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Answer all questions in the spaces provided. 
 
 
 
0 1 . 0 Figure 1 shows some features of the carbon cycle.  
    
     

 

 

  

Figure 1 
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0 1 . 1 Complete Figure 1 by adding the names of the two missing transfer processes  

A and B.   
[2 marks] 

    

 
 
0 1 . 2 The amount of carbon in the marine biomass is in a state of dynamic equilibrium.  
     

Calculate the amount of carbon moved annually from the marine biomass by the 
process of death and sinking. 

    [1 mark] 
     

 
 

    
/ 109  t 

 
 
0 1 . 3 Calculate the residence time for carbon dissolved in the sea surface reservoir, 
    using the formula: 

 

residence time = amount in the reservoir 
annual movement in or out of the reservoir 

 

    [1 mark] 
     
     

    
years 

 
 
0 1 . 4 Figure 1 shows that the amount of carbon in the atmosphere is not in a state 
    of dynamic equilibrium.  Growing more trees could help restore the balance of carbon 

in the atmosphere. 
 
Calculate the mass of extra carbon that would have to be absorbed by trees to 
restore a state of dynamic equilibrium in the atmosphere. 

    [1 mark] 
     

 
     

    
109 t 

 
 
 
 

Turn over for the next question 
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0 2 . 0 A student collected soil samples from a field to analyse the water and organic matter 

content.   
 
Table 1 shows some of the results for two samples, A and B. 

    

     

    

Table 1  
 

 
Item 

 
Heating 

temperature       
/ OC 

Time since 
start of 

heating at that 
temperature / 

hours 

 
Mass / g 

Sample 
A 

Sample  
B 

Heating period 1 

Weighing dish - -   9.42   9.56 

Original sample + 
weighing dish 

 
   0 31.02 26.15 

Sample + weighing 
dish 

 12 23.68 24.29 

Sample + weighing 
dish 

X OC 24 19.55 20.12 

Sample + weighing 
dish 

 36 18.33 19.95 

Sample + weighing 
dish 

 48 18.33 19.95 

Storage 
Heating period 2 
Dried sample + 
weighing dish 

Y OC 

50 18.33 19.95 

Sample + weighing 
dish 51 16.88 18.36 

Sample + weighing 
dish 52 14.43 17.42 

Sample + weighing 
dish 53 14.43 17.42 

 
 

     
     
0 2 . 1 Suggest suitable heating temperatures for: 

 
    

X                                                                           OC 
 

    
  Y                                                                           OC 

 
[1 mark] 
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0 2 . 2 Use information from Table 1 to calculate the percentage water content of  
    Sample A.  

[2 marks] 
Show your working.  

 
     

     

    
% 

     

     
0 2 . 3 What storage conditions are necessary to ensure the results of the second heating  
    period are valid? 

[1 mark] 
     

     

     

 
 
0 2 . 4 After what time period from the start of heating can the organic matter content of  
    Sample B be calculated? 

[1 mark] 
 

     

    
hours 

     

 
 
 
 

Turn over for the next question 
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0 3 . 1 In the UK, Sand Lizards, Lacerta agilis, are protected by the Wildlife and Countryside  
    Act (1981). 

 
Describe how the Wildlife and Countryside Act (1981) protects animal species. 

[2 marks] 
 

 
     

     

     

 
     
0 3 . 2 Give two scientific reasons why the conservation of wildlife is important for future  
    agricultural productivity.  

 [2 marks] 
 

 
     

     

     

 
     
0 3 . 3 Give one conservation designation that may be used to protect the habitat of 
    endangered species in the UK. 

[1 mark] 
 

 
     

 
     
0 3 . 4 Explain why biological corridors are important in wildlife conservation. 
    [3 marks] 
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0 3 . 5 Figure 2 shows leg rings used in ecological studies of birds and Figure 3 shows  
    a Bewick’s Swan with an electronic tracking collar. 

 
                        Figure 2                                                       Figure 3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
    Figure 4 shows the route taken by one Bewick’s Swan as it migrated from the UK to 

Russia. 
     

Figure 4 
 

 
 
 

    Explain why the electronic tracking collar provides more useful information about 
swan migration than the leg rings. 

[2 marks] 
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0 4 . 0 Table 2 shows the carbon storage in trees and dead organic matter of three areas of 
forest.     

     

    

Table 2 
 
 
 Mangrove 

forest 
Temperate 
broadleaf 
forest 

Tropical 
rainforest 

Total living biomass/ 
t ha-1 4320 2297 1558 

Water content of living 
biomass /  
% mass 

50 35 45 

Carbon in living biomass 
/  
% of total carbon 

32 45 85 

Above ground living 
biomass /  
% of total living biomass 

48 75 84 

Below ground living 
biomass /  
% total living biomass 

52 25 16 

Carbon in dead organic 
matter / t ha-1 660 180 120 

Carbon content of wood 
/  
% of dry biomass 

49.0 48.5 48.2 

 
 

     
 
0 4 . 1 Use information from Table 2 to calculate the mass of carbon dioxide that would be  

released if the trees from 25ha of mangrove forest were cut down and then burnt.  
 

Atomic masses: C = 12, O = 16. 
[3 marks] 

 
Show your working 

 
 
 
 
     

Mass of CO2 
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0 4 . 2 Mangroves cover only 0.7% of tropical forest area, yet mangroves are thought to 

account for around 10% of the total carbon emissions caused by tropical 
deforestation. 
 
Suggest why the deforestation of mangroves results in higher carbon emissions than 
the deforestation in other areas of tropical forest.  

    

    [2 marks] 
     

     

     

     

     

     

 
 
0 4 . 3 The suitability of mangrove forests as nursery areas for fish is affected by water 

turbidity. 
 

    

    Describe one method that may be used to collect representative data on water 
turbidity in mangroves. 

[5 marks] 
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0 5 . 0 Figure 5 shows the trends in atmospheric carbon dioxide concentrations and carbon 

dioxide emissions as a result of human activity.      
 

Figure 5 
 
 

 

 
 
 
0 5 . 1 Explain why the values for the direct measurements of carbon dioxide levels in the  
    atmosphere are lower than the values for emissions from human activity. 

[2 marks] 
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0 5 . 2 Figure 6 shows two maps of the sea ice present on the Arctic Ocean in September 

1982 and September 2008.      
     
    Figure 6 

 

 
 
This loss of sea ice area was greater than had been predicted by computer models. 

Describe how a positive feedback mechanism may have contributed to the change in 
the area of sea ice in the Arctic Ocean. 

[3 marks] 
 
 

     

     

     

     

     

 
 
 
 

Question 5 continues on the next page 
  



12 
 

   

   
 

 
0 5 . 3 Outline one named remote sensing method that is used to measure the area of 

Arctic sea ice.  
[2 marks] 

    

     

     

     

     

 
0 5 . 4 Explain what is meant by the term ‘tipping point’ in climate regulation. 

[1 mark]     
     

     

 
 
0 5 . 5 Figure 7 shows graphs of predicted warming produced by four computer models. 
    
    Figure 7 

 
 
 
 

 
 
 
 
Describe how a computer model can be tested to see if it produces accurate results. 

[2 marks] 
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0 6 . 1 Since the Earth formed, the light output of the Sun has increased by approximately 

10% each billion years. 
 

    

    Explain how the evolution of photosynthetic organisms has regulated the Earth’s 
temperature, despite the increase in the brightness of the Sun. 

[2 marks] 
     

     

     

     

 
 
0 6 . 2 Estimates of the historical temperatures on Earth are obtained from many sources. 

     
    Assess the accuracy of estimating the historical temperature of the Earth using 

dendrochronology. 
[2 marks] 

     

     

     

     

 
 
0 6 . 3 Describe how electronic technology may be used to monitor long term changes in the 

mean surface temperature of the Earth.     
    [2 marks] 
     

     

     

     

 
 
 
 

Question 6 continues on the next page 
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0 6 . 4 Table 3 shows data relating to some of the planets in our solar system. 
    
     

    

Table 3 
 

Features Planets 
Mercury Venus Earth 

Distance to Sun / 106 km 58 108 150 

Relative atmospheric pressure       
Earth = 1 1 × 10-14 92 1 

Relative light level  
Earth = 1 6.7 1.9 1 

Mean albedo 0.12 0.75 0.30 

Mass / 1023 kg 3.3 49.0 60.0 

Time to rotate on axis / hrs 1416 5832 24 

Mean temperature / oC 260 475 15 

Temperature range / oC 100 to 700 465 to 480 -88 to 58 
 
 

     
    Use data from Table 3 and your own knowledge to explain how the distance from the 

Sun and the mass of a planet produce the conditions required for life to exist. 
[4 marks] 

     

     

     

     

     

     

     

     

 
 
  



16 
 

   

   
 

Turn over for the next question 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DO  NOT  WRITE  ON  THIS  PAGE 
ANSWER  IN  THE  SPACES  PROVIDED 
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0 7 . 0 Figure 8 shows some of the processes involved in the transfer of energy in the 

atmosphere.     
     

    

Figure 8 
 
 
 

 
 
0 7 . 1 Using the information in Figure 8, complete Table 4 by writing the appropriate letter  
    (A-J) for the processes identified. 

 
Use any letter only once. 

   [2 marks] 
 

Table 4 
 

 
 

Process Letter from 
Figure 8 

Ultraviolet light absorbed by ozone 
layer  

Infra red light absorbed by greenhouse 
gases  
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An ozone monitoring instrument is 
carried by the Aura satellite. 

 
0 7 . 2 Figure 9 shows two methods that are used to estimate atmospheric ozone 

concentrations.     
     

    

Figure 9  
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

     
     

 
 
 
 
 
 
 
 
 
 
 
 
Suggest one advantage of using satellites rather than research balloons to carry the 
monitor that collects data on atmospheric ozone concentrations. 

[1 mark] 
     

     

 
  

A helium balloon that carries an ozone 
monitor being released over Antarctica. 
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0 7 . 3 Figure 10 shows the mean ozone concentration in the atmosphere over Antarctica 
during a 38 year period.  Lines may be added to the data points to show the standard 
deviations of each mean value.  

    

     

    

Figure 10 
 
 

 

 
 

    Explain why adding standard deviation lines to the data points shown in Figure 10 
would make it easier to assess whether the differences in the trends are statistically 
significant. 

[2 marks] 
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0 7 . 4 Use information from Figure 10 to calculate the percentage decrease in ozone 

concentration measured by ground-based surveys between 1980 and 1990.   
 
Show your working.  

    

    [1 mark] 
 
 
 
 

    
% 

 
 
0 7 . 5 Explain how the Montreal Protocol (1987) has resulted in the change in the trend in 

ozone concentration shown in Figure 10.     
    [4 marks] 
     
     
     

     

     

     

     

     

     

 
 
 
 
 

Turn over for the next question 
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0 8 . 0 The development of new technologies to locate and extract ores from low-grade 

sources aims to meet the increasing demand for metal minerals. 
 
Figure 11 shows a map of the locations and results from trial cores in an area where 
a uranium mine has been proposed. 
 
Samples with radiation levels of 250 CPM and above may produce economically 
recoverable deposits. 
 

    

     

    
Figure 11 

 
 

    ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ 
170 180 210 220 220 230 210 155 160 

∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ 
175 190 230 250 280 250 210 175 180 

∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ 
190 230 270 260 330 300 250 210 180 

∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ 
190 230 270 420 450 410 370 270 210 

∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ 
210 250 340 390 460 500 390 300 200 

∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ 
230 270 355 390 400 400 385 300 210 

∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ 
180 240 290 325 335 310 250 250 200 

∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ 
140 170 240 305 260 250 220 205 190 

∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ ∗ 
160 200 230 220 210 205 210 185 180 

 

 
 
 
  

Key 
 
     1 km 
 
 
 

∗ Location of trial 
core 
 
Values: radioactivity 
of sample / counts 
per minute (CPM) 

 
N 
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0 8 . 1 Draw a line on the map in Figure 11 to show the area that may be mined 

economically.      
    [1 mark] 

 

      
 

  
0 8 . 2 Use the line you have drawn to estimate the area where uranium may be mined 

economically. 
[1 mark] 

    

     

    Area of mine =                                             km2 
     

 
0 8 . 3 Suggest how further studies could be used to locate the correct position of this line  
    more accurately. 
    [1 mark] 
     

     

 
 
0 8 . 4 Explain how localised concentrations of relatively pure minerals have been produced  
    by geological processes around igneous batholiths.   

[3 marks] 
     

     

     

     

     

     

 
 
 
 
 

Question 8 continues on the next page 
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0 8 . 5 Evaluate the extent to which recycling used materials affects the environmental  
    impact of using mineral resources. 

 [9 marks] 
 

     
     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

    
Extra space 
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0 9 . 1 Explain how a named human health problem has been treated using a medicine that  
    has been developed following research into a named wildlife taxon. 

[3 marks] 
     

     

     

     

     

     

 
 
0 9 . 2 Use an example to explain how research into the physiology a named wildlife taxon  
    has provided an increased understanding of a named human health problem. 

[3 marks] 
     

     

     

     

     

     

 
 
 
 
 
 

Question 9 continues on the next page 
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0 9 . 3 Describe the plan of a study of the impact of light levels on the ground vegetation in 
    a broadleaf woodland. 

[9 marks] 
     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

    
Extra space 

     

     

     

     

 
Turn over for the next question 
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Only one answer per question is allowed. 
 
For each answer completely fill in the circle alongside the appropriate answer. 

 
 
If you want to change your answer you must cross out your original answer as shown.   
 
If you wish to return to an answer previously crossed out, ring the answer you now wish to  
select as shown.   

 
 

1 0 . 0 Most freshwater for human use is abstracted from rivers and aquifers. 
     

Table 5 shows features of the water samples collected from five different sources:  
• a geothermal spring 
• seawater 
• a river 
• rain water 
• a limestone aquifer. 

 
Table 5 

 
 Sample A Sample B Sample C Sample D Sample E 
Calcium content 
/ mg l-1 24.0 0.60 104.0 7.5 400.0 

Sodium chloride 
/ mg l-1 25.0 0.85 80.0 55.0 35 000.0 

Total dissolved 
solids / mg l-1 135.0 3.20 670.0 220.0 40 000.0 

pH 7.4 5.70 7.6 5.5 8.2 

Temperature 
range / oC 4 – 18 0 – 24 9.8 – 10.1 45 9.5 – 17.5 

Turbidity Medium/high Low Low Low Low/medium 

Dissolved 
oxygen /  
% saturation 

65 – 92 100 45 – 65 40 75 – 90 

Faecal coliform 
count / number 
per 100 ml 

0 – 5050 0 0 0 0 – 450 

 
 

 
  

CORRECT METHOD WRONG METHODS 



27 
 

   

  
 Turn over  

 

1 0 . 1 Using the information from Table 5 and your own knowledge, identify the source at 
which Sample A was collected.  

[1 mark] 
    

     
           A Geothermal spring    
      
           B Seawater   
      
           C River water   
      
           D Rain water    
      
           E Limestone aquifer    
      
        
1 0 . 2 Using the information from Table 5 and your own knowledge, identify the source at 

which Sample B was collected.  
[1 mark] 

    

     
           A Geothermal spring    
      
           B Seawater   
      
           C River water   
      
           D Rain water    
      
           E Limestone aquifer    
      
        
1 0 . 3 Using the information from Table 5 and your own knowledge, identify the source at 

which Sample D was collected.  
[1 mark] 

    

     
           A Geothermal spring    
      
           B Seawater   
      
           C River water   
      
           D Rain water    
      
           E Limestone aquifer    
      



28 
 

   

   
 

        
1 0 . 4 Use data from Table 5 and your own knowledge to justify each of your choices of 

source in questions 10.1, 10.2 and 10.3. 
     
     [3 marks]  
     
     

Sample A 
 

     

     
Sample B 

 

     

     
Sample D 
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1 0 . 5 Explain how water resources can be managed to maintain adequate water supplies  
    without over-exploiting them. 

 [9 marks] 
     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

    Extra space 
     

     

     

     

 
 
  



30 
 

   

   
 

 
1 1 . 1 Explain why phosphorus is less readily available than nitrogen for absorption by  
    living organisms, despite having a greater abundance. 

 [2 marks] 
     

     

     

     

 
 
1 1 . 2 Describe how an increase in the concentration of nitrates in a lake may create  
    problems for the sustainable management and use of water resources.  

[4 marks] 
     

     

     

     

     

     

     

     

 
 
 
 
  



31 
 

   

  
 Turn over  

 

 
1 1 . 3 Discuss how poor soil management methods used on farmland may cause  
    environmental problems in other areas.  

[9 marks] 
     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

    
Extra space 

    
 

    
 

    
 

    
 

    
 

 
END  OF  QUESTIONS 
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