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PART A

1. In sca�ering theory, when can the Born Approxima�on be applied?
(A)

2. If ,  are the total Hamiltonian and the unperturbed Hamiltonian
respec�vely then write down the equa�on of mo�on in the  Interac�on
picture.

(U)

3. Show that the transi�on probability is the same in Schrodinger and
Interac�on picture.

(An)

4. What is WKB approxima�on? (U)

5. Write down the Dirac matrices. (R)

6. In sca�ering theory,if  is the sca�ering amplitude for forward

sca�ering, then write the total sca�ering crossec�on.
(A)

7. In WKB approxima�on what does the first power of  give? (An)

8.  and  denotes the sca�ered and incident wave func�on then write
the condi�on for the validity of Born approxima�on.

(A)

9. In rela�vis�c quantum mechanics, find  .
(U)

10. In the case of a two state system which is ini�ally in the ground state,
interac�ng with the sinusoidal oscilla�ng poten�al  on resonance with

the system, With  and  deno�ng the coefficients for the ground

state and the excited state respec�vely, Draw a plot to show that the
system undergoes emission and absorp�on cycles.

(A)

PART B

11. Discuss S wave sca�ering in the case of a hard sphere and arrive at the S-
wave total cross sec�on.

(A)

12. Use S wave sca�ering to derive the sca�ering amplitude for sca�ering from
a square well poten�al, V(r)=−V0 for 0<r<r0 and V(r)=0 for r>0.

(U)

13. A par�cle of mass  is moving in a one dimen�onal box defined by the
poten�al  for  and  otherwise. Es�mate the
ground state energy using the trial func�on  for

.

(A)

14. A simple harmonic oscillator of mass  and angular frequency  is
perturbed by an addi�onal poten�al . Evaluate the second order
correc�on to the ground state energy of the oscillator.

(A)

15. Show that Klein Gordon equa�on leads to nege�ve probability density. (A)
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16. For the �me dependent two state problem, draw the dependence of

 with the perturbing frequancy  . Also draw  and  with

�me  for the resonance condi�on.

(An)

17. Determine the current density and the charge density on the basis of Klein
Gordon equa�on.

(A)

18. Write the Dyson series and explain its significance. (R)

PART C

19. Obtain the solu�on of the free par�cle Dirac equa�on. Explain their
significance.

(A)

20. Obtain the expression for the differen�al sca�ering crosssec�on when the
energy of the incident par�cle is small compared to the energy of the
sca�ering poten�al.

(An)

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

(E)

22. Discuss the first order �me independent perturba�on theory for non
degenerate sta�onary case. Obtain the corrected eigenvalues and Eigen
vectors.

(R)
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