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SECTION A 

ITEM 1 

In Iganga District, fish farmers reported that fish in one pond showed slow movement, poor feeding, and 

increased mortality. The pond was found to be contaminated with agricultural chemicals from nearby 

farms. 

Laboratory tests showed that these chemicals interfered with membrane proteins, especially transport 

channels, and acted as enzyme inhibitors in respiration pathways. Fish cells showed reduced uptake of 

oxygen and nutrients, and enzymes involved in ATP production were less active. 

Microscopic examination indicated that cell membranes had altered fluidity and impaired transport 

functions. 

Table: Cellular Observations in Fish 

Parameter Normal fish Affected fish 

Membrane transport efficiency High Low 

Enzyme activity (respiration) High Reduced 

ATP production High Low 

Oxygen uptake Efficient Poor 

Task 

(a)  Explain how disruption of plasma membrane structure and enzyme inhibition affects transport 

 processes, respiration, and survival in fish. 

(b)  Suggest how the pond conditions can be improved to restore fish health. 

• 

• 

• 

• 

• 
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ITEM 2

In a hospital in Kampala, some patients treated with a certain drug developed fatigue, muscle weakness, 

and slow recovery. Further investigation showed that the drug acted as a non-competitive enzyme 

inhibitor, affecting enzymes involved in energy production. 

Cell studies revealed that the drug also altered the structure of membrane proteins, reducing active 

transport of ions such as sodium and potassium. As a result, cells showed impaired membrane potential 

and reduced metabolic activity. 

Table: Cellular Effects of Drug Exposure 

Parameter Normal cells Drug-exposed cells 

Enzyme activity High Low 

ATP production High Reduced 

Membrane transport Efficient Impaired 

Ion balance Stable Disrupted 

Task 

(a)  Explain how non-competitive enzyme inhibition and membrane protein disruption affect cellular 

 metabolism and ion transport. 

(b)  Suggest ways through which drug-related cellular effects can be minimized while maintaining 

 effective treatment. 

 

⁺ ⁺

• 

• 

• 

• 

• 

• 

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


4 
 

ITEM 3 

In a secondary school laboratory in Luwero, students conducted an experiment using hydrogen peroxide 

and catalase enzyme. One group added a heavy metal contaminant, while another group changed the 

temperature conditions. 

Results showed that the heavy metal caused irreversible enzyme inhibition, while extreme temperatures 

affected both enzyme activity and membrane structure of the cells used in the experiment. 

Further observations indicated that cells exposed to harsh conditions had damaged plasma membranes, 

leading to leakage of cellular contents. 

Table: Experimental Results 

Condition Enzyme activity Membrane integrity Reaction rate 

Optimal conditions High Intact Fast 

Heavy metal added Very low Intact Very slow 

High temperature Low Damaged Slow 

Task 

(a)  Explain how enzyme inhibition and changes in plasma membrane structure affect reaction rates 

 and cell stability. 

(b)  Propose how enzyme activity can be maintained under different conditions. 

 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
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