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PART — A 

 Answer the following questions. (5  4 = 20 Marks) 

1. (a) Explain the gradient of a scalar field. 
  A«¨Ôèý „óü{™èþ {ç³Ð@þ×ý™èþ¯@þ$ ÑÐ@þÇ…^èþ$Ð@þ¬. 

 (b) Explain the concept of impact parameter. 
  AÀçœ*™èþ ç³Æ>Ñ$† ç³ÇMæüËμ¯@þ¯@þ$ ÑÐ@þÇ…^èþ$Ð@þ¬. 

 (c)   What is precession of equinoxes? Explain. 
  ÑçÙ$Ð@þ™èþ$¢Ë ç³#ÆæÿçÜμÆæÿ×ý… A¯@þV>¯óþÑ$? ÑÐ@þÇ…^èþ$Ð@þ¬. 

 (d) Briefly explain the types of beams. 
  §æþ*ÌêË ÆæÿM>Ë¯@þ$ Væü*Ça Mæü$Ïç³¢…V> ÑÐ@þÇ…^èþ$Ð@þ¬.   

 (e) Explain the concept of four vector form. 
  ^èþ™èþ$çÜÞ¨Ô> Ææÿ*ç³… A¯óþ ¿êÐ@þ¯@þ¯@þ$ ÑÔ¶ý©MæüÇ…^èþ$Ð@þ¬.  

PART — B  

 Answer the following questions. (5  8 = 40 Marks) 

2. (a) Explain the divergence and curl of a vector field. 

  JMæü çÜ¨Ô¶ý „óü{™èþ Äñý¬MæüP Aç³çÜÆæÿ×ýÐ@þ¬¯@þ$ Ð@þ$ÇÄ¶ý¬ MæüÆŠÿÏË¯@þ$ ÑÐ@þÇ…^èþ$Ð@þ¬.  

Or 

 (b) State and prove Stokes theorem. 

  ÝùtMŠüÞ íÜ§é®…™èþÐ@þ¬¯@þ$ ™ðþÍí³ °Ææÿ*í³…^èþ$Ð@þ¬. 
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3. (a) Derive the equation of motion of a rocket. 

  Æ>MðüsŒý VæüÐ@þ$¯@þ çÜÒ$MæüÆæÿ×ê°² E™éμ¨…^èþ$Ð@þ¬. 

Or 

 (b) Derive the equation for the final velocity in three dimensional collision. 

  {†Ñ$¡Ä¶ý$ AÀÐóþV>°Mìü çÜÒ$MæüÆæÿ×ê°² Æ>ºr$tÐ@þ¬.  

4. (a) Derive the equation of motion for a rotating body. 

  {¿¶ýÐ@þ$×ý Ð@þçÜ$¢Ð@þ#¯@þMæü$ ^èþË¯@þ çÜÒ$MæüÆæÿ×ýÐ@þ¬¯@þ$ Æ>ºr$tÐ@þ¬.  

Or 

 (b) Explain shearing force and bending moment. 

  ÑÆæÿ*ç³×ý ºËÐ@þ¬ Ð@þ$ÇÄ¶ý¬ Ð@þ…ç³# {¿êÐ@þ$MæüÐ@þ¬Ë¯@þ$ ÑÐ@þÇ…^èþ$Ð@þ¬.  

5. (a) What is a central force? Prove the conservative nature of the central force. 

  Móü…{©Ä¶ý$ ºËÐ@þ$¯@þV>¯óþÑ$? Móü…{©Ä¶ý$ºË… Äñý¬MæüP °™èþÅ™èþÓ çÜÓ¿êÐé°² °Ææÿ*í³…^èþ$Ð@þ¬.  

Or 

 (b) Explain satellite motion and derive an expression for its escape velocity. 

  Eç³“Væüçßý VæüÐ@þ$¯é°² ÑÐ@þÇ…_ §é° ç³ÌêÄ¶ý$¯@þ ÐóþV>°Mìü çÜÒ$MæüÆæÿ×ê°² Æ>ºr$tÐ@þ¬.  

6. (a) Explain the Galilean relativity and the postulates of special theory of 
relativity. 

  VðüÍÍÄñý* Ýëõ³„æü íÜ§é®…™èþÐ@þ¬¯@þ$ Ð@þ$ÇÄ¶ý¬ {ç³™óþÅMæü Ýëõ³„æü íÜ§é®…™èþ {´ëVæü$ç³¢M>Ë¯@þ$ ÑÐ@þÇ…^èþ$Ð@þ¬. 

Or 

 (b) Using Lorentz transportations explain length contraction and time dilation. 

  ÌêÆðÿ…sŒýj Ææÿ*´ë…™èþÆæÿÐ@þ¬Ë¯@þ$ Eç³Äñý*W…_ ´÷yæþÐ@þ# çÜ…Mø^èþÐ@þ¬ Ð@þ$ÇÄ¶ý¬ M>Ë ÐéÅMø^èþÐ@þ¬Ë¯@þ$ 
ÑÐ@þÇ…^èþ$Ð@þ¬. 
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