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IV/IV B.Tech. I-Semester Examination November, 2002.

BIO-CHEMICAL ENGINEERING
    (Chemical  Engineering)
Time: 3 hours






   
        Max. Marks: 80

    Answer any FIVE questions

All questions carry equal marks

- - -

1.a)
Describe the classification of micro-organisms belonging to the kingdom of protests.

b) Explain by means of neat sketch the three forms of bacteria.

2.
Write a brief account of the diverse biological functions of proteins.

3.
Derive a rate expression for enzyme catalyzed reaction with one substrate.

4.
Discuss the effect of pH and temperature on enzyme kinetics in solution.

5.
A substance decomposes in the presence of an enzyme according to Michaelis-Menten equation with the following kinetic parameters




K(=10g/l



Rmax=7 g/l-min

Two one litre CSTRs are operater in series at steady state of a flow rate of 0.5 l/min.  The inlet substrate concentration is 50 g/l and the enzyme concentration in the two reactors is maintained at the same value all the time.  Is the two reactor system more efficient than one reactor whose volume is equal to the sum of the two reactors.

6.
Discuss the important applications of hydrolytic enzymes.

7.
Write a brief account of introduction of metabolic path ways and end products of metabolism.

8.
Write short notes on any THREE.

a) growth cycle phase for bacteria culture.

b) Medium formulation

c) Utilization and regulation of co factors.

d) Batch reactor

e) Thermal death kinetics.

- - -
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1.
Write some major groups of bacterial species and mention their distinguishing features and applications.

2.
Write a brief account of RNA and DNA in relation to biological information storage.

3.
Explain enzyme action with particular reference to enzyme-substrate complex formation.

4.
The initial reaction rate of hydrolysis of  Acetylcholine (substrate) by dog serum (source of Enzyme) data are given below.  Evaluate the Michaelis-Menten parameters by employing Lineweaver-Bunk plot 


Substrate concentration

Initial reaction rate


            mol/l



     mol/l-min.



0.0032



       0.111



0.0049



       0.148



0.0062



       0.143



0.0080



       0.166



0.0095



       0.200

5.
Describe some enzymes of industrial importance and their applications.

6.
Explain the methodology used to produce immobilized enzymes.

7.
Describe and discuss the distinguishing  features of aseptic and aerobic fermentation.

8.
Write short notes on any THREE.

(a) ideal bacterial reactor  (b) alternate bioreactor configuration  (c) biosynthesis  (d) transport across cell membranes  (e) Mond growth kinetics.

- - -
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1.a)
Write on the contribution of Pasteur and koch to the field of microbiology.

b) Describe the structural details of bacterial cells.

2.
In the batch of growth of micro organisms, when will exponential  phase be terminated?  Analyze and characterize the termination phase.

3.
Derive the rate equation for the following reaction for the following reaction for the case                          R1




E+S                 ES

                                                  R2

                                          
      R3




ES  (  E+P

In which enzyme substrate formation step is much shower than the product releasing step.

4.
An enzyme with a Km of 1x10-3M was assayed with an initial substrate concentrate of  3x10-5M.  5% of the substrate was converted after 2 minutes.  What will be the conversion after 5, 10 and 15 minutes?

5.a)
Vitamins are essential precursors of various co-enzymes.  Explain.

b) What is the role of Vitamin B group  vitamins in cellular metabolism?

6.a)
Discuss the bio synthesis of fatty acids and its repulation.

b) Give the structure of NAD+, TPP and its functions.

7.a)
Write about the design and operation of an aerobic fermentation process.

b) How do you determine oxygen transfer rates in biological reactors?

8.
Write a brief note on (a) Media sterilization  (b) Thermal death kinetics  

(c) Monod growth kinetic.

· - -
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1. Discuss briefly about  the diverse biological functions of proteins.

2.  a)
Describe the classification of micro-organisms belonging to the kingdom of protests.

b) Explain by means of neat sketch the three forms of bacteria.

3. 
Explain enzyme action with particular reference to enzyme-substrate complex formation.

4.   
Describe some enzymes of industrial importance and their applications.

5.a)
Discuss the bio synthesis of fatty acids and its repulation.

b)   Give the structure of NAD+, TPP and its functions.

6. a)  Write about the design and operation of an aerobic fermentation process.

b) How do you determine oxygen transfer rates in biological reactors?

7. Write a brief account of introduction of metabolic path ways and end products of metabolism.

8. Write short notes on the following .

a) growth cycle phase for bacteria culture.

b) Utilization and regulation of co factors.

c) Thermal death kinetics.
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