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38.	 John Endler’s experiments modelled sexual and natural selection in Trinidadian guppies 
(Poecilia reticulata) by controlling selection pressures.

What did the experiments of John Endler demonstrate?

A.	 Guppies have no predators in their natural habitat.

B.	 Male guppies prefer dull-coloured females for mating.

C.	 Predation influences the colour of guppies in different environments.

D.	 Guppies are not affected by the presence of other fish species.

39.	 What occurs during primary succession?

A.	 Saprotrophs are the first to colonize bare rock.

B.	 The amount of primary production remains stable.

C.	 There is a decrease in species diversity.

D.	 There is an increase in the complexity of food webs.

40.	 What is the main driver of contemporary climate change?

A.	 The burning of fossil fuels, releasing greenhouse gases into the atmosphere

B.	 Natural variability in solar radiation, causing periodic shifts in temperature

C.	 Ocean currents regulating heat distribution, influencing weather patterns

D.	 Volcanic eruptions heating the atmosphere
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38.	 Mutations and sexual reproduction both play a role in generating variation, upon which 
natural selection acts. What describes how variation is generated?

I.	 Mutations generate new alleles.

II.	 Mutations generate new combinations of alleles.

III.	 Sexual reproduction generates new alleles.

A.	 I only

B.	 III only

C.	 II and III only

D.	 I and III only

39.	 Which action will decrease carbon sequestration?

A.	 Afforestation

B.	 Primary production

C.	 Deforestation

D.	 Rewetting peatlands

40.	 What is a consequence of ocean water having a very high temperature?

A.	 Decreased bleaching of coral reefs

B.	 Increased production of oxygen

C.	 Increase in energy flow through food chains

D.	 Reduced nutrient upwelling to the surface

�
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6.	 The graph illustrates how enzyme-catalysed reactions can be affected by inhibitors.  
Which curve shows the effect of statins on the rate of cholesterol synthesis in the body?

Rate of reaction

Substrate concentration

A.

B.

C.

D.

7.	 Which group(s) produce(s) oxygen as a by-product of photosynthesis?

I.	 Algae

II.	 Cyanobacteria

III.	 Fungi

A.	 I only

B.	 I and II only

C.	 II and III only

D.	 I, II and III

8.	 What is an advantage of free-air carbon dioxide enrichment experiments (FACE)?

A.	 The carbon dioxide uptake by plants is controlled.

B.	 Temperature can be controlled.

C.	 Water can be controlled.

D.	 Data can more accurately represent future rates of photosynthesis.
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Section A

Answer all questions. Answers must be written within the answer boxes provided.

1. Angora rabbits (Oryctolagus cuniculus) have soft and silky coats with fine hairs that grow 
about 30 mm per month. These hairs can be collected and used as wool. Hair growth in 
mammals depends on stem cells in the base of hair follicles called dermal papilla cells.

Research was carried out to investigate the role of the WIF1 gene in hair growth. Wool was 
collected from 6-month-old angora rabbits. Expression of the WIF1 gene was assessed by 
measuring the quantity of WIF1 mRNA produced in cells taken from each rabbit. The rabbits 
were divided into groups according to their rate of wool production (low or high).

The table shows mean wool production per rabbit in the low and high wool production groups 
and relative expression of the WIF1 gene.

(This question continues on the following page)
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2.	 Average human internal (core) body temperature is 36.4 °C, with slight variations between 
day and night. The average surface temperature of the Earth in the 20th century was 13.9 °C. 
It has now risen to 14.8 °C.

(a)	 (i)	� Outline one change that happens in the human body in response to a rise in 
body temperature above 36.4 °C.� [1]
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(ii)	 Identify with a reason whether this response is positive or negative feedback.� [1]
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(b)	 Explain how the burning of fossil fuels has contributed to the increase in the 
Earth’s temperature.� [2]
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(c)	 Melting polar ice due to global warming is reducing reflection of sunlight from the Earth. 
Identify with a reason whether this will result in positive or negative feedback.� [1]
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40.	 The data shows how the hardiness zones in part of North America are predicted to change over 
the next 25 years. A hardiness zone is an area that has a certain average annual minimum 
temperature, a factor relevant to the survival of many plants. The lower the number, the more cold-
resistant the plants must be.

Hardiness zones 1960–1990 Hardiness zones 2050

Key: Hardiness zone
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What is a likely consequence of this change for tree species?

A.	 Tree species will spread northwards as climate changes.

B.	 Tree species that are not cold-resistant will decline.

C.	 There will be no change in the distribution of the tree species.

D.	 Tree species that currently live in the north will outcompete other tree species.
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