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   CO BL 
Q.1(a) Applying non-degenerate perturbation theory Derive unperturbed, first order perturbation 

and second order perturbation equations.  
[5] CO1 III 

Q.1(b) Evaluate the first order energy.  [5] CO1 V 
     
     

Q.2(a) Explain with a diagram spin-orbit interaction.  [5] CO1 II 
Q.2(b) Discuss the importance of Born-Oppenheimer approximation?  [5] CO2 VI 

     
     

Q.3(a) Write down the time dependent wave function ᴪ(t) of a two level system containing the 
coefficients ca and cb. Discuss the time dependent perturbation method to obtain the 
derivative of ca and cb. 

[5] CO4 VI 

Q.3(b) When the perturbation is small, Find ca and cb in the first and second order approximation. [5] CO4 I 
     
     

Q.4(a) Develop an expression for vector potential of pure radiation field using method of 
separation of variables.  

[5] CO3 III 

Q.4(b) Find also the Hamiltonian of the radiation field due to electric field only.  [5] CO3 I 
     
     

Q.5(a) Starting from the Dirac Hamiltonian, construct Dirac relativistic equation for a free 
particle.  

[5] CO5 VI 

Q.5(b) Determine suitable form of Dirac matrices. [5] CO5 V 
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