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1. (a) Discuss the following microbial interactions: 
0 

(i} Commensalism. 
(i i) Mutual ism. 

(iii) Parasitism. 

(3 marks) 
(3 marks) 
(3 marks) 

(b) Describe how the following environmental factors affect microbial growth: 

(i) Temperature. 
(ii} Water availability. 

(c) Explain how aerobic microorganisms overcome oxygen toxicity. 

(5 marks) 
(5 marks) 

(6 marks) 

2. (a) A bacterial culture contains 1 as cell and after 5 hours the population is 1 as cells. 

(i) Generation time. 
(ii) Growth rate. 
(iii) Number of generations. 

(3 marks) 
(3 marks) 
(3 marks) 

(b) With the aid of diagrams, describe the mechanism of nutrient transport in microbial 
cells: 

(i) Passive diffusion. 
(ii) Facil itated diffusion. 
(i ii) Active transport. 
(iv) Group translocation. 

(4 marks) 
(4 marks) 

(4 marks) 
(4 marks) 

3. (a) Describe the different categories of microorganisms based on their growth 
temperature requirements. (15 marks) 

(b) Describe how you would estimate the number of viable cells in a food sample. 
(1 a marks) 

4. (a) Discuss the use of physical agents in the control of microorganisms. (1 5 marks) 

(b) Describe the factors that contribute to antimicrobial resistance. (1a marks) 

5. (a) Using examples, describe the stages in the formation of bacterial biofilm. 
(1 a marks) 

(b) Describe the lac operon and briefly describe how it operates. (1 a marks) 
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(c) Explain how a pure culture can be obtained from a mixed bacterial culture. (5 marks) 

6. (a) Describe biological significance of plasmids. (10 marks) 

(b) Compare and contrast the cell wall structure of Gram-positive and Gram-negative 
bacteria. (15 marks) 
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