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Part - A 

Max.Marks:20

Answer all QUESTIONS. EACH QUESTION CARRIES 2 MARKS.
1. 
What are the differences between elementary and nonelementary  reactions.

2. 
Write the integrated mathematical expression for exponential growth model.

3. 
Define the yield and selectivity concepts in bioreaction engineering.

4. 
Define turnover number and give its mathematical expression.

5. 
What are the methods for classification of ideal bioreactors?

6. 
What are the differences between chemical and biochemical reactors?

7. 
Define rate of reaction and list out what are the effects of temperature and pH on reaction rate.

8. 
What are the different type enzyme inhibitions? 

9. 
Explain in brief about RTD studies in Non-Ideal reactors.

10. 
What are kinetic parameters effected in a competitive and Non-competitive inhibition?

Part – B
Max.Marks:50

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
1. 
Derive the integrated rate equation for irreversible bimolecular type second order reaction, with 
different concentration in terms concentration and conversion. 

2. 
Derive the mathematical expression for Steady state biomass and substrate, DWashout and 
maximum productivity in Continuous growth culture.

3. 
Under appropriate conditions A decomposes as follows A    k1   R    k2   S, where k1= 0.1/min, 
k2= 0.1/min. R is to be produced from 1000 lit/hr of feed in which CAO= 1 mol/lit, CRO = CSO = 0. 
What size of mixed flow reactor will maximize the concentration of R and what is CRmax in the 
effluent stream from this reactor?

4.
Derive the mathematical expression for modified Michaelis-Menten equation and give its 
mathematical validation. 

5.
Define reactor and give the classification reactors with help of flow characteristics and feeding 
mechanism.

6. 
Discuss about fluidized and Packed bed bioreactor with help of a neat diagram

7. a) 
A continuous fermentor is said to have a operating volume of 20L. It is given a feed which is 
sterile or free of contaminants and containing a limiting substrate at 100mg/L and feed rate of  
5 L/hr to the vessel. Assuming, the monad’s growth kinetics is applicable, calculate the steady 
state substrate and biomass concentration taking the value of Ks as 10mg/L and μmax as 0.45 
per hr and the yield coefficient as 0.45.

    b) 
Calculate the cell productivity and optimal dilution rate of CSTR using above conditions.

8. Derive the mathematical expression for Competitive and substrate inhibition for enzyme catalyzed 
reaction.
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Note: a)  No additional answer sheets will be provided.


          b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.


          c)  Assume any missing data
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