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1. A reaction Is first order in A and second order In B

s | ) b

a) Write the differential rate equation,
b} How is the rate affected on increasing the concentration of 8 three times?
€) How Is the rate affected when concentration of both A and B are doubled?
zl
A penicillin solution contalning 300 units/ml has a half-life of 8 days in plasma. What

will the concentration be In 7 days? Assuming penicillin Is eliminated from plasma
through a first order linear process.

3.
Develop the relationship between standard state free energy change and
equilibrium constant using the Biven stoichiometry.
aA+bB=>cC+dD

4. Lactic acid fermentation Is typically represented by the following reaction:

CeH1206 (glucose) = 2 C3H40; (lactic acid)
In this process, glucose is anaerobically converted into lactic acid, which can be used
in food products, bioplastics, and pharmaceuticals.

The standard Gibbs free energy of formation for each compound is as follows
(at 298 K):

*  AG"1(glucose) =-917.2 kJ/mol
*  AG®f(lactic acid) = -518.2 k)/mal

Calculate the Gibbs free energy change {AG) and the equilibrium constant (Keq} for
the lactic acid fermentation reaction at a certain temperature.

3. Discuss the steps in Integral method of data analysis and derive the kinetic
expression for the unimolecular first order irreversible reaction.

6. Describe in detail the different method of estimating kinetic parameters of
enzymatic reaction. Highlight the advantages and the limitations of each method.

7 Discuss the concept of enzyme inhibition and mention its types. Derive the kinetic
expression for competitive enzyme inhibition and explain the significance of the

resulting equation.
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* Compare and contrast: chermaal sed Luxtanesl ergrasirg Erchyuis ==
significance of binetics In food industry.
98)  fllustrate plug Mow reactor and Label ol compnnarts in e Wesl sed OLZR T4
Ao develop the performance egquation for tha stem.
o

9b) A product Is produced by 3 nonisthermal, noreiemertary, mutilesexson
mechanivm. Assume the volumetric fiow rate b1 corrsiandt 3ned BT i berh reartors

Dala for this reaction is shown in the graph. Use thes gragh 1o deterrire which of
the 2 following configurations ghres the srmalier total reacior vihue. jify yox

results,

03 Fus Yo 3

fuXe f=C [—r¥e=e T
L]
= Config 2 -

- Config 1 y

| €./, min)

p ENYDS

0 02 04 06 08 1icC
Conversion

10.3) Rates of hydrolysis of p-nitrophenyl-B-D-glucopyranosice by B-glucosidase, an
irreversible unimolecular reaction, were measured at several concentrations of the
substrate. The initial reaction rates were obtained as given in Table. Determine the

kinetic parameters of this enzyme reaction.

10.b)

[ 15] (gmol/m®) v (gmol/m*s)
5.0 484x104
2.5 3.88x10*
1.67 3.18x10*
1.25 2.66x10*
1.0 2.14x10"

* OR

An enzyme catalyses the reaction S «* P. Vmax of forward reaction is 22 pmoles

lit"X min"L, Vmax of the reverse reaction is 14 pmoles lit"* min™. in which direction
and how fast will the reaction proceed if [S] = 2Kms and [P] = 7 Kmp
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