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ÍÛæ̃ Û¶ÛÛ :   (1) þùÁéõïõ ¸ÛóÊ¶Û¶ÛÛ •Ûä¨Û ÍÛ¾ÛÛ¶Û ™öé. 
Instructions :  All questions carry equal marks. 
    (2) ÍÛ×ßÛÛ…Ûé ©Ûé¾Û¶ÛÛ ¸Ûó˜ÛÜÅÛ©Û …¬ÛÙ µÛÁõÛÈÛé ™öé. 
     Symbols have their usual meaning. 
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              …¬ÛÈÛÛ/OR 

  …ÜþùÉÛ “ÛéªÛ ¾ÛÛ¤éø •ÛóéÜ¦øýÛ¶¤ø ¾ÛéÇÈÛÛé. 
  Derive gradient of scalar field.  

 (b) ÍÛÜþùÉÛ 

A ¾ÛÛ¤éø ÍÛ¾Û©ÛÅÛ µÛóäÈÛàýÛ ýÛÛ¾Û ¸Û±ùÜ©Û¾ÛÛ× 

d

A

dt  ¾ÛéÇÈÛÛé.  4 

  Obtain 
d

A

dt  for vector 

A in plane polar co-ordinate system.  

…¬ÛÈÛÛ/OR 

  

V = xz2 î  + 2xy

2
z 2 ĵ  + 2yz3k̂, ¾ÛÛ¤éø curl 


V Ý¼Ûþäù (1,1,1) ¸ÛÛÍÛé ¾ÛéÇÈÛÛé.  

  If 

V = xz2 î  + 2xy

2
z 2 ĵ  + 2yz3k̂, then find curl 


V at point (1, 1, 1). 

 

2. (a) ÍÛÜÇýÛÛ¾ÛÛ× ¸ÛóÍÛÁõ©ÛÛ ÍÛ×•Û©Û ©ÛÁ×õ•Û ¾ÛÛ¤éø ÜÈÛïõÅÛ ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé …¶Ûé v = 
E
  ¾ÛéÇÈÛÛé. 6 

  Drive differential equation of longitudinal wave propagating through rod and 

obtain v = 
E
 .  

…¬ÛÈÛÛ/OR 

  …Å¤ÖøÛÍÛÛéÜ¶Ûïõ ©ÛÁ×õ•ÛÛé¶ÛÛ Š©¸ÛÛþù¶Û ¾ÛÛ¤éø¶Ûà ¾Ûé•¶Ûé¤øÛéÍ¤ÖøàîÉÛ¶Û Áõà©Û ÈÛ¨ÛÙÈÛÛé. 
  Describe principle of magnetostriction method to produce ultrasonic waves. 
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 (b) ¤æ×øïõ¶ÛÛêµÛ ÅÛ”ÛÛé : µÈÛÜ¶Û ©ÛàÈÛó©ÛÛ¶Ûä× ÅÛéÈÛÅÛ-¸Ûó¼ÛÇ©ÛÛ. 4 
  Write a note on level of intensity of sound-Loudness.  

…¬ÛÈÛÛ/OR 

  …Å¤ÖøÛÍÛÛéÜ¶Ûïõ ©ÛÁ×õ•ÛÛé¶ÛÛ ¦øà¤éøîÉÛ¶Û ¾ÛÛ¤éø¶Ûà Áõà©Û ÈÛ¨ÛÙÈÛÛé. 
  State and describe method of detection of ultrasonic waves.  
 

3. (a) ¶ýÛæ¤ø¶Û¶ÛÛ ÈÛÅÛýÛÛé¶Ûà ¬ÛàýÛÁõà ÈÛ¨ÛÙÈÛÛé …¶Ûé ¸Û¬Û ©ÛºõÛÈÛ©Û ¾ÛÛ¤éø¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé …¶Ûé ¸ÛóïõÛÜÉÛ©Û ©Ûé¾Û›÷ 
…¸ÛóïõÛÜÉÛ©Û ÈÛÅÛýÛÛé ¾ÛÛ¤éø¶Ûà ÉÛÁõ©Û ÅÛ”ÛÛé. 6 

  Explain theory of Newton’s ring and obtain the expression for path difference and 
write conditions for bright and dark fringes.  

…¬ÛÈÛÛ/OR 

  ÈÛ’õà½ÛÈÛ¶Û ¾ÛÛ¤éø¶ÛÛé ËÛéÜ¨Ûïõ ¾ÛéÇÈÛÛé.  
  Obtain matrix for refraction. 
 

 (b) ºõ¾ÛÛÙ¤ø¶ÛÛ ÜÍÛ±ùÛ×©Û¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõà¶Ûé ÈÛ’õà½ÛÈÛ¶Û ¾ÛÛ¤éø Í¶ÛéÅÛ¶ÛÛé Ü¶ÛýÛ¾Û ¾ÛéÇÈÛÛé. 4 
  Obtain Snell’s law of retraction using Farmat’s principle.  

…¬ÛÈÛÛ/OR 

  ËÛéÜ¨Ûïõ, A = 








2 3 1

1 2 3
3 1 2

 ¾ÛÛ¤éø ÈýÛÍ©Û ËÛéÜ¨Ûïõ ¾ÛéÇÈÛÛé.  

  Find inverse of the matrix A = 








2 3 1

1 2 3
3 1 2

 

4. (a) LASER ÅÛéÍÛÁõ¶ÛÛ Š¸ÛýÛÛé•ÛÛé ÅÛ”ÛÛé. 6 
  Write applications of LASER.  

…¬ÛÈÛÛ/OR 

  …Ûˆ¶ÛÍ¤øÛˆ¶Û¶ÛÛ ÍÛþÕù•Ûä¨ÛïõÛé A …¶Ûé B ¾ÛéÇÈÛÛé.  
  Derive Einstein’s co-efficient A and B. 
 

 (b) ÅÛéÍÛÁõ ¸ÛóïõÛÉÛ-®ùÈýÛ …Û×©ÛÁõÜ’õýÛÛ ¾ÛÛ¤éø ¸ÛóïõÛÉÛàýÛ ÉÛÛéÌÛ¨Û ÅÛ×¼ÛÛˆ ¾ÛÛ¤éø¶Ûä× ÍÛæªÛ ¾ÛéÇÈÛÛé …¶Ûé ¸ÛóÍÛÛÁõ¨Û 
ÅÛ×¼ÛÛˆ¶Ûä× ÍÛæªÛ ÅÛ”ÛÛé. 4 

  For Laser light-matter interaction, derive equation of optical absorption length and 
give equation of diffusion length.  

…¬ÛÈÛÛ/OR 

  9  10–7 m ©ÛÁ×õ•Û ÅÛ×¼ÛÛˆÈÛÛÇä× …éïõ ÅÛéÍÛÁõ ¼Ûà¾Û 4 mm ÈýÛÛÍÛÈÛÛÇÛ ïõÛ¨ÛÛ¾ÛÛ×¬Ûà ¼ÛÐüÛÁõ …ÛÈÛé ™öé. 
…Û ¼Ûà¾Û ˜Û×®ù ¸ÛÁõ ¾ÛÛéïõÅÛÈÛÛ¾ÛÛ× …ÛÈÛé ™öé ©ÛÛé, (1) ¼Ûà¾Û¶Ûä× ïõÛé¨ÛàýÛ ÜÈÛÍ©ÛÁõ¨Û (2) ˜Û×®ù ¸ÛÁõ Áõ˜ÛÛ©ÛÛ 
¤ø¸ÛïõÛ¶ÛÛé ÈýÛÛÍÛ ÉÛÛéµÛÛé. ¸Ûè¬ÈÛà¬Ûà ˜Û×®ù¶Ûä× …×©ÛÁõ = 4  105 km ™öé.  

  A LASER beam of wavelength 9  10–7 m comes from the aperture of diameter         
4 mm. The beam is sent to Moon. Calculate : (1) angular spread of beam,             
(2) diameter of spot on moon, Distance between Earth and Moon = 4  105 km. 
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5. ¶Ûà˜Ûé¶ÛÛ ¸ÛóÊ¶ÛÛé¶ÛÛ …Ü©Û ¤æ×øïõÛ ›÷ÈÛÛ¼Û …Û¸ÛÛé : (þùÁéõïõ ¸ÛóÊ¶Û¶ÛÛé •Ûä¨Û 1 ™öé.) 10 

 Give answers of following questions in short : (Each is of 1 mark.)  

 (1) Í¤øÛéïõ¶ÛÛ ¸Ûó¾ÛéýÛ¶Ûä× ïõ¬Û¶Û ÅÛ”ÛÛé. 
  State Stoke’s theorem. 

 (2) •ÛÛñÍÛ¶ÛÛ ¸Ûó¾ÛéýÛ¶Ûä× ïõ¬Û¶Û ÅÛ”ÛÛé. 
  State Gauss’s theorem. 

 (3) ÍÛÜþùÉÛ “ÛéªÛ¶Ûà ÈýÛÛ”ýÛÛ …Û¸ÛÛé. 
  Define vector field. 

 (4) ÐüÛ¾ÛÛëÜ¶Ûïõ ©ÛÁ×õ•ÛÛé …é¤øÅÛé ÉÛä× ? 

  What are harmonic waves ? 

 (5) ÐüÛˆ ¸Ûà˜Û µÈÛÜ¶Û ÈýÛÛ”ýÛÛÜýÛ©Û ïõÁõÛé. 
  Define high pitch sound. 

 (6) SONAR …é¤øÅÛé ÉÛä× ? 

  What is SONAR ? 

 (7) ºõ¾ÛÛÙ¤ø¶ÛÛé ÜÍÛ±ùÛ×©Û ÅÛ”ÛÛé. 
  Write Farmat’s principle. 

 (8) ÈýÛÜ©ÛïõÁõ¨Û …é¤øÅÛé ÉÛä× ?  

  What is interference ? 

 (9) LASER  ¶Ûä× ¸ÛæÂ×ú ¶ÛÛ¾Û ÅÛ”ÛÛé. 
  Give full form of LASER. 

 (10) LIDAR ¶Ûä× ¸ÛæÂ×ú ¶ÛÛ¾Û ÅÛ”ÛÛé. 
  Give full form of LIDAR. 
 

________ 
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