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SECTION A – (5 × 15 = 75 marks)

Answer any FIVE questions

1. (i) Discuss Schrödinger and Heisenberg pictures.



  (12)
 
(ii) Write the short notes on: Symmetries and conservation laws.

    (3)
2. (i) Describe the following equations and their plane wave solution: 
a) Klein-Gordon equation, and b) Dirac equation.



  (12)
(ii) Give brief account on negative energy states in electromagnetic field
    (3)
3. (i) Explain the addition of two angular momenta and Clebsch-Gordon coefficients.











   (12)
      (ii) Give commutation rules for angular momentum.



    (3)
4.  (i) Discuss matrix representation of groups.




    (7)
(ii) Explain reducible and irreducible representations of point groups.
    (5)

(iii) Write a short note on character tables.




    (3)
5. (i) Explain rotational and vibrational Raman spectra of diatomic molecules.
    (7)
(ii) Derive Einstein's coefficients for the ratio of spontaneous and stimulated   

      emissions.









    (8)
6. Explain the following: (i) dynamical variable as abstract vectors and operators, 
(ii) spin and magnetic moment of electron, (iii) commutation rules.    
       (7+5+3)
7. Discuss in brief: (i) symmetry elements and symmetry operation, 
(ii) Born–Oppenheimer approximation, (iii) Frank – Condon principle and selection          

       rules.                         





                   (6+6+3)
      8.
(i) Define and explain: Angular momentum and orbital angular momentum.


(ii) Give brief account on: normal modes of various symmetry types.
        (10+5)

                                                                        -------------------------

