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II YEAR — III SEMESTER

 NUCLEAR PHYSICS AND PARTICLE PHYSICS
Time : 3 hours
    Max. marks : 75

SECTION A — (10 × 2 = 20 marks)

Answer any TEN questions.

1. What is charge independent nature of nuclear forces?

2. How a spin dependent nature of nuclear forces is proved? 

3. State the various nuclear reactions.

4. What is exoergic Q-value reaction?
5. Why the shape of nucleus be considered as spherical?

6. State the main nuclear properties on which the idea of the shell model rests.

7. Give the Fermi and Gammow-Teller selection rules for second forbidden transitions.

8. Why Lee and Yang expected the non-conservation of parity? 

9. State the major classification of elementary particles.

10. What is conservation of lepton number?

11. What is meson?

12. What are Schmidt lines?

SECTION B — (5 × 5 = 25 marks)

Answer any FIVE questions.

13. Obtain the expression for effective range for neutron-proton scattering by effective range theory.

14. Give a brief note on the conservation laws related to nuclear reactions.
15. Discuss the evidences for existence of magic numbers.

16. Write a brief note on (i) mass of the neutrino and  (ii) life time of β-decay.

17. Discuss about the various conservation laws related to elementary particle.

18. Show that the collective model is quite successful in interpreting the rotational states of even-even nuclei. 

19. What is nuclear isomerism? Explain about different nuclear isomers.

SECTION C — (3 × 10 = 30 marks)

Answer any THREE questions.

20. Prove that the scattering cross-section is independent of angle at low energy neutron-proton scattering through partial wave analysis.

21. Obtain Breit-Wigner single resonance level formula.

22. Discuss in detail about Bohr-Wheeler’s theory of nuclear fission.

23. Explain Fermi theory of β-decay.
24. Discuss about SU (3) symmetry operation of elementary particles.
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