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SECTION A 

Attempt all items in this section 

ITEM 1 

In a rural health center in Busia, several patients presented with skin infections characterized by redness, 

swelling, and tissue damage. Laboratory analysis revealed infection by bacteria that release toxins 

affecting epithelial cells. 

Microscopic examination showed that the bacteria lacked a nucleus but had rigid cell walls, while the 

affected tissues had disrupted epithelial layers. 

Further studies indicated that damaged epithelial tissues allowed easier entry of pathogens into deeper 

tissues. 

Table: Observations in Skin Infection 

Parameter Healthy tissue Infected tissue 

Epithelial layer Intact Broken 

Bacterial presence None High 

Toxin production None High 

Cell damage None Extensive 

Reference: “Bacterial Toxins and Epithelial Tissue Destruction” Infectious Disease Journal 

Task 

(a)  Explain how bacterial toxins and cell structure contribute to the destruction of epithelial tissues 

 and progression of infection. 

(b)  Suggest measures that can promote healing and prevent further spread of infection. 

 

• 

• 

• 

• 

• 

https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1
https://www.youtube.com/@bioclasshub-h3b?sub_confirmation=1


3 
 

• 

 

ITEM 2 

In Hoima District, farmers irrigating vegetables using water from a nearby hot spring noticed unusual 

plant responses. Some plants showed rapid initial growth, followed by wilting, reduced leaf expansion, 

and poor transport of nutrients. 

Laboratory analysis of the water revealed the presence of microorganisms adapted to high temperatures, 

identified as archaea, along with some eubacteria. Further studies showed that plant cells exposed to this 

water had disrupted cytoplasm, reduced enzyme activity, and poor vacuole function. 

Microscopic examination indicated that xylem and phloem tissues were poorly functioning, affecting 

transport processes. 

Table: Observations in Irrigated Plants 

Condition Enzyme activity (% 

normal) 

Vacuole 

function 

Tissue transport 

efficiency 

Growth 

Clean water 100 Normal Efficient Healthy 

Hot spring 

water 

60 Reduced Poor Stunted 

Mixed water 80 Moderate Moderate Fair 

Reference: “Effects of Extremophile Microorganisms on Plant Cellular Function” Environmental 

Microbiology Reports 

Task 

(a)  Explain how disruption of cytoplasm, enzyme activity, and vacuole function affects plant cell 

 processes and transport in tissues. 

(b)  Suggest appropriate ways to manage irrigation and improve plant growth under such conditions. 
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SECTION B 

Attempt one item from this section 

ITEM 3 

In Mukono District, a tree nursery reported that seedlings were growing slowly and showed poor leaf 

development and weak stems. Despite adequate watering, plants had reduced photosynthetic efficiency. 

Laboratory analysis revealed contamination of the soil with eubacteria that compete for nutrients and 

release substances affecting plant metabolism. Plant cells showed reduced chloroplast efficiency, low 

enzyme activity, and impaired cytoplasmic streaming. 

Microscopic examination showed that parenchyma tissues were poorly developed, limiting storage and 

metabolic activities. 

Table: Cellular and Tissue Observations in Seedlings 

Parameter Healthy seedlings Affected seedlings 

Enzyme activity High Low 

Cytoplasmic movement Active Reduced 

Chloroplast efficiency High Low 

Parenchyma development Normal Poor 

Reference: “Soil Microbial Interactions and Plant Cell Function” Journal of Plant-Microbe Interactions 

Task 

(a)  Explain how eubacterial activity in soil affects plant cell metabolism, cytoplasmic processes, and 

 tissue development. 

(b)  Suggest practical measures that can improve seedling growth and restore normal cellular and 

 tissue functions. 
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ITEM 4 

In Mbale District, farmers growing cabbages observed that some plants developed internal tissue 

breakdown, water-soaked patches, and foul smell. The affected plants eventually collapsed. 

Laboratory tests identified infection by eubacteria producing enzymes that break down cellular contents. 

Some microorganisms isolated from nearby soils were identified as archaea capable of surviving in low-

oxygen conditions. 

Cellular studies showed that plant cells had damaged organelles, reduced metabolic activity, and loss of 

internal organisation. Tissue analysis revealed that collenchyma and vascular tissues were weakened, 

leading to loss of support and transport. 

Table: Observations in Healthy and Infected Plants 

Parameter Healthy plants Infected plants 

Enzyme activity Normal Disrupted 

Organelle function Active Damaged 

Tissue strength Strong Weak 

Transport efficiency Efficient Poor 

Reference: “Bacterial Soft Rot and Tissue Degradation in Crops” Agricultural Pathology Journal 

Task 

(a)  Explain how bacterial enzyme activity and cellular damage lead to breakdown of plant tissues and 

 loss of function. 

(b)  From the situation described outline ways to control the spread of infection and maintain healthy 

 plant tissues. 
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TAP THE LINK BELOW 
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