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SECTION A — (10 × 2 = 20 marks)
Answer any TEN questions.
1.  Define the principle of least Action. 
2. What is a cyclic coordinate?
3. What are Coriolis forces?
4. Define Euler’s angles.
5. State the conditions for a transformation to be canonical.
6. Show that [qj, qk]=0.
7. What do you mean by normal modes of vibration?
8. Explain the meaning of normal frequencies.
9. Write Lorentz transformation equations.
10. What is Minkowski space?
11. State conservation theorem for generalized momentum.
12. What is inertia tensor?
SECTION B — (5 × 5 = 25 marks)
Answer any FIVE questions.
13. Derive Hamilton’s equation from variational principle.
14. Obtain Euler’s equation of motion.
15. Show that  .
16. Write the Lagrangian of small oscillations of a system in the neighborhood of stable equilibrium.
17. Obtain the relativistic expression for the Lagrangian.
18. Set up the Lagrangian of a simple pendulum and obtain Lagrange’s equation of motion.
19. Express the rotational kinetic energy of a body in terms of inertia tensor and angular velocity.                       
SECTION C — (3 × 10 = 30 marks)
Answer any THREE questions.
20. Explain how the problems of two bodies, moving under the influence of mutual central force can be reduced to a one-body problem and obtain the energy equation in the form
.
21. Explain the precessional motion with an, without nutation in the case of a spinning heavy  symmetrical top.
22. State and derive Hamilton’s – Jacobi equations and use them to solve Harmonic oscillator problem.
23. Discuss the vibration of a linear triatomic molecule by applying the theory of small oscillations.
24. What is a four-vector potential? Express Maxwell’s field equations in the four-vector form.


