      			                                   PPH/CT/1002(PH12)
M.Sc. DEGREE EXAMINATION NOVEMBER 2015 
(Physics)
	I YEAR — I SEMESTER	
Paper II — CLASSICAL MECHANICS AND RELATIVITY
Time : 3 hours	    Max. Marks : 75
SECTION A — (10 × 2 = 20 marks)
Answer any TEN questions.
1. State Hamilton’s variation Principle.
2. 
Given , identify the cyclic coordinates.
3. 
Give the rotational matrix for a rotation about the y-axis, through an angle .
4. Give the expression for the kinetic energy of a rigid body in terms of the inertial tensor.
5. Define canonical transformation.
6. 

Show that if a quantity ,does not depend explicitly on time, then-is the Poisson bracket .
7. What are normal coordinates?
8. Write the Lagrangian for a system having n degrees of freedom, undergoing small oscillations. 
9. Write the Minkowskii metric.
10. Give an example of a Lorentz invariant quantity.
11. State Kepler’s laws. 
12. Write the Hamiltonian for a simple harmonic oscillator.
SECTION B — (5 × 5 = 25 marks)
Answer any FIVE questions.
13. Prove that Kepler’s areal law is a consequence of angular momentum conservation.
14. Obtain the relation for acceleration of a body in the space set of coordinate and the body set of coordinate. Indentify the various terms.
15. Show that the transformation Q = ln((1/q) sin(p)), P = qcot(p) is canonical.
16. Obtain the equation of motion for small oscillations in terms of the generalized coordinates, which represents small deviations from the equilibrium position.
17. Write down the Lagrangian for a free relativistic particle and hence obtain its
Hamiltonian.
18. Prove that the Poisson bracket is invariant under canonical transformation.
19. 
 (
[P.T.O.]
)A particle of mass m moves in a one dimensional potential V(x) such that its Lagrangian is  .  Find its equations of motion.
SECTION C — (3 × 10 = 30 marks)
Answer any THREE questions.
20. Solve the Kepler’s problem and obtain the orbit law.
21. Discuss the motion of a free symmetric top. 
22. Obtain the Hamilton- Jacobi equation of motion and apply it to a simple harmonic oscillator.
23. Obtain the normal modes and frequencies for a symmetrical linear tri –atomic molecule.
24. Prove the invariance of Maxwell’s equations, under Lorentz transformation.
                                                     ----------------------
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