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28.	 Which organisms use oxidation of simple inorganic substances as an energy source?

A.	 Photoautotrophs

B.	 Heterotrophs

C.	 Chemoautotrophs

D.	 Saprotrophs

29.	 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.
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30.	 What directly causes oxygen levels to drop during eutrophication in aquatic ecosystems?

A.	 Increased photosynthesis by aquatic plants

B.	 Enhanced respiration by fish

C.	 More decomposition of organic matter by bacteria

D.	 Lower levels of nitrogen in the water
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23.	 What are causes for a global reduction in biodiversity?

I.	 Increase in size of towns and cities

II.	 Reclamation of degraded ecosystems

III.	 Clearance of land for agriculture

A.	 I and II only

B.	 I and III only

C.	 II and III only

D.	 I, II and III

24.	 Dry rot fungus (Serpula lacrymans) secretes digestive enzymes to externally digest dead wood.

 

What type of nutrition is used by dry rot fungus?

A.	 Holozoic

B.	 Saprotrophic

C.	 Mixotrophic

D.	 Autotrophic  
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25.	 The life cycle of the mosquito (Aedes aegypti ) starts as a larva, then moves to the pupa stage, 
after which it moves to the adult stage. The influence of pH on mosquito larval development was 
measured. On the graph, 1.0 indicates that all individuals are at the larval stage and 0 indicates 
that all are pupae.
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What can be concluded about the effect of pH on larval development from this graph?

A.	 All mosquito larvae developed into pupae by day 15 at both pH values.

B.	 pH has no effect on larval development of the mosquito.

C.	 On day 10, there are more pupae at pH 8 than at pH 6.

D.	 Mosquito larvae developed faster at pH 6.

26.	 What is the energy source of photoautotrophs and chemoautotrophs?

A.	 They both use light only.

B.	 They both use oxidation reactions only as an external energy source.

C.	 Photoautotrophs use oxidation reactions, while chemoautotrophs use light.

D.	 Photoautotrophs use light, while chemoautotrophs use oxidation reactions.
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28.	 The graph shows annual fluctuations of atmospheric carbon dioxide in the Northern Hemisphere. 
There is a relative increase in carbon dioxide concentration during winters.
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Which reason might explain this increase during winters?

A.	 Increase in atmosphere–ocean diffusion

B.	 Decrease in photosynthesis of plants

C.	 Increase in respiration of all organisms

D.	 Decrease in combustion from wildfires

29.	 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
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28.	 A terrestrial food web is shown.

How many species in the food web are only primary consumers?

A.	 3

B.	 4

C.	 5

D.	 6

29.	 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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30.	 Which action will decrease carbon sequestration?

A.	 Afforestation

B.	 Primary production

C.	 Deforestation

D.	 Rewetting peatlands
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Section A

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

1.	 Dementia is a term used to describe a group of symptoms that are caused by a decline in 
brain function. People with dementia have problems with memory, language and behaviour.

Alzheimer’s disease is the most common cause of dementia. Scientists investigated the 
effect of a drug called donanemab on people with Alzheimer’s disease. They divided them 
into two groups:
	y The treatment group received regular injections of a solution containing donanemab.
	y The control group received regular injections of a solution without donanemab.

The scientists used the Alzheimer’s Disease Rating Scale (ADRS) to measure brain function. 
The lower the score on this scale, the worse the brain function. The scientists calculated the 
mean ADRS score for each group at intervals over 76 weeks. They then calculated the mean 
change from their initial score at the start of the investigation (baseline).

Their results are shown in the graph.
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5.	 (a)	� Broad-spectrum insecticides kill many different species of insect. Narrow-spectrum 
insecticides only target a specific species of insect. Suggest one disadvantage of  
using a broad-spectrum insecticide.� [1]
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(b)	 The diagram shows the concentration of an insecticide, in parts per million (ppm),  
at different trophic levels of an aquatic food chain.
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(i)	 Identify the trophic level of the large fish.� [1]
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(ii)	 Explain the high concentration of insecticide in birds.� [3]
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Section B

Answer one question. Up to one additional mark is available for the construction of your answer. 
Answers must be written within the answer boxes provided.

7.	 Mitosis produces genetically identical cells, which become specialized by expressing 
specific genes. This ensures that tissues and organs are adapted to their functions.

(a)	 Outline how the behaviour of chromosomes during mitosis ensures the production  
of genetically identical cells.� [4]

(b)	 Describe how mRNA is produced in the nucleus.� [4]

(c)	 Explain how the structures of arteries and veins are adapted to their functions.� [7]

8.	 Cycles play an important role both within and outside the body.

(a)	 Outline the roles of progesterone in the menstrual cycle.� [4]

(b)	 Describe the polymerase chain reaction (PCR).� [4]

(c)	 Explain how carbon is recycled in a terrestrial ecosystem.� [7]
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27. 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
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28.	 The diagram represents the carbon cycle.
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Which arrows represent respiration?

A.	 R and V

B.	 T and Y

C.	 U and Z

D.	 W and X
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25.	 The diagram shows the flow of energy between some Arctic species.
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Which organism is a mixotroph?

A.	 Bacteria

B.	 Nanoflagellates

C.	 Micromonas

D.	 Copepods
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26.	 The diagram shows a simplified carbon cycle.

atmosphere

W

Zliving organisms

coal, oil and gas deposits

Which processes are taking place at W and Z?

W Z

A. respiration combustion

B. photosynthesis decomposition

C. respiration decomposition

D. photosynthesis combustion
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28.	 The diagram shows a food web for an aquatic ecosystem in which the letters R–Z represent 
individual species.
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Which organism is both a secondary and tertiary consumer?

A.	 Organism T

B.	 Organism X

C.	 Organism Y

D.	 Organism Z
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Section A

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

1.	 Psoriasis is a disorder characterized by inflammation of the skin. It causes the formation of 
red patches (lesional skin), which often have flaky, silver–white surfaces (skin plaques).

Some drugs are available to treat psoriasis. During treatment, the changes in psoriasis 
severity can be measured by taking daily photographs of the affected region(s) of the body.

In one study, five males of a similar age and with similar psoriasis severity were provided 
with the same dose of a medicinal drug for seven days. The skin maps show the change in 
psoriasis severity on the back of one of the males during this study.

unaffected skin

lesional skin

lesional skin
with skin plaque

Day 0 Day 7

(a)	 Distinguish between the appearance of the skin of this male on Day 0 and Day 7 
of treatment.� [2]
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5.	 Food chains combine to form food webs in an ecosystem.

(a)	 Define the term autotroph.� [1]
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(b)	 Describe the role of decomposers in ecosystems.� [2]
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(c)	 The efficiency of energy transfer along the various food chains in a food web varies. 
Suggest reasons for the differences.� [3]
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(Question 5 continued)

There are estimated to be over 940 million cattle in the world.

(d)	 Suggest how increases in cattle farming are affecting climate patterns worldwide.� [2]
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25.	 The preferred temperature ranges for three species of trout that are found together in freshwater 
lakes in North America are shown.

Lake trout
(Salvelinus namaycush)

6–13 °C 12–18 °C 11–23 °C

Brown trout
(Salmo trutta)

Rainbow trout
(Oncorhynchus mykiss)

What can be deduced from this information?

I.	 The niches for all three species overlap.
II.	 Brown trout have the most specialized niche.
III.	 Lake trout can avoid competition by living in colder water.

A.	 I only

B.	 II only

C.	 I and III only

D.	 I, II and III

26.	 Which row of the table describes a type of nutrition?

Type of nutrition Source of energy Source of carbon Method of 
acquiring energy

A. Autotrophic sunlight organic molecules 
containing carbon respiration

B. Heterotrophic sunlight carbon dioxide photosynthesis

C. Mixotrophic
sunlight and 

energy-rich organic 
molecules 

carbon dioxide and 
organic molecules 
containing carbon

photosynthesis and 
ingestion

D. Consumer energy-rich organic 
molecules

organic molecules 
containing carbon 

photosynthesis and 
respiration
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27.	 With respect to the food chain shown in the image, what is the role of the locust?

maize locust lizard

A.	 Secondary consumer

B.	 Parasite

C.	 Chemoautotroph

D.	 Herbivore

28.	 Black walnut (Juglans nigra) secretes the chemical juglone into the soil surrounding its roots. 
Juglone inhibits cell respiration in other species of plants. What does this example illustrate?

A.	 Mutualism

B.	 Intraspecific competition

C.	 Allelopathy

D.	 Parasitism

29.	 Which is a density-independent limiting factor for a kangaroo?

A.	 A forest fire

B.	 Predation

C.	 Climate change

D.	 Eutrophication

30.	 What is an outcome of natural selection?

A.	 Evolution

B.	 Mutations

C.	 Reproductive isolation

D.	 Variation

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

1.	 The addition of some forms of nitrogen fertilizer to soil can lead to acidification. As a strategy 
to combat this, farmers will often undertake ‘liming’ to combat acidification. This involves 
adding lime to return the pH to neutral.

Soil pH

Av
ai

la
bi

lit
y 

of
 e

le
m

en
ts

N, S, K

P

Cu

4.5 5.5 6.5 7.5

Certain soil pH levels are associated with copper (Cu) deficiency in cattle.

(a)	 Explain how a copper deficiency in soil could lead to a copper deficiency in a cow.� [2]
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(b)	 Deduce with a reason which action (fertilizing or liming) could lead to a copper 
deficiency in a cow.� [2]
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(This question continues on the following page)
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(Question 1 continued)

(c)	 Copper-deficient cows are more susceptible to infections and do not respond as well to 
vaccinations. Suggest a role for copper in cows.� [1]

����������������������������������������������������������������������������������������������������������������������������������������������������

����������������������������������������������������������������������������������������������������������������������������������������������������

(d)	 Phosphorous deficiency leads to poor growth of plants.

(i)	 State an example of a soil pH where phosphorous deficiency might result.� [1]
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(ii)	 List two biochemicals important to life that have phosphorous as a raw material.� [1]
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