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Part-A

Answer ALL questions. (10 x2=20)

1. Howdoes fugacity vary with pressure?

2. Mention the significance of reduced phase rule for three componernt systers.

3. Wiite the phenomenological equation for streaming potential.

4. Define De Donder’s affinity of chemical reactions.

5. Calculate the rotational partition function for CO gas at 27° C, if the moment of inertia is 14.5 x 10
ken?.

6.  Define true order of a reaction.

7. 'The slope and y-intercept of LineWeaver —Burk plot for an enzymatic reaction are  94.88 min and 8.0
x 10*mol'dn?® min respectively. Calculate Michaelis constant.

8. What 1s volume of activation? Mention its significance.

9.  Drawthe potential energy diagram for Arrhentus intermediate formed in homogeneous ~ catalytic
reaction.

10.  Write the Rice-Herzfeld mechanism for thermal decomposition of acetaldehyde.

Part-B

Answer any EIGHT questions. (8x5=40)

11.  Howwill you explain the reduction of metal oxides using Ellingham diagram?

12.  Explain entropy production in chemical reactions.

13. Benzene and Toluene form two 1deal solutions. In one of the solutions, the mole fraction ofbenzene 1s
0.6 and in the other solution, it is 0.4 at 298 K and 1 atm.Calculate the difference in chemical potential
of benzene between these solutions.

14. Calculate the total standard entropy of nitrogen gas at 25° C. Given that: vibrational frequency = 2360
cm'; Moment of inertia = 13.9 x 10 g cn.

15.  Derive Maxwell-Boltzmann distribution law using its assumptions.

16. Calculate the translational partition function for argon atomin a cubical box of side 1 an® at 25° C.




17.  Show that the energy of activation calculated by collision theoryis less thanthat  calculated by
Arrhenius equation.

18.  Explain any one mechanism of bimolecular surface reactions with an example.

19. Discuss the effect of pressure on reaction rate of branched chain reactions.

20a. Predict the influence of 1onic strength of the medium for the following reaction,
SO +2I' — 2S04 +1

b. The rate constant for the above reactionis 1.6 x 10° mol'dnr’s™. Calculate the rate constant of the
same reaction in the presence of 10” mol dn® of KCl.
21. Derive Michaelis — Menten equation.
22. Explain T-jump method to study the kinetics of fast reactions.

Part-C
Answer any FOUR questions. (4 x10=40)
23a. Howare the activity and activity coefficient determined by the vapour pressure and
Randall-White method? 8
b. Calculate the ionic strength of 0.25m CaSOs solution. )

24a. Explain Seebeck and Peltier effects.
b.Prove that Ly =L using reciprocal relationship.

25a. Derive the Einstein equation for specific heat capacity of solids.
b.The rotational constant of gaseous HCl determined from microwave is 10.59 cm. Calculate the
rotational partition function of HCl at 100 K.

26a. Derive the expressions for the concentrations of A, B and C at time‘t’ for the simplest consecutive
reaction, A—B—C. (6)

b. Discuss the kinetics of first order parallel reaction. 4

27a. Discuss therole of potential energy surfaces inreaction kinetics with relevant diagrans.

b. Calculate the change in enthalpy, entropy and free energy of activation for the bimolecular reaction,
2NOpg) — 3NOyg) + Opgat 500 K. (Given: Arrhenius parameter, A=2 x 10’ s and activation energy,
E,=110kJ mol™) (515)

28a. Explain the influence of dielectric constant on the rate of reactions in solution. (7

b. Differentiate competitive and non-competitive enzyme inhibition reactions. 3)
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