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Answer Question No.1 (Part-1) which is compulsory, any eight from Part-II and any two from 
Part-III. 

The figures in the right hand margin indicate marks. 
 

Part- I 
Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 

 a) Whenever we have to use CSTRs in series, the overall economic consideration would 
always recommend the use of equal size CSTRs in series. Why so? 

 

 b) The half life period for a certain first order reaction is 2.5 x 103 s. How long will it take for the 
¼ of the reactant to be left behind? 

 

 c) State two advantages of integral method of analysis of polymer kinetic data.  
 d) The system of N plug flow reactors placed in series having the total volume V gives the 

same conversion as a single flow reactor of volume V.   Comment on the statement with a 
suitable reason. 

 

 e) What is the significance of Damkohlar number ?  
 f) For an isothermal gas phase reaction: A  5R with 70 mole % inerts and 30 mole % of A, 

calculate A. 
 

 g) Suggest suitable reactors for the following polymer materials: 
(i) Polystyrene  
(ii) Poly methyl methacrylate 

 

 h) ‘Third and higher order reactions are quite rare’. Justify the statement.  
 i) What are the different ways to express the rates of a polymer/chemical reaction?  
 j) Differentiate between fixed and fluidized bed reactor.  
    
  Part- II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) Give a detailed comparison between elementary and non-elementary reaction with suitable 

examples. 
 

 b) Concentration v/s time data for the reactions are given below in respective tables. 
AR 

Time (h) Concentration of A, (mol/l) Concentration of R, mol/l 
0 0.100 0.00 
2 0.050 0.050 

 
BS 

Time (h) Concentration of A, (mol/l) Concentration of R, mol/l 
0 0.10 0.00 
0 0.075 0.025 

 
(i) Which reaction proceeds at the greatest rate? 
(ii) What are the formation rates of R and S? 

 

 c) Describe in details the step wise procedure for differential method of analysis of kinetic data 
with suitable neat graphs. 

 

 d) Consider a gas phase reaction 2A = R + 2S with unknown kinetics. If for 90 % conversion of 
A in a plug flow reactor , the space velocity of 1/min is needed, find the corresponding space 
time and mean residence time or holding time of a fluid in the reactor. 
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 e) Derive the design/performance equation for a 
(i) Constant density batch reactor 
(ii) Variable density batch reactor 

 

 f) Describe briefly about the different contact patterns in continuous flow operations for various 
combinations of high and low concentrations of reactants. 

 

 g) Calculate the activation energy for the decomposition of ethane from the following first order 
rate constants’s data. 

T (0C) 550 560 570 580 590 600 610 620 630 
K (sec-

1x105) 2.5 4.7 8.2 12.3 23.1 35.3 57.6 92.4 141 

  

 

 h) List out the polymerization technique, mechanisms and operational mode with some suitable 
examples of polymer products for stirred tank rector. 

 

 i) A + B → C takes place in a two stage CSTR one of 100 m3 and the other 25 m3 in volume. 
The volumetric feed rate is 20 lit/min. CA = CB = 1.5 gmol/lit and the overall rate constant is 
0.01 lit/gmol.min. Calculate the overall conversion. 

 

 j) What reaction schemes and conditions could be suggested to have maximum concentration 
of R for the following parallel reactions? 
A+B→R (desired), rR = 25.e-273/T.CA

0.5CB 
A+B→R (undesired), rS = 300.e-2000/T.CACB 

 

 k) The primary reaction occurring in the homogeneous decomposition of nitrous oxide was 
found to be 
N2ON2 + (½) O2 
With rate 
-rN2O = k1[N2O]2/ (1 + k'[N2O]) 
Derive a mechanism to explain this observed rate. 
How does the concentration of N2O affect the order? 

 

 l) Derive the integral rate equations for a 2nd order rate reaction.  
    
  Part-III  

  Only Long Answer Type Questions (Answer Any Two out of Four)  
Q3  A homogeneous liquid phase reaction A S, -rA = k(CA)2  takes place with 50 % conversion 

in a mixed reactor. 
a) What will be the conversion if this reactor is replaced by another mixed flow reactor 

having volume 6 times that of the original reactor – all else remains unchanged? 
b) What will be the conversion if the original reactor is replaced by a plug flow reactor of 

same size- all else remain unchanged. 

(16) 

    
Q4  Derive and compare the performance of single mixed and plug flow reactors for the nth order 

reactions with a suitable graph. 
(16) 

    
Q5  Assuming a stoichiometry A  R for a first order gas phase reaction, the size (volume) of a 

plug flow reactor for 99 % conversion of pure A is calculated to be 32 litres. In fact however, 
the reaction stoichiometry is A  3R. With this corrected stoichiometry, what is the required 
volume of a reactor? 

(16) 

    
Q6  Describe in details the suggested reaction and diffusion controlled models for 

Heterogeneous reaction systems 
(16) 
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