
Questions 
Q1. 

 A

B

C

D 

no pollution

high pollution

some pollution

low pollution 

(ii) Give the names of the 
clean water. 

(i) Which part of the river will have the largest number of bloodworms? 

 

Figure 1 shows the sources of pollution and different levels of water pollution in a river. 

 indicator species from the box which provide evidence for 

 1 ..........................................................................................................................................

2 .......................................................................................................................................... 

two

Answer the question with a cross in the box you think is correct . If you change 
your mind about an answer, put a line through the box and then mark your new 
answer with a cross .

(Total for question = 3 marks) 

(1) 

(2) 
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Q2. 

 

Figure 7 shows fungus growing on strawberries.

The fungus is decomposing the strawberries. 

(i) The mean rate of growth of fungus at 25°C was 12 cm2 per day. 

Calculate the mean rate of growth of fungus at 30°C. 

 
A scientist investigated the effect of temperature on the decomposition of strawberries. 
The scientist spread fresh strawberries on six trays. 
Each tray was kept at a different temperature. 
After five days the scientist measured the area of fungus that had grown on each tray of 
strawberries. 
The results are shown in Figure 8. 

(2) 

........................................................... cm2 per day 
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(ii) State the effect of temperature on the growth of fungus on strawberries from 5°C to
30°C. 

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

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

(Total for question = 3 marks) 

(1) 
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Q3. 
 
Figure 12 shows the global movement of carbon into or out of the atmosphere. 

(Total for question = 2 marks) 

Calculate the net mass of carbon added to the atmosphere each year. 
(2) 

........................................................... gigatonnes 
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Q4. 
 
The effect of temperature on decomposition was investigated. 

30 leaves were collected. 
The mass of five leaves was recorded and the leaves were placed into a net bag. 
This was repeated five more times. 

Figure 5 shows one of these bags. 

Figure 7 

Figure 6 

Each tray was kept at a different temperature.

The mass of the leaves was recorded again after 25 days.

Figure 7 shows the results of this investigation. 

 

Figure 5 

The net bags were then put in trays and covered in soil as shown in Figure 6. 
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(i) Calculate the percentage decrease in mass for the leaves at 85 °C. 
Give your answer to two significant figures. 

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

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

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

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

(iii) State two improvements to the method for this investigation. 

1 .......................................................................................................................................... 

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

2 .......................................................................................................................................... 

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

(2) 

........................................................... % 

(ii) Explain which temperature was the best for the decomposition of the leaves. 
(2) 

(Total for question = 6 marks) 

(2) 
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Q5. 
 
The effect of temperature on decomposition was investigated. 

30 leaves were collected. 
The mass of five leaves was recorded and the leaves were placed into a net bag. 
This was repeated five more times. 

Figure 5 shows one of these bags. 

(Total for question = 1 mark) 

(1) 

 

Figure 5 

The net bags were then put in trays and covered in soil as shown in Figure 6. 

 

Figure 6 

Which type of tray should be used so that the leaves are in the best conditions for 
decomposition? 

A 
B 
C 
D 

tray with air holes and dry soil 
airtight tray with dry soil 
tray with air holes and moist soil 
airtight tray with moist soil 
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Q6. 
 
Water from rivers is treated before it is safe to drink. 

Use words from the box to complete the sentences. 

(Total for question = 2 marks) 

(2) 

 

During water treatment, the solids in river water are removed by 
............................................................... 
Chlorine is then added to the water to kill ............................................................... 
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Q7. 
 
Figure 2 shows the Canary Islands. 

(Total for question = 2 marks) 

(2) 

The Canary Islands do not have enough fresh water.

Describe how seawater can be turned into drinking water. 

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

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

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

............................................................................................................................................. 
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Q8. 
 
Nitrogen is cycled through the environment. 

Describe the roles of bacteria in the nitrogen cycle. 

(Total for question = 4 marks) 

(4) 
 .............................................................................................................................................

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

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

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

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

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

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

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

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

............................................................................................................................................. 
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Q9. 
 
(i) Strawberries can be preserved by freezing them. 

(Total for question = 6 marks) 

(1) 

(2) 

(3) 

 

Figure 17 

(iii) Draw and label a single plant cell from this photomicrograph. 

State how freezing helps to preserve strawberries. 

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

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

When the strawberries are frozen they become soft. 

(ii) Describe the features of a plant cell that help to maintain its structure. 

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

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

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

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

Figure 17 shows a photomicrograph of a root cell. 
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Figure 14 

Mayfly nymphs, caddis fly lavae and stonefly larvae are indicators of clean water. 
(i) Calculate the percentage of organisms in stream A that are clean water indicators. 

Give your answer to two significant figures. 

 

Q10. 

(a) A group of students investigated the level of pollution in two different streams, A and B. 
Figure 14 shows the student's results. 

(2) 

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

(ii) Use the results to explain which stream is more polluted. 
(2) 

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

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

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

............................................................................................................................................. 
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Figure 15 

(b) Explain the effect of this algal growth on the organisms in the stream. 

The students investigated a third stream, which is very slow flowing and runs through an
area where intensive farming methods are used. 

Figure 15 shows the thick layer of algae formed on top of this stream. 

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

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

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

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

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

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

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

(Total for question = 8 marks) 

(4) 
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Q11.

Answer the question with a cross in the box you think is correct . If you change 
your mind about an answer, put a line through the box and then mark your new 
answer with a cross .

(Total for question = 5 marks) 

(2) 

 
A group of pupils investigated the effect of temperature on mould growth on bread.
Figure 8 shows the bread after being kept at different temperatures for seven days. 

1 .......................................................................................................................................... 

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

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

2 .......................................................................................................................................... 

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

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

(iii) Explain why there was no mould growing on the bread kept at 60 °C. 

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

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

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

 

(i) Which is the best estimate of the percentage cover of mould on the bread at 40 °C? 
(1) 

A 
B 
C 
D 

0% 
25% 
50% 
75% 

(ii) State two conclusions that can be made about the growth of mould on the bread from 0 
°C to 40 °C shown in Figure 8. 

(2) 
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Q12. 

 

Decomposition of strawberries can be prevented by boiling the strawberries with sugar to 
make jam. 
(i) Enzymes in the fungus caused decomposition. 

Explain how boiling stops the enzymes from working. 
(2) 

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

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

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

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

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

(ii) Cells from a fungus can land on jam. 

The sugar solution inside the jam is more concentrated than the sugar solution inside the 
fungus cells. 
State how osmosis causes the fungus cells to die. 

(1) 

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

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

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

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

(Total for question = 3 marks) 
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Q13. 
 
Explain how cabbages, earthworms and squirrels contribute to the carbon cycle. 

(Total for question = 3 marks) 

(Total for question = 2 marks) 

(3) 

(2) 

 

Q14. 

Explain how the concentration of oxygen in a compost bin would affect the rate of 
decomposition. 

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

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

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

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

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

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

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

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

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

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

............................................................................................................................................. 
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Q15. 
 
One method of preserving strawberries is by using them to make jam. 

Figure 7 shows a method for making strawberry jam. 

(Total for question = 3 marks) 

(2) 

(1) 

 

Figure 7 

(i) Explain why reducing the water content of the strawberries will help to preserve them. 

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

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

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

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

(ii) Give a reason for sterilising the jars before adding the jam. 

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

............................................................................................................................................. 
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Q16. 
 
Explain why keeping food in a fridge slows down the growth of mould. 

(Total for question = 1 mark) 

(Total for question = 2 marks) 

(2) 

(1) 

If the bag is opened, the bread goes mouldy within days.

State why the bread goes mouldy. 

 

Q17. 

Figure 9 shows some part-baked bread in a sealed bag. 

The gas in the bag is nitrogen, which prevents the bread from going mouldy. 

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

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

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

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

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

............................................................................................................................................. 
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Q18. 
 
Figure 15 shows the results of this investigation. 

(Total for question = 5 marks) 

(2) 

(3) 

 

Figure 15 

(i) Explain why there are differences in the change in the lengths of the seedlings. 

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

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

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

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

(ii) Explain how nitrate ions were absorbed by the seedling in test tube 3. 

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

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

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

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

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

............................................................................................................................................. 
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Q19. 
 
Figure 1 shows part of a diseased rose plant from a garden. 

(Total for question = 2 marks) 

(2) 
Explain what Figure 1 indicates about the air quality in the garden. 

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

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

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

............................................................................................................................................. 
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Q20. 
 
Farmers use crop rotation to reduce the need to add nitrate fertilisers to the soil. 

Plants such as peas and beans have a mutualistic relationship with nitrogen-fixing bacteria. 

Explain why farmers use these plants in their crop rotation cycle. 

(Total for question = 3 marks) 

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

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

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

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

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

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

(3) 
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Q21. 
 
Figure 1 shows the sources of pollution and different levels of water pollution in a river. 

(Total for question = 2 marks) 

 

Explain why sewage pollution in the river can decrease the oxygen levels in the water. 

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

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

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

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

............................................................................................................................................. 
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Q22. 
 
Figure 9 shows some preserved food that can be bought in a supermarket. 

(Total for question = 3 marks) 

(3) 
Explain why these two types of preserved foods do not decompose. 

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

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

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

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

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

............................................................................................................................................. 
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Q23. 
 
Figure 8 shows a compost bin. 

one
(1) 

(i) Give  reason why the compost bin has gaps at the sides. 

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

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

(ii) A student placed 2.0 kg of vegetable waste in a compost bin. 
After 20 days, the student reweighed the vegetable waste and found that its mass was
1.7 kg.
Calculate the rate of decomposition of the vegetable waste.
Use the equation 

(3) 

rate of decomposition = ........................................................... kg per day 

(iii) The temperature in the compost bin increased from 20 °C to 25 °C. 

Explain how this increase in temperature would affect the rate of decomposition in the 
compost bin. 

(2) 
............................................................................................................................................. 

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

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

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

(Total for question = 6 marks) 

Edexcel Biology GCSE - Cycles within Ecosystems



Q24. 

 

Water from rivers can be filtered and then treated with chemicals to make it suitable for 
drinking. 
(i) Give one reason why water is filtered. 

Q25. 

Answer the question with a cross in the box you think is correct . If you change 
your mind about an answer, put a line through the box and then mark your new 
answer with a cross .

(Total for question = 1 mark) 

(Total for question = 2 marks) 

(1) 

(1) 

(1) 

 

A student investigated the decomposition of leaves from different types of tree.

Decomposers in the soil convert 

A 
B 
C 
D 

nitrogen into nitrates 
nitrates into nitrogen 
urea into ammonia 
ammonia into urea 

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

(ii) Give one reason why water is treated with chemicals. 

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

Edexcel Biology GCSE - Cycles within Ecosystems



Q26. 

Answer the question with a cross in the box you think is correct . If you change 
your mind about an answer, put a line through the box and then mark your new 
answer with a cross .

(Total for question = 4 marks) 

(1) 

 

Figure 12 shows the mean rate of decomposition for this investigation. 

 

(i) Which leaves would produce compost in the least time? 

A 
B 
C 
D 

beech leaves 
oak leaves 
sycamore leaves 
ash leaves 

(ii) The same investigation was extended to include the leaves of a silver birch tree. 

The starting mass of the leaves was 28.2 grams. 
After 40 days the mass of the leaves was 19.7 grams. 
Calculate the rate of decomposition of the leaves of the silver birch tree. 
Give your answer to three significant figures and include the units. 

(3) 

rate of decomposition ........................................................... 
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Q27. 
 
A gardener investigated the ability of four types of compost to hold water. 

50cm3 of water was added to each type of compost. 

Figure 16 shows the volume of water retained by four different types of compost. 

(Total for question = 5 marks) 

(1) 

Figure 16 

(i) Calculate the percentage change in mass for compost B. 

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

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

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

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

(iii) State one way to improve this investigation in order to compare the results without 
having to calculate the percentage change in mass. 

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

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

(2) 

........................................................... % 

(ii) Explain which compost would be best to use in a pot containing strawberry plants to be 
grown during a hot summer. 

(2) 
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(i) Describe a control for this investigation. 

 

Q28. 

A student investigated the effect of nitrate ion concentration on plant growth. She placed 
barley seedlings in three test tubes containing different concentrations of nitrate fertiliser. 
Test tube 1 contained distilled water with 1 pellet of nitrate fertiliser. 
Test tube 2 contained distilled water with 2 pellets of nitrate fertiliser. 
Test tube 3 contained distilled water with 3 pellets of nitrate fertiliser. 

After 7 days, the lengths of the seedlings were measured. 

Figure 13 shows an example of the apparatus used. 

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

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

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

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

Figure 13 

(2) 
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(ii) The nitrate fertiliser contains the chemical compound potassium nitrate. The hazard
symbol on the bag of potassium nitrate fertiliser is shown in Figure 14. 

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

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

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

 

Q29. 

Name a group of organisms that break down the dead leaves and release mineral ions into 
the soil. 

 

Figure 14 
Which hazard does this symbol represent? 

(1) 
A 
B 
C 
D 

flammable 
oxidising 
corrosive 
explosive 

(iii) Give a method, other than measuring the change in length, that would show the growth 
of the seedlings. 

(1) 

(Total for question = 1 mark) 

(Total for question = 4 marks) 

(1) 
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A

B

C

D

Q30. 
 
Figure 1 shows the water cycle. 

(Total for question = 3 marks) 

(2) 

(1) 

(i) Name process G and process H. 

 the water vapour cools down

the water vapour heats up

the temperature of the water vapour stays the same

the trees absorb more water 

process G ........................................................... process H

........................................................... (ii) What causes the water

vapour to condense and form clouds? 
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Q31. 
 
Plants use nitrate ions to make proteins and chlorophyll. 

(i) What effects will a low nitrate ion concentration in soils have on plants? 

Q32. 

three

(Total for question = 2 marks) 

(Total for question = 3 marks) 

(1) 

(1) 

(3) 

 

State  ways the concentration of nitrates in soil can be increased. 

A 
B 
C 
D 

reduced growth and darker green leaves 
reduced growth and lighter green leaves 
increased growth and darker green leaves 
increased growth and lighter green leaves 

(ii) Which organisms convert nitrogen to nitrate ions during the nitrogen cycle? 

A 
B 
C 
D 

bacteria 
mammals 
fungi 
worms 

 1 ..........................................................................................................................................

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

2 ..........................................................................................................................................

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

3 ..........................................................................................................................................

............................................................................................................................................. 
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Q33. 
 
Joseph Priestley was a scientist who investigated how green plants and combustion affected 
the carbon cycle. 
Figure 13 shows his first experiment. 

(1) 

(2) 

(i) State why the candle was not burning after three minutes. 

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

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

(ii) Joseph Priestley continued the investigation but placed a plant inside the bell jar as 
shown in Figure 14. 

 
He observed that the candle stayed alight for two minutes more than the candle in the 
bell jar in the first experiment. 
Explain his observation. 

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

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

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

............................................................................................................................................. 
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(iii) State 

 1 ..........................................................................................................................................

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

2 ..........................................................................................................................................

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

 variables that would need to be controlled to compare these two experiments. 
(2) 

two

(Total for question = 5 marks) 
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A

B

C

D

Q34. 
 
Figure 1 shows part of the carbon cycle. 

(Total for question = 4 marks) 

(1) 

(2) 

(1) 
 mammal

producer

microorganism

tree 

 
Plants use carbon dioxide from the atmosphere for
....................................................................
Animals release carbon dioxide and energy during
.................................................................... 

(iii) Which of these can be a decomposer? 

(i) Name the process that transfers carbon from plants to animals. 

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

(ii) Use words from the box to complete the sentences. 
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Q35. 

 

Figure 9 shows part of the nitrogen cycle. 

(Total for question = 7 marks) 

(2) 

(3) 

(2) 

 

(i) Identify the types of microorganism involved in process X and process Y. 

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

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

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

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

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

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

(iii) Explain why increased nitrate levels in the soil improve crop yield. 

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

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

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

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

 X ..........................................................................................................................................

Y .......................................................................................................................................... 

(ii) Explain how crop rotation increases nitrate levels in the soil. 
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Q36. 
 
A gardener read information on a gardening society website about how to use a compost 
bin. 
Figure 11 shows the compost bin and some of the instructions. 

(1) 

(2) 

 

(i) Give one reason why the gardener thought the gardening society website was a good 
source of information. 

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

............................................................................................................................................. (ii)

Give reasons why soil is added to the compost bin and why the contents are turned to 
add air. 

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

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

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

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

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

............................................................................................................................................. 
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 excretion

precipitation

sterilisation

desalination 

 

Q37. 

The water cycle is the movement of water through an ecosystem. 

Which process is used to obtain freshwater from seawater? 

(iii) The gardener noticed the compost bin became warm a few days after vegetation was
added. 

Why did the contents of the compost bin become warm? 

A 
B 
C 
D 

respiration occurred and this is an endothermic reaction 
respiration occurred and this is an exothermic reaction 
photosynthesis occurred and this is an endothermic reaction 
photosynthesis occurred and this is an exothermic reaction 

(iv) The mass of the contents of the compost bin at the start was 40 kg. 
After 60 days the mass of the contents was 32 kg. 
Which is the rate of decay? 

A 
B 
C 
D 

1.8 kg per day 
0.66 kg per day 
0.53 kg per day 
0.13 kg per day 

A

B

C

D

(Total for question = 1 mark) 

(Total for question = 5 marks) 

(1) 

(1) 

(1) 
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Mark Scheme 
 
Q1. 

Q2. 
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Q3. 

Q4. 
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Q5. 

Q6. 
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Q7. 

Q8. 
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Q9. 

Q10. 
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Q11. 
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Q12. 
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Q13. 
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Q14. 

Q15. 
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Q16. 

Q17. 

Q18. 
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Q19. 
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Q20. 

Q21. 
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Q22. 

Q23. 
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Q24. 

Edexcel Biology GCSE - Cycles within Ecosystems



Q25. 

Q26. 
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Q27. 

Q28. 
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Q29. 
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Q30. 

Q31. 
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Q32. 
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Q33. 

Q34. 
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Q36. 
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Q37. 
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