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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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37.	 John Endler experimented on populations of guppies (Poecilia reticulata) with different colouration. 
A male guppy fish is shown with large spots, which makes the fish more attractive to females, but 
more visible to predators.

The table shows the male colouration of guppy fish and number of predators in three 
different ponds.

Predator X Predator Y Male guppy colouration

Pond 1 12 0 Large colourful spots

Pond 2 15 0 Medium colourful spots

Pond 3 5 17 None/very small drab spots

What can be concluded from the data?

A.	 There is a positive correlation between numbers of predator X and size of spots.

B.	 Predator Y has least influence on colouration.

C.	 There is a negative correlation between number of predators and size of spots.

D.	 There is no sexual selection.

38.	 Which action is part of the rewilding of ecosystems?

A.	 Applying fertilizer

B.	 Removal of apex predators

C.	 Reintroduction of keystone species

D.	 Restricting size for easier management
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37. The image shows a food web from Chesapeake Bay, USA.
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Which organisms are tertiary consumers in at least one food chain?

A. Small planktivorous fish and tundra swans

B. Herbivorous ducks and bald eagles

C. Wading birds and geese

D. Ospreys and benthic invertebrates

38. What is an outcome of selection?

A. Directional selection increases the size of the gene pool.

B. Stabilizing selection increases allele frequencies of phenotypic extremes.

C. Disruptive selection increases genetic variance in a population.

D. Sexual selection leads to allopatric speciation.
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37.	 The diagram shows a pyramid of energy. The unit is kJ m-2 year-1.
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What is a valid conclusion from the data displayed in the pyramid?

A.	 Producers lose almost 16 000 kJ m-2 year-1 as they reflect some sunlight.

B.	 4006 kJ m-2 year-1 is gained by primary consumers.

C.	 Tertiary consumers use 408 kJ m-2 year-1 in life processes.

D.	 21 kJ m-2 year-1 is used by detritivores.

38.	 The Hardy–Weinberg equation, used to calculate expected genotype frequencies in a population in 
genetic equilibrium, is:

p2 + 2pq + q2 = 1

The length of the mouthparts in an insect population is controlled by a gene with two alleles: long 
mouthparts (dominant) and short mouthparts (recessive). The frequency of the allele for long 
mouthparts is 0.72. What is the expected genotype frequency of individuals with short mouthparts?

A.	 0.52

B.	 0.40

C.	 0.28

D.	 0.08

39.	 Which of the following could be a subject of phenological research?

A.	 Timing of budburst in a tree species each year

B.	 Changes in allele frequencies in a population over time

C.	 The relationship between changes in ocean acidification and carbon dioxide concentration

D.	 The emergence of a new species of migratory bird by divergent evolution
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4. Mandible (mouthpart) size is variable in the male broadhorned flour beetle (Gnatocerus cornutus).

Mandible

1 mm

In a laboratory experiment, scientists investigated how natural selection by predation on 
flour beetles by the larger assassin bug (Amphibolus venator) affected male mandible size. 
The graph shows the mean and standard deviation (SD) male mandible size over seven 
generations in three replicate experiments. Control populations were not subjected to predation.
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(a) (i)  State the reason that a ruler is not a suitable piece of equipment for precisely 
measuring the length of the mandible. [1]
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(Question 4 continued)

(ii)	 Suggest how the mandible size of the flour beetles could have been measured in 
this experiment.� [1]
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(b)	 List two variables that need to be kept constant in this experiment.� [2]
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(c)	 Describe the trend for male mandible size with predation.� [2]
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(d)	 Explain how natural selection by predation affects male mandible size in flour beetles.� [4]
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Section B

Answer two questions. One additional mark is available for the construction of your answers for each 
question. Answers must be written within the answer boxes provided.

8.	 Monosaccharides can be used to make polysaccharides, and can also be combined with 
other types of carbon compound to form molecules such as nucleotides.

(a)	 Using named examples, explain the relationships between the structure of 
carbohydrates and their properties and functions in cells.� [7]

(b)	 Outline, with examples, the wide range of uses of adenosine triphosphate (ATP)  
in cells.� [5]

(c)	 Distinguish between the roles and locations of reduced hydrogen carriers in aerobic 
respiration and photosynthesis.� [3]

9.	 The complementarity of shapes and chemical properties allows molecules to bind to each other.

(a)	 Describe, with examples, the types of molecule within cell-to-cell signalling systems 
that are complementary to each other.� [4]

(b)	 Explain the possible causes of changes to enzyme active sites and the consequences 
of these changes.� [7]

(c)	 Outline how reversible changes to haemoglobin molecules increase the efficiency of 
oxygen transport within the human body.� [4]

10.	 There is evidence that RNA was used as a genetic material in living organisms before DNA.

(a)	 Describe the structure of RNA and the evidence that it was the first genetic material 
used to store information.� [5]

(b)	 Describe how analysis of DNA base sequences can be used in the conservation 
of biodiversity.� [3]

(c)	 Explain the causes and consequences of changes in the base sequences of DNA 
in a species over many generations.� [7]
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39.	 What assumption is made when using the Hardy-Weinberg equation for calculating changes in 
allele frequencies in a population?

A.	 The population size is large.

B.	 Natural selection is taking place.

C.	 Mutations are occurring in the population.

D.	 There is variation among the phenotypes of the population.

40.	 Domestic dogs (Canis familiaris) have evolved from grey wolves (Canis lupus). Evidence suggests 
that the domestication of dogs first occurred around 30 000 years ago. Which best describes the 
evolution giving rise to the domestic dog?

A.	 The wolf produced offspring in large numbers which underwent natural selection.

B.	 Variations in the wolf population that resembled modern dogs favoured wolf survival.

C.	 Wolves showing favourable traits were selected for breeding.

D.	 Dogs were better suited to changes in the natural environment than wolves.
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39.	 What assumption is made when using the Hardy-Weinberg equation for calculating changes in 
allele frequencies in a population?

A.	 The population size is large.

B.	 Natural selection is taking place.

C.	 Mutations are occurring in the population.

D.	 There is variation among the phenotypes of the population.

40.	 Domestic dogs (Canis familiaris) have evolved from grey wolves (Canis lupus). Evidence suggests 
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A.	 The wolf produced offspring in large numbers which underwent natural selection.

B.	 Variations in the wolf population that resembled modern dogs favoured wolf survival.
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D.	 Dogs were better suited to changes in the natural environment than wolves.
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