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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. 

  
Q1  Answer the following questions: (2 x 10) 
 a) What is the difference between steady and ideal state?  
 b) Define enthalpy of reaction.  
 c) What do you understand by open and closed system?  
 d) What is a homogenous reaction? How it is different from heterogeneous 

reaction? 
 

 e) Write the half life period of a 2nd order reaction.  
 f) Define heats of solution.  
 g) What is a “Psychrometric Chart”?   
 h) What do you understand by endogenous metabolism?  
 i) What is dia-auxic growth?  
 j) What do you understand by performance equation?  
    
Q2 a) Derive the performance equation of ideal batch reactor. (5) 

 b) Discuss the kinetic interpretation of variable volume batch reactor operated at 1st 
order reaction. 

(5) 

    
Q3 a) Derive the performance equation for reactors containing porous catalyst 

particles. 
(5) 

 b) In a continuous wastewater treatment plant, 105 kg of cellulose and 103 kg of 
bacteria enter into the digestion unit as feed stream on a daily basis, while 104 kg 
of cellulose and 1.5 x104 kg of bacteria leave in the effluent. The rate of cellulose 
digestion is 7x10 4 kg.day-1. The bacterial growth rate is 2 x 104 kg.day -1. The 
cell death rate by cell autolysis is 5x102 kg.day-1. Do the material balance for 
cellulose and bacteria based on the given data. 

(5) 

    
Q4 a) Discuss the working of recycle reactor. (5) 

 b) Discuss the working of plug flow reactors connected in parallel.  (5) 
    

Q5 a) Discuss the Monod’s model of growth kinetics. (5) 
 b) A simple, batch fermentation of an aerobic bacterium growing on methanol gave 

the results shown in Table.  
 

Time, h 0 2 4 8 10 12 14 16 18 

X, g/L 0.2 0.21 0.31 0.98 1.77 3.20 5.6 6.15 6.2 

S, g/L 9.23 9.21 9.07 8.03 6.80 4.60 0.92 0.08 0 
 
Calculate : 
(a) Maximum growth rate (μ max) 
(b) Saturation constant (KS) 

(5) 
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Q6 a) Derive Briggs-haldane relationship. (5) 

 b) Differentiate between Competitive, non-competitive and uncompetitive enzyme 
inhibition.  

(5) 

    
Q7  Derive the performance equation for a constant volume batch reactor following 

zero and 1st order rate kinetics. 
(10) 

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

 a) Adiabatic flame temperature  
 b) Psychometric charts  
 c) Eadie-Hofstee plot  
 d) Significance of kinetic constants  
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