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SECTION A – (10 × 2 = 20 marks)
Answer any TEN questions

1. Mention the characteristics of nuclear forces.
2. Define isospin.
3. Define threshoid energy of a nuclear reaction. 
4. What do you mean by a compound nucleus?
5. What are Schmidt lines?
6. Give a couple of evidences for the existence of magic number.
7. When do β particles get maximum energy in β decay?

8. What is nuclear isomerism?
9. What are leptons?
10. Define charm quark.
11. Define differential and total scattering cross section.
12. What is a gluon?
SECTION B – (5 × 5 = 25 marks)
Answer any FIVE questions

13. Give a brief account of meson theory of nuclear forces.
14. Give an account of Bohr’s compound nucleus formation hypothesis for nuclear reactions.
15. Discuss the main features of collective model of the nucleus
16. What is internal conversion? Give its theory.
17. Classify the elementary particles.
18. Discuss the general form of non-central forces and list their properties.
19. Write the semi-empirical mass formula explaining the meaning of each term in it and state its limitations.
SECTION C – (3 × 10 = 30 marks)
Answer any THREE questions

20. Based on the effective range theory, obtain an expression for scattering cross section in terms of wave number, scattering length and effective range.
21. State the conservation laws that can be applied to a nuclear reaction and derive an expression for Q-value. 

22. Explain nuclear shell model. Compare it which liquid model.

23. Discuss Fermi theory of  β-decay and use it to account for the continuous beta spectrum.
24. Explain the types of interactions between elementary particles and write a note on their conservation laws.
__________
