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Combined Science BIOLOGY FT 2022  

ECOLOGY Q&A 

Q1. 
Moose are animals that eat grass. 

Figure 1 shows a moose. 

Figure 1 

  

© Wildnerdpix/iStock/Thinkstock 

Figure 2 shows a food chain. 

Figure 2 

Grass    Moose    Wolves 

(a)     What word describes the grass in Figure 2? 

Tick one box. 
  

Consumer 
 

Predator 
 

Prey 
 

Producer 
 

(1) 
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(b)     What word describes the wolves in Figure 2? 

Tick one box. 
  

Communities 
 

Predators 
 

Prey 
 

Producers 
 

(1) 

(c)     Figure 3 and Figure 4 show how the moose population and the wolf population 
changed in one area. 

Figure 3 

  

Figure 4 
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Look at Figure 3. 

In this area the moose population reached its peak in 2002. 

What was the size of the moose population in 2002? 

___________________________________________________________________ 

(1) 

(d)     Look at Figure 4. 

How long after the moose population peak did the wolf population peak occur? 

  ___________________ years 

(1) 

(e)     When the moose population increases, the wolf population increases soon after. 

Why does the wolf population increase? 

Tick one box. 
  

There is more competition for 
moose  

There is more food for wolves 
 

Other animals prey on moose 
 

There are more predators of 
wolves  

(1) 

(f)     Abiotic factors and biotic factors can affect the size of the wolf population. 

Which of these are biotic factors? 
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Tick two boxes. 
  

Carbon dioxide levels 
 

Humans hunting 
 

Light intensity 
 

Soil type 
 

Viruses 
 

(2) 

(Total 7 marks) 

Q2. 
The diagram below shows a food web. 

  

(a)  What name is given to all the organisms together in an ecosystem? 
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Tick one box. 
  

Community 
 

Environment 
 

Habitat 
 

Population 
 

(1) 

(b)  Give the name of one secondary consumer shown in the diagram above. 

___________________________________________________________________ 

(1) 

Algae can photosynthesise. 

(c)  Which word describes the algae in this food web? 

Tick one box. 
  

Consumer 
 

Predator 
 

Prey 
 

Producer 
 

(1) 

(d)  Explain why most algae are found near the surface of the sea, and not at greater 
depths. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(e)  Toothed whales will compete with each other for food. 

Suggest what else toothed whales might compete for. 



 
Page 6 of 47 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(f)  Look at the diagram above. 

The population of leopard seals decreases if there are fewer elephant seals. 

Explain why. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 8 marks) 

Q3. 
Ragwort is a plant that often grows as a weed in grassland. 

The image below shows a ragwort plant. 

  
                        © Difydave/iStock 

Some students estimated the number of ragwort plants growing in a field on a farm. 

The students: 
•        placed a quadrat at 10 random positions in the field 
•        counted the number of ragwort plants in each quadrat. 

The quadrat measured 1 metre × 1 metre. The area of the field was 80 000 m2. 
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The table below shows the students’ results. 
  

Quadrat number 
Number of ragwort 

plants 

1 1 

2 0 

3 3 

4 0 

5 0 

6 0 

7 5 

8 0 

9 0 

10 2 

(a)     Complete the following calculation to estimate the number of ragwort plants in the 
field. 

Use information from the table above. 

Total number of ragwort plants in 10 quadrats = _____________________ 

Mean number of ragwort plants in 1 m2 = __________________________ 

Therefore estimated number of ragwort plants in field = _______________ 

(2) 

(b)     What could the students do to get a more accurate estimate? 
  

Tick (✔) one box.   

Place the quadrat in 100 random positions. 
 

Place the quadrat only in areas where they could see ragwort plants. 
 

Place the quadrat in positions at the edge of the field. 
 

(1) 

(c)     The farmer who owned the field kept horses. 

If horses eat ragwort, the ragwort can poison them. 

The farmer considered two methods of controlling ragwort in his field. 

Method 1: Spraying with a selective weed killer 
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Method 2: Pulling out the ragwort plants by hand 

In Method 1: 

•        the cost of the weed killer was £420 
•        the weed killer would not harm the grass but would kill all other plants 
•        the farmer could apply the weed killer from a sprayer towed by a tractor. 

Method 2 could be done by local volunteers. 

What are the advantages and disadvantages of using Method 2 instead of Method 
1 for controlling ragwort? 

Advantages of Method 2 ______________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Disadvantages of Method 2 ____________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(Total 6 marks) 

Q4. 
The diagram below shows a food chain. 

Algae ⟶ Crab ⟶ Logggerhead turtle ⟶ Shark 

(a)     Draw one line from each description to the organism in the food chain. 
  

Description   
Organism in the food 

chain 

  

    Algae 

Primary consumer     

    Crab 

Producer     

    Shark 

Tertiary consumer     

    Loggerhead turtle 

(3) 
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(b)     Which word describes the total number of crabs in this habitat? 

Tick (✓) one box. 

  

Population 
 

Predator 
 

Species 
 

(1) 

(c)     Explain what will happen to the number of loggerhead turtles if there are fewer 
crabs. 

Use information from the food chain above. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(d)     What type of factor is a new predator? 

Tick (✓) one box. 

  

Abiotic 
 

Biotic 
 

Control 
 

(1) 

Female loggerhead turtles lay their eggs on sandy beaches. 

(e)     Scientists recorded data about turtles on one beach. 

The graph below shows: 

•        the number of eggs each turtle laid 
•        the length of the turtle that laid the eggs. 



 
Page 10 of 47 

 

Describe the trend in the data on the graph above. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(f)      Female loggerhead turtles return to the same beach each year to lay their eggs. 

Global warming is causing the sea level to rise. 

Explain the effect that sea levels rising might have on the number of loggerhead 
turtles. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

Greenhouse gases are one cause of global warming. 

(g)     Methane is a greenhouse gas. 

The concentration of methane in the atmosphere was: 
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•        720 arbitrary units in 1840 
•        1872 arbitrary units in 2018. 

How many times greater was the concentration of methane in the atmosphere in 
2018 than in 1840? 

___________________________________________________________________ 

___________________________________________________________________ 

Number of times greater = _______________ 

(1) 

(h)     Which two human activities cause an increase in greenhouse gases in the 
atmosphere? 

Tick (✓) two boxes. 

  

Burning wood on a fire 
 

Planting trees in new areas 
 

Switching off lights in the home 
 

Travelling by aeroplane 
 

Using wind turbines to generate 
electricity  

(2) 

(Total 13 marks) 

 

 

Q5. 
Feeding relationships can be shown using food chains. 

The figure below shows a food chain for organisms in a habitat. 
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(a)     What is the producer in the food chain? 

Tick one box. 
  

Beetle 
 

Leaf 
 

Mouse 
 

Owl 
 

(1) 

(b)     Name the primary consumer in the food chain. 

___________________________________________________________________ 

(1) 

(c)     What is the group of leaves, beetles, mice and owls in a habitat called? 

Tick one box. 
  

Community 
 

Ecosystem 
 

Population 
 

Species 
 

(1) 

(d)     What are two abiotic factors that can affect the food chain? 

Tick two boxes. 
  

Availability of food 
 

Light intensity 
 

New diseases 
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New predators 
 

Wind direction 
 

(2) 

(Total 5 marks) 

Q6. 
This question is about ecology. 

(a)     Give two abiotic (non-living) factors which will affect the growth of plants on a 
school playing field. 

Give a reason why each factor will affect the growth of the plants. 

Abiotic factor 1 ______________________________________________________ 

Reason ____________________________________________________________ 

___________________________________________________________________ 

Abiotic factor 2 ______________________________________________________ 

Reason ____________________________________________________________ 

___________________________________________________________________ 

(4) 

Students were studying the ecology of their playing field. 

They wanted to count the population of ruby tiger moths. 

Figure 1 shows the moth trap they used. 

Figure 1 
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This is the method used. 

1.     Set up the moth trap on the playing field. 

2.     Leave the trap for several days with the light on. 

3.     Take the trap to the laboratory and carefully remove the egg trays. 

4.     Count the number of ruby tiger moths. 

5.     Release the moths on the playing field. 

(b)     The students needed other equipment to identify the ruby tiger moths. 

What two other pieces of equipment did the students need? 

Tick two boxes. 
  

Electron microscope 
 

Hand lens 
 

Moth guide 
 

Quadrat 
 

Tape measure 
 

(2) 

(c)     Suggest one reason why the moths were counted in the laboratory. 

___________________________________________________________________ 

(1) 

(d)     Suggest one hazard in using the moth trap. 

___________________________________________________________________ 

(1) 

(e)     What precaution should the students take to minimise the hazard you suggested in 
part (d)? 

___________________________________________________________________ 

(1) 

Figure 2 shows a caterpillar of the ruby tiger moth. 

The head is sometimes bright orange in colour or there is a red stripe on the back. 
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Figure 2 

 

(f)     Give one reason why caterpillars of the ruby tiger moth have very few predators. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(Total 10 marks) 

Q7. 
Some students estimated the population of daisy plants in a field. 

This is the method used. 

1. Place a quadrat randomly on the field. 
2. Count and record the number of daisy plants in the quadrat. 
3. Repeat steps 1 and 2 another four times. 

(a)  How could the students have made sure the quadrats were placed randomly? 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(b)  Describe the piece of equipment called a quadrat. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 
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The table shows the results. 
  

Quadrat number 
Number of daisy 

plants 

1 8 

2 11 

3 4 

4 6 

5 16 

Mean X 

(c)  Calculate mean value X. 

___________________________________________________________________ 

___________________________________________________________________ 

X = _______________________ daisy plants 

(1) 

(d)  The field is a rectangle 100 m wide and 150 m long. 

Calculate the area of the field. 

___________________________________________________________________ 

Area = _______________________ m2 

(1) 

(e)  The quadrat used by the students had an area of 1.0 m2 

Estimate the population of daisy plants in the field. 

Use your answers to part (c) and part (d). 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Estimated population = _______________________ daisy plants 

(2) 

(f)   More daisy plants grew in some parts of the field compared to other areas of the 
field. 

Give two biotic factors that may affect where daisy plants grow in the field. 

1  _________________________________________________________________ 
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2  _________________________________________________________________ 

(2) 

(g)  The students noticed that the daisy plants growing near a building were smaller. 

Explain why smaller daisy plants grew near the building. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 10 marks) 

Q8. 
Some students investigated the distribution of dandelion plants in a grassy field. The 
grassy field was between two areas of woodland. 

Figure 1 shows two students recording how many dandelion plants there are in a 1 metre 
x 1 metre quadrat. 

Figure 1 

  

                                                                                      © Science Photo Library 

Figure 2 shows a section across the area studied and Figure 3 shows a bar chart of the 
students’ results. 

Figure 2 
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Distance in m 

Figure 3 

  

Distance in m 

(a)     How did the students use the quadrat and the 30-metre tape measure to get the 
results in Figure 3? 

Use information from Figure 1. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(b)     (i)      Suggest one reason why the students found no dandelion plants under the 
trees. 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(ii)     Suggest one reason why the students found no dandelion plants at 16 metres. 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(c)     The teacher suggested that it was not possible to make a valid conclusion from 
these results. 

Describe how the students could improve the investigation so that they could make 
a valid conclusion. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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___________________________________________________________________ 

(2) 

(Total 7 marks) 

Q9. 
The population of humans is rising. The diagram shows ways in which this affects the 
environment. 

  

          Humans reduce the amount of land available for other animals and plants. Use 
information from the diagram to state three ways in which this happens. 

1. _____________________________________________________________________ 

_______________________________________________________________________ 

2. _____________________________________________________________________ 

_______________________________________________________________________ 

3. _____________________________________________________________________ 

_______________________________________________________________________ 

(Total 3 marks) 
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Q10. 
Squirrels live mainly in woodland. There are two types of woodland in Great Britain: 
coniferous woodland containing trees such as Scots pine and Norway spruce, and broad-
leaved woodland containing trees such as Hazel, Beech, Oak, Sycamore and Sweet 
chestnut. 

The red squirrel is a native species, the grey squirrel was introduced at the beginning of 
this century. Since the introduction of the grey squirrel, the red squirrel has largely 
disappeared from broad-leaved forests in England. 

(a)     Suggest two factors which might have caused the fall in the population of red 
squirrels. 

1. _________________________________________________________________ 

2. _________________________________________________________________ 

(2) 

(b)     The drawing gives information about the two types of squirrel. 

  

Using only information given above, suggest two reasons why the population of 
grey squirrels has risen whereas the population of red squirrels has fallen. 

1. _________________________________________________________________ 

___________________________________________________________________ 

2. ______________________________________________________________(2) 

(Total 4 marks) 



 
Page 21 of 47 

  

Q11. 
In this question you will be assessed on using good English, organising information clearly 
and using specialist terms where appropriate. 

The diagram shows part of the carbon cycle. 

  

Describe how living things are involved in the constant cycling of carbon. 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

_______________________________________________________________________ 

(Total 6 marks) 
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Q12. 
The diagram shows part of the carbon cycle. 

  

Name the processes labelled A, B, C and D, on the diagram. 

A _______________________________________________________________ 

B _______________________________________________________________ 

C _______________________________________________________________ 

D_______________________________________________________________ 

(Total 4 marks) 

Q13. 
This question is about carbon. 

The graph shows the mass of carbon added to and removed from the atmosphere each 
year. 
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(a)     Name process X. 

___________________________________________________________________ 

(1) 

(b)     (i)      Calculate the mass of carbon added to the atmosphere by respiration per 
year. 

Answer = ____________________ billion tonnes 

(1) 

(ii)     Some scientists are concerned that the mass of carbon in the 
atmosphere is changing. 

How does the data in the graph support this idea? 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(Total 3 marks) 

Q14. 
The amount of carbon dioxide in the atmosphere is increasing. 

The table shows the estimated mass of carbon dioxide exchanged with the atmosphere in 
one year. 

  

  Mass of carbon dioxide exchanged with 
the atmosphere in millions of tonnes 

  Passed out into 
the atmosphere 

Taken in from 
the atmosphere 

Plants 30 64 

Animals 10 0 

Microorganisms 24 0 

Combustion 6 0 

(a)     (i)      Calculate the total mass of carbon dioxide passed out into the atmosphere in 
one year. 

Show clearly how you work out your answer. 

______________________________________________________________ 

______________________________________________________________ 

Answer ______________________ million tonnes 
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(2) 

(ii)     Calculate the increase in the mass of carbon dioxide in the atmosphere in one 
year. 

You should use your answer to part (a)(i) in your calculation. 

Show clearly how you work out your answer. 

______________________________________________________________ 

______________________________________________________________ 

Answer ______________________ million tonnes 

(2) 

(b)     Draw a ring around the correct answer to complete the sentence. 
  

  decomposition. 

Plants use carbon dioxide in the process of photosynthesis. 

  respiration. 

(1) 

(Total 5 marks) 

Q15. 
The photographs show some ways in which humans affect the environment. 

(a)     Coal-burning power stations give off smoke. The smoke contains many different 
gases. 

  

    By Norbert Kaiser (English: own work.) [CC-BY-SA-3.0], via Wikimedia Commons 
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Draw a ring around the correct answer to complete each sentence. 
  

    carbon dioxide. 

(i) The gas which causes global warming is oxygen. 

    sulfur dioxide. 

(1) 

  

    methane. 

(ii) The gas which causes acid rain is oxygen. 

    sulfur dioxide. 

(1) 

(b)     The photograph shows a quarry. 

  

            By Thomas Bjørkan (Own work) [CC-BY-SA-3.0], via Wikimedia Commons   

Draw a ring around the correct answer to complete each sentence. 
  

    releases methane into the atmosphere. 

(i) Quarrying increases biodiversity. 

    reduces land available for animals and plants. 

(1) 

  

    metals. 

(ii) Quarrying can be reduced by recycling paper. 

    plastic 

(1) 
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(c)     The photograph shows a farmer spraying fruit trees. 

  

                                                               Photograph supplied by Hemera/Thinkstock 

Chemicals in the spray kill insects on the trees. 

Draw a ring around the correct answer to complete each sentence. 
  

    fertiliser. 

(i) The spray contains herbicide. 

    pesticide. 

(1) 

  

    kill other animals. 

(ii) The chemical in the spray might also kill plants. 

    increase biodiversity. 

(1) 

(Total 6 marks) 

Q16. 
Students investigated plants in a school field. 

Figure 1 is a diagram of the school building and school field. 

Figure 1 
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(a)  Draw one line from each word to the correct description. 

  

(2) 

Students investigated the distribution of plants on the school field at different distances 
from the school building. 

(b)  What is the independent variable in this investigation? 

Tick (✓) one box. 

  

Area of the school field 
 

Distance from the school building 
 

Number of plants 
 

(1) 

The students used a transect. 

(c)  Draw one line on Figure 1 to show where the transect could be placed. 

(1) 
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(d)  Figure 2 shows the equipment the students used. 

Figure 2 

  

Describe a method to investigate the distribution of plants on the school field at 
different distances from the school building. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(4) 

(e)  There was a tree in one corner of a field 

Suggest why fewer plants would grow under the tree than in the middle of the field 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(f)   Give two factors that affect the distribution of plants in a field. 

Do not refer to any factors you used in your answer to part (e). 

___________________________________________________________________ 

_______________________________________________________________(2) 

(Total 11 marks) 
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Q17. 
Many biotic and abiotic factors can affect the growth of plants. 

(a)  Are the factors in Table 1 biotic or abiotic? 

Tick one box for each factor. 

Table 1 
  

Factor Biotic Abiotic 

Diseases     

Herbivores     

Temperature     

Water     

(2) 

Two students investigated the effect of light intensity on the distribution of small plants. 

The plants are growing under a tree in a park. 

The students made the following hypothesis: 

‘As you move outwards from a tree there will be more plant growth.’ 

(b)  Explain why the students thought their hypothesis would be correct. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(c)  The students used two pieces of equipment. 

Give the scientific name of each piece of equipment. 

A square frame measuring 0.5 m × 0.5 m   ____________________________ 

An electronic device to measure light intensity ____________________________ 

(2) 
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This is the method used. 

1.   Fix one end of a tape measure at the base of the tree. 
2.   Fix the other end of the tape measure 11 metres from the tree. 
3.   At 0 metres put the square frame on the ground. 
4.   Identify all the plant species growing inside the frame./p> 
5.   Estimate and record the percentage cover of each plant species. 
6.   Measure the light intensity inside the frame. 
7.   Put the square frame on the ground every 2 metres along the tape to 10 metres. 
8.   Repeat steps 4 − 6 in every frame. 

The diagram below shows the equipment in this investigation. 

  

(d)  Calculate the total area sampled. 

___________________________________________________________________ 

___________________________________________________________________ 

Total area sampled = ______________________ m2 

(1) 

(e)  The whole investigation was done as quickly as possible on the same day. 

Suggest one reason why. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(f)  Give one way the investigation could be improved. 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 
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Table 2 shows the results. 

Table 2 
  

  
Distance from tree in metres 

0 2 4 6 8 10 

Percentage cover of grass 15 50 35 16 15 15 

Percentage cover of plantain 0 5 10 40 25 30 

Percentage cover of daisy 0 0 0 4 20 10 

Percentage cover of clover 1 10 25 40 40 45 

Total percentage cover of 
plants 

16 65 70 100 100 100 

Light intensity in arbitrary units 37 59 150 175 >200 >200 

(g)  Which plant species in Table 2 will only grow at high light intensity? 

___________________________________________________________________ 

(1) 

(h)  What conclusion can be made about the relationship between light intensity and the 
total percentage cover of plants? 

Use data from Table 2 in your answer. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(i)   Light intensity might not be the cause of this pattern of plant distribution. 

Suggest one different factor that may cause these results. 

Give one reason for your answer. 

Factor _____________________________________________________________ 

Reason ____________________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 15 marks) 
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Q18. 
Figure 1 shows a food chain in a garden. 

Figure 1 
  

  

  

  

  

  

  

  
bean plant → blackfly → spider → blackbird 

(a)  Which term describes the spider in this food chain? 

Tick (✓) one box. 

  

Primary consumer 
 

Producer 
 

Secondary consumer 
 

Tertiary consumer 
 

(1) 

(b)  Many of the spiders in the garden died. 

What is likely to happen to the number of blackflies in the garden? 

Tick (✓) one box. 

  

Decrease 
 

Increase 
 

Stay the same 
 

(1) 

(c)  Give a reason for your answer to part (b). 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

The table shows the estimated biomass of organisms in the garden. 
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Organism Biomass in g 

Bean plants 225 

Blackflies 115 

Spiders 65 

Blackbirds 10 

(d)  What conclusion can be made about biomass in food chains? 

___________________________________________________________________ 

___________________________________________________________________ 

(1) 

(e)  Complete Figure 2. 

You should: 

•   label the y-axis 
•   plot the data from the table above. 

Figure 2 

  

(3) 
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(f)   Explain why a garden is not a stable community. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(Total 9 marks) 
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Mark schemes 

Q1. 
(a)     producer 

1 

(b)     predators 
1 

(c)     1200 
1 

(d)     2 (years) 
1 

(e)     there is more food for wolves 
1 

(f)     humans hunting 
1 

viruses 
1 

[7] 

Q2. 
(a)  community 

1 

(b)  any one from: 
•   fish 
•   squid 

1 

(c)  producer 
1 

(d)  photosynthesis needs light 
1 

(nearer the surface there is) more light 

allow converse 

allow explanations in terms of temperature for 2 
marks 

1 

(e)  any one from: 
•   mates 
•   territory 

allow space 
1 

(f)  more predation / eaten 
1 

by (toothed) whales 
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allow 2 marks for squid (population) increases so 
fish (population) decreases so less food for 
leopard seals 

1 

[8] 

Q3. 
(a)     88 000 

correct answer = 2 marks 

allow 1 mark for 1.1 (in 1 m2) 

or 

allow 1 mark for answer = [candidate’s value in 1m2] × 80 
000 

2 

(b)     Place the quadrat in 100 random positions. 
1 

(c)     any three from: 

must include at least one advantage and one disadvantage 
for full marks 

Advantages: 
•        less cost / free 
•        less likely to kill other (harmless species of) plants 
•        weedkiller may be toxic or may cause water pollution 
•        weedkiller may accumulate up food chains 

allow uneven distribution of ragwort so much wastage of 
weedkiller 

Disadvantages: 
•        volunteers may mistake other species for ragwort 
•        volunteers may miss plants 

allow weeds will grow back 
•        some ragwort left to poison horses 
•        time consuming 
•        difficulties getting enough volunteers 

if no other disadvantages; allow ref. to issues with volunteers 
– eg don’t turn up / not careful / don’t finish the job 

3 

[6] 

Q4. 
(a) 
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additional lines from a box on the left negates the 
mark for that box 1 

(b)  population 
1 

(c)  the number of (loggerhead) turtles will decrease 

ignore (loggerhead) turtles die 
1 

because there will be less crab to eat 

allow less food 
1 

(d)  biotic 
1 

(e)  (as) length of the turtle increases, the number of eggs laid increases 

allow the number of eggs increases as the length 
of the turtle increases 
allow size for length 

allow positive correlation 
1 

(f)  (as sea levels rise) the numbers will decrease 

allow extinction 
1 

as there will be fewer beach(es) to nest on 

allow the beach they normally return to may be 
underwater / flooded 
allow fewer egg laying sites available 
allow eggs may be washed away 

1 

(g)  2.6 
1 

(h)  burning wood on a fire 
1 

travelling by aeroplane 
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1 

[13] 

Q5. 
(a)     Leaf 

1 

(b)     Beetle 
1 

(c)     Community 
1 

(d)     Light intensity 
1 

Wind direction 
1 

[5] 

Q6. 
(a)     any two pairs from:  

•        light (intensity) 
•        more light means more / faster photosynthesis / glucose 

1 

1 

•        temperature 
•        higher temperature more / faster photosynthesis 

1 

1 

•        water 
•        right amount for transpiration / cell function / photosynthesis 

•        soil pH / ions 
•        needed for healthy growth 

ignore ‘growth’ unqualified 

ignore carbon dioxide and oxygen 

(b)     hand lens 
1 

moth guide 
1 

(c)     any one from:  
•        can work gently and not disturb moths 
•        moths might fly away outside 

1 

(d)     any one from:  
•        damage to eyes (from UV / bright light) 
•        burns from hot lamp 
•        diseases / pathogens from wild organisms 

1 

(e)     any one from:  
•        wear sunglasses 
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or 
eye protection 

•        wear gloves or allow lamp to cool. 
•        wear gloves 

or 
wash hands after handling moths 

answer must relate to hazard 
1 

(f)     bristles / hairs make it unpleasant to eat 

or 

bright colour acts as warning to predators (that it is poisonous) 
1 

[10] 

Q7. 
(a)  description of any correct method to achieve randomness e.g. random number 

generator 

ignore throwing quadrat / frame 
1 

(b)  frame / square 

allow rectangle 

ignore internal squares / grid 
1 

(c) 
mark with parts (d) and (e) 

9(.0) 
1 

(d) 
mark with parts (c) and (e) 

15 000 (m2) 
1 

(e) 
mark with parts (c) and (d) 

answer must be consistent with answers in parts (c) and (d) 

9.0 × 15 000 
1 

135 000 
1 

(f)   any two from: 
•   herbivores / animals 
•   competing (with other plants) 
•   (human) trampling / playing 
•   (plant) disease / pathogen 
•   mowing 
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allow being eaten 
2 

(g)  less light / water 

ignore Sun 

allow fewer magnesium (ions) 
1 

for photosynthesis 
1 

or 

fewer ions / nitrates / minerals (1) 

allow less nutrients 

so fewer proteins (1) 

idea of fewer only needed once to gain both marks 

allow fewer ions / nitrates / minerals / nutrients so less 
growth for 2 marks 

[10] 

Q8. 
(a)     any three from: 

•        place 30-m tape measure across field / from one wood to the other 
•        place quadrat(s) next to the tape 
•        count / record the number / amount of dandelions / plants in the quadrat 

ignore ‘record the results’ 

ignore measures / estimates dandelions 
•        repeat every 2 metres 

allow every metre / at regular intervals 
3 

(b)     (i)      low light / it is shady 

allow no light 

ignore sun / rays 

or 
not enough water / ions / nutrients 

accept correct named ion 

ignore no water / ions / nutrients 

or 
wrong pH of soil 

accept competition with trees for light / water / ions 

ignore competition for space and competition unqualified 

accept soil too acidic / too alkaline 

ignore temperature 
1 

(ii)     sensible suggestion for a small area, eg chance variation / anomaly / 
poisoned by animal waste / wrong pH of soil / eaten (by animals) / cut 
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down / footpath 
1 

(c)     repeat (transect) / compare with the results of other groups 

allow ‘do it in two different locations’ for 2 marks 
1 

at different / random location(s) / elsewhere (across the field) 

do not allow ‘in other fields’ 
1 

[7] 

Q9. 
any three from 

          building 

accept building of houses, roads, power stations 

          quarrying 

          farming 

          ‘dumping’ waste 

[3] 

Q10. 
(a)     2 of e.g. 

competition for food competition for space disease 
2 

(b)     e.g. 
greys eat greater range of food 
greys larger – more effective competitors 

2 

[4] 

Q11. 
Marks awarded for this answer will be determined by the Quality of Written 
Communication (QWC) as well as the standard of the scientific response. Examiners 
should also refer to the information in the Marking guidance. 

0 marks 
No relevant content. 

Level 1 (1-2 marks) 
For at least one process either the organism that carries it out or the carbon compound 
used or the carbon compound produced is described or for at least one organism either 
the carbon compound it uses or the carbon compound it produces is described or at least 
one process is named 

Level 2 (3-4 marks) 
For some processes (at least one of which is named) either the organisms involved or the 
carbon compounds used or the carbon compounds produced are described 

file://///ad.fallibroome.org.uk/stf-home/FAL/brg/resources/AG_BL/menus/Markingguidance.pdf
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Level 3 (5-6 marks) 
For at least one named process an organism and either the carbon compound used for 
the process or the carbon compound produced by the process are described and for 
other processes (at least one of which is named) either the organism or the carbon 
compounds used or the carbon compounds produced are described (as in Level 2) 

Examples of Biology points made in the response: 

•        (green) plants photosynthesise 

•        photosynthesis takes in carbon dioxide 

•        (green) plants use carbon to make carbohydrate / protein / fat / organic compounds / 
named (e.g. enzymes / cellulose) 

•        animals eat (green) plants (and other animals) 

•        (green) plants respire 

•        animals respire 

•        respiration releases carbon dioxide 

•        (green) plants and animals die 

•        microorganisms decay / decompose / rot / break down / feed on dead organisms 

•        microorganisms respire 

[6] 

Q12. 
A – respiration 

ignore breathing 
1 

B – feeding / eating 

allow consumption / ingestion / feeds 

ignore nutrition / food 

do not accept digestion 
1 

C – photosynthesis 
1 

D– combustion / burning 
1 

[4] 

Q13. 
(a)     photosynthesis 

1 

(b)     (i)      140 
1 
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(ii)     (10 billion tonnes) more added (to atmosphere) than removed 

allow ecf from part (b)(i) 
1 

[3] 

Q14. 
(a)      (i)     70 

award 2 marks for correct answer irrespective of working 

allow 1 mark for 30 + 10 + 24 + 6 (with wrong answer or no 
answer), do not award this sum if other figure(s) are 
included in the addition 

2 

(ii)     6 

award 2 marks for correct answer irrespective of working 

award 2 marks for correct answer to (a)(i) – 64 (ecf) 

award 1 mark either for 70 – 64 or answer to (a)(i) – 64 with 
no answer or incorrect answer 

2 

(b)         photosynthesis. 
1 

[5] 

Q15. 
(a)      (i)     carbon dioxide 

1 

(ii)     sulfur dioxide 
1 

(b)     (i)      reduces land available for animals and plants 
1 

(ii)     metals 
1 

(c)     (i)      pesticide 
1 

(ii)     kill other animals 
1 

[6] 

Q16. 
(a) 

  

additional line from a box on the left negates the 
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mark for that box 
2 

(b)  distance from the school building 
1 

(c)  straight line from building, across field in any direction 
1 

(d)  any four from: 
•   lay out a tape measure 

or 
lay out a transect 

•   place quadrats at known intervals 

allow at 3 or more different distances 
•   identify plant species 
•   count / record number (of plants) present or percentage cover (in each 

quadrat) 

allow record which species touches tape / 
transect 

•   repeat for other transect(s) / line(s) 
4 

(e) 
allow converse for further from the tree 

any one from: 
•   less light (near the tree) 
•   less water (near the tree) 
•   fewer mineral ions / nitrates / nutrients (near the tree) 

allow roots of the tree take up space 

ignore trampling 
1 

(f) 

must be different to answer given in part (e) 
any two from: 
•   water 
•   (soil) pH 

allow type of soil 
•   minerals / ions 

allow nutrients (from the soil) 
•   light 
•   competition (for space) 
•   seed dispersal 
•   trampling 
•   how often the grass is cut 
•   time of year 

ignore weather / climate / wind / temperature / 
weeds / disease / animals 

2 

[11] 

Q17. 
(a) 
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Factor Biotic Abiotic 

Diseases ✓   

Herbivores ✓   

Temp   ✓ 

Water   ✓ 

allow 1 mark for 2 or 3 correct 
2 

(b)  (leaves block light near tree so) more light (as you move outwards) 

allow low light intensity under tree 
ignore Sun 

1 

for photosynthesis 

allow less photosynthesis under the tree 
1 

(which) produces (more) glucose / proteins (for growth) 

ignore growth 
ignore food 

allow molecules, cell components or other correct 
substances instead of proteins 

if no other mark awarded allow less water / ions / 
minerals / nutrients under the tree 

1 

(c)  quadrat 

correct spelling only 
1 

light meter 

allow lux meter 
allow light intensity meter 
allow light data logger 

1 

in this order 

(d)  1.5(0) (m2) 

allow 15 000 cm2 

1 

(e)  to keep light (intensity) as similar as possible 

allow the light (intensity) might change 

ignore references to temperature 
ignore weather 
ignore Sun 

1 

(f)  any one from: 
•   repeat (investigation) around the tree 

allow repeat in different directions 
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•   repeat (investigation) for other trees / areas 
•   sample every one metre 
•   count the number of each species present (rather than percentage 

cover) 

ignore repeats unqualified 
ignore repeat at different times / days / seasons 
ignore different size quadrat 
ignore random sampling 

1 

(g)  daisy 
1 

(h)  as light (intensity) increased so did the percentage / cover of plants 

ignore directly proportional 
ignore positive correlation unqualified 

1 

up to 100% / maximum at 175 (arbitrary units) 

ignore distance 
1 

(i)   any pair from: 
•   (lack of) water / rain (1) 

    because the leaves are stopping the rain 
    or 
    because the roots of the tree are absorbing it (1) 

allow soil moisture 

•   (lack of) minerals / ions (1) 

allow magnesium / nitrate / nutrients 

    because the tree (roots) have absorbed them (1) 

•   temperature (1) 

allow too cold / cooler 

    because less thermal energy from the sun is reaching under the tree 
canopy (1) 

allow ‘heat’ for thermal energy 

allow pH / acidity (1) 
because (some) fallen leaves are acidic (1) 

2 

ignore carbon dioxide 
do not accept oxygen 

[15] 

Q18. 
(a)  secondary consumer 

1 

(b)  increase 
1 
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(c) 
view with part (b) 

(because) the blackflies are not being eaten 

allow idea of other predators (of blackflies) if ‘stay the same’ 
selected in part (b) 

1 

(d)  biomass decreases as you go up / along the food chain 

allow converse 
1 

(e)  label biomass in g(rams) 
1 

three bars plotted correctly 

allow ± half small square 

allow 1 mark for 2 bars correct 

ignore width and spacing of bars 
2 

(f)   organisms / species are always being added / removed 

allow example of an environmental change e.g. gardener did 
not water for a month 

1 

so population sizes not (fairly) constant 
1 

[9] 


