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Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt any Five questions. Make suitable

assumption wherever necessary. Assume any

missing data.

6. (a) What is an autocatalytic reaction ?

Explain in detail. 10

(b) The irreversible reaction : 10

    A + B  AB

has been studied kinetically and the rate

of formation of product has been found

to be well correlated by the following

rate equation :
2

AB Ar kC    independent of CB

What reaction mechanism is suggested

by this rate expression if the chemistry

of the reaction suggests that the

intermediate consists of an association of

reactant molecules and that a chain

reaction does not occur ?

7. (a) A zero order homogeneous gas phase

reaction with stoichiometry, A  rR,

proceeds in a constant volume bomb,

 = 1 when t = 0 and  = 1.5 when t =

1. If the same reaction, same feed

composition and initial pressure proceeds

in a constant pressrue setup, find V at t

= 1 if V = 1 at t = 0. ( = total pressure;

t = time, V = volume.) 6
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1. (a) What is the significance of studying

chemical reaction engineering for

chemical engineers ? 8

(b) What is difference between order and

molecularity ? 5

(c) A rocket engine burns a stoichiometric

mixture of fuel (Liquid Hydrozen in
oxidant) (liquid oxygen). The combusion

chamber is cylindrical, 80 cm long and
60 cm in diameter and the combusion

process produces 100 kg/s of exhaust
gases. If the combustion is complete, find

the rate of reaction of hydrogen in mol/
m3.s 7

2. (a) What do you mean by integral method
of analysis ? Explain in detail. 10

(b) The thermal decomposition of nitrous
oxide in the gas phase at 1000ºK is

studied in a constant volume vessel at
various initial pressure of N2O. The half

life data so obtained are as follows :10

0

1/2

P (mm Hg) 52.5 139 290 360

T (sec.) 860 470 255 212

2N2O  2N2 + O2

Determine the rate equation that fits the

data.

3. (a) What do you mean by mixed flow

reactor ? Derive performance reaction of

mixed flow reactor. 10

(b) The homogeneous gas decomposition of

phosphine, PH3(g)  P4(g) + 6H2(g)

proceeds at 649ºC with the first order

rate :

 
3 3PH PH10 / Cr hr 

What size of Plug Flow Reactor operating

at 649ºC and 460 kPa can produce 80%

conversion of a feed consisting of 40

mol of pure phosphine per hour ?

4. What do you mean by General Graphical

Design Procedure ? Explain in detail. 20

5. What is Semi-batch reactor ? Derive

performance equation for semi-batch reactor.

Explain various applications of semi-batch

reactors. 20
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(b) The rate constant of a reaction at 27ºC is

1.3×10–3(s)–1. Determine the frequency

factor. Take E (energy of activation) =

128170 cal/mol. 4

(c) Explain size comparison of mixed and

plug flow reactor for a given duty. 10

8. Write short notes on the following : 4×5=20

(i) Age distribution function

(ii) Elementary and non-elementary reactions

(iii) Yield and selectivity

(iv) Batch reactor. 20
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