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     Max. Marks : 60

 
Note : No additional answer sheets will be provided.

* * * * * 

Part-A (Objective Type)

Max.Marks:10

Answer all the QUESTIONS.

1.
15 g. mols of oxygen is equivalent to ________ gms.

2.
Write the general material balance equation.

3. Define unsteady state operation.

4. Give one example of mass transfer operation in bioprocess engineering.

5. In Thermal Sterilization the decimal reduction time, D,  is related to specific death constant, k as _______________.

6. Substrate inhibition often occurs in biological treatment of _____________.

7. The reaction  N2 + 3 H2                2 NH3  write stoichiometric ratio of above reaction. 

8. What is the chemical parameter for the operation of Fermenter.

[
]
a) Temperature 
b) Agitator speed

c) Redox potential
d) All of the above.

9. For production of large number of fermentation products  the following fermenter is used.

a) Batch  b) PFR   c) CSTR   d) Fed-batch.




[
]
10. Write General Energy balance equation.   

Part – B (Subjective Type)

Max.Marks: 50

Answer any Five. All questions carry equal marks.
1. What are the different microbial growth kinetics models. Explain briefly atleast one model and do the following specifically.


a)
Derive the general equation.






[5M]


b)
Show the variation of X and S with the dilution rate D.


[2M]


c)
Obtain the expression for optimum dilution rate Dopt



[3M]


2. a)
Write the mass balance equation for CSTR and explain it with a neat schematic 


diagram.








[6M]

       
b)  
In a Chemostat, show how recycling improves the production rate.

[4M]

3. Write about the following stoichiometric calculations.



a) Elemental Balance








[5M]


b) Degree of reduction







[5M]

4. The substrate concentration Vs Specific growth rate data were collected for growth of Saccharomyces Cerevisiae on glucose in a fermenter and presented as follows: 

Glucose concentration (S) Vs. Specific growth rate (
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) data:

	S, (g / l)
	18
	12
	9
	6
	2.5
	1.7
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(hr -1)
	0.34
	0.33
	0.32
	0.3
	0.22
	0.18



Calculate Monod constants 

5. Enumerate the various fermentation processes that you come across in process 
industries.

6. Discuss the compartmental type structural model of Williams for cell growth.

7. Write short notes on the following:


a) 
Single-cell model







[5M]


b) 
Plasmid replication model 






[5M]

----
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