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UNIT - P -3122

Answer any five questions from the following :

1. a) For a bimolecular reaction between the reactants A and B occuring on a catalyst

surface, find out the expression for the fraction of surface covered by each of the

reactants. Hence deduce the rate law for the reaction occuring via Laugmuir-

Rideal mechanism. Draw graphs to show how the rate (or the rate constant) varies

with the concentration of either of the reactants. 5

b) Find out the general expression for the rate of a free-radical initiated

polymerisation reaction and show how the rate expression changes depending on

the mechanism of initiation. 5

c) In the presence of I2 as chaperon, the recombination of I atoms does not become

independent of chaperon concentration even at high pressures. Show that it can be

explained in terms of the atom-molecule complex mechanism. Explain how the

negative temperature coefficient of the rate can be explained qualitatively with its

help. 5

d) Two reactants A and B react with a single enzyme E to give the product following

a random ternary complex mechanism. Illustrate the reaction steps and derive the

rate equation. 5

OR

i) What is meant by “Turnover number” in case of an enzyme catalysed reaction?
What is its unit ? A 10–8 M solution of catalase catalyses the decomposition of

0.5 M H2O2 per second. Find out the turnover number.

ii) From mechanistic viewpoint what is the difference between non-competitive

and uncompetitive inhibition ? Also point out the difference in the Lineweaver-

Burk plots for these two types of inhibition. (No deduction of rate law is

required). 2 1
2 ✕2
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e)The dissociation of a weak acid, HA H A   may be represented by

k1

k 1
A B C




The rate constants k1 and k–1 can be measured by the T-jump technique. Prove

that the relaxation time ( )  is given by

1 1 e

1

k 2k x
 



where xe is the concentration of each ion (B and C) at equilibrium. 5

OR

The equilibrium constant for the reaction

k1
2k 1

H (aq) OH (aq) H O( ) 


  l  at 25oC is

152
C

[H O]
K 5 20 10

[H ][OH ]      dm3mol–1

The time dependent conductivity of the solution following a T-jump to a final

temperature of 25oC shows on relaxation time ( )  of 52 0 10  s. Determine k1

and k–1 at 25oC. 5

f) Write a brief note on “Flash Photolysis” and  its applications or, “Molecular Beam”
method in the study of fast reactions. 5

g) What do you mean by micellar catalysis ? Describe Menger and Portnoy’s model
for micellar catalysis and deduce the rate law.
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