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ITEM 1 

A rural community relies on river water for drinking. Recently, cases of illness have increased. 

Observations: 

• Water appears cloudy and has an unusual smell  

• High bacterial counts detected  

• Presence of toxic substances inhibiting enzymes  

• People report fatigue and digestive problems  

• Laboratory tests show reduced enzyme activity in intestinal cells  

 

Table: Biochemical Indicators 

Parameter Clean Water Users Polluted Water Users 

Enzyme activity (%) 100 60 

ATP production (%) 100 65 

Nutrient absorption (%) 100 55 

Bacterial count Low High 

 

Task 

(a)  Explain how polluted water affects enzyme action, membrane function, and cellular respiration in 

 humans. 

(b)   Suggest ways the community could reduce health risks and improve water safety. 

 

 

• 

 
 



2 
 CALL 0772-460-633 TO GET THE BOOK: SELF-STUDY A-LEVEL BIOLOGY: WITH ALIGNED 

SYLLABUS NOTES, TOPICAL ASSESSMENT ITEMS, TEST PAPERS AND SOLUTIONS. 

 

• 

• 

• 

• 

• 

• 

• 

ITEM 2 

In Soroti District, farmers planted sunflower and groundnuts during a prolonged dry season. The crops 

showed stunted growth, reduced leaf size, and some leaves turned yellow and dropped early. However, 

wild plants in the area remained green and continued growing. 

Farmers also observed that sunflower plants bent towards sunlight during early growth but later showed 

poor seed formation. Some seeds failed to germinate even when planted. 

Data: 

Parameter Sunflower (cultivated) Groundnuts (cultivated) Wild plants 

Water availability Low Low Low 

Leaf structure Broad Moderate Reduced/small leaves 

Photosynthesis rate Low Low Moderate 

ABA level High High Moderate 

Seed germination (%) 40 50 80 

 

Task 

(a)  Explain why wild plants survive better than cultivated crops using plant adaptations, hormones, 

 and photosynthesis. 

(b)  Suggest ways farmers can improve crop survival and yield under such conditions. 
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SECTION B 

PART I 

Attempt one item from this section 

ITEM 3 

In Queen Elizabeth National Park, wildlife researchers observed that antelopes near drying water 

sources showed unusual behaviour. 

They moved less, reacted slowly to predators, and spent more time near water at night. 

Some injured animals treated with local anaesthetics showed delayed recovery and poor coordination. 

Data recorded: 

Parameter Observed Value Normal 

Blood oxygen saturation (%) 88 95–100 

Lactic acid level High Low 

Body temperature (°C) 40.0 37–38 

Breathing rate High Moderate 

Reaction time Slow Fast 
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Water intake Low Moderate 

Additional observations: Water sources had low oxygen levels, High environmental temperature, 

Reduced grazing behaviour, Increased resting in shade and Slower escape responses  

 

Task 

(a)  Explain how environmental conditions affected the antelopes’ physiological systems and 

 behaviour. 

(b)  Propose sustainable measures to improve animal survival without disrupting the ecosystem. 

 

RESPONSE 
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ITEM 4 

At a secondary school in Jinja, students participated in a night study session followed by an early 

morning football match. 

Several students complained of blurred vision, poor coordination, and slow reaction to the ball. One 

student, Kevin, was hit by the ball but did not feel pain immediately. Another student, Lydia, developed 

sneezing, watery eyes, and nasal congestion after playing near flowering grass. 

The school health team collected the following data: 

Parameter Kevin Lydia Normal 

Reaction time (s) 0.35 0.22 0.18 

Synaptic transmission efficiency Low Normal High 

Histamine level Low High Low 

Tear production Normal High Moderate 

Heart rate (beats/min) 130 110 60–100 

Sleep hours 3 7 7–9 

Additional observations: 

• Students had used bright lights during night reading  

• Some reported eye strain and difficulty focusing  

• Kevin had earlier used a local anaesthetic for a minor injury  

• Lydia had similar reactions during previous pollen seasons  

• Players who slept well performed better  

Reference: “Sleep Deprivation and Neural Function in Adolescents” – Sleep Foundation Report 

 

Task 

(a) Explain how lack of sleep, synaptic transmission, sensory receptors, and immune responses 

contributed to the students’ performance and symptoms. 

(b) Suggest practical ways the school can improve student performance and reduce such health problems. 

 

• 

• 
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PART II 

Attempt one item from this section 

 

ITEM 5 

In Jinja District, a commercial poultry farm has expanded rapidly to meet the increasing demand for 

chicken meat in urban markets. However, the farmer reports that profits are declining despite increased 

production. 

Observations from the farm include: 

• Chickens now require 3.2 kg of feed to gain 1 kg body mass, compared to 2.1 kg five years ago  

• Some chicken lines grow faster but are more susceptible to disease  

• A cross between fast-growing chickens (F) and disease-resistant chickens (f) produced F1 birds that 

were intermediate, and F2 offspring showed a 1:2:1 ratio (fast : intermediate : resistant)  

• Feed is mainly composed of fishmeal from Lake Victoria  

Environmental and ecological findings: 

• Fish used in feed contain traces of pesticides such as DDT  

• Predatory fish have higher toxin levels than small fish  

• Waste from poultry houses releases methane and ammonia  

• The farm relies heavily on charcoal for brooding chicks  

• Nearby crop farmers complain that chicken waste pollutes water sources  

 

Task:  Analyse how genetic inheritance, feed conversion efficiency, biomagnification, and carbon 

 emissions affect poultry production and environmental sustainability, and propose strategies to 

 improve productivity while reducing environmental impact. 

 

RESPONSE 
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ITEM 6: CALL 0772-460-633 TO GE THE BOOK: SELF-STUDY A-LEVEL BIOLOGY: 
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