
Questions 
 
Q1. 
  

Grassland is an important habitat for grazing animals such as cattle. 

Fields used for grazing cattle must have a high gross primary productivity. 

State what is meant by the term gross primary productivity and include the units in which it is 
measured. 

(2) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  

(Total for question = 2 marks) 

  

 
 
Q2. 
  

Grassland is an important habitat for grazing animals such as cattle. 

Cattle graze on the plants on grassland. 

Describe what happens to the energy in the plants that are not eaten by cattle. 

(2) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  

(Total for question = 2 marks) 
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Q3. 
  

The table shows information about one area of the North Atlantic Ocean. 

 

The diagram shows some of the energy transfers through a food chain from this area. 

The figures show the energy transfer in kJ m–2 yr–1. 
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(i)  Calculate the percentage efficiency of energy transfer from the producers to the primary 
consumers. 

(2) 

 
 
 
 
 
 
 
 
 
 

Answer ...........................................................  

(ii)  Explain why the efficiency of energy transfer differs between different trophic levels. 

(3) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  

(Total for question = 5 marks) 
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Q4. 
  

The diagram shows the flow of energy in an ecosystem. 

The numbers represent the energy in kJ m−2 yr−1 in each category. 

 

(i)  Calculate the percentage efficiency of energy transfer from sunlight to the producers. 

(2) 

 
 
 
 
 
 
 

Answer ........................................................... % 

(ii)  Give one reason why the energy transfer from sunlight to the producers is less than 
100% efficient. 

(1) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

(iii)  Explain the energy difference between the producers and the primary consumers. 

(2) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................   

(Total for question = 5 marks) 
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Q5. 
  

(i)  The diagram shows the transfer of energy through a grassland food chain. 

All values are given in kJ m−2 yr−1. 

 

Calculate the percentage efficiency of the energy transfer from the producer to the 
primary consumer. 

(2) 

 
 
 
 
 
 
 
 
 
 

Answer ...........................................................  
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(ii)  Explain the differences in the efficiency of energy transfer between the trophic levels in a 
food chain. 

(3) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  

(Total for question = 5 marks) 
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Q6. 
  
Gilbert's potoroo is one of the most critically endangered species in the world. 

Gilbert's potoroo was thought to be extinct until one was found in 1994. 

It is thought that there are only 70 individuals. 

The photograph shows a potoroo and its pouched baby feeding on berries. 

 

The map shows the only part of Australia where Gilbert's potoroo is found. 

 

The diet of Gilbert's potoroo is about 90% fungi. 

Analysis has shown that the fungal spores are spread in the faeces of the potoroos. 

These spores then germinate. 

Explain the advantage to the ecosystem of fungal spores being spread by potoroos. 

(2) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................   

(Total for question = 2 marks) 
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Q7. 
  

*Mistletoe is a plant that is a parasite on trees. 

Mistletoe has green leaves. Mistletoe also has a modified root that grows into the xylem of a 
tree. 

The diagram shows mistletoe growing on an apple tree branch. 

 

The effect of mistletoe on the growth of apple trees was investigated. 

Every year for 20 years, scientists selected apple trees infected with mistletoe and measured 
the: 

 

•  mean net primary productivity (NPP) of the apple trees 

•  transpiration rate of the apple trees 

•  transpiration rate of the mistletoe branches on the apple trees  

They also determined the mineral content of the apple tree leaves after 20 years. 

A control group of apple trees not infected with mistletoe was included in this investigation. 

The graphs and table show the results of the investigation. 
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Analyse the data to explain the effect of mistletoe on the NPP of apple trees. 

(6) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................   

(Total for question = 6 marks) 
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Q8. 
  

The table shows information about one area of the North Atlantic Ocean. 

 

(i)  State what is meant by the term net primary productivity (NPP). 

(1) 

 .............................................................................................................................................  

 .............................................................................................................................................  

(ii)  Analyse the data to explain the effect of daylight and temperature on NPP. 

(3) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  

(Total for question = 4 marks) 
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Q9. 
  

The effects of light intensity and temperature on the net primary productivity (NPP) of young 
willow trees were investigated. 

Young willow trees were grown in two greenhouses: one with high light intensity and one 
with low light intensity. 

In each greenhouse, groups of these willow trees were kept at different temperatures for six 
months. 

The results are shown in the graph. 

 

(i)  State what is meant by the term net primary productivity. 

(1) 

 .............................................................................................................................................  

 .............................................................................................................................................  

(ii)  Explain why temperature has different effects on NPP at these two light intensities. 

(2) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  

(Total for question = 3 marks) 
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Mark Scheme 
 
Q1. 
  

 
  
 
 
Q2. 
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Q3. 
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Q4. 
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Q5. 
  

 

  

 
 
Q6. 
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Q7. 
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Q8. 
  

 

 

  

 
 
Q9. 
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