
 

 

A-level 
 

UACE Biology 2005 paper 2 (guide) 

Section A 

1. Table 1 shows the number of individuals with a given length of fur in a population of a 

terrestrial 

mammalian species for two different generations. The prevailing climatic temperature during 

the 

two generations changed from 15°C to 10°C.  

Table 1 

Length of fur (cm) Number of individuals 

 at 15°C at 10° C 
1.00 0 0 
1.25 25 0 
1.50 60 0 
1.75 120 20 
2.00 155 60 
2.25 120 130 
2.50 60 155 
2.75 25 130 
3.00 0 60 
2.25 0 20 
3.50 0 0 

 

Figure 1 shows the variation of resistant strains of bacteria in relation to the amount of 

antibiotics given during a period of several years in one hospital. 
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a. Draw a graph of the relationship between fur length and number of individuals at the 

two 

temperatures.          (08 

marks) 

b. What is the optimum length of fur at each temperature?    (02 marks) 

(i) What is the effect of temperature on fur length among the individuals?         (03 marks) 

(ii) Suggest an explanation for the effect of temperature on fur length.  (05 marks) 

(d) (i) Prom Figure 1, describe the trend of resistant strains with the amount of antibiotics 

used.           (03 marks) 

(ii) Suggest an explanation for the observed trend of resistant strains with the amount of 

antibiotics used.         (03 marks) 

(e)A bacterium is a haploid organism that produces asexually by fission, twice every minute 

on 



average. Using this information, explain the rapid emergence of resistant strains.  

(06 marks) I 

(f) The data in table 1 and figure 1 illustrate the process of natural selection. State the 

selection: pressure in each case.  (02 

marks)': 

(g) Giving a reason in each case, predict what the effect of each of the following would 

be. 

(i) If the use of antibiotics was stopped for a year.   (05 marks) 

(ii) If the generation of the terrestrial mammal at a prevailing temperature of 10°C was 

supplied with an abundance of food.       (03 marks) 

2. Describe the how terrestrial plants overcome the challenges of terrestrial environment. 

(20 marks) 

3. (a) (i) Discus the factors that affect the rate of diffusion at a respiratory surface. (06 marks) 

(ii) How are the conditions for efficient gaseous exchange fulfilled in mammalian 

lungs?              (08 marks) 

(b) The diameter of capillaries is smaller than the diameter of the red blood cells passing 

through them. How does this relationship help in gaseous exchange in lungs?  

(06 marks) 

4. Both hemophilia and color blindness are transmitted in the same way. 

a. What are the effects of each disease?     (04 marks) 

b. Describe the transmission of the diseases.    (08 marks) 

c. Explain why there are more color blind individuals than hemophiliacs among the 

human population in spite of the similar way of transmission.  (08 marks) 

5. (a) Describe the working of an enzyme using the Lock and key hypothesis. (11 marks) 

(b) Explain the  

(i) effect of excessive heat on enzyme action    (03 marks) 

(ii) non-competitive inhibition in an enzyme-controlled reaction.  (06 marks) 

6. (a) What is the effect of inbreeding in a population?   (02 marks) 



(b) Describe the mechanisms which limit inbreeding in plants.  (10 marks) 

(c) How does meiosis contribute to variation?    (08 marks) 
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