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Section 1
1.
When thin sections of individual cells of certain bacteria are examined under the electron microscope, specialised structures known as plates, vesicles and lamellae can be seen. What are these structures, and is there any evidence of their possible function?  








(4)

2. What are lipopolysaccharides, and what is their function in the bacterial cell?

(3)

3. The antibiotics penicillin and vancomycin both inhibit bacterial cell wall synthesis.

Discuss the mechanism of antimicrobial action of these two antibiotics, and how resistance to these antibiotics has developed in some bacteria.

(8)

4. Discuss the structure of the flagellum in Gram-positive and Gram-negative bacteria, and comment on what this tells us about its function.  

(8)

Dr VR Abratt 
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Section 2

1. The attached graph shows the growth of a pure closed culture of bacteria in growth medium containing two different carbohydrate substrates (glucose and galactose). Interpret the data by explaining the various phases of bacterial growth with respect to substrate concentration over the growth period (Note: temperature and aeration are kept constant throughout).




(5)





2. Why does the flow rate of a continuous culture of bacteria have to be controlled? Give two examples of how this is most commonly done? Explain what would happen to cell numbers and growth rate in a continuous culture if the flow rate were too rapid.







(4)

3. Discuss the roles of the enzymes catalase and superoxide dismutase in bacterial cell growth.








(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 hypodermic syringes

b) Glass pipettes

c) A solution of vitamins






(6)

5. A variety of techniques are available for the industrial pasteurization of milk. 

a)
What is the difference between pasteurization and sterilization, and why would pasteurization be used for treating milk?


(2)

b)
Define the terms “D value” and “z value” as applied to pasteurization, and show how these parameters can be applied in the various milk pasteurization techniques currently in use. Use a graph to illustrate your answer.







(6)

Dr V. Coyne
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Section 3

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)
Prof EP Rybicki
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Section 4
1. What do you understand by the concept of a "virus"?  How do these entities differ from plasmids, prions, viroids and satellites?    




(10)

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


(10)
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