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Section A
 Answer any two questions among (a), (b) and (c) from each question. Each sub- question carries 2 marks

1. (a)  Explain Kopp’s Law.
(b)  Explain the relationship between entropy and probability.
(c)  Explain the law of mass action.
2. (a)  Give term symbols for H2+ and Li2
(b)  Write the order of energy level for homonuclear diatomic molecule.
(c)  What are secular equations and secular determinants ?
3. (a)  Define Kramer’s degeneracy.
(b)  Explain the principle of NQR spectroscopy.
(c)  Define the term chemical shift in Mossbauer spectroscopy. 
4. (a)  Write the Z-matrix of CO2 molecule.
(b)  Name two chemistry related softwares.
(c)  What are the applications of computational chemistry ?
5. (a)  Define half wave potential? Explain its significance.
          (b)  What are the requirements for choosing a reference electrode ?
[bookmark: _GoBack](c)	What is hollow cathode lamp and write its significance ?
Section B
(Answer either (a) or (b) of each question. Each question carries 5 marks)

6. (a)  Derive Sackur-Tetrode formula.
(b)  Calculate the heat capacity of monoatomic, diatomic and polyatomic gases.
7. (a)  Describe Variation theorem with its proof.
(b)  Compare between VBT and MOT.
8. (a)  Explain 2D NMR experiment.
(b) What is zero field splitting ? Discuss ?
9. (a)  Write a brief account on semi experimental methods.
(b) Explain potential energy surface.
10. (a)  Explain the working of a glass electrode.
(b) What are the advantages and dis advantages of amperometric titrations ?
Section C
(Answer any three questions. Each question carries 10 marks)

11.       Derive Debye T3 law.
12.       Apply MOT to H2 molecule.
13.       Discuss the theory and applications of Mossbauer spectroscopy.
14.       Briefly explain Basis-sets in computational chemistry.
15.       Describe the theory and instrumentation of AAS ?
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