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  Candidates are required to give their answers in their own words 
as far as practicable. 

˜!Çþ” ²Ìyhsýßi ¤‚‡Äy=!¡ þ›)”Åôyl !löì˜Å¢†þÐ 
þ›îû#ÇþyíÅ#öì˜îû ëíy¤½þî !löì?îû èþy£ìyëû ’þz_îû !˜öì•þ ¥öìîÐ 

 1. Answer any five questions: 1×5=5 

  öë ö†þyöìly ›„y‹þ!Øþ ²ÌöìÙÀîû ’þz_îû ˜yGé/ 

   (a) Find the value of −5ଔ̂. ( ෠݇ × ଓ̂).  

    −5ଔ̂. ( ෠݇ × ଓ̂)éŸé~îû ôyl †þ•þÚ 
   (b) What is conservative force?  

    ¤‚îûÇþ# î¡ †þyöì†þ îöì¡Ú 

   (c) Define: (i) radius of gyration and (ii) angular Momentum.  

    ¤‚Kþy ö¡öì‡y / (i) ‹þe«ˆ!•þîû îÄy¤y™Å  (ii) ö†þï!”†þ èþîûöìîˆ 

   (d) What is escape velocity?  

    ô%!_«öìîˆ †þyöì†þ îöì¡Ú 
   (e) Write the dimensional formulae of Young's modulus.  

    ¥zëû‚éŸé=”yöìBþîû ôye#ëû ¤‚öì†þ•þ!Øþ ö¡öì‡yÐ 

   (f) What is beat frequency?  

    ßºîû†þÁ› ¤‚‡Äy †þyöì†þ îöì¡Ú 

   (g) What is meant by electrical-dipole?  

    •þ!’þüêéŸé!möìôîû& î¡öì•þ †þ# öîyöìVþyÚ 

   (h) Write down the relation between the torque and angular acceleration.  

    Øþ†Åþ G ö†þï!”†þ cîûöì”îû ôöì™Ä ¤Á›†Åþ!Øþ ö¡öì‡yÐ 

Answer any two questions: 5×2=10 

öë ö†þyöìly ˜%!Øþ  ²ÌöìÙÀîû ’þz_îû ˜yGé/ 

 2.  (a) State the characteristics of S.H.M. 2 

    ¤îû¡ ö˜y¡ˆ!•þîû ÷î!¢ÜTÄ=!¡ ö¡öì‡yÐ 

   (b) Is ݕ = Sin߱ݐ + Cos߱ݐ an equation of SHM? If so, find the time period and amplitude. 3 

ݕ     = Sin߱ݐ + Cos߱ݐ	!†þ ¤îû¡ ö˜y¡ˆ!•þîû ¤ô#†þîû”Ú ë!˜ ¥ëû •þöìî ~îû þ›ëÅyëû†þy¡ G !îhßìyîû !l”ÅÅëû †þöìîûyÐ 
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 3.  (a) State Stoke’s theorem in vector analysis. 2 

     öèþQîû !îöìÙÕ£öìì” öÞØþy†þ¤ ’þzþ›þ›y˜Ä !îî,•þ †þöìîûyÐ 
   (b) Find the area of a triangle whose base is given by (ଓ̂ + ଔ̂ + ෠݇) and one of the other two sides 

by (2ଔ̂ + 3෠݇). 3 

     öë !eè%þöì?îû è)þ!ô (ଓ̂ + ଔ̂ + ෠݇) öèþQîû myîûy ~î‚ ~†þ!Øþ îyà (2ଔ̂ + 3෠݇) öèþQîû myîûy ²Ì†þy!¢•þ ¥ëû •þyîû 
öÇþeæþ¡ !l”Åëû †þöìîûyÐ 

 4. Derive the formula for the variation of the mass of a particle with its velocity using Lorentz 
transformation. 5 

  ¡öìîûO þîû*þ›yhsýîû ¤ô#†þîû” îÄî¥yîû †þöìîû †þ”yîû ˆ!•þöìîöìˆîû ¤yöìí èþöìîûîû þþ›!îûî•Åþöìlîû îûy!¢ôy¡y !l”Åëû †þöìîûyÐ 
 5.  (a) What is meant by capacitance of a conductor?  2 

    ö†þyöìly þ›!îûîy¥#îû ™yîû†þc î¡öì•þ †þ# öîyVþyëûÚ 
   (b) Deduce an expression for the capacitance of a parallel plate capacitor with dielectric. 3 

     þ›îûy÷ìî˜%Ä!•þ†þ ßÔyîë%_« ¤ôyhsýîûy¡ þ›y•þ ™yîûöì†þîû ™yîû†þc !l”Åëû †þöìîûyÐ 

Answer any one questions: 10×1=10 

þ!löì‹þîû þ²ÌÙÀ=!¡ öíöì†þ öë ö†þyöìly ~†þ!Øþ ²ÌöìÙÀîû ’þz_îû ˜yGé/ 

 6.  (a) Find an expression for the work done in stretching a wire and hence find the energy per unit 
volume of the wire.  5 

    ~†þ!Øþ •þyöìîûîû !î†,þ!•þîû ˜îû&l †,þ•þ†þyöìëÅîû îûy!¢ôy¡y !lîû&þ›” †þöìîûy ~î‚ ²Ì!•þ ~†þ†þ xyëû•þöìl ¤!Méþ•þ ¢!_« †þ•þ ¥ëû 
ö˜‡yGÐ 

   (b) The modulus of rigidity and Poisson’s ratio of the material of a wire 2·87 × 10
11

 dynes/sq.cm. 
and 0·379 respectively. Find out the value of Young’s modulus. 3 

   ~†þ!Øþ •þyöìîûîû ’þzþ›y˜yöìlîû ˜,“þü•þy =”yBþ G öþ›yëûyöì¤„yîû xl%þ›yöì•þîû ôyl ëíye«öìô 2·87 × 10
11

 dynes/sq.cm ~î‚ 
0·379– ~îû ¥zëû‚éŸé=”yöìBþîû ôyl îyîû †þöìîûyÐ 

   (c) Show that the value of Poisson’s ratio lies between –1 and 
ଵଶ. 2 

     ²Ìôy” †þöìîûy öë– þ›ëû¤l xl%þ›yöì•þîû ôyl  ଵଶ ~î‚ –1 ~îû ôöì™Ä íyöì†þÐ 

 7.  (a) Show that, ܨԦ = ݕଶݔ3) + ଶ)ଓ̂ݖ + ଷଔ̂ݔ + ݖݔ2 ෠݇ is a conservative vector field. 3 
     ö˜‡yG öë ܨԦ = ݕଶݔ3) + ଶ)ଓ̂ݖ + ଷଔ̂ݔ + ݖݔ2 ෠݇  öèþQîû öÇþe!Øþ ¤‚îûÇþ#Ð 

   (b) Write down the Gauss’s divergence theorem and apply the theorem to calculate the surface 

integral ׬ ௌݖ݀	ݕ݀ݔ + ݔ݀ݖ݀	ݕ + ଶݔ where, S is the surface of the sphere ,ݕ݀ݔ݀ݖ + ଶݕ + ଶݖ = 4. 4 

   ˆy’þzöì¤îû ’þy¥zèþyîûöì?ª ’þzþ›þ›y˜Ä!Øþ !îî,•þ †þöìîûy ~î‚ ~!Øþ ²Ìöìëûyˆ †þöìîû •þ¡ ¤ôy†þ¡ ׬ ௌݖ݀	ݕ݀ݔ + ݔ݀ݖ݀	ݕ ଶݔ éŸé~îû ôyl !l”Åëû †þöìîûy– öë‡yöìl S ~†þ!Øþ öˆy¡†þ ݕ݀ݔ݀ݖ+ + ଶݕ + ଶݖ = 4éŸé~îû •þ¡ !löì˜Å¢ †þöìîûÐ 

   (c) Find the value of P for which the vectors, ܣԦ = 2ଓ̂ + ܲଔ̂ + 2෠݇ ሬԦܤ , = 3ଓ̂ + ଔ̂ + 2෠݇ and ܥԦ = 2ଓ̂ +2ଔ̂ + 4෠݇ are coplanar. 

    PéŸé~îû ö†þyl ôyöìlîû ?öìlÄ ܣԦ = 2ଓ̂ + ܲଔ̂ + 2෠݇ , ሬԦܤ = 3ଓ̂ + ଔ̂ + 2෠݇	~î‚ ܥԦ = 2ଓ̂ + 2ଔ̂ + 4෠݇  öèþQîû !•þl!Øþ 
~†þ•þ¡#ëû ¥öìîÚ  3 

__________ 


