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INSTRUCTIONS

There may be spare copies of some diagrams in case you need them.

THIS DIAGRAM BOOKLET MUST BE RETURNED WITH THE 
QUESTION PAPER AT THE END OF THE EXAMINATION.
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Question 1(a)
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Question 1(b)

ovalbumin in 
raw egg white

ovalbumin in 
solid egg white
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Question 2(a)
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Question 2(b)
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has been digested
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Question 2(c)

KEY: 

rate of digestion

concentration of soluble protein

no copper sulfate
medium concentration of copper sulfate
high concentration of copper sulfate
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Question 3(b)
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Question 4(b)

Factor
Distance from sea / m

0 5 10 15 20

ACFOR 
scales

Samphire Abundant Common Rare Absent Absent

Sea 
lavender Absent Rare Common Common Rare

Scurvy 
grass Absent Absent Rare Occasional Abundant

Index of diversity 
for all plant species 0·20 0·54 0·85 2·54 2·85

Percentage of silt 
made up of organic 
material (%)

15 10 25 35 55
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Question 5(b)

KEY:
	�     � �male without 

colour blindness
	     � �male with  

colour blindness
	     � �female without  

colour blindness
	      �female with  

colour blindness
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Question 5(c)(i)

KEY:

	      male without achromatopsia

	      male with achromatopsia

	      female without achromatopsia

	      female with achromatopsia
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Question 6(a)
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Question 6(b)(ii)
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Question 7(b)

trees  
(n = 20)

non-woody 
species  
(n = 40)

endangered 
species  
(n = 18)

non-endangered 
species (n = 42)

species of 
economic 
importance  
(n = 14)Species of plant

KEY:
	  in the wild
	

 in seed banks
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Error bars represent + / –1 standard deviation

n = number of different species
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Question 7(b)
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Mean number of differences in 
DNA sequences from seed bank 
compared with wild plant
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Question 8(b)

Person with regular heart rhythm  
 

0·2 s

Person with abnormal heart rhythm  
 

0·2 s
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Question 9(a)

Pyramid of biomass for November

Orca

Common seal

Sardine

Zooplankton

Phytoplankton

Pyramid of biomass for December

Orca

Common seal

Sardine

Zooplankton

Phytoplankton

 
(continued on the next page)

� Turn over

The units for biomass are kg m‾3

The units for energy are kJ m‾3 yr‾1
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Question 9(a)   continued.

Orca

Common seal

Sardine

Zooplankton

Phytoplankton

The units for biomass are kg m‾3

The units for energy are kJ m‾3 yr‾1

Pyramid of energy for one whole year
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Question 9(b)

orcas

common seals

sardines

zooplankton

phytoplankton
6·08 × 106

7·46 × 103

6·69 × 104

6·45 × 105

Energy not transferred 
 through food chain

6·4 × 102

8·10 × 103

7·50 × 104

6·80 × 106
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Question 9(c)

Light intensity  
/ arbitrary units

Mean increase in 
dry biomass of 
phytoplankton / g

10 °C 20 °C 30 °C
5 4 6 2

10 8 10 4

15 10 20 15

20 12 24 28

25 12 28 35
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Question 3(a):
(Source: © M. I. WALKER / SCIENCE PHOTO LIBRARY)

Question 4(a):
(Source ©BOB GIBBONS / SCIENCE PHOTO LIBRARY)

Question 6(b): 
(Source: © https://commons.wikimedia.org/wiki/File:Lophiomys_imhausi.jpg)


