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Section 1 




A/Prof SJ Reid


(23 marks)

1.
The cell structure of both the Archaea and the Eubacteria is described as prokaryotic, however, there are important differences between these two cell types. Describe three of the cellular structures which show differences and the probable effect each has on the cell.










(10)

2.
Describe the structure of a Bayer's junction, giving the role of this structure in the cell.

(3)

3.
Describe the process of endospore formation in Bacillus, using diagrams to illustrate your answer if necessary.








(10)

Section 2




Dr VR Abratt 


(27 marks)

1.
You are required to monitor the total number of bacteria in a population, during growth in a closed culture, using a spectrophotometric method. Describe the various growth phases that would be seen under these conditions. Explain the principles underlying the method used and evaluate how successful it would be in making an accurate determination of cell numbers.









(6)

2.
Using a graph to assist you, explain what happens to cell biomass, generation time and nutrient concentration in a continuous culture as the dilution rate increases.
(4)

3.
Discuss compatible solutes, giving examples of these types of compounds and explaining how they function in bacterial cells.






(4)

4.
Describe a technique you could use to sterilize each of the following, giving the mode of action of the technique and the reasons for your choice. Note: Give a different technique for each of (a), (b) and (c).

a) Plastic petri dishes

b) Glass Pasteur pipettes

c) A solution of antibiotics







(6)

5.a)

What is meant by the terms “D value" and “z value?



(2)

   b)



Staphylococcus aureus was held at 70oC in blood serum (A), phosphate buffer, pH 7 (B), and phosphate buffer, pH 4 (C), and the surviving fractions of the population were monitored over time. Using the graphs below, calculate the approximate D values of S. aureus under the various conditions, and suggest possible reasons for the differences in these values.   What significance does this have for human health?


(5)








Section 3




Dr V. Coyne 



(30 marks)

1.
Draw the sulphur cycle and describe how it overlaps (links) with the carbon cycle.
(12)

2.
Explain what stratification is in the aquatic environment and how it affects the nutrient status of the water column in lakes and the open ocean.



(8)

3.
Define the following:

a. Barophile








(2)

b.
Oligotrophic environment






(2)

c.
Symbiont








(2)

d.
Benthic habitat







(2)

e.
Neuston








(2)
Section 4




Prof EP Rybicki


(20 marks)

1.
What do you understand of the concept of a "virus"?  How do these entities differ from plasmids, prions, viroids and satellites?





(10)

2.
Briefly outline the different types of strategy that viruses use to replicate their genomes: use an annotated diagram if this is helpful.





(10)
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