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Paper 2A :  Practical Theory

1.
You are a clinician in a small hospital.  A patient has come to see you about a sore throat.  You need to check whether the patient has a "strep throat" so that antibiotic treatment can be prescribed in order to prevent complications.  Describe how you would go about isolating and identifying Streptococcus pyogenes and how you would test whether the bacterium you isolated is indeed sensitive to penicillin.

[10]
2.
Marine bacteria can be identified by their requirement for salt for growth and metabolism.  Explain.

 






[5]
3.
Antimetabolites can be used effectively to combat bacterial pathogens.  Sulphanilamide is an example of such an antimetabolite.  Describe how this compound functions to prevent bacterial growth.






[3]
4. You are interested in determining the nature of the relationship between pairs of different bacteria.  After setting up an experiment in which you grow them separately and together, you observe the following results (+ = growth; - = no growth):

Experiment
X
Y
X+Y

1
+
-
+ +

2
+
+
- +

3
-
-
+ +

4
+
+
- -

From the results of each experiment, state what the nature of the relationship is between species X and Y.







[7]
5 
a) 
What is the purpose of assaying for coliphages in environmental water

 samples?








 (5)

  
 b) 
Explain how you would assay the same water samples for human viruses. 
        
 










 (5)












     
[10]

 6.
Describe how you would perform an experiment to determine the thermal death time of a culture of Bacillus subtilis at 100oC.



     

[5]
7.
The following data were obtained from an experiment to determine the growth curve of a bacterial culture. 

Note: 100 (l of each dilution was plated on each plate.

i) Use the data to calculate the cell numbers per ml at the various growth times.
(4)

ii) Plot the growth curve on the graph paper provided. 




(4)

iii) Use the graph to calculate the generation time of the bacterium. 


(2)

[10]

Growth Time (min)
Tube Dilution factor
Number of colonies (per plate)

0
10-4
150

30
10-4
153

60
10-4
188

90
10-4
213

120
10-4
453

180
10-5
217

240
10-6
113

300
10-6
178

360
10-6
182
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Paper 2B: Laboratory Practical work.

1 You are required to determine the total viable count of the bacteria in Sample A, and are provided with three 9.9 ml saline diluents, one 9 ml diluent and three NA plates. Carry out the dilution series in the most practical manner, showing clearly in a diagram what steps you have taken.






[10]
2
Separate the different colony types in Sample B using the streak plate method. {one NA plate provided}.








 [5]
LABEL YOUR PLATES from Questions 1 and 2 CLEARLY WITH YOUR NAME AND QUESTION NUMBER AND LEAVE ON YOUR DESK FOR INCUBATION AND EXAMINATION.





3
You are supplied with a culture of an unknown bacterium (Sample C).

a) Describe how you would perform a Gram stain on it.


(4)

Perform the gram stain procedure, observe the result microscopically and report your observations






(6)

Label your slide with your name and leave it next to the microscope

b) Perform the non-staining Gram procedure on Sample C. Record your result, explain the physiological basis for the test, and comment on your observations from both sections (3a) and (3b). 





(5)













[15]

4 You are provided with two cultures, D and E, growing on nutrient agar plates. Perform the catalase test on the two cultures, recording the results in your answer book. Describe the method used for the test, giving the scientific reasoning behind it and evaluating the results obtained. 

 




[10]

5
a)
Explain the difference between a selective growth medium and a differential

 medium, giving examples of how each would be useful.


(4)


b)
What is a minimal medium and when would it be used?


(3)

c)
How would you test whether a bacterium utilises a certain carbohydrate, for

 example, mannitol? 







(3)











          [10]

