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A-level 

UACE biology 2009 paper2 

SECTION A 

1. An investigation was carried out on the effect of applying different concentrations of auxin on roots 

and shoots of oat seedlings. The results in table 1 obtained. Were expressed as percentage stimulation 

(+) or inhibition (-) of growth, compared with untreated controls. Use the information to answer the 

questions that follow. 

Table 1 

 Concentration of applied auxins (parts per million) 

% simulation 

of growth. 

 10-6 10-5 10-4 10-3 10-2 10-1 100 101 102 

Root  +5 +20 +20 +10 -18 -55 -90 -95 -98 

Shoot 0 0 0 +5 +20 100 180 150 10 

(a) (i) Present the results in a suitable graphical form.    (07 mark) 

(ii) Using your graph, describe the effect of different concentrations of auxin on root and shoot 

growth.          (06 marks) 

(iii) From your graph and table 1, point out the difference between the responses of the roots and 

shoots to the different concentrations of auxin.     (04 marks) 

 

(b) In another experiment, groups of pea seedlings were treated as shown in table 2. 
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Table 2 

Group of seedlings Treatment done 

A Apical buds removed 

B Apical buds removed and auxin placed on cut stumps. 

C Apical buds removed and Gibberellic acid placed on cut stumps 

D Apical buds removed and cytokinin placed on cut stumps 

E Seedlings left intact 

At intervals after treatment, the length of the axillary shots were determined and the results obtained 

were recorded as shown in table 3. 

Table 3 

Time after start of 

treatment (days) 

Mean total axillary shoot length per group of seedlings (mm) 

A B C D E 

2 3 3 3 3 3 

4 10 4 12 9 3 

6 30 4 45 32 3 

8 50 5 90 47 3 

10 78 6 116 80 3 

13 118 30 150 119 3 

i. What was the effect of the treatment done, on each group of seedlings at the end of the 

experiment? 
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ii. Explain the results in table 3. 

iii. Outline ways in which auxins have been used in improving agriculture. 

SECTION B 

2. (a) Explain how plants living under the canopy of forest tress are able to survive. 

(b) Describe how herbaceous plants are supported off the ground. 

3.  (a) Compare photosynthesis and aerobic respiration. 

  (b) Explain the effect of low oxygen tensions on 

(i) C3 plants 

(ii) C4 plants. 

(c). Explain why C4 plants are more efficient in photosynthesis than C3 plants 

4.  (a) (i) Describe the structure of the hemoglobin molecule. 

(ii) Explain why the affinity of hemoglobin for oxygen increases when it already possesses 

oxygen. 

(b) Describe how the pH of blood and tissue fluids in mammals is maintained. 

5.  (a) Describe how the method of fertilization and other reproductive strategies in mammals have 

contributed to their evolutionary success.  

(b) Give an account of hormonal control of spermatogenesis in humans.  

6.  (a) what is meant by 

(i) Biotic potential? 

(ii) Primary productivity? 

(b) Discuss the factors which influence the size of populations in an ecosystem. 

(c). Suggest reasons why human populations are not naturally regulated by negative feedback 

mechanisms. 


