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Instructions to students

* Write your session number in the boxes above.

* Do not open this examination paper until instructed to do so.
e Section A: answer all questions.

* Section B: answer one question.

* Answers must be written within the answer boxes provided.

* A calculator is required for this paper.

e The maximum mark for this examination paper is [50 marks].
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Section A
Answer all questions. Answers must be written within the answer boxes provided.
1.  The ring-necked pheasant (Phasianus colchicus) is native to parts of eastern Europe and

Asia. It has been introduced to other parts of Europe and North America. Large numbers of
birds are bred in captivity in many different forests in Britain and are released into the wild.

The graph shows changes in the number of pheasants released each year in Britain.
The releasing index shows how many pheasants were released each year as a multiple
of the number released in 1961. The error bars show 95 % confidence intervals.
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(a) Describe the changes in the number of pheasants released each year between
1961 and 2019. [2]

(This question continues on the following page)
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(Question 1 continued)

(b)  The number of pheasants released in 1961 was 4.82 million. Calculate how many
pheasants were released in 2017. [1

Raptors are birds that hunt and kill prey. Eight species of raptor, including the goshawk
(Accipiter gentilis), had become extinct in Britain by the end of the 19th century. This was
mainly due to birds being killed by humans and to nests being destroyed.

Goshawks were reintroduced successfully to Britain in the 1960s, and there are now
over 600 pairs. The photo shows a goshawk and its offspring on a nest.

(This question continues on the following page)
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(Question 1 continued)
Goshawks have traditionally been killed with the aim of protecting birds, such as pheasants.
Evidence for the effects of goshawks on pheasants is obtained by investigating prey selection.

The bar chart shows the results of a study in Thetford Forest in eastern England, in which the
remains of prey found at or near the goshawk nest were identified.
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(c) Evaluate the hypothesis that mammals form the largest part of the diet of the
goshawks in Thetford Forest. [3]

(This question continues on the following page)
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(Question 1 continued)

Grey squirrels damage trees by stripping bark. The most severe damage happens when the
leading shoot at the top of a tree is killed by removal of a complete ring of bark (ring-barked).
Squirrel damage was monitored in an area of naturally regenerating oak woodland in the
Forest of Dean in south-west England. The table shows damage to the 275 young oak trees
in 1997. The diameter of the trunk increases during the life of a tree.

Number of trees with
bark damage starting below 1m,
between 1 and 4 m, and above 4m
Diameter of Number <im 1-4m S4m Number of trees
tree trunk / mm | of trees ring-barked above 4m
2510 49 64 0 0 0 0
50 to 74 79 0 2 1 0
7510 99 77 0 1 16 2
100 to 124 44 0 5 22 7
125 to 149 10 0 0 9 2
150 to 174 1 0 0 1 1
(d) Analyse the data in the table to find trends in squirrel damage to young oak trees. [2]

(e) Using the evidence provided, discuss whether killing of goshawks is likely to
increase the sustainability of forests and pheasants. [3]
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2. Humans can respire both aerobically and anaerobically.

(a) State one substrate that humans can use in both aerobic and anaerobic respiration. [
(b) Distinguish between aerobic and anaerobic respiration in humans. [2]
(c) Outline structural features of human lungs that adapt them for absorption of oxygen. [3]
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The photo shows the plant Spanish moss (Tillandsia usneoides) growing on the branches of
bald cypress (Taxodium distichum) trees in a swamp in Texas, USA. A great egret (Ardea alba)
bird is attempting to prey on fish or other animals in the water.

Spanish moss

Bald cypress

(a) State one advantage to a plant such as Spanish moss of growing on the branches
of a tree. (1]

(b) Bald cypress can grow in swamps and in habitats that are sometimes flooded.
Outline one advantage and one disadvantage to trees such as bald cypress of
growing in a swamp. [2]

(c) Identify one adaptation of the great egret for catching or killing prey. [1]
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4. Thyroxin is secreted by the thyroid gland in the neck.

Thyroid gland

.

(@) Ouitline the role of thyroxin in the human body. [2]

(b)  An accident at a nuclear power station caused the release of "*'l, a radioactive isotope
(form) of iodine. In the human body, iodine is absorbed by thyroid gland cells and is
used to make thyroxin. The incidence of thyroid cancer increased greatly in children
and adolescents living in areas that were contaminated by ™'l released by the accident.

(i) Deduce how ™'l causes cancer. [1]

(i)  Most of the children and adolescents who developed thyroid cancer were
successfully treated and survived.

Predict with a reason whether these children and adolescents could pass on
thyroid cancer to their children. [1

(This question continues on the following page)
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(Question 4 continued)

(c) Hyperthyroidism is excessive secretion of thyroxin. The pedigree chart shows incidence
of a rare inherited form of hyperthyroidism in a family.
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Key:
O unaffected female

@ hyperthyroidic female
[ ] unaffected male

Il hyperthyroidic male

Discuss the most likely pattern of inheritance of this rare form of hyperthyroidism, using

evidence from the pedigree.

2226-4027
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5.

(@) Explain how herd immunity can be established in a population to prevent an outbreak
of a disease.

If a population has herd immunity to an infectious disease, an epidemic of that disease is unlikely.

(2]

[2]

The table shows the number of people one infected person is likely to transmit
diseases to (R,), and the herd immunity level for each disease.

Disease R, Herd immunity / %

Measles 12-18 92-94

Rubella 67 83-86

Influenza 1.2-14 17-29

(c) Deduce the reason that herd immunity to measles is only achieved when a
high percentage of the population is immune.

(1]

L

(This question continues on the following page)
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(Question 5 continued)

(d) In Britain, influenza vaccinations are not offered to all adults. Individuals who have a
serious health condition, are older than 65, are pregnant or are frontline health workers
are offered vaccinations. Suggest reasons for this policy. [2]
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Section B

2226-4027

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

L

6.

The diverse species of living organisms on Earth are united by their common ancestry.
(@) Describe the roles of components that are common to the cells of all organisms.
(b) Discuss how populations of a species can evolve into separate species.

(c) Outline the characteristics of the genetic code.

[4]

[7]
[4]

Membrane structure allows movement of substances into and out of cells to be controlled.

(@) Outline the structure and properties of phospholipid molecules.
(b)  Explain the roles of proteins in transport across cell membranes.

(c) Describe how a resting potential is generated in neurons.
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