
1 
 

6. A river is polluted by some raw sewage. This causes changes in the number of 
microorganisms in the river. This in turn has an effect on the number of large fish in the 
river. 
Describe and explain these changes. 
 
............................................................................................................................................. 
 
............................................................................................................................................. 
 
............................................................................................................................................. 
 
............................................................................................................................................. 
 
............................................................................................................................................. 
 
............................................................................................................................................. 
 
 (Total 5 marks) 
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12. The boxes in the diagram show the amount of energy in different trophic levels of a food 
chain. The numbers on the solid arrows show the percentage of energy transferred 
between the organisms in the different trophic levels. The numbers on the dotted arrows 
show the percentage of energy not transferred from one trophic level to the next. 

 

(a) Complete the diagram by showing the amount of energy in the box for the herbivores 
and in the box for the top carnivores.       (2) 
 
(b) All organisms respire. One reason why 90% of the energy is not transferred from the 
herbivores to the carnivores is because of respiration by the herbivores. 
 
(i) Give the balanced chemical symbol equation for respiration. 
 
............................................................................................................................... (3) 
 
 
 
 
(ii) Give two reasons, other than respiration, why 90% of the energy in herbivores is 
not transferred to the carnivores. 
 
1 ............................................................................................................................. 
 
............................................................................................................................... 
 
2 ............................................................................................................................. 
 
............................................................................................................................... (2) 
 
(c) Which group of organisms shown in this food chain are secondary consumers? 
 
......................................................................................................................................(1) 
 
 (Total 8 marks) 
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7. The diagram shows where raw sewage entered a river from a village. 

 

The graph shows changes to the level of oxygen in this river. It also shows the number 
of fish up to the point where untreated sewage entered the river. 

 

(a) (i) Describe how the level of oxygen changed in the river after the entry of raw 
sewage. 
 
............................................................................................................................... 
 
............................................................................................................................... (1) 
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(ii) Explain the changes in the level of oxygen after the entry of raw sewage. 
 
............................................................................................................................... 
 
............................................................................................................................... 
 
............................................................................................................................... (3) 
 
 
 
(b) Continue the line on the graph to show what would happen to the number of fish in 
the river after the entry of raw sewage.      (2) 
 
 (Total 6 marks) 
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14. The diagram below shows a food web in a pond. 

 

(a) How many trophic levels are shown in the food web? 
 
...................................................................................................................................... (1) 
 
(b) Name one secondary consumer in the food web. 
 
...................................................................................................................................... (1) 
 
(c) What do the arrows in the food web represent? 
 
...................................................................................................................................... (1) 
 
(d) Identify and draw a food chain from the food web shown that contains five organisms 
and includes the water boatman.        (2) 
(e) Food chains rarely include more than five organisms. 
Use your knowledge about energy transfer to explain why. 
 
...................................................................................................................................... 
 
...................................................................................................................................... 
 
......................................................................................................................................  (3) 
 
(f) Suggest how the population of mayfly larvae in the pond might change if the number 
of water fleas in the pond decreased. Explain your answer. 
 
...................................................................................................................................... 
 
......................................................................................................................................  (2) 
 
(Total 10 marks) 
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16. The diagram shows the nitrogen cycle. 

 

(a) (i) Name processes A, B, C and D shown in the diagram. 
 
A ............................................................................................................................ 
 
B.............................................................................................................................. 
 
C ............................................................................................................................. 
 
D ............................................................................................................................ (4) 
 
(ii) Name the type of organism responsible for process A. 
 
............................................................................................................................... (1) 
 
 
(b) Describe how nitrogen in the soil can be converted into plant protein. 
 
...................................................................................................................................... 
 
...................................................................................................................................... 
 
...................................................................................................................................... 
 
......................................................................................................................................  (3) 
(Total 8 marks) 
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6. When a sample of water is tested, its water quality is measured by finding out how much 
of its oxygen is used up when it is kept sealed in the dark for five days. The oxygen is 
used by microorganisms breaking down organic matter in the water. 
The amount of oxygen used up is called the biological oxygen demand or BOD, and is 
calculated in mg per litre. 
(a) Suggest why the sealed samples are kept in the dark. 
 
...................................................................................................................................... 
 
...................................................................................................................................... 
 
......................................................................................................................................  (2) 
 
(b) Farm waste contains organic matter and, by law, farms are not allowed to release 
waste that produces a BOD greater than 25 mg of oxygen per litre. 
The table below gives readings for the BOD in the waste produced by four farms. 

 

(i) Which of these farms are breaking the law? 
 
...............................................................................................................................  (1) 
 
(ii) What is the total amount of oxygen used up by microorganisms in one week when 
they breakdown waste from farm B? 
 
.......................................................................................................................... mg  (1) 
(iii) Which farm causes the greatest total BOD problem? 
 
...............................................................................................................................  (1) 
(c) Explain the possible effects on a river of releasing waste with a high BOD. 
 
...................................................................................................................................... 
 
...................................................................................................................................... 
 
......................................................................................................................................  (3) 
(Total 8 marks) 
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8. The diagram shows part of the carbon cycle. This shows how carbon compounds enter 
and leave living organisms. 

 

(a) (i) The arrows on the diagram represent various processes.   (4) 
 
Write a word next to each arrow to show which process it represents. Choose 
your words from the list. Each word may be used once, more than once or not at all. 
 
• respiration 
 
• photosynthesis 
 
• feeding 
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 (ii) On the diagram, draw and label one arrow to represent the process of 
decomposition.         (1) 
(b) Burning fossil fuels return carbon dioxide to the atmosphere. Explain how increased 
use of fossil fuels could affect the environment. 
 
...................................................................................................................................... 
 
...................................................................................................................................... 
 
...................................................................................................................................... 
 
...................................................................................................................................... 
 
...................................................................................................................................... 
 
...................................................................................................................................... (5)  
(Total 10 marks) 
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3. A habitat is a place where organisms live. The food chains below are from different 
habitats. 
 

From a seashore 

 

 

(a) (i) Name one primary consumer in these food chains. 
 
...............................................................................................................................  (1) 
 
(ii) What is the original energy source for these food chains? 
 
...............................................................................................................................  (1) 
 
(b) The following food chains come from a woodland environment. 

 

Other than the names of the organisms, give two ways in which these food chains 
differ from the examples in part (a).        (2) 

 
1 ................................................................................................................................... 
 
...................................................................................................................................... 
 
2 ................................................................................................................................... 
 
...................................................................................................................................... 
 (c) (i) Name two groups of organisms that can act as decomposers in food chains.   (2) 
 
1 ............................................................................................................................. 
 
2 ............................................................................................................................. 
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 (ii) Describe the role of decomposers in the carbon cycle. 
 
............................................................................................................................... 
 
............................................................................................................................... 
 
............................................................................................................................... 
 
...............................................................................................................................   (3)  
 

(Total 9 marks) 
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2. In an area of rainforest, there were plans to cut down lots of trees (deforestation) to build 
a new road. Some people did not want this to happen, but some people did. 
(a) Suggest two reasons why some people wanted the road to be built.  (2) 
 
1 ................................................................................................................................... 
 
...................................................................................................................................... 
 
2 ................................................................................................................................... 
 
...................................................................................................................................... 
 
 (b) Describe two biological effects that may occur as a result of deforestation. (4) 
 
1 ................................................................................................................................... 
 
...................................................................................................................................... 
 
...................................................................................................................................... 
 
2 ................................................................................................................................... 
 
...................................................................................................................................... 
 
...................................................................................................................................... 
  
(Total 6 marks) 
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12. Farmers often use fertilisers on their fields. Explain the biological consequences that 
occur when mineral ions from fertilisers are leached from the soil and washed into a 
lake. 
 
............................................................................................................................................. 
 
............................................................................................................................................. 
 
............................................................................................................................................. 
 
............................................................................................................................................. 
 
............................................................................................................................................. 
 
............................................................................................................................................. 
 
............................................................................................................................................. 
 
............................................................................................................................................. 
 
............................................................................................................................................. 
 
............................................................................................................................................. 
 
.............................................................................................................................................  
(Total 5 marks) 
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13. The diagram below shows part of a food web from a woodland. 

 

(a) (i) Name one primary consumer in this food web. 
 
...............................................................................................................................  (1) 
 
(ii) Name the tertiary consumers in this food web. 
 
...............................................................................................................................  (1) 
 
(b) Suggest why it is an advantage for an animal such as a stoat to feed on more than one 
type of organism. 
 
...................................................................................................................................... 
 
...................................................................................................................................... 
 
...................................................................................................................................... 
 
...................................................................................................................................... (2) 
 
(c) Why is it difficult to place the woodmouse in a single trophic level? 
 
...................................................................................................................................... 
 
...................................................................................................................................... 
 
...................................................................................................................................... (2) 
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(d) Suggest why it is unusual to find food chains with more than five trophic levels. 
 
...................................................................................................................................... 
 
...................................................................................................................................... 
 
...................................................................................................................................... 
 
...................................................................................................................................... 
 
......................................................................................................................................  (3) 
 

 (Total 9 marks) 
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2. The photograph shows a sea turtle on a sandy beach. Some sea turtles are regarded as 
endangered species. 

 

(a) Suggest what is meant by the term endangered species. 
 
...................................................................................................................................... 
 
...................................................................................................................................... (1) 
 
(b) Sea turtles feed on jellyfish that have fed on microscopic organisms called plankton. 
Use this information to draw a food chain in the space below.    (2) 
 

 

 

 

 

(c) Sea turtles lay their eggs on sandy beaches. They dig holes (nests) in the sand and 
then lay up to 120 eggs in the hole. They then refill the hole with sand. 
The temperature of the sand can affect the time taken for the eggs to hatch. This 
relationship is shown in the graph below. 
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(i) How does the temperature of the sand affect the time taken for the eggs to 
hatch? 
 
...............................................................................................................................  (1) 
 
(ii) At what temperature of the sand do the eggs take 55 days to hatch? 
 
...............................................................................................................................  (1) 
 
(d) Sea turtles are unusual in that the temperature of the sand can also affect the sex of 
the offspring. The graph below shows this relationship. 
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(i) What temperature of the sand would give equal numbers of males and females? 
 
...............................................................................................................................  (1) 
 
(ii) In one nest, the temperature of the sand was 30 °C. In this nest 120 offspring 
hatched. 
Use the graph to calculate how many of these offspring are likely to be male and 
how many are likely to be female. 
Write your answers in the table below. 

 

(e) Scientists are concerned that global warming might reduce the population of sea 
turtles. 
(i) Use information in the graph from part (c) to support this suggestion. 
 
............................................................................................................................... 
 
............................................................................................................................... 
 
...............................................................................................................................  (2) 
 
(ii) Global warming has been linked to increased levels of carbon dioxide in the 
atmosphere. Suggest how global warming can be reduced. 
 
............................................................................................................................... 
 
............................................................................................................................... 
 
............................................................................................................................... 
 
............................................................................................................................... 
 
...............................................................................................................................   (3) 
  
(Total 13 marks) 
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11. Birnham Wood contains 400 beech trees, 300 000 primary consumers and 50 000 
secondary consumers. 

(a) (i) Draw and label a pyramid of biomass for Birnham Wood.  (3) 

 

 

 

 

(ii) Describe how the shape of a pyramid of numbers would differ from a pyramid of 
biomass for Birnham Wood. 
 
............................................................................................................................... 
 
............................................................................................................................... 
 
...............................................................................................................................   (1) 
(b) Explain why transfer of energy between primary and secondary consumers can never 
be 100% efficient. 
 
...................................................................................................................................... 
 
...................................................................................................................................... 
 
...................................................................................................................................... 
 
...................................................................................................................................... 
 
......................................................................................................................................  (4) 
 
(c) For much of the year at ground level in Birnham Wood it is very dark during the day. 
However, some small plants do grow there. One of them is the Bird’s-Nest Orchid, 
which has pale brown leaves. 
(i) Suggest why it is dark at ground level in Birnham Wood for much of the year. 
 
............................................................................................................................... 
 
...............................................................................................................................  (1) 
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(ii) The Bird’s-Nest Orchid is not green like most other plants. Explain why the 
green colour is important to most plants. 
 
............................................................................................................................... 
 
............................................................................................................................... 
 
...............................................................................................................................   (2) 
 
(iii) Suggest how the Bird’s-Nest Orchid is able to survive even though it is not 
green. 
 
............................................................................................................................... 
 
...............................................................................................................................  (1)  
(Total 12 marks) 
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6. Carbon on Earth is found in four main sources. The table shows the amount of carbon, in 
relative units, in these sources. 

 

(a) (i) Name two molecules in plants that contain carbon. 
 
1 ............................................................................................................................. 
 
2 .............................................................................................................................  (2) 
 
(ii) The carbon in plants can be released into the air as carbon dioxide. 
Give two ways by which this can happen. 
 
1 ............................................................................................................................. 
 
2 .............................................................................................................................  (2) 
 
(iii) Increasing the amount of carbon dioxide in the air can lead to global warming. 
Give three different harmful consequences of global warming. 
 
1 ............................................................................................................................. 
 
2 ............................................................................................................................. 
 
3 .............................................................................................................................  (3) 
 
(b) Burning some fossil fuels releases sulphur dioxide. 
Explain the biological consequences of pollution of air by sulphur dioxide. 
 
...................................................................................................................................... 
 
...................................................................................................................................... 
 
...................................................................................................................................... 
 
...................................................................................................................................... (3) 
(Total 10 marks) 
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7. Describe how glasshouses can be used to increase the yield of a named crop. 
 
............................................................................................................................................. 
 
............................................................................................................................................. 
 
............................................................................................................................................. 
 
............................................................................................................................................. 
 
............................................................................................................................................. 
 
............................................................................................................................................. 
 
 (Total 5 marks) 
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11. The food chain below is from a pond. 

 

(a) (i) How many trophic levels are there in this food chain? 
 
...............................................................................................................................  (1) 
 
(ii) The microscopic plants are called producers. What term is used to describe the 
fish? 
 
...............................................................................................................................  (1) 
 
(b) The energy being transferred along this food chain was measured. 
The energy entering into the biomass of each type of organism was measured as was 
the energy then lost by respiration of these organisms. 
The results are shown in the table. 
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(ii) The efficiency with which energy is transferred from the microscopic plants to 
the microscopic animals can be calculated using the formula: 

 

Use this formula to calculate the energy transfer efficiency between microscopic 
plants and microscopic animals. Show your working. 
Answer .......................................... %       (2) 
 
(iii) What evidence suggests that the fish need to feed on other organisms in addition 
to insects? 
 
............................................................................................................................... 
 
............................................................................................................................... 
 
...............................................................................................................................  (1)  
(Total 7 marks) 
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9. A woodland community contained a small population of a rare tree species. 
(a) (i) What is meant by the term ‘population’? 
 
............................................................................................................................... 
 
...............................................................................................................................  (1) 
 
(ii) What is meant by the term ‘community’? 
 
............................................................................................................................... 
 
............................................................................................................................... 
 
...............................................................................................................................  (2) 
 
(b) The woodland was threatened by deforestation. 
Give two harmful consequences of deforestation. 
 
1 ................................................................................................................................... 
 
...................................................................................................................................... 
 
2 ................................................................................................................................... 
 
...................................................................................................................................... (2) 
 
(c) A plant breeder wanted to grow the rare species of tree. 
Explain why tissue culture (micropropagation) would be a suitable method to use. 
 
...................................................................................................................................... 
 
...................................................................................................................................... 
 
...................................................................................................................................... 
 
...................................................................................................................................... 
 
......................................................................................................................................  (4)  
(Total 9 marks) 
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13. (a) The food chain below is found in Asia. 

 

(i) Name the secondary consumer in this food chain. 
 
............................................................................................................................... (1) 
 
(ii) Name the top carnivore in this food chain. 
 
............................................................................................................................... (1) 
 
(b) The food chain below is found in Australia. 
sugar cane scarab beetle cane toad 
(i) The cane toad was brought into Australia in 1937 and released in large numbers 
by farmers. 
Suggest why the farmers did this. 
 
............................................................................................................................... 
 
............................................................................................................................... 
 
...............................................................................................................................  (2) 
(ii) The cane toad does not have any predators in Australia. 
Suggest how the release of cane toads has caused ecological problems. 
 
............................................................................................................................... 
 
............................................................................................................................... 
 
...............................................................................................................................  (2)  
(Total 6 marks) 
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2. Explain how sewage pollution can affect the plants and animals in a river. 
 
............................................................................................................................................. 
 
............................................................................................................................................. 
 
............................................................................................................................................. 
 
............................................................................................................................................. 
 
............................................................................................................................................. 
 
............................................................................................................................................. 
 
............................................................................................................................................. 
 
............................................................................................................................................. 
 
............................................................................................................................................. 
 
............................................................................................................................................. 
 

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

(Total 5 marks) 
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8. The photograph shows a bird called a goose. 

 

 
Two breeds of goose called Toulouse and Embden grow quickly. However, both breeds 
lay very few eggs. Another breed of goose called Chinese lays lots of eggs but grows 
slowly. 
Farmers have used a breeding process to produce a commercial breed of goose from these 
three different breeds. The diagram below shows the breeding process. 

 

(b) Use the information opposite to suggest one difference in the characteristics of the 
cross-bred female and the Chinese female. 
 
...................................................................................................................................... 
 
...................................................................................................................................... (1) 
(c) The breeding process involves farmers choosing which birds breed with each other. 
What name describes a breeding process in which humans choose which animals 
breed together? 
 
......................................................................................................................................(1) 
(Total 4 marks) 

Khalid Mazhar Qureshi 
Haider Nawab

www.edexcel-cie.com



44 
 

12. (a) The diagram shows the pyramid of numbers for a food chain found in a wood. 

 

(i) Name the secondary consumer in this food chain. 
 
...............................................................................................................................  (1) 
 
(ii) Sketch a labelled pyramid of biomass for this food chain. 
 

 

 

 

 

 

 

 

(3) 

(b) Pyramids of energy show the rate of energy flow at successive trophic levels in a 
given area over a fixed period of time. 
The diagram below shows a pyramid of energy. 
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(i) Calculate the percentage of energy transferred from the producer trophic level to 
the tertiary consumer trophic level. 
 
 
 
 
 
 
Answer ......................................%        (2) 
 
(ii) Explain why so little energy is transferred from one trophic level to the next. 
 
............................................................................................................................... 
 
............................................................................................................................... 
 
............................................................................................................................... 
 
............................................................................................................................... 
 
...............................................................................................................................   (3) 
(c) The diagram below shows the different numbers of humans that can be supported in 
food chains of different lengths. 

 

(i) How many more humans can be supported on a diet of barley compared to a diet 
of trout? 
 
...............................................................................................................................  (1) 
(ii) What is the relationship between the length of a food chain and the number of 
people who can be supported by it? Explain your answer. 
 
............................................................................................................................... 
 
...............................................................................................................................  (2)  
(Total 12 marks) 
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Marks schemes of above questions 
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