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Section 1



A/Prof. Shez Reid



24 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 these differences and the possible effect each would have on the cellular structure concerned.








[10]

2.
What are the functions of pili?





[5]
3.
Discuss the structure and functions of the different components of the bacterial endospore.








[9]
Section 2



Dr Val Abratt



26 marks

1a)
Using a graph, describe how the viable count of a population of bacterial cells in closed culture changes from the time when the bacteria are first inoculated into fresh medium.  Explain what is happening at the cellular level during each stage. 









(4)

  b)
Show graphically how the recorded cell numbers would differ from the above when they are measured by total count.  Explain the reasons for this.











(2) 
[6]
2a)
What is the difference between sterilization and disinfection?
(1)

  b)
Suggest a disinfectant or antiseptic that could be used to treat the following, giving reasons for your answers and an explanation of the mode of action of the agent: 

(i)
an oral thermometer 





(2)

(ii)
a patch of skin before surgery




(2)

Note: Use a different agent for each situation.



[5]
3.
Define the terms: D value and z value.

In the light of the definition of the D value, interpret the data shown in the table below.  Suggest reasons why Staphylococcus aureus and Clostridium botulinum might have the D values indicated under the stipulated conditions.

[5]

	Pathogen
	Substrate
	D value oC  (min)

	S. aureus
	Turkey stuffing (bread crumbs)
	D60  = 15.4

	S. aureus
	0.5% NaCl
	D60 = 2.2

	C. botulinum
	Buffer
	D121 = 0.2

	C. botulinum
	Culture medium
	D121 = 3-5


4.
What is the term used to describe bacteria that can withstand high osmotic pressure? Discuss the ways in which bacterial cells are able to survive under these high osmotic conditions.








[5]

5.
Using a graph, show the relationship between bacterial growth rate and generation time as the concentration of nutrients increases.  Give a brief explanation of the graph.









[5]

Section 3



Dr Vernon Coyne



30 marks

1.
Write short notes in which you describe the characteristics of a microenvironment and how these characteristics influence microbial colonisation.  

[8]
2.
Hydrothermal vents, although characteristically extreme environments, have been found to be teeming with life.  

i)
Describe the abiotic conditions which affect life at these vents.








(5)

ii)
Many of the vent bacteria are found attached to surfaces where they occur in biofilm communities.  In fact, submerged surfaces are favourable microenvironments throughout the marine ecosystem.  Explain why this is so.






(5)

[10]

3.
Draw the nitrogen cycle and describe how it overlaps (links) with the carbon cycle.










[12]
Section 4



Prof. Ed Rybicki



20 marks

1.
Define the terms VIRUS, VIRION, and VIROID.



[5]

2.
Describe in broad terms the seven different genomic replication strategies used by viruses.








[10]

3.
Are viruses living or dead?






[5]
__________________________________________________________________________
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