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1.
Explain the double helical structure of DNA in detail.

2.a)
What are the qualitative features of enzyme kinetics? Write down Henri’s rate        
equation and find the condition at which V = Vmax / 2 , where V = reaction rate.

   b) 
Assuming a steady state conversion of a substrate into product with the help of an 


enzyme, derive a rate equation for product formation considering           
Michaelis–Menten approach.                

3.a)
An enzyme catalyzed reaction irreversibly generates protons according to the 

        
equation :                                                                                                               



H2O + E + S+ ( E + SOH + H+ 

      
If the active form of the enzyme is (e  , and (e/e = 1.0 at pH = 6.0 = pk1; 

      
e2-/(e =1.0 at pH = 10 = pk2 ; show that the reaction velocity at pH = 7.0 is given 
by :

                                     Sk1

V = Vmax --------------------   where h = [H+]

                              (ks+S) (k1+h)    

b) Discuss nomenclature of enzymes.                                                                                                                                                                       

4.
Explain in detail the chemical method of enzyme immobilization.

5.
Write short note on:


a) Chemiosmatic theory.








b) Transport across cell membranes. 

6.
Develop Monod’s Chemostat Model for continuous cultures of microorganisms.   

7.
Compare Batch and Continuous Sterilization of medium. Discuss briefly heat 
transfer correlation which is useful in heating or cooling a CSTR.

8.
How do agitation and aeration affect microbial growth? How does aeration help 
agitation and mixing? Explain in detail.



- - -
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1.
Discuss the major groups of bacterial species and their distinguishing 
characteristics.

2.a)
List out the different factors effecting enzyme activity.                                         

    b) 
Discuss the following :

        
(i) Effect of pH on enzyme kinetics.                                                                        

        
(ii) Effect of temperature on enzyme reaction rates.                                                

                                                                        k1                                  k2

3.
For the reversible reaction,  E + S                (ES)                  E + P                  
      
Show that :                                          k-1                      k-2
a) The reaction will proceed far to the right only if k1k2 (( k –1 k –2
b) The parameters Vs , Vp , Ks and Kp are not independent.

c) Integrate dP/dt and obtain an expression for P(t). 


4
Explain in detail the physical method of enzyme immobilization.

5.
Briefly discuss about the characteristics of active transport.

6.
A trend of decrease in Cell concentration with decrease in the dilution rate is       
observed, contrary to the expectation from Monod Chemostat Model, for the       
continuous cultivation of A. aerogenes in glecyrol medium. Develop a model 
which explains this situation by reasonable assumptions.                                                     

7.

How does the power requirement vary in gassed system compared to ungassed 
fermentor? How does the type of impeller and sparger affect power requirement 
and operation of fermentor?


8.
Based on the composition of cell mass and product, explain how to fix up the composition of fermentation media.


- - -
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1.
Discuss on the two major types of protein structure and diverse biological 
functions of protein.

2.a)
Explain in detail about substrate activation and inhibition and explain the method 
to obtain the parameters in the equation.                                                                     

   b) 
Discuss about modulation and regulation of enzyme activity.                                 

3.a)
An enzyme with km of 1 X 10-3 M was assayed using an initial substrate          
concentration of 3 X 10-5 M. After 4 min, 10 % of the substrate was converted. 
How much substrate will be converted after 20 min and 40 min.  

   b) 
Show the effect of various types of inhibition in the form of different rate plots.

4.
What are all the factors to be considered for supporting particle for chemical 
method of enzyme immobilization.

5.
Explain in detail the passive and facilitated diffusion.

6.
Discuss briefly the effects of Incomplete Mixing, Films and Recycles on 
Filamentous Organisms in Continuous Culture.                                                                                 

7.
Explain how air, medium and fermentor could be sterilized for a biological 
synthesis. Using neat sketches, explain the various methods adopted for agitation 
in fermentors.

8.
What are the different sterilization methods? Discuss them in detail.


- - -
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1.
Explain the structure of  Algae and Protozoa and their industrial applications.

2.a)
Discuss the classification of enzymes into different groups. Write down the action 
of  each group on various functional groups of the organic compounds.                   

   b) 
Distinguish between an enzyme and a synthetic catalyst.    

3.
Evaluate Vmax and km using the following data of initial rates of an enzyme 
catalyzed reaction for various substrate concentrations given below, using :                          


(i)Lineweaver-Burk plot (ii) Eadie-Hofstee plot


Data : 


   S, mol/l
   V, mol/l-min X 106

4.10 X 10-3

177


9.50 X 10-4

173


5.20 X 10-4

125


1.03 X 10-4

106


4.90 X 10-5
 
  80


1.06 X 10-5

  67


5.10 X 10-6
  
  43  

4.
What are all the factors to be considered for supporting particle for physical 
method of enzyme immobilization.

5.
Explain in detail the products of secondary metabolite synthesis.

6.
Through the use of  an unsteady state mass balance, formulate a model for the  
dynamic behaviour of Continuous Culture.                                                                   

7.
How are bioreactors classified? Explain the operation of a Stirred Tank fermentor 
with a neat sketch.



8.
Explain how it is proved experimentally that the yield factor depends upon 
dilution rate in case of a CSTR .

- - -
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