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Answer Question No. 1 which is compulsory and any FIVE from the rest. 
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. 

 
Q1.  Answer the following questions : (2 x 10) 

 (a) Differentiate between integral and differential method of analysis.  
 (b) Suggest suitable reactors for the following polymer products: 

PMMA and PVC. 
 

 (c) Enumerate the factors affecting the rate of reactions.  
 (d) Explain the non-elementary reaction with suitable examples.  
 (e) Write the integrated rate equation for second order reaction in terms 

of conversion. 
 

 (f) Define the fractional change in volume, A for a variable volume 
reactor with a suitable example. 

 

 (g) List out two advantages of tubular reactor.  
 (h) How does the size of reactor get affected by the density variation 

during the reaction? 
 

 (i) Define selectivity.  
 (j) Differentiate between the space time and mean residence time.  
    

Q2.  The following homogeneous liquid phase reaction  
A  S, -rA = k [CA]2 

takes place with 50 % conversion in a mixed flow reactor.What will 
be the conversion if this reactor is replaced by another mixed flow 
reactor having volume 6 times that of original reactor – all else 
remains unchanged? 

(10) 

    
Q3.  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? 

(10) 

    
Q4. (a) The following results are obtained during a chemical reaction. 

 
Time (min) 15 30 45 65 80 
% reactant 
decomposed 

17 32 44.5 57 65 

 
Suggest about the order of reaction of the reaction. 

(5) 

 (b) Briefly describe the material and heat balance equation forreactors. (5) 
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Q5. (a) For a reaction at 400 K, the rate is reported as : 
-dpA = 3.66(pA)2, atm/hr 
i. What are the units of rate constant? 
ii. What is the value of rate constant for this reaction if the rate 
equation is written as –rA =k(CA)2, mol/(m3.s) ? 

(5) 

 (b) Describe in details the half life method to interpret the batch reactor 
data. 

(5) 

    
Q6.  Derive and explain in details the integral rate equation in terms of 

conversion for an irreversible bio molecular type second order 
reactions with a suitable plot. 

(10) 

    
Q7.  Derive the design equation for a mixed flow reactor for constant as 

well as variable density systems. 
(10) 

    
Q8.  Write short notes on any TWO : (5 x 2) 

 (a) Solid catalyzed reactions  
 (b) Design for multiple reactions  
 (c) Polymerization reactors  
 (d) Autocatalytic reactions  
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