      		                        	                     PPH/CT/2005  (PH21)
M.Sc. DEGREE EXAMINATION, NOVEMBER 2016.
(Physics)
I YEAR —II SEMESTER
Paper V — QUANTUM MECHANICS — II
Time : 3 hours	    Max. Marks : 75
SECTION A — (10 × 2 = 20 marks)
Answer any TEN questions.
1. Define differential scattering cross section.
2. Write the condition for the validity of Born approximation.
3. Define the Density Matrix.
4. State the selection rules for Dipole Transition.
5. Write the expression for the probability density associated with Klein-Gordon equation.
6. Write the properties of Dirac matrices.
7. Explain the terms Covariance.
8. Define the Bilinear Covariant.
9. Write down the Lagrangian density associated with Klein-Gordon field.
10. Express the Klein-Gordon field equation in natural units.
11. Write the relation connecting total scattering cross section and imaginary part of the   
          Scattering amplitude.
12. Show that the trace of the Dirac matrices is zero.
SECTION B — (5 × 5 = 25 marks)
Answer any FIVE questions
13. Derive an expression for S-Wave scattering cross section in terms of scattering length   
and effective range.
14. Obtain the condition for the validity of Born approximation, with necessary theory.
15. What are adiabatic and sudden approximations in the time dependent perturbation theory and under what condition they are valid?
16. Show that the orbital angular momentum is not conserved for a free particle in Dirac 
theory and find the angular momentum which is conserved.
17. Write a note on negative energy states in Dirac theory.
18. Explain Feynman’s theory of positron.
19. Define Hamiltonian function and obtain the equation of motion for a general dynamical variables (q, p, t). 
SECTION C — (3 × 10 = 30 marks)
Answer any THREE questions.
20. Discuss the partial wave analysis and arrive at the Optical theorem.
21. Outline the perturbation theory for the time evolution of a system and deduce Fermi’s   
Golden Rule.
22. Obtain the plain wave solutions of the Dirac equation for the free particle.
23. Obtain the Dirac equation in covariant form using the four vector notation and show that the Dirac equation is relativistically invariant.
24. Quantize the Klein-Gordon field with necessary theory.
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