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34.	 How are interspecific hybrids formed?

A.	 Cross-breeding members of different species

B.	 Selective breeding between individuals of the same species

C.	 Reproductive isolation between different species

D.	 Mutations within individuals of a given species

35.	 Which conditions are characteristics of tundra biomes?

A.	 Extreme temperature range and high precipitation

B.	 High temperatures and high precipitation

C.	 Moderate temperatures with distinct seasonal changes

D.	 Low temperatures with low precipitation

36.	 What describes a benefit of the relationship between coral and zooxanthellae?

A.	 Zooxanthellae receive carbon dioxide from the coral.

B.	 Zooxanthellae receive glucose from the coral.

C.	 Coral receives carbon dioxide from the zooxanthellae.

D.	 Coral receives protection from the zooxanthellae.

37.	 Studies show that adding iron to the ocean’s surface triggers the growth of phytoplankton. 
What could be a short-term consequence of stimulating phytoplankton growth in this area?

A.	 Rate of photosynthesis increases, so the ocean becomes the source of carbon.

B.	 Uptake of carbon dioxide into the ocean decreases, so it becomes a sink of carbon.

C.	 Rate of respiration increases, increasing the pH of the ocean.

D.	 Rate of photosynthesis increases, resulting in an increased uptake of carbon dioxide into 
the ocean.
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1.	 Which characteristic of the ringed seal (Pusa hispida) is a consequence of the viscosity of water?

A.	 Streamlined body

B.	 Sharp teeth

C.	 Claws

D.	 Lungs

2.	 Hershey and Chase used bacteriophages to investigate the chemical nature of genes. 
The phosphorus in the DNA and the sulphur in the protein of the bacteriophages were 
radioactively labelled.

The data obtained after the infection and then centrifugation of bacterial cells is shown in the table.

Sample source Supernatant Pellet

Concentration of radioactive sulphur high low

Concentration of radioactive phosphorus low high

What did Hershey and Chase conclude from their experiment?

A.	 Viral DNA was found within the bacterial cells.

B.	 Viruses infect bacterial cells with proteins.

C.	 DNA was mainly outside the bacterial cells.

D.	 Neither protein nor DNA were chemicals making up genes in viruses.
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Turn over

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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Section A

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

1.	 Common bottlenose dolphins, Tursiops truncatus, are marine mammals of temperate and 
tropical oceans throughout the world, where they feed on fish, squid and crustaceans. 

Research has been carried out on a population of these dolphins in Sarasota Bay, Florida. 
The table shows the mean sea surface temperature in Sarasota Bay and catch per unit effort 
(CPUE) in winter and summer. A large CPUE indicates it would take little effort for the dolphin 
to catch a lot of prey.

Winter Summer

Mean sea surface temperature / °C 22.6 28.7

Catch per unit effort (CPUE) 110.5 663.2

(a)	 (i)	� Calculate the difference between summer and winter sea surface temperatures.� [1]
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(ii)	 Calculate summer CPUE as a percentage of winter CPUE.� [1]
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(This question continues on the following page)

24EP02

– 14 – 8825 – 6009

6.	 The photo shows vegetation in the Sonoran Desert, which is part of the hot desert biome.

(a)	 State what a biome is.� [2]
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(b)	 Explain three adaptations of plants that can help them survive in the dry conditions of 
hot deserts.� [3]
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(c)	 State one adaptation of plants in hot deserts that can help them to resist herbivory.� [1]
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