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Answer Part-A which is compulsory and any four from Part-B. 
The figures in the right-hand margin indicate marks. 

Assume suitable notations and any missing data wherever necessary. 
Answer all parts of a question at a place. 

 
Part – A (Answer all the questions) 

Q1  Answer the following questions : (2 x 10) 
 (a) Saponification of ester is an example of 

(i) First order 
(ii) Second order 
(iii) Third order 
(iv) None of these 

 

 (b) Order of reaction is a 
(i) Theoretical quantity 
(ii) Experimental quantity 
(iii) Both (i) and (ii) 
(iv) None of these 

 

 (c) Oxidation of NO to NO2 is a 
(i) Unimolecular reaction 
(ii) Bimolecular reaction 
(iii) Tri molecular reaction 
(iv) None of these 

 

 (d) A space velocity of 4 h-1 means  
(i) four reactor volumes of feed at specified conditions  are being fed into 

the reactor per hour 
(ii) one reactor volume of feed at specified conditions  are being fed into the 

reactor per hour 
(iii) two reactor volume of feed at specified conditions  are being fed into the 

reactor per hour 
(iv) None of these 

 

 (e) For a given duty the ratio of sizes of mixed and plug flow reactors will depend 
on 

(i) Extent of reaction 
(ii) Stoichiometry  
(iii) The form of rate equation 
(iv) All the above 

 

 (f) The reactor which has the advantage of small instrumentation cost and 
flexibility of operations is 

(i) CSTR 
(ii) PFR 
(iii) Batch reactor 
(iv) Both (i) and (ii) 
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 (g) For any given duty(any given conversion level) and for all the positive 
reaction orders, the size of CSTR is always   

(i) Smaller than PFR 
(ii) Larger than PFR 
(iii) All the above  
(iv) None of these 

 

 (h) It is always advantageous to use CSTR in series as the total volume required 
to achieve a specific conversion is less than the volume of a single reactor. 
The statement is  

(i) False  
(ii) True  
(iii) Can be both (i) and (ii) 
(iv) None of these 

 

 (i) In case of complex reactions, each of the individual step is called   
(i) Non elementary step 
(ii) Slowest step 
(iii) Fastest step 
(iv) Elementary step 

 

 (j) The step involved in mechanisms of solid catalysed reactions 
(i) Diffusion of the reactants from the bulk fluid phase to the external 

surface of the catalyst trough the fluid film  
(ii) Penetration and diffusion of A through the blanket of ash to the surface 

of the unreacted core 
(iii) Both (i) and (ii) 
(iv) None of these 

 

    
Q2  Answer the following questions : (2 x 10) 

 (a) Suggest suitable reactors for the following polymer products : 
(i) PS 
(ii) PP 

 

 (b) What are the types of intermediates formed during a reaction?  
 (c) The activation energy of a polymer reaction is about 9150 cal/mol. How much 

faster does this reaction take place at 500K than at 400K? 
 

 (d) Establish the relationship between the total pressure of the system and partial 
pressure of the reacting materials for the given gas phase reaction: 

N2O4 2 NO2 

 

 (e) Differentiate between constant volume and variable volume reactors.  
 (f) The initial concentration of a gas is 5x10-4mol/l and it is 40 % decomposed in 

50 min. Calculate the value of rate constant assuming second order kinetics 
for the decomposition of gas. 

 

 (g) Give a comparison between batch reactor and semi-batch reactor.  
 (h) Define space time with a suitable example.  
 (i) Name the idealized models suggested for non-catalytic reaction of particles 

with surrounding fluids. 
 

 (j) With 50 mole % inert present at the start, calculate the fractional change in 
volume of the systems, A for the reaction: 

A  3R 

 

    
  Part – B (Answer any four questions)  

Q3 (a) At 27oC, the rate constant of a reaction is 1.4 x 10-3 s-1. Taking activation 
energy to be 128170 cal/mol, calculate the frequency factor. 

(4) 

 (b) Differentiate between an elementary and non-elementary reaction with 
suitable examples. 

(3) 

 (c) Explain in details the differential method of analysis of data. (8) 
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Q4 (a) Assuming a stoichiometry A R for a first order polymer reaction, the size 

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

(5) 

 (b) Derive the design equation of an ideal batch reactor for constant density 
systems as well variable density systems. 

(10) 

    
Q5 (a) “The systems of N plug flow reactors in series having total volume V gives the 

same conversion as a single plug flow reactor of volume V”. Prove it. 
(10) 

 (b) A 10 min experimental run shows that 75% of liquid reactant A is converted to 
product by a ½ order rate. What would be the amount of A converted in 30 
minrun? 

(5) 

    
Q6 (a) Derive the integrated rate equation for first order reaction for a constant as 

well as variable volume reactor. 
(10) 

 (b) In case of a polymerization reaction, show that the time required for 75% 
conversion is double the time required for 50 % conversion if first order 
kinetics is assumed for the reaction. 

(5) 

    
Q7  Describe in details the mechanisms of solid catalysed reactions. (15) 

    
Q8  Derive and compare in details the performance of a mixed flow reactor with a 

plug flow reactor for an nth order reaction with a neat graph. 
(15) 

    
Q9 (a) List out the polymerization technique, mechanism, and operational mode with 

some suitable examples of polymer products for stirred tank rector. 
(5) 

 (b) The gas phase decomposition of azomethane 
(CH3)2N2 C2H6 + N2 

proceeds with a rate : 
Rate of production of N2 = k1 [(CH3)2N2]2/(1+k’[(CH3)2N2]) 
Devise a mechanism to explain this rate. 

(10) 
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