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   CO BL 
Q.1(a) Calculate the first five energy levels of H atom using Bohr’s atomic model. [5] 1 3 
Q.1(b) Calculate the spectroscopic term value for H atom when electron is in 1s, 2s and 2p 

orbitals. Draw the corresponding energy levels. 
[5] 1 3 

     
     

Q.2(a) What is the implication of Born Oppenheimer approximation in molecular spectroscopy? [5] 2 2 
Q.2(b) Discuss the Fluorescence and Phosphorescence processes in an electronically excited 

molecule. 
[5] 2 5 

     
     

Q.3(a) Explain basic elements of practical spectroscopy by drawing a neat diagram. [5] 3 3 
Q.3(b) What is stimulated emission? How is it different from spontaneous emission? [5] 3 3 

     
     

Q.4(a) How the nuclear Bohr magneton is different than electronic Bohr magneton? Calculate 
the value of nuclear Bohr magneton. 

[5] 4 2 

Q.4(b) Show the effect of nuclear coupling using energy level diagram when (a) coupling is 
ignored (b) coupling is small compared to chemical shift and (c) coupling is large 
compared to chemical shift. 

[5] 4 3 

     
     

Q.5(a) Explain the method to determine e/m of electron in Thomson’s method. [5] 5 2 
Q.5(b) Discuss four mechanisms of molecule ionization in mass spectrometry. [5] 5 5 
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