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PART A — (10 × 1 = 10 marks)  

Answer ALL questions. 

 Choose the correct answer : 

1. r×∇ &ß ©v¨¦ ___________. 

 (A) 0   (B) 1 

 (C) 3   (D) HxªÀø» 

 The value of r×∇  = 

 (a) 0   (b) 1 

 (c) 3   (d) none 
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2. •kUP® J¸ ___________ ÁøPø¯a \õº¢ux. 

 (A) öÁUhº   

 (B) ì÷P»õº 

 (C) öÁUhº ©ØÖ® ì÷P»õ›ß  P»øÁ   

 (D) HxªÀø» 

 Acceleration is a ___________ quantity. 

 (a) Vector   

 (b) Scalar 

 (c) Mixed vector and scalar    

 (d) none  

3. J¸ Âø\ F Gß£x ©õÓõu Âø\ GßÓõÀ 

___________  = 0. 

 (A) F⋅∇    (B) F×∇  

 (C) F∇    (D) HxªÀø» 

 If a force F is to be conservative, then ___________ 

= 0. 

 (a) F⋅∇    (b) F×∇  

 (c) F∇    (d) None 
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4. öP¨Í›ß •uÀ Âv¨£i, ÷PõÒPÒ `›¯øÚ 

___________ £õøu°À _ØÔ Á¸QßÓÚ. 

 (A) Ámh®  (B) }ÒÁmh® 

 (C) £μÁøÍ¯® (D) HxªÀø» 

 According to Kepler’s first law, the planets are 
revolving around the sun in ___________ orbits. 

 (a) circular  (b) elliptical 

 (c) parabola (d) none 

5. ö©À¼¯ uPk JßÔß uÍzvØS ö\[SzuõÚ 

Aa]ß öÁÎ÷¯ {ø»©zv¸¨¦zvÓß 

___________. 

 (A) IyIxI +=  (B) IyIxI −=  

 (C) IyIxI .=  (D) HxªÀø» 

 The moment of inertia (I) of a plane lamina about 
an axis perpendicular to its plane is 

 (a) IyIxI +=  (b) IyIxI −=  

 (c) IyIxI .=  (d) None 

6. vhU÷PõÍ® JßÔß öuõkÁÈ÷¯ 

{ø»©zv¸¨¦zvÓß 

 (A) 2

5
2MR   (B) 2

10
2 MR  

 (C) 2

5
7 MR   (D) HxªÀø» 
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 The moment of inertia of a solid sphere about a 
tangent is ___________. 

 (a) 2

5
2MR   (b) 2

10
2 MR  

 (c) 2

5
7 MR   (d) None 

7. öÁßk›©õÛ°ß uzxÁ® ___________. 

 (A) ö£ºöÚÍ¼ uzxÁ®  

 (B) £õ°À Âv 

 (C) {³mhÛß ‰ßÓõ® Âv     

 (D) HxªÀø» 

 The venturimeter works on the principle of 
___________. 

 (a) Bernoulli’s theorem 

 (b) Boyle’s Law  

 (c) Newton’s Third Law     

 (d) None 

8. PßiÝmi \©ß£õk ___________. 

 (A) 2211 vava =  (B) 1221 vava =  

 (C) 2211 // vava =  (D) HxªÀø» 
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 The equation of continuity is ___________. 

 (a) 2211 vava =  (b) 1221 vava =  

 (c) 2211 // vava =  (d) none 

9. JÎ°ß vø\÷ÁPzvÀ £¯ÛUS® J¸ ö£õ¸Îß 

}Í® ___________. 

 (A) •iÂÀ»õux (B) §äâ¯® 

 (C) 100 m  (D) HxªÀø» 

 The length of an object along the direction of 

motion travelling with velocity of light will be 

 (a) infinity  (b) zero 

 (c) 100 meter (d) none 

10. \õº¦ C¯UPzvÀ C¸US® J¸ xPÎß }ÍzvØPõÚ 

\©ß£õk ___________. 

 (A) 2

2

0 1
c
vl −  (B) 2

2

0 1
c
vl +  

 (C) 2

2

0 1
v
cl −  (D) 0 
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 The relation for length (l) of a particle moving 
with relativistic velocity v, is ___________. 

 (a) 2

2

0 1
c
vl −  (b) 2

2

0 1
c
vl +  

 (c) 2

2

0 1
v
cl −  (d) 0 

PART B — (5 × 5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

Answer should not exceed 250 words. 

11. (A) {ÖÄP : 0=φgradcurl . φ &J¸ ì÷P»õº. 

  Prove that 0=φgradcurl . Where φ  is a 

scalar point function. 

Or 

 (B) r⋅∇ &ß ©v¨ø£ PnUQkP. ( zkyjxir ++= ) 

  Find the value r⋅∇ . (Where zkyjxir ++= ). 

12. (A) BØÓÀ ©õÓõ ÷Põm£õmøhU TÔ ÂÍUSP. 

  State and explain law of conservation of 
energy. 

Or 
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 (B) {ø» BØÓÀ Áøμ£h® Gß£x ¯õx? xPÒ 

JßÔß ö\¯À£õk £ØÔ Ax u¸® uPÁÀ 

¯õx? 

  What is potential energy curve? What 
significant information does it give about the 
behavior of the particle? 

13. (A) Szua_UPÎß ÷uØÓzøz TÔ {¹¤. 

  State and prove the perpendicular axes 
theorem.  

Or 

 (B) PõÀ©õÚ uÍzvÀ _ÇßÖ ÂÊ® ö£õ¸Îß 

•kUPzvØPõÚ \©ß£õmøhz u¸Â. 

  Obtain an expression for the acceleration of a 
body rolling down on an inclined plane. 

14. (A) •U÷Põn ÁiÂ»õÚ ö©À¼¯ uPmiß ø©¯ 

AÊzuzvØPõÚ ÷PõøÁø¯z u¸Â. 

  Derive the expression for the centre of 
pressure on a triangular lamina. 

Or 

 (B) ö£ºöÚÍ¼ uzxÁzøuU TÔ ÂÍUSP. 

  State and explain Bernoulli’s theorem. 
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15. (A) \õº¦ C¯UPzuõÀ ÷|μ® uõ©u©õuø» ÂÁ›. 

  Explain Time dilation due to relativistic 
effect. 

Or 
 (B) IßìjÛß {øÓ&BØÓÀ \©ß£õmøhz 

u¸Â. 

  Obtain Einstein’s Mass-energy relation. 

PART C — (5 × 8 = 40 marks)  

Answer ALL questions, choosing either (a) or (b). 

Answer should not exceed 600 words. 

16. (A) Gauss Divergence ÷uØÓzøuU TÔ {¹¤. 

  State and prove Gauss Divergence theorem. 

Or 

 (B) Green ÷uØÓzøuU TÔ {¹¤. 

  State and prove Green’s theorem. 

17. (A) {øÓ ø©¯® Gß£x ¯õx? xPÒPÒ 
Aø©¨¤ß {øÓ ø©¯zøu¨ ö£õ¸zx 
ö©õzu E¢u® PõsP. 

  What is centre of mass? Find the total linear 
momentum of a system of particles about the 
centre of mass. 

Or 
 (B) £» AkUS μõUöPmiß ö\¯À£õmøh ÂÁ›. 

  Explain the working of a multistage rocket. 
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18. (A) ö©À¼¯ ÷PõÍUTk JßÔß Âmhzvß 

ÁÈ÷¯ {ø»©z v¸¨¦z vÓß PõsP. 

  Calculate the moment of inertia of a thin 

spherical shell about its diameter. 

Or 

 (B) Gyrostat&ß ö\¯À£õmøh ÂÁ›. C¸ 

£¯ßPÒ u¸P. 

  Explain the working of a Gyrostat. Give any 

two applications of it. 

19. (A) P¨£À JßÔß ö©mhõö\ßmiU E¯μ® 

PnUQkP. 

  Explain the determination of metacentric 

height of a ship. 

Or 

 (B) öÁßm_›©õÛ°ß ö\¯À£õmøh ÂÁ›. 

  Explain the working of Venturimeter. 
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20. (A) ø©U÷PÀ\ß – ©õº¼ ÷\õuøÚø¯ ÂÁ›. 

  Describe the Michelson Morley Experiment. 

Or 

 (B) ö©õzu BØÓÀ, Aø©v {ø» BØÓÀ, E¢u® 

CÁØÖUQøh÷¯¯õÚ öuõhºø£z u¸Â. 

  Describe the relation between total energy, 

rest mass energy and momentum. 

——————— 

 


