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   CO BL 
Q.1(a) Calculate the energy of a particle in a 1D-box of length L.  [5] 1 1 
Q.1(b) Obtain the wave function of a particle in a 1D-box of length L.  [5] 2 2 

     
     

Q.2(a) Derive the form for the first order correction to energy using Rayleigh-Schrodinger 
perturbation theory. 

[5] 1 1 

Q.2(b) Describe the Linear variational method.  [5] 2 2 
     
     

Q.3(a) Derive the ground state electronic term symbol for C. [5] 2 2 
Q.3(b) Derive the ground state electronic term symbol for Pb. [5] 3 3 

     
     

Q.4(a) State and explain Born-Oppenheimer approximation.  [5] 1 1 
Q.4(b) Discuss ion-covalent resonance.  [5] 1 2 

     
     

Q.5(a) Consider three symmetry elements: E, X, Y. Construct the corresponding group 
multiplication table for these. Write down the matrix representation of improper 
rotation.   

[3+2] 2 2 

Q.5(b) Assign point group to the following molecules: NH3, H2O.  [5] 2 3 
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