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Q1. (a) Describe with the aid of a diagram the principle of ion-exchange chromatography.
(8 marks)

(b) Outline the experimental procedure for ion exchange separation under the following

headings:
(i) Equilibration (3 marks)
(ii) Adsorption (3 marks)
(iii) Elution (3 marks)

(c) Write a brief outline of the principle of ONE of the following;
(i) Isoelectric focusing
(i1) Differential centrifugation (8 marks)
Total 25 marks

Q2. Describe and illustrate the principle of separation in affinity chromatography under the

following headings:

(@) Preparation of affinity matrix (8 marks)
(b) Adsorption & Elution of biomolecules (9 marks)
(c) Applications of affinity chromatography (8 marks)

Total 25 marks

Q3. (@) Outline the principle of separation in gas chromatography. (7 marks)
(b) List the main types of stationary phase used in gas chromatography. (3 marks)
(c) Outline the basic design of GC instrumentation. (5 marks)

(d) What type of detection systems are commonly used in gas chromatography? (10 marks)
Total 25 marks
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Q4. (a) Outline the method of Infra-Red Spectroscopy under the following headings:

(i) Principle of analysis (5 marks)
(i) Instrumentation used (5 marks)
(b) What type of detectors are commonly used in HPLC separation? (9 marks)
(c) What are the three types of stationary phases typically used in HPLC? (6 marks)

Total 25 marks

Q5. (a) Describe with the aid of a diagram the principle of gel filtration chromatography.
(12 marks)
(b) The following set of readings were generated in a gel filtration experiment for the

separation of Blue Dextran, Cytochrome ¢ and Phenol Red using a Sephadex G50 column:

Elution volume (Vel) Blue Dextran = 5ml
Elution volume (Ve2) Cytochrome ¢ = 12ml
Elution volume (Ve3) Phenol Red = 22ml

Calculate the Kav value for Cytochrome c. (7 marks)

(c) Define each of the following in relation to gel filtration separation:

(i) Void volume (2 marks)
(ii) Inner volume (2 marks)
(iii) Total bed volume (2 marks)

Total 25 marks

Q6. (a) What is the principle of separation in gel electrophoresis? (6 marks)
(b) Explain the difference in preparation of agarose versus polyacrylamide gels. (3 marks)
(c) Outline the main experimental considerations in the design of a Polyacrylamide Gel
system. (12 marks)
(d) List TWO methods of protein analysis post-electrophoresis. (4 marks)
Total 25 marks
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