
Questions 
 
Q1. 
  

Forests are important habitats. 

The effect of cutting down trees on the number of bird species observed in two different 
forest habitats was investigated. 

(i)  Give two biotic factors, other than cutting down trees, that could affect the number of bird 
species observed in a forest. 

(2) 

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

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

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

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

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

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

(ii)  Some of the results of the investigation are shown in the table. 

 

Calculate the Chi-squared value (χ2) for forest B using the formula shown. 

 

(3) 

 
 
 
 
 
 
 
 

Answer ...........................................................  
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(iii)  The table gives some critical values for the Chi-squared test. 

 

The Chi-squared value for forest A is 4.74. 
Deduce the effect of some trees being cut down on the number of species of birds in 
these two forests. 

(2) 

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

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

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

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

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

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

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

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

  

(Total for question = 7 marks) 
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Q2. 
  

The earthworm, (Lumbricus terrestris), feeds on dead organic matter found in soil. 

 

Soil pH is one of the abiotic factors that affects the population size of earthworms. 

The populations of earthworms in fields with either acidic soil or alkaline soil have been 
investigated. 

The results of this investigation are summarised in the table. 

 

Edexcel Biology A-level - Populations in Ecosystems PhysicsAndMathsTutor.com



Deduce the effect of pH on the number and mass of earthworms in these two types of soil. 

(4) 

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

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 4 marks) 
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Q3. 
  

The earthworm, (Lumbricus terrestris), feeds on dead organic matter found in soil. 

 

Soil pH is one of the abiotic factors that affects the population size of earthworms. 

The populations of earthworms in fields with either acidic soil or alkaline soil have been 
investigated. 

The results of this investigation are summarised in the table. 
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Describe a sampling method that could be used to collect the data in this table. 

(4) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 4 marks) 
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Q4. 
  

The banded snail Cepaea nemoralis occupies many habitats. 

The thrush is a major predator of the banded snail. 

The thrush and the banded snail, shown in the photograph, occupy different niches. 

 

Describe the difference between the terms niche and habitat. 

(2) 

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

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

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

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

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

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

  

(Total for question = 2 marks) 
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Q5. 
  

Photosynthesis contributes to the productivity of ecosystems. 

(i)  State what is meant by the term ecosystem. 

(1) 

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

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

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

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

(ii)  The table shows information about two types of ecosystem. 

 

Calculate the net productivity of the salt marsh ecosystem. 
(2) 

 
 
 
 
 
 

 ........................................................... g m-2 day-1 

(iii)  Comment on the impact of these different types of ecosystem on global warming. 

(3) 

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

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

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

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

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

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

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

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

(Total for question = 6 marks) 
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Q6. 
  

The earthworm, (Lumbricus terrestris), feeds on dead organic matter found in soil. 

 

Soil pH is one of the abiotic factors that affects the population size of earthworms. 

The populations of earthworms in fields with either acidic soil or alkaline soil have been 
investigated. 

The results of this investigation are summarised in the table. 
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Explain how differences between the mass of earthworms in these two soils could be shown 
to be statistically significant. 

(3) 

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

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

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

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

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

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

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

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

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

  

(Total for question = 3 marks) 
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Q7. 
  

The photograph shows a glacier at the top of a mountain.  
Glaciers in many areas of the world are retreating (reducing in size).  
The line on the photograph shows the position of the front edge of the glacier in 1985. 

 

Bare rock is exposed as the glacier retreats. Two hundred years ago, bare rock was  
exposed after a glacier retreated. A study has been made of the long-term changes  
in vegetation on that area of rock after the retreat of the glacier. 

The graphs show the abundance of three species of tree since the bare rock was  
exposed as the glacier retreated. The abundance of each species was measured every  
ten years for 200 years. 
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Comment on the changes in the abundance of these three species over 200 years. 

(4) 

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

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

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

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

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

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

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

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

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

(Total for question = 4 marks) 
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Q8. 
  

The photograph shows a glacier at the top of a mountain.  
Glaciers in many areas of the world are retreating (reducing in size).  
The line on the photograph shows the position of the front edge of the glacier in 1985. 

 

Bare rock is exposed as the glacier retreats. Two hundred years ago, bare rock was  
exposed after a glacier retreated. A study has been made of the long-term changes  
in vegetation on that area of rock after the retreat of the glacier. 

The graphs show the abundance of three species of tree since the bare rock was  
exposed as the glacier retreated. The abundance of each species was measured every  
ten years for 200 years. 
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Explain what happened to the bare rock to allow the growth of these trees. 

(3) 

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

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

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

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

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

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

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

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

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

(Total for question = 3 marks) 
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Q9. 
  

Hymenoscyphus fraxineus (H. fraxineus) is the fungus that causes ash dieback.  
This disease usually kills all the ash trees that it infects. 

The diagrams show the distribution of ash trees and H. fraxineus in 2007. 

 

In 2007 the mean atmospheric carbon dioxide concentration was 398 ppm. 

Models have been used to predict the effect of increasing atmospheric carbon dioxide 
concentration on the distribution of ash trees and H. fraxineus. 

The table shows these predictions. 

 

(i)  Which of the following is an abiotic factor that should be considered in the model? 

(1) 

   A    ash tree resistance to H. fraxineus 

   B    H. fraxineus pathogens 

   C    humidity 

   D    ocean pH 

Edexcel Biology A-level - Populations in Ecosystems PhysicsAndMathsTutor.com



 
(ii)  Which of the following could be caused by an increase in atmospheric carbon dioxide 
from 398 ppm to 1080 ppm? 

(1) 

   A    decreased photosynthesis 

   B    global warming 

   C    increased plant respiration 

   D    ozone depletion 

 
(iii)  Analyse the data to explain the predicted effect of climate change on the distribution of 
ash trees. 

(5) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 7 marks) 
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Q10. 
  
The coffee husks, shown in the photograph, are a waste product of coffee plantations. 
Composting has been suggested as an environmentally friendly way of decomposing these 
coffee husks. 

 
The effect of adding cow dung to coffee husks, before they are composted, has been 
investigated. 
The table shows the percentages of organic carbon and nitrogen in two compost heaps at 
the start of composting and after 90 days. 

 
* The changes in the compost heaps are due to the activity of decomposers and other 
organisms. 
Devise an investigation to determine the effect of the carbon to nitrogen ratio on the 
succession of species in these compost heaps. 

(6) 

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

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

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

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

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

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

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

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

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

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

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

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

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

 .............................................................................................................................................  
(Total for question = 6 marks) 
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Q11. 
  

There are two main types of woodland in the UK. One consists of broadleaved  
deciduous trees, the other contains coniferous trees that have needle-like leaves. 

In a study of two woodlands, 11 species of plant were found in a deciduous  
woodland and 4 different species in a coniferous woodland. 

The table shows the other data recorded in this study. 

 

Assess the reasons for the differences in the number of species between these two types of 
woodland. 

(4) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

(Total for question = 4 marks) 
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Q12. 
  

The photograph shows a glacier at the top of a mountain.  
Glaciers in many areas of the world are retreating (reducing in size).  
The line on the photograph shows the position of the front edge of the glacier in 1985. 

 

Bare rock is exposed as the glacier retreats. Two hundred years ago, bare rock was  
exposed after a glacier retreated. A study has been made of the long-term changes  
in vegetation on that area of rock after the retreat of the glacier. 

Plants such as lupin are often found in the early stages of glacial retreat. Lupin  
plants have nodules on their roots containing nitrogen-fixing bacteria that  
convert atmospheric nitrogen to ammonium ions. Plants can use ammonium ions  
as a source of nitrogen. 

Explain why lupin plants are able to grow in the early stages of glacial retreat. 

(3) 

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

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

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

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

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

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

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

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

(Total for question = 3 marks) 
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 Q13. 
  

The pigment content of mountain plants can be affected by various environmental factors. 
These factors include altitude (height up a mountain), exposure to ultraviolet radiation 
(UV-B) and temperature. 

These pigments include chlorophyll, found in chloroplasts, and flavonoids that are found in 
sap vacuoles. 

Flavonoids can protect plants from ultraviolet radiation (UV-B) that can damage DNA. 

The altitude at which a plant grows on a mountain affects its flavonoid content. 

Devise a procedure to show that an increase in altitude increases the flavonoid content of 
one species of plant found growing on a mountain. 

(5) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 (Total for question = 5 marks) 
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Q14. 
  

The pigment content of mountain plants can be affected by various environmental factors. 
These factors include altitude (height up a mountain), exposure to ultraviolet radiation 
(UV-B) and temperature. 

These pigments include chlorophyll, found in chloroplasts, and flavonoids that are found in 
sap vacuoles. 

Flavonoids can protect plants from ultraviolet radiation (UV-B) that can damage DNA. 

Scientists have investigated the effect of UV-B on both chlorophyll and flavonoid content. 

A group of plants was exposed to UV-B for 20 minutes per day for one month. The 
chlorophyll and flavonoid content of each plant were then determined and the means 
calculated. 

This was repeated for three more groups of plants. Each group was exposed to UV-B for 
different lengths of time. All other variables were kept constant. 

The results are shown in the table. 

 

(i)  Compare and contrast the effect of length of exposure to UV-B on the chlorophyll and 
flavonoid content of these plants. 

(3) 

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

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

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

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

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

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

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

 .............................................................................................................................................  
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(ii)  As altitude increases on a mountain, the temperature decreases and the UV-B radiation 
increases. 

Scientists have found that a rise in temperature decreases flavonoid gene expression in 
plants. 
Analyse the data to discuss why altitude can affect plant growth. 

(5) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 8 marks) 
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Q15. 
  

Global warming can affect abiotic factors that determine the distribution of organisms. 

The presence of sodium chloride in soil is an abiotic factor that affects the germination of 
seeds. 

The effects of sodium chloride solution and gibberellin on the germination of rice seeds have 
been investigated. 

Gibberellin regulates developmental processes in plants. 

Fifty seeds were placed in each of three Petri dishes containing different solutions. 

The seeds were incubated for 96 hours and the number that germinated in each Petri dish 
was counted. 

 

(i)  Give a null hypothesis for this experiment. 

(1) 

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

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

(ii)  Calculate the chi-squared (Χ2) value for these results, using the formula provided. 

(3) 

 

 
 
 
 
 

Answer ...........................................................  
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(iii)  In a second experiment, using the same three treatments, the chi-squared (Χ2) value 
was found to be 6.635. 

The table gives the critical values for the chi-squared (Χ2) test at different probability 
levels. 

 

Deduce the statistical significance of the results of the second experiment. 
(2) 

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

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

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

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

  

(Total for question = 6 marks) 
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Mark Scheme 
 
Q1. 
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Q2. 
  

 

  

 
 
Q3. 
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Q4. 
  

 

  

 
 
Q5. 
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Q6. 
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Q7. 
  

 

  

 
 
Q8. 
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Q9. 
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Q10. 
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Q11. 
  

 

  

 
 
Q12. 
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Q13. 
  

 

  

 
 
Q14. 
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Q15. 
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