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PART- A (10 × 1 = 10 Marks)
Answer all questions.
1. Define activity coefficient.
2. Write the Gibbs-Duhem equation and mention its importance.
3. State the Maxwell-Boltzmann distribution law.
4. Relate the entropy to the partition function.
5. Give one example of electrokinetic effect.
6. Explain the uses of irreversible thermodynamics in biological systems.
7. Write the basic assumption of transition state theory.
8. Explain secondary salt effect.
9. Show an example of a parallel reaction.
10. Describe Rice–Herzfeld mechanism.
11. Define residual entropy.
12. Explain the concept of standard state.



PART - B (5 × 5 = 25 Marks)
Answer any FIVE questions.




13. Describe the EMF method and freezing point method for determination of activity.
14. Explain Einstein and Debye models for heat capacity of solids.
15. Derive Onsager’s reciprocal relations.
16. Explain the factors affecting reaction rates in solution.
17. Discuss the photochemical reaction between H₂ and Cl₂.
18. Explain electrokinetic effects based on irreversible thermodynamics.
19. Discuss pulse radiolysis as a technique for investigating reaction kinetics.




                     SECTION – C (4 X 10 = 40 Marks)
Answer any FOUR Questions

20. Derive and explain the Duhem-Margulus equation and its applications.
21. Compare Maxwell-Boltzmann, Fermi-Dirac and Bose-Einstein statistics.
22. Explain the theory of entropy production in open systems by heat, matter, current flow, force and flux concepts.
23. Discuss enzyme catalysis and derive the Michaelis–Menten equation.
24. Describe cationic, anionic polymerization and polycondensation reactions, comparing their mechanisms and kinetics.
25. Develop the theory of unimolecular reactions using the Lindemann–Christiansen hypothesis and discuss its limitations.
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