÛŠ¶¤øÁõ …¶Ûé 
  (ii) îÅÛÛŠ¦ø ˜Ûé¾¼ÛÁõ 
 
4. (a) Í¬ÛæÇ¾ÛýÛ (Macroscopic) ÍÛÛˆ¡ö¶ÛÛ µÛÛ©Ûä¶ÛÛ –Û¨ÛÛ •ÛÛéÇÛ µÛÁõÛÈÛ©Ûà ÜªÛ¸ÛÜÁõ¾ÛÛ¨ÛàýÛ ÅÛé¤øàÍÛ 

¼Û×µÛÛÁõ¨ÛÈÛÛÇÛ ïæõÜªÛ¾Û ¦øÛˆ-ˆÅÛéî¤Öøàïõ¶Ûà ¸ÛÁõÜ¾Û¤øàÈÛà¤øà ¾ÛÛ¤éø¶Ûä× ÍÛæªÛ ©ÛÛÁõÈÛÛé. 6 
…¬ÛÈÛÛ 

  µÛóäÈÛàýÛ ÜÈÛ²ä©Û½ÛÛÁõ¶Ûà …ÍÛÁõ¶Ûé ÅÛàµÛé ºéõÁõºõÛÁõ ¬ÛýÛéÅÛÛ •ÛÛñÍÛ¶ÛÛ Ü¶ÛýÛ¾Û ¾ÛÛ¤éø¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé. 
 (b) ¼Ûé …ÅÛ•Û ¦øÛˆ-ˆÅÛéî¤Öøàïõ ¾ÛÛµýÛ¾Û¶Ûà ÍÛà¾ÛÛ ¸ÛÁõ¶ÛÛ Í¬ÛÛ¶ÛÛ×©ÛÁõ ÍÛÜþùÉÛ D …¶Ûé ÜÈÛ²ä©Û“ÛéªÛ E ÈÛ¦éø 

ÍÛ×©ÛÛéÌÛÈÛÛ ¾ÛÛ¤éø¶Ûà ÍÛà¾ÛÛ ÉÛÁõ©ÛÛé ¾ÛéÇÈÛÛé. 8 
…¬ÛÈÛÛ 

  ¼ÛÛýÛÛé-ÍÛÛÈÛ¤Ùø¶ÛÛé Ü¶ÛýÛ¾Û ÅÛ”ÛÛé. …Û Ü¶ÛýÛ¾Û¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõà þùÉÛÛÙÈÛÛé ïéõ ÜÈÛ²ä©Û¸ÛóÈÛÛÐüÛé µÛÛÜÁõ©Û ¼Ûé 

ýÛÛ´ùÜ˜™öïõ ÅÛæ̧ Û ¸ÛÁõ ÅÛÛ•Û©Ûä ¼ÛÇ →F1 = –F2 ™öé. 
 
5. ¶Ûà˜Ûé¶ÛÛ þùÁéõïõ ¸ÛóÊ¶Û¶ÛÛé ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé : 14 
 (1) ïõÛéÁõàýÛÛéÅÛàÍÛ ¼ÛÇ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 
 (2) …éïõàýÛ ÜÈÛµÛéýÛ …¤øÅÛé ÉÛä× ? 
 (3) ¸ÛÛÍÛëÈÛÛÅÛ¶Ûä× ÍÛ¾ÛàïõÁõ¨Û ÅÛ”ÛÛé. 
 (4) cos mx.cos nx ¶Ûà ÍÛÁéõÁõÛÉÛ Ýïõ¾Û©Û (over the period) …¶Ûé ©Ûé¶Ûà ÉÛÁõ©Û m = n = 0 ÐüÛéýÛ, ©ÛÛé  

   
1

2π
 ⌡
⌠

–π

π
.

.
 cos mx ⋅ cos nx = 

  (a) 1 (b) 
1

2
 

  (c) 0 (d) …éïõ¸Û¨Û ¶ÛÐüá 
 (5) ïéõ¸ÅÛÁõ¶ÛÛé ¸ÛÐéüÅÛÛé Ü¶ÛýÛ¾Û ÅÛ”ÛÛé. 
 (6) ›Ûé f(–x) = x ÐüÛéýÛ, ©ÛÛé ©Ûé ______ ÜÈÛµÛéýÛ ©ÛÁõàïéõ …ÛéÇ”ÛÛýÛ ™öé. 
 (7) ¸ÛÜÁõ½Ûó¾Û¨Û »éõ¾Û¾ÛÛ× ïõÛéÁõàýÛÛéÅÛàÍÛ ¸ÛóÈÛé•Û ÐüÛ›÷Áõ ÐüÛéýÛ ©ýÛÛÁéõ ©Ûé ïõ¨Û¶ÛÛé 
  (a) ÈÛé•Û r⋅r (b) ÈÛé•Û rr 

  (c) ÈÛé•Û ∝ (d) ÈÛé•Û ÉÛæ¶ýÛ ÐüÉÛé 
 (8) ÅÛÛ¾ÛÛëÁõ …ÛÈÛèÜ«Û¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 
 (9) ˆÅÛéî¤ÖøÛé¶Û¶Ûà ÁéõÍ¤øþùÇ Œ›ÛÙ þùÉÛÛÙÈÛÛé. 
 (10) •Ûé̂ •ÛÁõ ïõÛŠ¶¤øÁõ¾ÛÛ× ïõýÛÛé ÈÛÛýÛä ÈÛÛ¸ÛÁõÈÛÛ¾ÛÛ× …ÛÈÛé ™öé ? 
 (11) Í¤Öéø•ÛÝÅÛ•Û¶Ûà ÈýÛÛ”ýÛÛ ÅÛ”ÛÛé. 
 (12) µÛóäÈÛàïõÁõ¨Û –Û¶Û©ÛÛ¶ÛÛé …éïõ¾Û ÅÛ”ÛÛé. 
 (13) ¾Ûé•¶Ûé¤øàïõ ÍÛÍÛȩ́ ¤øà¼ÛàÅÛà¤øà¶Ûà ÈýÛÛ”ýÛÛ ÅÛ”ÛÛé. 
 (14) ÜÍ¬ÛÁõÜÈÛ²ä©Û …¶Ûé ÜÍ¬ÛÁõ ˜Ûä¾¼Ûïõ©ÈÛ¶ÛÛ Ü¶ÛýÛ¾ÛÛé¶Ûé …ÛÈÛÁõà ÅÛé©ÛÛ× ÍÛæªÛÛé ÅÛ”ÛÛé. 

_____________ 
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Instructions : (1) All questions carry equal marks. 

   (2) Symbols used have their usual meaning. 

   (3) Figures on the right side show the total marks of the question.  

 
1. (a) Write and explain Fourier series. Obtain the values of constants a0, an and bn 

using its orthogonal properties.   7 

OR 

  Obtain the expression for vector operator ∇.
→
v  , ∇2u, ∇ × 

→
v   in curvilinear               

co-ordinates system. 

 (b) Obtain Fourier series for the following functions : 7 

   f(x) = 0   –π < x < 0 

   f(x) = x 0 < x < π 

OR 

  Obtain Fourier series for the following functions : 

   f(x) = 0 –π < x < 0 

   f(x) = 1 0 < x < 2π 

  
2. (a) What is meant by central force ? Obtain the expression for mechanical energy of a 

particle in case of central force. 7 

OR 

  Obtain the relation between differential scattering cross-section in Laboratory and 

C.M. co-ordinate systems.  

 (b) What is elastic and inelastic scattering ? Write a note on differential scattering 

cross-section.  7 

OR 

  State and obtain Kepler’s third law. 

 

3. (a) Explain interaction between particle and matter. Obtain Geiger’s rule.  7 

OR 

  Explain the construction and working of a β-Ray spectrometer. Derive an 

expression to measure the relativistic kinetic energy of the β-Ray. 
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 (b) Explain experimental set up to produce NMR and its application. 7 

OR 
  Write a note on : 

  (i) Proportional counter and  

  (ii) Cloud chamber 

 

4. (a) An artificial dielectric consist of a large number of metal spheres of macroscopic 

size arranged in a three dimensional lattice structure. Find the permittivity of the 

dielectric.  6 

OR 
  Obtain an expression for the modified Gauss law which includes the effect of 

polarization charges. 

 (b) Obtain the boundary conditions which are to be satisfied by the displacement 

vector 
→
D and electric field 

→
E at the boundary between two different dielectric 

media.  8  

OR 

  State Bio-Savart’s law. Using the law, show the force between two current 

carrying loops of arbitrary shape is 
→
F1 = –

→
F2. 

 

5. Answer each of the following in short : 14 

 (1) Define coriolis force. 

 (2) What is odd function ? 

 (3) State Parsevel’s equation. 

 (4) The average value of cos mx . cos nx (over the period) and condition is m = n = 0,  

  = 
1

2π
 ⌡
⌠

–π

π
.

.
 cos mx ⋅ cos nx = _________ 

  (a) 1 (b) ½  

  (c) 0 (d) None of these 

 (5) Define Kepler’s first law. 

 (6) If f(–x) = x, it is known as _______ function. 

 (7) In a rotating frame coriolis acceleration is present only when the particle has a  

  (a) velocity r⋅r (b) velocity rr 

  (c) velocity ∝ (d) velocity zero  

 (8) Define Larmor frequency. 

 (9) What is the rest mass energy of an electron ? 

 (10) Which gas is used in Geiger counter ? 

 (11) Define straggling. 

 (12) Write the dimension of polarization density. 

 (13) Define magnetic susceptibility. 

 (14) Write the equations governing the laws of electrostatics and magnetostatics.  

   

  


