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Q1. 
Figure 1 shows: 
•   a food chain for organisms in a river 
•   the biomass of the organisms at each trophic level. 

Figure 1 

  

(a)  Draw a pyramid of biomass for the food chain in Figure 1 on Figure 2. 

You should: 
•   use a suitable scale 
•   label the x-axis 
•   label each trophic level. 

Figure 2 

  
(4) 

(b)  Calculate the percentage of the biomass lost between the algae and the large fish. 

Give your answer to 2 significant figures. 

___________________________________________________________________ 
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___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Percentage loss = __________________ 
(3) 

(c)  Give one way that biomass is lost between trophic levels. 

___________________________________________________________________ 

___________________________________________________________________ 
(1) 

(d)  A large amount of untreated sewage entered the river. Many fish died. 

Untreated sewage contains organic matter and bacteria. 

Explain why many fish died. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 



 Page 3 of 9 

___________________________________________________________________ 
(5) 

(Total 13 marks) 

Q2. 
This question is about the effects of deforestation and agriculture. 

The processes of photosynthesis and respiration affect the carbon dioxide concentration 
in the air. 

Figure 1 shows the changes in the carbon dioxide concentration in the air in a tropical 
rainforest during one day. 

The data are mean daily values over a whole year. 

Figure 1 

 

(a)  Explain what causes the changes in the carbon dioxide concentration in the air: 
•   from 0 to 6 hours 
•   from 8 to 12 hours. 

Use information from Figure 1. 

0 to 6 hours _________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

8 to 12 hours ________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(4) 

(b)  An area of rainforest is cut down and replaced with a field of maize plants. 
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Only one crop of maize is grown each year. 

Figure 2 shows the changes in the carbon dioxide concentration in the air in the 
field of maize during one day. 

The data are mean daily values over the 6-month growing period. 

Figure 2 

 

The maize grows for only 6 months of the year. 

Explain why replacing rainforest with maize will increase the carbon dioxide 
concentration in the air after one year. 

Use information from Figure 1 and Figure 2. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(2) 

A tropical rainforest can contain over 1000 different tree species. 

Large areas of tropical rainforest have been cut down during the last 100 years so crops 
can be grown. 

Scientists studied the regeneration of different areas of tropical rainforest. 

The scientists: 
•   investigated areas of rainforest that had been cut down at different times during the 

previous 100 years 
•   recorded the number of tree species that re-grew in each area 
•   compared each area with a control area next to it. The control areas were 

undisturbed rainforest which had never been cut down. 

Figure 3 shows the scientists’ results. 
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Figure 3 

 

(c)  The values plotted in Figure 3 are percentages of the results for the control areas. 

Explain why the scientists presented their results as percentages. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(2) 

During the 100 years, the biodiversity of trees in the regenerating rainforest increases. 

(d)  Give one other conclusion you can make from Figure 3. 

___________________________________________________________________ 

___________________________________________________________________ 
(1) 

(e)  Give two reasons why an increase in the diversity of trees in the rainforest leads to 
an increase in animal diversity. 

1  _________________________________________________________________ 

___________________________________________________________________ 

2  _________________________________________________________________ 

___________________________________________________________________ 
(2) 
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(Total 11 marks) 
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Mark schemes 

Q1. 
(a)  x-axis: scale + labelled, including units 

scale ≥ ½ width of graph paper label: biomass in 
g/m2 

1 

bar widths correct 
± ½-square each side 
allow 1 mark if 3 correct 

2 

all 4 bars correctly labelled 
large fish + small fish + invertebrate (animals) + 
algae 
or 
(trophic level) 4 + 3 + 2 + 1 
or 
tertiary consumer + secondary consumer + 
primary consumer + producer 
ignore bar heights 

1 

(b)    
allow equivalent calculation 

1 

98.809523... / 98.810 / 98.81 / 98.8 
1 

99 
allow answer given to two significant figures from 
an incorrect calculation in step 2 

1 

an answer of 99 scores 3 marks 

(c)  inedible parts / example 
allow eaten by other animals or not all organisms 
eaten 

or 

egested / faeces 
allow not digested 
allow excretion / urine 
ignore waste 

or 

respiration / as CO2 

ignore energy losses 
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ignore movement 
1 

(d)  bacteria decay organic matter / sewage / algae / dead plants 
1 

(by) digestion 
allow example such as starch broken down to 
sugar 
or 
protein broken down to amino acids 

1 

(and) bacteria respire aerobically 
or 
respire using oxygen 

1 

(which) lowers oxygen concentration (in water) 
or 
fish have less oxygen 

allow reduced respiration of fish 
1 

(so) reduced energy supply causes death of fish 
allow toxins in the sewage kill fish 
ignore pathogens or (pathogenic) bacteria cause 
disease in fish and kills them 

1 
[13] 

Q2. 
(a)  (0 to 6h): 

in the dark so (only) respiration occurs 
allow no / limited light so (only) respiration occurs 
allow night(time) so (only) respiration occurs 

1 

(respiration) produces carbon dioxide 
1 

(8 to 12h): 
in the light so photosynthesis (rate) is faster than respiration (rate) 

allow in the light so more photosynthesis than 
respiration 
allow day(time) so more photosynthesis than 
respiration 
do not accept no respiration 

1 

idea of net / overall uptake of carbon dioxide 
allow uptake of carbon dioxide by photosynthesis 
is greater / faster than output by respiration 

1 

ignore reference to animals 
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(b)  field of maize only takes in carbon dioxide for 6 months of the year (compared 
to all year) 

allow maize takes in carbon dioxide for a shorter 
amount of time 

1 

(and) field of maize takes in less carbon dioxide per day than rainforest 
1 

answers must be comparative 
allow converse argument 

(c)  for comparison 
1 

(because) different areas started with different numbers (of species) 
do not accept (because) different areas started 
with different numbers of trees 

1 

(d)  any one from: 
•   number of tree species increased rapidly at first 

•   the number of tree species increases more slowly later 

•   rate of increase of number of tree species decreases with time 
ignore answers referring to numbers of trees 
unqualified 

•   beyond about 50 years there were more tree species than in the original 
rainforest 

allow it takes 45 to 55 years for the forest to 
recover (the number of species) 

•   there was (great) variability of number of tree species from one study 
area to another at the same time 

ignore biodiversity increases 
1 

(e)  more / different types of food available 
ignore more food available 

1 

more / different types of habitat / shelter or nest sites available 
allow more / different habitats 

1 
[11] 


