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Paper II —  ADVANCED TOPICS IN PHYSICS 
Time : 3 hours
      Max. Marks : 75

SECTION A — (5 × 15 = 75 marks)

Answer any FIVE questions.
1. Explain the differences between Schrödinger, Heisenberg and interaction pictures.

2. Discuss the Schrödinger relativistic equation for a free particle.
3. Obtain the commutation relation for Lx, Ly, Lz the components of angular momentum operator. Show that L2 commutes with any of the three components. 

4. Write short notes on representation of a group? Distinguish between reducible and irreducible representations.

5. What is meant by LASER? Define and explain optical pumping and population inversion with neat diagram. Explain the significance of meta stable state.

6. Explain the relation between symmetry principles and conservation laws.

7. Determine the eigen values of L2 and Lz.
8. What is Raman Effect? With neat diagram explain the rotational and vibrational Raman spectra of a diatomic molecule.
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