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Q1.(a) Describe with the aid of a diagram the principle of Gel Filtration Chromatography.

(10 marks)
(b) Define each of the following:
(i) Void Volume (Vo) (2 marks)
(ii) Partition Coefficient (Kav) (2 marks)
(iii) Total Bed Volume (Vt) (2 marks)
(c) Outline how you would measure or calculate each of the parameters listed above.
(6 marks)
(d) What type of media can be used to perform gel filtration chromatography?
(3 marks)

Total 25 marks

Q2. (a) Define each of the following terms;

(1) Centrifugal Force (3 marks)
(i) Relative Centrifugal Force (RCF) (3 marks)
(ili)  Revolutions per minute (RPM) (3 marks)

(b) Outline each of the following types of centrifugal separation technique:

(i) Differential Centrifugation (5 marks)
(ii) Density Gradient Centrifugation (5 marks)
(c) List the main types of cell disruption techniques used in purification. (3 marks)

(d) Briefly list the three categories into which centrifugation rotors can be classified.
(3 marks)
Total 25 marks
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Q3.

Q4.

Q5.

(@) Describe & illustrate the principle of ion-exchange chromatography. (8 marks)

(b) Write a brief note on each of the following:
(i) lon-exchange media (3 marks)

(i) Experimental preparatory stages (3 marks)

(c)  Outline the importance of Infra-Red Spectroscopy (IRS) as an analytical technique under
the following headings:
(i) Physical basis of IRS (6 marks)
(i) IRS instrumentation (5 marks)
Total 25 marks

(@  Outline the important parameters to be considered in the design of a Polyacrylamide Gel

Electrophoresis system. (8 marks)

(b)  Write a brief overview of analysis methods for proteins after electrophoresis.
(5 marks)

(c) Outline the principle of separation of biomolecules in gas chromatography. (5 marks)

(d)  What type of detectors can be typically used in this type of chromatographic separation?
(7 marks)
Total 25 marks

In relation to Affinity Chromatography:
(@) Briefly, describe the principle of the separation technique. Use a diagram to illustrate
your answer. (10 marks)
(b)  Outline TWO important applications of affinity chromatography. (5 marks)
(c)  Outline the experimental procedure in terms of column preparation, adsorption & elution.
(6 marks)
(d)  What type of matrix can typically be used for this type of chromatography?
(4 marks)

Total 25 marks
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Q6.

(@)

(b)

(©)

(d)

Outline the method of HPLC under the following headings:

Principle of Reverse Phase chromatography (5 marks)
Stationary & liquid phases in HPLC (5 marks)
Instrumentation (5 marks)
HPLC detectors (10 marks)

Total 25 marks
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