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SECTION – A              ( 5 X 8 = 40 ) 

 

ANSWER ANY FIVE QUESTIONS 

 
1. Show that the total angular momentum of a system about a point O  is the angular 

momentum of the system concentrated at the center of mass, plus the angular 
momentum of motion about the center of mass.  Prove also that the kinetic energy 

of the system consists of two similar parts. 
 

2. Using Calculus of Variations, find the curve joining tow points, along which a 

particle falling from rest under the influence of gravity travels from the higher to 

the lower point in the least time. 

 

3. Define Coriolis force and use it to explain the eastward deviation from the vertical 

of a freely falling particle. 

 

4. State and prove Euler’s theorem on the motion of a rigid body with one point 

fixed. 

 

5. Define Legendre transformation and hence derive Hamilton’s equations of 

motion. 

 
6. Define Lagrange and Poisson brackets and show that they are canonical 

invariants. 

 

7. Show that the transformation pqPpqIQ cot),sin/log( ==  is a canonical 

transformation and that the function which generates this transformation is 
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SECTION – B              ( 3 X 20 = 60 ) 

 

           ANSWER ANY THREE QUESTIONS 

8. a)  Derive Lagrange’s equation for holonomic, conservative system. 

b)  Discuss the problem of Atwood’s machine using Lagrange’s formulation. 

 

9. a)  Derive Lagrange’s equations for non-holonomic systems. 

b) Illustrate the use of Lagrange multiplier method by considering the example of 

a loop, rolling without slipping, down an inclined plane. 

 

10. Define Euler angles to describe the configuration of a rigid body with one point 

fixed and obtain the transformation matrix A  connecting the  body set and space 
set of axes in terms of these angles. 

 
11. State and prove the principle of Least Action explaining clearly the symbols used 

and the assumptions made. 
 

12. Obtain the necessary and sufficient condition for a set of transformation of 
coordinates to be canonical in the simplectic notation, by considering both the 

cases when the transformation is time independent and time dependent. 
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