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M.Sc. DEGREE EXAMINATION, APRIL 2016.
(Applicable Mathematics)
II YEAR — III SEMESTER
Paper IX — CLASSICAL MECHANICS
Time : 3 hours	    Max. Marks : 75
SECTION A — (10 × 2 = 20 marks)
Answer any TEN questions
1. State conservation theorem for the angular momentum of a particle.
2. Define a holonomic constraint with an example.
3. State the Brachistochrone problem.
4. Define ignorable coordinates.
5. State Euler’s theorem.
6. Define instantaneous axis of rotation.
7. If all three principal moments are equal then the inertia ellipsoid reduces to ----
8. Define canonical variables.
9. Write the Jacobi’s form of the least action principle.
10. Write the symplectic condition for a canonical transformation.
11. Define Poisson bracket.
12. 
Prove that 
SECTION B — (5 × 5 = 25 marks)
Answer any FIVE questions.
13. State and prove the conservation theorem for the linear momentum of a particle.
14. Find the shortest path between two points in a given space.
15. Explain the significance of Coriolis force in meterological problems.
16. Derive the canonical equations of Hamilton.
17. Prove that the fundamental Poisson brackets are invariant under canonical transformation.
18. Obtain the principal forms of generating functions.
19. Construct the Hamiltonian for a single (non relativistic) particle, moving in an electromagnetic field.
SECTION C — (3 × 10 = 30 marks)
Answer any THREE questions.
20. Derive the Lagrange’s equation.
21. Derive the Euler-Lagrange’s equation in calculus of variations.
22. Explain Euler's angles and how the elements of the orthogonal transformation matrix can be expressed in terms of them.
23. Explain the methods of solving rigid body problems and Euler’s equations of motion.
24. 
Consider the transformation. Obtain the four major types of generating functions associated with this transformation.
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