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1.
The pair of graphs depicts the growth of the filamentous, strictly anaerobic bacterium, strain UNI-1 in the presence (graph A) and absence (graph B) of the hydrogen‑utilising bacterium Methanothermobacter thermoautotrophicus strain ΔH. The amounts of CH4 and H2 produced are shown as millimoles of gas produced per litre of culture.
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(a)
Given the information in graphs A and B, what is strain UNI-1 using as its carbon source and what are the products of the metabolism of this carbon source? Explain your answer.



(6)

(b)
Compare (and explain) the trends in the production/consumption of glucose, H2, acetate and CH4 in graph B with those in graph A.

(6)

(c)
What kind of anaerobic metabolism do you think strain UNI-1 exhibits and what is the relationship between strain UNI-1 and M. thermoautotrophicus strain ΔH?



(3)

           [15]

2.
Refer to the attached photographs of two different fungi taken using a light microscope, and answer the following question:

To what Fungal Division does each fungus belong? Justify your answer by describing the structures you see and explaining their function.

Notes:
The objective magnification of each figure is shown. In each case, image (ii) is an enlargement of the boxed area of image (i).

For fungus A, a small black structure was removed from the fungal growth on an agar plate and squashed down on the glass slide before viewing.

For fungus B, a transverse section of a gill is shown.


[6]
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(i)





(ii)
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3(a).
Why is the Most Probable Number test used to determine if faecal pollution of water has taken place? Explain the principle behind this test.
(2)

3(b).
What is the key organism involved in the test and how does the specific medium used confirm its presence.




(2)

[4]

4.
What is the value of using Enterococcus faecalis for evaluating water purity, and what medium would be used to test for its presence? Explain how the various constituents of the medium function.




[2]

5.
A cholera epidemic shows the following total number of cases in a population of 500 people over the time periods indicated. Give a definition of what is meant by morbidity rate. Calculate the morbidity rate during the 3rd week of the epidemic (show your calculation).




[3]
	Week
	Total Number of cholera cases

	1
	6

	2
	10

	3
	60

	4
	50

	5
	40


6.
You are supplied with the following:

A test tube with minimal medium

Penicillin

E. coli wild type

2 plates with complete medium

1 plate with minimal medium lacking lysine

A replica plating block covered with sterile velvet

Explain how you would use these to isolate E. coli lysine auxotrophs. Explain the reason for each step.












[5]
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