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Instructions for Candidates

1.

2.

Write your Roll No. on the top immediately on receipt of this question paper.
Attempt any four questions out of the six questions.

Attempt all parts of a question together.

All questions carry equal marks.

The use of a scientific calculator and log tables are permitted.

M=moldm3 h=66x10**Js’; R=8314JK ' 'mol";c=3%x10ms™".

By what factor does the rate of the reaction increases if the half-life period decreases
from 20 min to 5 min by the use of a catalyst.

For the following elementary reaction. What is the order and molecularity and derive the
rate law.
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. Deterrmuine absorbance of a 005 molar oxalic acud solunon, 1f extimetion coefficient of
oxalic acid is 0.8 mol” dm* m™ and the solution is irradiated by light of 250 nm was
passed through a curette of | cm width. 55,5

. Calculate the activation energy of a reaction whose reaction rate at 27°C doubles when
temperature rises to 37° C temperature.
Write short note on Activaied Complex theory for biomolecular reactions.

. Define the term *Quantum efficiency. Justify the statement that the quantum efficiency of
a primary process is always one. 555
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Explain Vant HofT differential rate equation method used for the determination of order of
a reaction.

The activation energy of a non—catalysed reaction at 37°C is 83.68 kI mol 'and the
activation energy of the same reaction catalyzed by an enzyme is 25.10 kJ mol .
Calculate the ratio of the rate constants of the enzyme-catalysed and the non-catalysed
reaction.

Define Frank Condon principle of electronic transition. Explain the reason of vertical
transition in Jabolinski diagram of separation vs energy graphs. 5.5.5

What is the difference between rate constant and rate of reaction ? Give the units of rate
constant for zeco, first and second order reaction.

From the following data for the decomposition of N0 in carbon tetrachloride solution st
48°C, show that the reaction is of the first order and caloulate the rate constant.,

Time! min 1 15 202 25 F =]

Wol. of O, 0.30 5.95 11.40 13.50 34.75
evolved (in
ml)

Calculate the number of photons given in 10 minutes by a 300 watt monochromatic
source of 480 nm wavelength. 3,3,5

Why the reactions of third and higher orders are usually not very common?
The half life of a first order chemical reaction A —--—> B is 10 min, What percent of
reactant remains after 40 min.

i) What is Stark-Einstein law of photochemical equivalence?
i} Explain Photosensitisation with example. 5,55

Explain the effect of temperature on the rate of a chemical reaction?

Define the term Activation energy. The activation energy of a reaction is 40 kI mol”' and
the value of rate constant at 40 °C is 1.8 x 107 s, Calculate the frequency factor A
Differentiate between Primary process and secondary process in photochemistry with
suitable examples. 5,55
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