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Section A
A variety of substances are required by living organisms in order to function.
Identify the substances described below:

* reduces surface tension in the moisture layer in the alveoli.

e directly converts fibrinogen to fibrin.

» waterproof component of the Casparian strip in the endodermis.

* an oxygen store in red muscle.

e carbohydrate transported by the phloem.

[3]
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2 The diagram below represents sections through an artery and a vein.

11582

lumen

Artery Vein

(a) Describe and explain two structural differences shown between the artery
and vein.

1.

[2]
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(b) (i)

Distinguish between the terms ‘atherosclerosis’ and ‘atheroma’, and explain
their effect on blood flow in the artery.

[3]
(ii) The blood vessels of the heart can be investigated to diagnose
atherosclerosis by injecting radioactive dye and taking an X-ray.
Name this procedure and the blood vessels involved.
Test
Blood vessels [2]
(c) Capillaries are involved in the production of tissue fluid.
State the difference in composition between tissue fluid and blood.
[1]
[Turn over
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3

11582

Fick’s Law shows how three factors affect the rate of diffusion:

surface area x difference in concentration

diffusion rate <« -
thickness of membrane

(a) Compare and contrast one factor from Fick’s Law as it relates to the gas
exchange organs in plants and mammals. In your answer make reference to the
structures involved.

Compare

Contrast

[2]
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(b) Below is a partially drawn graph showing the net carbon dioxide intake by a
plant over the first 12 hours of a 24-hour period.

350 1
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(i) Complete the graph to show the expected carbon dioxide intake for

12—-24 hours. (2]
(ii) Describe and explain the carbon dioxide intake shown for 0—12 hours.
[4]
(iii) Shade on the graph the area which represents a net gain in glucose.
Explain your answer.
[2]
[Turn over

*28SBY2109*




4 Biodiversity can be measured using Simpson’s Index. An investigation was carried
out to assess the biodiversity of plant species in three fields. Five 1m? quadrats we
used in each field and the mean numbers of plants of five species were calculated.
The results of the investigation and the calculated Simpson’s Index for two of the
fields are shown in the table below.

re

. Mean number of plants
Plant species
Field A Field B Field C
common daisy 2 8 2
dandelion 1 13 1
meadow buttercup 2 9 5
white clover 8 11 15
rye grass 21 12 5
Simpson's Index 0.43 0.19

The formula for calculating Simpson’s Index is:
> ni(n,=1)
D="(n"n)

where N = the total number of all organisms
n; = the number of organisms of each individual species

(a) (i) Using the values given and the formula above, calculate the Simpson’s
Index for Field C.

(Show your working.)

11582

[2]
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(ii) Identify the field with the highest biodiversity.

[1]

Q) ! ¥ i E Y i é ) i é.
LFORUFORUFOR
HM H M H HM

ce

é (iii) Although Field A and Field B each contains all five species investigated,
ez they are not considered equally diverse. Explain why.

X

 tawi

[2]

(b) Suggest two possible sources of error in this investigation.

1.

[2]

 tonm

v
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11582

Field B is grazed by cattle. It contains the largest number of dandelions, a species
which has several adaptations that help it survive in this habitat. One of these is
flattened leaves that grow close to the ground.

(c) State the term used to describe an external structural adaptation and suggest
how the adaptation described above helps the dandelion survive in this habitat.

[2]
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5 When a mammalian heart is sectioned in a particular plane, all four valves can be

11582

observed as shown below.

Wall of
right atrium

Coronary
artery

Fat around
the right
ventricle

© Monica Schroeder / Science Photo Library

Identify the parts labelled A and B.

A

B [2]

(ii) Describe the state of the valves shown above and suggest which stage of

the cardiac cycle is represented.

[2]
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11582

(b) Valves help to maintain one-way flow of blood through the heart. With reference
to the structures and pressure changes involved, describe how blood leaves
a ventricle.

[3]

(c) A heart condition called hypertrophic cardiomyopathy (HCM) is characterised by
thickened muscle in the ventricle wall, reducing the space inside the ventricle.
Sufferers may experience dizziness, fainting or tiredness.

Suggest an explanation for these symptoms.

[1]

[Turn over

*28SBY2115*




6 Inrecent decades, global temperatures have been steadily increasing, a change
which has been linked to rising global CO, levels. The graph below shows trends in
atmospheric CO,, concentrations in different parts of the world and the

global mean.
400+ Industrialised
- country
380 Global
_ mean

Atmospheric 360
concentration of

CO,/ppm 7] Non-industrialised

count
340 - i

320

| ' | ' | ' | ' |
1960 1970 1980 1990 2000

Year
© NOAA / Science Photo Library

(a) It has been claimed that human activity is responsible for the change in
atmospheric CO,, concentrations. From the data, provide one piece of evidence
to support this claim and one to reject it.

Support

Reject

[2]
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(b) The speckled wood butterfly (Pararge aegeria) is commonly found in woodland
in southern parts of Britain. It was first classified by Carl Linnaeus in 1758 into
the group of related genera called Nymphalidae. The species shows variation
in body size and colour, with those in the northern parts of the ecological range
tending to be larger and darker bodied.

(i) Complete the table which shows the classification of the speckled
wood butterfly.

Kingdom
Arthropoda
Class Insecta
Lepidoptera
Family
Genus
Species 3]

(ii) When Linnaeus classified P. aegeria, kingdom was the highest taxonomic
rank. In 1990 an updated classification system was introduced by
Carl Woese, to include the rank of domain.

State the domain for P. aegeria.

[1]

(iii) How could it be determined that butterflies of different body colours are the
same species?

[1]

[Turn over
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In the last 40 years, P. aegeria has significantly increased both its abundance and its
ecological range in Britain. This is thought to be due to climate change, allowing the
species to survive in more northerly habitats.

(c) Suggest two ways in which the increased ecological range of P. aegeria could
impact on other species.

1.

[2]
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7 Transpiration can be measured using a weight potometer as shown below.

transpiring
plant

film of oil to prevent
evaporation of water from
flask

flask of water

&

top pan balance

© Principal Examiner

A weight potometer was set up in a laboratory and the loss of mass was recorded at
intervals over 12 hours in bright light, as shown below.

Loss in
mass of
weight 25 1
potometer/g 20 -

0 1 2 3 4 5 6 7 8 9 10 11 12 13
Time/hours
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(@) (i) Describe and explain the trend shown.

[3]

(ii) Identify the evidence from the graph which suggests that the environmental
conditions in the laboratory remained constant during the investigation.

[1]
(b) (i) On the graph, sketch the results you would expect if the investigation
was carried out with this plant in a laboratory where the temperature
was 5°C lower. [1]
(if) Explain your answer.
[2]
[Turn over
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The image below is a scanning electron micrograph (SEM) of xylem from a

sweetgum plant. Transpiration involves the movement of water through this tissue.

This movement of water creates strong forces within the xylem.

© P. Dayanandan / Science Photo Library

(c) (i) Explain how strong forces arise within the xylem and describe how it is
adapted to withstand these forces.

[2]
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(ii) Identify evidence from the SEM that this is a young xylem vessel. Explain

the advantage of the feature identified.

[2]
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Section B
Quality of written communication will be assessed in this section.

Farming can have a negative impact on biodiversity. In the last 30 years, farmers

in Northern Ireland have been encouraged to adopt a range of practices to help
promote biodiversity on their land. In addition to these agricultural practices, several
other initiatives have been introduced to conserve habitats and promote biodiversity,
such as Areas of Special Scientific Interest (ASSI).

Describe and explain how agricultural practices can have a negative impact on
biodiversity and name two other initiatives that have been introduced to conserve
habitats and promote biodiversity in Northern Ireland. [15]
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