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Fifth Semester Examination — 2010
BIOCHEMICAL REACTION ENGINEERING
Time: 3 Hours
Max. Marks: 70

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right- hand margin indicate marks.

SECTION-A
1.  Answer all the Questions (Short type) ; (2x10=20)

(a) What do you understand by Cp and Cv of gases? How they are related?

(b) Four moles of ideal gases expand isothermally from 1 litre to 10 litres at 300K.
Calculate the change in free energy of the gas (R=8.314JK'mol")?

(c) State the Henry Law? What are its limitations?

(d) Calculate the vapour pressure lov;'ering caused by addition of 100g of sucrose
(MW=342) to 1000g of water if the vapour pressure of pure water at 25°C is 23.8mm
Hg?

(e) Calculate the change in entropy when 1 mole of ethanol is evaporated at 351K. The
molar heat of vapourization of ethanol is 39.84kJ mol?

(f) Define internal free energy of a system? Write down the mathematical expression
for it?

() Findout Af,qand Wiftwo moles of hydrogen at 3 atm pressure expand isothermally
at 60°C and reversibly to a pressure of 1 atm?

(h) How many degrees of freedom for a system having a liquid solution of alcohol in
equilibrium water with its vapour?

(i) Whatare the ST units and dimensionof K and V___inan enzyme catalyzed reaction?

(j) Whatis ideal critical volume? What are the advantages using VCi?

SECTION-B
(Answer any Five) (Long type) - (10x5= 50)

One kilogram of air is heated reversibly at constant pressure from an initial state 300K and

1 bar until its volume triples. Calculate W, Q, A U and A H for the process. Assume for air
PV/T = 83.14 barcm’mol " K! and Cp =29Jmol "' K. (10)

PEBT5304 @ " [Contd....




image2.jpeg
3. Compare on the kinetic studies of chemical and biochemical reactions. Comment on the
significance of maintaining homogeneity with respect to the above reactions. (10)

4.  Sketch the design and analysis of CSTR. Comment on the various variables involved to
maintain steady state ina CSTR? (10)

5. (a) Inanisothermal batch reactor 80% of a liquid reactant is converted in 19 min. What
space time and space velocity are needed for this conversion in a plug flow and mixed
flow reactor. (©)]

(b) After 12 mins in a batch reactor, 80% of the reactant (Ca= 1 mol/lit) is converted.
After 19 min the conversion is 90%.Find a rate equation to represent this-reaction. (5)

6.  Write short Notes on: (5%2)
(a) Fugacity Coefficient
(b) Kinetics of microbial fermentation process

7.  Define equilibrium constant for an enzyme catalyzed reaction? Derive an expression to
establish the relationship between substrate concentration and rate of reaction. (4+6)

8.  Answer the following: (5%2)

(a) How would the slope and y-intercept of a Lineweaver Burk plot be affected by the
presence of a noncompetitive inhibitor ?

(b) Explain the kinetics of Allosteric Enzyme catalysed reaction
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