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SECTION A 

Attempt all items in this section 

ITEM 1 

In Soroti District, a group of farmers introduced a new fast-growing tomato variety in a greenhouse 

system. Initially, the plants showed rapid growth and high fruit production, but after some weeks, the 

plants began to show leaf wilting, reduced fruit size, and soft stems. 

Closer observation revealed that the greenhouse had high humidity and temperature, and the plants were 

frequently sprayed with pesticides. Laboratory analysis showed that enzymes involved in respiration were 

denatured, and cells had leaky plasma membranes. 

Microscopic examination showed collapsed parenchyma cells and poorly developed vascular tissues. 

Some plants recovered slightly when ventilation was improved. 

Table: Environmental and Cellular Observations in Tomato Plants 

Condition Temperature 

(°C) 

Enzyme activity 

(% normal) 

Membrane 

integrity 

Tissue 

condition 

Yield 

Optimal 

greenhouse 

25 100 Intact Healthy High 

Poor 

ventilation 

35 55 Leaky Weak tissues Low 

After 

ventilation 

28 80 Improved Recovering Moderate 

Task 

(a) Explain how high temperature, enzyme denaturation, and membrane damage affect respiration, 

 cell structure, tissue strength, and plant productivity. 

(b)  From the situation described, indicate how the challenges experienced in the greenhouse can be 

 effectively controlled to improve yield. 

• 

• 

• 

• 

• 

• 
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• 

• 

• 

• 

• 

 

 

ITEM 2 

In Kasese District, miners working in a dusty environment reported frequent cases of breathing difficulty, 

fatigue, and chest pain. Medical examination showed that lung tissues had damaged epithelial cells and 

reduced surface area for gas exchange. 

Further tests revealed that cells in affected individuals had low ATP production, and enzymes involved in 

respiration were functioning below normal levels. Some workers showed thickened lung tissues and 

accumulation of particles. 

Microscopic analysis indicated that alveolar walls were damaged, and there was reduced diffusion 

efficiency. 

Table: Physiological and Cellular Observations in Workers 

Parameter Normal individuals Affected workers 

Oxygen uptake High Low 

ATP production High Low 

Enzyme activity High Reduced 

Lung tissue structure Normal Damaged 

Task 

(a)  Explain how damage to lung tissues affects gas exchange, enzyme activity, ATP production, and 

 overall body function. 

(b)  Suggest practical measures that can reduce the effects of the mining environment on workers’ 

 health. 

 

• 

• 

• 
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SECTION B 

Attempt one item from this section 

ITEM 3 

In Kampala City, a fast-food restaurant was investigated after several customers developed severe 

diarrhoea, vomiting, and dehydration. Laboratory analysis identified contamination with a strain of 

bacteria found in improperly stored meat. 

Further studies showed that the bacteria had high enzyme activity, rapid reproduction, and a protective 

cell wall. Tissue samples from affected patients revealed damage to intestinal epithelial cells, leading to 

poor absorption. 

Some bacteria survived even after heating, suggesting they may have characteristics similar to 

extremophiles. 

Table: Observations in Bacteria and Patients 

Parameter Normal condition Contaminated condition 

Bacterial growth rate Low Very high 

Enzyme activity Moderate High 

Epithelial tissue integrity Intact Damaged 

Nutrient absorption Efficient Reduced 

Reference: “Foodborne Bacterial Infections and Intestinal Tissue Damage” – Journal of Medical 

Microbiology 

Task 

(a)  Explain how bacterial cell structure, enzyme activity, and rapid reproduction lead to epithelial 

 tissue damage and reduced nutrient absorption in humans. 

(b)  Using the information provided, describe how such infections can be prevented and controlled in 

 the community. 
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ITEM 4 

In a hospital in Mbarara, patients in the intensive care unit developed infections that were difficult to 

treat. Laboratory tests identified bacteria that were resistant to antibiotics. 

Further analysis showed that these bacteria had different cell membrane compositions and enzymes that 

neutralized drugs. Some were identified as archaea-like organisms, able to survive harsh conditions. 

Affected patients showed damage to epithelial tissues in the lungs, leading to impaired gas exchange. 

Table: Observations in Resistant Bacteria and Patients 

Parameter Normal bacteria Resistant bacteria 

Antibiotic response Sensitive Resistant 

Enzyme activity Normal High (drug breakdown) 

Cell membrane structure Standard Modified 

Lung epithelial condition Normal Damaged 

Reference: “Antibiotic Resistance and Microbial Adaptation in Clinical Settings” – Clinical 

Microbiology Reviews 

Task 

(a)  Explain how differences in bacterial cell structure and enzyme activity contribute to antibiotic 

 resistance and epithelial tissue damage in patients. 
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(b)  Suggest practical ways that can reduce the spread and impact of resistant infections in hospitals. 

 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

 

 

TAP THE LINK BELOW 

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

 

END 
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