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Sec�on A

 Answer any 5 (1 marks each)
 

1. If  is the observable in the Schrodinger picture,  and  the total and the unperturbed
Hamiltonian respec�vely then the observable in the Heisenberg picture  is 
(a) (b) 
(c) (d) 

2. If the state ket in the schrodinger picture is given by  then the state ket in the interac�on
picture is
(a) (b) 
(c) (d) 

3. An asymp��c wavefunc�on( ) is
(a) (b)  at 
(c)  at (d) outgoing wave at 

4. In rela�vis�c quantum mechanics the  is

(a)             (b) 
 

(c)             (d) 

5. The generalized momentum  conjugate to the generalized coordinate  is
(a)              (b) 

 
(c)             (d) 

 
Sec�on B

 Answer any 7 (2 marks each)
 

6. Describe the opera�on of �me evolu�on operator.
7. Sate Fermis golden rule.
8. Explain electric dipole approxima�on in �me dependent perturna�on theory.
9. Explain hard sphere sca�ering.

10. Define differen�al sca�ering cross sec�on and total sca�ering cross sec�on.
11. Explain Ramsauer - Townsend effect.
12. Write down the Dirac matrices.
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(2 x 7 = 14)

(5 x 4 = 20)

(12 x 3 = 36)

13. Find the matrix  p where 
14. Write down the Lagrangian equa�ons of mo�on and the Hamiltons canonical equa�ons of

mo�on.
15. State Noether’s theorem.

 
Sec�on C

 Answer any 4 (5 marks each)
 

16. Explain the interac�on picture in quantum mechanics and obtain the equa�on of mo�on in that
picture.

17. In the case of Harmonic perturba�on, show that the transi�on rate for a transi�on from the
ground state  to the excited state  is same as that from  to .

18. Obtain the expression for the differen�al sca�ering crossec�on for sca�ering of the electron by
Coulomb poten�al.

19. Obtain Klein-Gordon equa�on.
20. Determine the current density and the charge density on the basis of Klein Gordon equa�on.
21. Derive the Hamiltonian form of the classical field equa�on in terms of Hamiltonian density.

 
Sec�on D

 Answer any 3 (12 marks each)
 

22.1. Discuss �me dependent Perturba�on theory and deduce Fermi's Golden Rule.
OR

2. Explain the interac�on of an atom with electromagne�c field using �me dependent
perturba�on theory.

23.1. Obtain Rutherford sca�ering formula by applying first Born approxima�on.
OR

2. Explain resonances in sca�ering theory. with a neat diagram explain how metastable bound
states are formed.

24.1. Obtain the solu�on of the dirac equa�on for the par�cle at rest.
OR

2. Explain the second quan�za�on of the schrodinger field and apply this formalism to a system
of bosons.

σ⋅ p = + +p1 î p2 ĵ p3k̂

|g⟩ |e⟩ |e⟩ |g⟩


