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Paper III — QUANTUM MECHANICS — I
Time : 3 hours
    Max. marks : 75

SECTION A — (10 × 2 = 20 marks)

Answer any TEN questions.

1. State the uncertainty principle.

2. What are stationary states?
3. Define the term barrier penetration.
4. Define spherical harmonics.
5. What is Dirac notation?  Give its significance.
6. What do you mean by unitary transformation?
7. What are the degenerate and non-degenerate levels?
8. Give WKB quantization rule.
9. What is eigenvalue spectrum?
10. Give significance of Pauli’s spin matrices.
11. Mention the interpretation of wave function.
12. Write note on time reversal.
SECTION B — (5 × 5 = 25 marks)

Answer any FIVE questions.

13. State and explain the postulates of quantum mechanics.
14. Explain the normal state of hydrogen atom in three dimensional problem.
15. Explain the following:  (a) Hilbert space, (b) Parity.
16. Explain the variational method.
17. Explain the eigenvalues of the total angular momentum.
18. Show that matrix elements of Jx and Jy in a representation in which J2 and Jz are diagonal.
19. Explain the ground state energy of the hydrogen atom using variational method.
SECTION C — (3 × 10 = 30 marks)

Answer any THREE questions.

20. State and prove the Ehrenfest’s theorem.
21.  Solve the Schrodinger’s equation for the hydrogen atom and discuss its radial wave-function.

22. Describe the following using the Heisenberg picture:
(a)      Representation of state vector and      (b)      Representation of operator.
23. Discuss the W.K.B. approximation method.
24. Explain the addition of angular momenta and Clebsch-Gordan coefficients.
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