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Part A 10x1/2=5
Choose the correct answer

1. The term fugacity represents
a. actual behaviour of ideal gases
b. actual behaviour of real gases
c. chemical equilibria of gas at room temperature
d. computation of chemical equilibrium

2. Nernst heat theorem is commonly known as

a. Third law of thermodynamics b. Second law of thermodynamics
c. Zeroth of thermodynamics d. First law of thermodynamics
3. Response functions measure changes in---------------- of a system
a. microscopic property _ b. thermodynamic property
C. macroscopic property d. equilibrium constant

4. Why does free electron gas in a solid obey Fermi Dirac statistics?

a. As temperature increases, Fermi level also slightly increases
b. All levels below Fermi energy are occupied by electrons

c. All levels above Fermi energy are occupied by electrons

d. Probability of finding electron with energy equal to unity

5. An example of extensive variable is

a. Temperature  b. Substance quantity c. Density d. Field strength
6. The equation As = Q/T is applicable for ----------- in a closed system
a. irreversible and isothermal change b. reversible and adiabatic change
c. irreversible and adiabatic change d. reversible and isothermal change
7. The magnitude of concentration polarisation can be declined by
a. reducing the temperature of the solution b. stirring the solution .
c. inducing greater diffusion of ions d. unaltering the electrode potential

8. The necessity to consider mean activity coefficient of an electrolyte is that the electrolyte
solution is :
a. neutral b. positive c. negative d. eletrophoretic

9. Which of the following statements is incorrect regarding zinc-air fuel cell?

a. zinc metal is used instead of hydrogen gas as a power source in automobiles
b. zinc is used as a perforated pack of pellets

c. oxygen undergoes reduction

d. zinc oxide produced is insoluble in the electrolyte

10. Dry corrosion occurs due to

a. electron transfer b. metal oxidation c. metal reduction d. electron loss



Part B Sx4=20
Answer ALL questions '
Each answer should not exceed 200 words or one page

11.a. Explain the determination of fugacity by equation of state method.
(Or) :
11.b. (i)Analyse the statement : Chemical potential would decrease with increase in temperature

(i1) Calc}ﬂate the absolute entropy of uranium metal in JK™! at 20 K whose Cy is 3.04 JK!
mol

12. a. Interpret Fermi-Dirac statistics to arrive at the expression of N particles among the energy
levels '
(Or)
12. b. Judge the limited use of electronic partition function and appraise the multiplication
theorem for partition functions of a molecule

13. a. Assess the transformations of fluxes and forces.
(On)
13. b. Inspect the four electrokinetic effects, an example of interference between irreversible
process

14. a. Inspect the kinetics of an electrode reaction with a neat diagram.
(Or)
14. b. Illustrate the dependency of half-wave potential of redox system and independent of
electroactive susbstance

15. a. Distinguish between primary batteries from secondary batteries with specific examples.

(Or)
15. b. Organize why concentration cell corrosion is an important type of corrosive damage and
explain
Part C $x7=3§
Answer ALL questions

Each answer should not exceed 600 words or three pages

16. a. Explain how absolute entropies can be determined using third law of thermodynamics?
(Or) '
16. b. Analyse partial molar free energy, express its relation with free energy and discuss its
variation with pressure.

17. a. How can thermodynamic functions be related to equilibrium constant K? Explain.
(Or)
17. b. Derive Maxwell- Boltzmann Statistics.

18. a. Discuss entropy production and entropy flow.
(Or)
18. b. Give an account the irreversible thermodynamic state in biological systems.

19. a. Apply Illkovic equation to describe diffusion current density in polarographic cell.
(Or)
19.b. Evaluate Debye-Huckel theory of activity coefficients of strong electrolytes

20. a. (i) Deseribe the electrochemical manufacture of soda ash by electrochemical method
(ii) Explain briefly about fuel cells
(Or)
20. b. How could corrosion process be managed by the use of cathodic and anodic inhibitors?
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