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Note:  Answer any Four of the following questions. Draw neat diagrams wherever necessary. 


 4x20=80M 
 

1. Explain divergence and curl of a vector field. Derive the expression for curl of a vector 
field in Cartesian Coordinate System. 

 
 

2. i) Explain line, surface and volume integration in vector field. 
 

ii) State and prove Stoke’s theorem. 
  
 

3. i) Explain conservation of energy and conservation of momentum. 
 

 ii) Derive the equation of motion of a system of variable mass. 
 

 

4. Derive the inertia tensor of a rigid body rotating about a fixed point. Also discuss its 
properties. 

 
 

5. What are central forces? Explain the characteristics of central forces. 
 
 

6. i) Derive the equation of motion of planet under inverse square law.  
 

 ii) Write Kepler’s laws of planetary motion. Derive the Kepler’s third law of planetary 
motion. 

 

 

7. Describe Galilean transformations. Explain Michelson-Morley experiment with proper 
theory. 

 
 

8. i) Derive the relation between mass and energy. 
 

 ii) What is the concept of four vector formalism? Derive an expression for Lorentz’s 
transformation equations in four vector form. 

   
  


