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M.Sc. DEGREE EXAMINATION, APRIL 2017.
(Physics)

II YEAR — III SEMESTER

 Paper IX- NUCLEAR PHYSICS AND PARTICLE PHYSICS
Time : 3 hours
    Max. marks : 75
SECTION A — (10 × 2 = 20 marks)

Answer any TEN questions.

1. What are tensor forces?

2. Mention any two characteristics of nuclear force.

3. Give any two conservation laws in nuclear reaction.

4. Differentiate pick-up reaction and stripping reaction.

5. Give any two assumptions involved in the liquid drop model.

6. What is the need for collective model?

7. What are the three forms of beta decay?

8. State nuclear isomerism.

9. What are leptons?

10. List out the different types of quarks.

11. Give the significance of scattering cross-section.

12. What do you mean by resonance scattering?

SECTION B — (5 × 5 = 25 marks)

Answer any FIVE questions.

13. Obtain an expression for Yukawa potential for the nucleon-nucleon interaction.

14. Explain compound nucleus reaction.

15. What are magic numbers? Explain how shell model accounts for its existence.

16. Draw the beta ray spectrum and explain.

17. State and explain CPT theorem.

18. Define nuclear scattering cross-section and obtain its equation.

19. Define threshold energy and derive an expression for the same.

SECTION C — (3 × 10 = 30 marks)

Answer any THREE questions.

20. Discuss the effective range theory to obtain the energy dependence of nucleon-nucleon scattering.

21. Derive the Q-value equation for both non-relativistic range and relativistic range.

22. State the analogy between a nucleus and a liquid drop. How does it account for nuclear fission?

23. Elaborate Fermi’s theory of beta decay.

24. Give an account of Quark model.
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