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Practice Question Set For A-Level  

Subject : Biology 

Paper-2 Topic:5 Energy Transfer In And Between Organisms 

  

Name of the Student:______________________________________________ 

Max. Marks : 24 Marks    

Q1. 
Transpiration in sorghum plants was measured under different conditions. The table shows the 
results 

  

Growing conditions 

Transpiration rate / mmol m-2 s-1 

Low carbon dioxide 
concentration 

High carbon dioxide 
concentration 

Dry soil 12.68 ± 1.64 11.07 ± 1.52 

Watered soil 18.29 ± 1.51 15.08 ± 1.38 

(a)     Changing the carbon dioxide concentration had a greater effect on the rate of transpiration 
when the plants were watered than when they were kept in dry conditions. Explain why. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(b)     (i)      Giving a reason for your choice, suggest one factor which should be kept constant 
during this investigation. 

Factor ________________________________________________________ 

Reason _______________________________________________________ 

______________________________________________________________ 

(1) 

(ii)     The figures in the table are the mean values ± standard deviation. Suggest what the 
values of standard deviation given in the table indicate about the effects of carbon 
dioxide concentration and of watering on the variability of the results. 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(Total 4 marks) 
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Q2. 
Ions of metals such as zinc often pollute rivers. The effect of zinc ions on gas exchange and 
respiration in fish was investigated. Fish were kept in tanks of water in a laboratory. 

The fish in one group (X) had a solution of a zinc compound injected directly into their blood and were 
then put in a tank of zinc-free water. A second group (Y) was not injected but had the solution of the 
zinc compound added to the water in the tank. 

The partial pressure of oxygen in the blood of both groups of fish was then monitored. The results are 
shown in the graph. 

  

(a)     During this investigation, the water temperature in the tanks was kept constant. Explain why 
changes in the water temperature might lead to the results of the investigation being unreliable. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(b)     The results from the two groups were compared using a statistical test. 

(i)      Suggest a null hypothesis that could be tested. 

______________________________________________________________ 

(1) 
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(ii)     Explain why it is important to use a statistical test in analysing the results of this 
investigation. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(c)     Two suggestions were made to explain the results shown in the graph. 

A       Zinc ions reduce the rate at which oxygen is taken up from the water and passes into the 
blood. 

B       Zinc ions reduce the ability of haemoglobin to transport oxygen. 

Which of these suggestions is the more likely? Explain the evidence from the graph 
that supports your answer. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(d)     During the investigation, the pH of the blood was also monitored. It decreased in group Y. 
Suggest an explanation for this decrease in pH. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(e)     Leaves were collected from sycamore trees growing in a polluted wood and the concentration 
of some metal ions in samples of these leaves was measured. Woodlice were then fed with the 
leaves. After 20 weeks, the concentration of the ions in the bodies of the woodlice was 
measured. Some of the results are shown in the table. 

  

  Concentration of ions / µg g–1 

  Copper Cadmium Zinc Lead 

Leaves 52 26 1430 908 

Woodlice 1130 525 1370 132 
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(i)      Which of the elements shown in the table is concentrated most by the woodlice? Use 
suitable calculations to support your answer. 

  

  

  

(2) 

(ii)     Suggest what happens to most of the lead ions in the leaves eaten by the woodlice. 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(iii)     Explain the difference in the copper ion concentration between the leaves and the 
woodlice. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(f)      Yorkshire fog is a species of grass. Two varieties of Yorkshire fog were studied. One variety 
was tolerant to arsenic, while the other variety was not. In a series of investigations, it was 
found that 

•        Arsenic-tolerant plants grow in soil which contains a high concentration of arsenic. 

•        Arsenic-tolerant plants growing in soil containing high concentrations of arsenic and 
phosphorus-containing compounds have very low concentrations of arsenic in their cells. 
They also have low concentrations of phosphates in their cells. Arsenic and phosphorus 
are chemically similar. 

•        Plants that are not tolerant to arsenic grow poorly on soil which has a high concentration 
of both arsenic and phosphorus-containing compounds. 

•        Tolerance to arsenic in Yorkshire fog is caused by a single gene with the allele, a, for 
tolerance recessive to the allele, A, for non-tolerance. 

(i)      What caused the allele for tolerance to first arise? 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(ii)     Give two functions of phosphates in plant cells. 

1. ____________________________________________________________ 

______________________________________________________________ 

2. ____________________________________________________________ 



 Downloaded from www.merit-minds.com 

______________________________________________________________ 

(2) 

(iii)     Arsenic-tolerant Yorkshire fog plants are very rare in areas with low concentrations of 
arsenic in the soil, even where the soil has a high concentration of phosphate. Explain 
why they are unable to compete in these conditions with plants that are not tolerant to 
arsenic. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(3) 

(Total 20 marks) 

 

     


