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A-level 
 

UACE biology 2013 paper 2 

SECTION A 

1. In experiment was carried out to investigate the rate of respiration of yeast cells mixed with three 

different carbohydrates (glucose, sucrose and lactose), using methylene blue as an indicator 

(methylene blue is in alkaline condition and colorless in acidic condition). 

 

1cm3 of 0.1m methylene blue was added to a mixture of 5 cm3 of a suspension of yeast in 10 cm3 

of 0.5% glucose solution in a boiling tube. The boiling tube was placed in a water bath at 300C for 

20 minutes. The rate of respiration was measured as a percentage of the intensity at the blue colour 

at the beginning of the experiment, at intervals of 2 minutes. The experiment was repeated using 

0.5% sucrose and lactose. The results are shown in figure 1. Study the figure and answer the 
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questions that follow.  

(a) Calculate the average rate of respiration of yeast in glucose solution during the first four 

minutes in terms of percentage intensity of the blue colour.  

(b) Describe the change in the intensity of the blue colour with time, for each carbohydrate.  

(c) Explain the relationship described in (b) for each carbohydrate. 

(i) Lactose  

(ii) Sucrose  

(iii) Glucose.  

(d) Suggest what would happen to the colour for glucose and sucrose if the experiment continued 

for 10 more minutes. Give an explanation in each case.  

(e) Explain why the boiling tubes were 

(i) Kept covered during the experiment.  

(ii) Placed in a water bath at 300C 
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SECTION B  

2. (a) Explain how each of the following features contributes to the survival of mammals in cold 

habitats.  

i. Body size.  

ii. Body extremities.  

(b) Describe how a camel is able t overcome the following challenges in its habitat.  

i. Water stress.  

ii. Heat stress.  

3.  (a) What is the ecological impact of each of the following human activities?  

(i) Use of pesticides.  

(ii) Use of artificial fertilizers.  

(iii) Over fishing  

(b) Describe the advantages of using biological pest control over pesticides in an ecosystem.  

4.  (a) Giving an example in each case, explain how large surface; volume ratio, has been 

achieved n organisms, for exchange of gases and food materials. 

(b) Explain the importance of changes in turgidity to plants. 

5.  (a) Describe the relationship between organisms in the lichen. 

(b) Compare mutualism and parasitism 

(c) Explain how termites are able to feed on wood. 

6.  (a) How does each of the following explain the movement of water and mineral salts up the 

xylem? 

(i) Cohesion and tension theory. 

(ii) Root pressure 

(a) Describe the characteristics of the open and closed circulatory systems. 

 


