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written communication will be assessed
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Read each question carefully before you start to answer it.
Keep an eye on the time.

Try to answer every question.

Check your answers if you have time at the end.
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Answer ALL questions.

Some questions must be answered with a cross in a box [X. If you change your mind about an
answer, put a line through the box 8¢ and then mark your new answer with a cross [X.

1 (a) The diagram below shows some of the steps in the process of photosynthesis.

water » light-dependent reactions » molecule Q
v v
molecule P ATP molecules R and S
4 4
light-independent reactions

(i) Place a cross X in the box next to the name of molecule P in the diagram.

[J A carbon dioxide
[J B oxidised NADP
[J € reduced NADP
[0 D RUBISCO

(ii) Name the molecules R and S in the diagram.

molecule R ..o

MOIECUIE'S ..o
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(iii) Describe how molecule Q is produced.

(b) The electronmicrograph below shows an image of a chloroplast.

W

(i) Place a cross X in the box next to the name of the part labelled Z.

granum
ribosome

starch grain

O o oo
O N @ »

stroma

P 4 4 4 9 2 A 0 4 2 8

PMT



PMT

(ii) The equation below can be used to calculate the magnification of this chloroplast.

image length = actual length x magnification
The actual length of this chloroplast is 0.007 mm.

Measure the image length between lines W and Y. Use this equation to
calculate the magnification of the image.

magnification = ...

(iii) Describe the structure of chloroplasts in relation to their roles in photosynthesis.

(Total for Question 1 = 13 marks)
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2 Anti-viral drugs have been developed to treat patients infected with Human
Immunodeficiency Virus (HIV).

The diagram below shows the structure of HIV.

enzyme A
............

glycoproteins
enzyme B

(@) A glycoprotein has a carbohydrate attached to a protein molecule.
Describe the three-dimensional structure of a glycoprotein.
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(b) Some anti-viral drugs prevent HIV entering the host cells.

Suggest how these anti-viral drugs could prevent HIV entering the host cells.

(Total for Question 2 = 11 marks)
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3 The Atlantic tomcod is a fish found in the rivers of North America.

The photograph below shows an Atlantic tomcod.

Magnification x 1

Atlantic tomcod in the Hudson River are able to survive high levels of polychlorinated
biphenyls (PCBs). PCBs enter the water from industrial processes.

One group of scientists identified a mutation in the DNA of these fish. They found
that the AHR2 gene had six bases missing. This mutation was rarely found in Atlantic
tomcod in the unpolluted St. Lawrence River.

(@) Suggest how scientists in other countries learnt of these findings.
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*(b) (i) Describe how the DNA and protein of Atlantic tomcod from the Hudson River
could be compared with the DNA and protein of Atlantic tomcod from the
St. Lawrence River.

(i) Suggest one similarity in the DNA of the Atlantic tomcod from these two rivers.

Give an explanation for your answer.

10
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(i) Suggest one difference in the protein of the Atlantic tomcod from these two rivers.

Give an explanation for your answer.

(Total for Question 3 = 12 marks)
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4 The human body responds to infection by viruses in a number of ways.

The non-specific response involves interferon. The specific immune response requires
antigen presentation to the cells of the immune system.

(@) Explain the importance of interferon in the body’s response to infection by viruses.

(b) Describe the role of antigen presentation in the body’s specific immune response
to infection by viruses.

12
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(c) There is an‘evolutionary race’ between some viruses, such as HIV, and their host.

Suggest how this could affect the body’s specific immune response to infection
by viruses. Give an explanation for your answer.

(Total for Question 4 = 9 marks)
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5 Biofuels are being developed to reduce the effect of greenhouse gases on global
warming.

(@) The list below shows some of the gases found in the atmosphere:

carbon dioxide

e helium
e methane
e nitrogen
e oxygen

Place a cross X in the box next to the number of greenhouse gases in this list.

0 A 1
0B 2
0c 3

] D 4

(b) Biofuels are produced from crop plants.
Bioethanols are produced from carbohydrates, such as corn starch and sugar.
Biodiesels are produced from lipids, such as soybean oil and rapeseed oil.

(i) Describe the structure of lipids.
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(i) The table below gives some information about the production of biofuels
from four different crop plants.

Carbon dioxide emissions from the Level of resources used in production of

Crop plant | production of biofuels / kg per MJ biofuels
of energy produced water fertilisers | pesticides
Corn 811to 85 High High High
Sugar cane 4to 12 Medium to low High Medium
. Low to .
Soy 49 High medium Medium
Rape 37 High Medium Medium

Using the information in the table, discuss the advantages of producing
biodiesels instead of bioethanols.

16
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(iii) Fertilisers contain inorganic ions. Name three inorganic ions that could be
contained in the fertilisers and explain how these would improve the yield of
the crop plants.

(Total for Question 5 = 10 marks)
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6 Surtsey is a newly-formed volcanic island. The volcanic eruption finished in 1967.
The island is protected so that it can be used to study succession on volcanic islands.

The photograph below shows the plants on part of the island about 10 years after the
island was formed.

Bare rock

Low-growing plants
such as Honckenya
pebloides

(a) State what is meant by the term succession.
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(b) Suggest how this part of the island may have appeared five years before and five
years after this photograph was taken. Give reasons for your answer.

(c) (i) Describe how to carry out a study to compare the distribution of
Honckenya pebloides on two different parts of the island.

19
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(ii) Water availability affects the distribution of Honckenya pebloides.

Describe how water availability could be investigated in these two parts of the island.

(d) In 1985, the lesser black-backed gull colonised this island.

A large increase in the number of species of plants was recorded after these birds
colonised the island.

Suggest an explanation for this increase in the number of species of plants.

(Total for Question 6 = 13 marks)
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Mean level of antibodies in blood

Yellow fever is caused by a virus. Infection with this virus causes thousands of deaths
every year in people who have not been vaccinated.

The graph below shows the mean levels of antibodies in the blood of two groups of
people, group A and group B, after being vaccinated. The same vaccine was used
each time.

Group A consisted of eight people. They were given a vaccination against yellow
fever and their blood was analysed.

Group B consisted of nine people who had already been vaccinated against yellow
fever. They were given a second vaccination and their blood was analysed.
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(@) Place a cross X in the box next to the term that describes the type of immunity
that results from this vaccination against yellow fever.
L] A artificial active
[0 B artificial passive
[J € natural active
[0 D natural passive
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(b) (i) Compare the changes in the mean levels of antibodies in these two groups of
people in the first fifteen days after vaccination.

(i) Explain why the mean levels of antibody in group B are different from group A
in the first fifteen days.

22
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(c) Using the information in the graph, explain the advantage of vaccinating people
twice against yellow fever.

(Total for Question 7 = 11 marks)
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8 The decomposition of leaves depends on the content of the leaves, the presence of
certain microorganisms and a number of abiotic factors.

Leaves consist of a number of organic molecules, including lignin and cellulose.

(@) Place a cross X in the box next to the groups of microorganisms that all cause
decomposition.

L]
L]
L]
O

bacteria and fungi
bacteria and viruses
fungi and viruses

bacteria, fungi and viruses

(b) An investigation was carried out into the effect of lignin content on the
decomposition of leaves from different types of tree.

The lignin content of leaves from an ash tree was determined. A pile of ash leaves
was collected and weighed. The leaves were left for 40 days and reweighed. The
mean daily loss in mass was calculated.

This was repeated for leaves from five other species of tree. All six piles of leaves
had the same starting mass.

The results of this investigation are shown in the graph below.

Mean daily loss in mass / g day™
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(i)

O o oo

A student made the following conclusions from the data.

Beech leaves decompose faster than cherry leaves.
Microorganisms are needed for the decomposition of these leaves.

There is a causal relationship between lignin content and decomposition.

Place a cross Xin the box next to the number of correct conclusions made by
the student.

A none
B one
C two
D three

Place a cross X in the box next to the term that completes the following
statement.

Each pile of leaves had the same mass to ensure the investigation was

A accurate
B precise
C reliable
D

valid

P 4 4 4 9 2 A 0 2 5 2 8
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(iii) Suggest what happens to the cellulose in these leaves during decomposition.

(iv) The student repeated this investigation on sycamore leaves.

Explain why it would be necessary to keep the temperature of this
investigation the same as the original.

(Total for Question 8 = 11 marks)

TOTAL FOR PAPER =90 MARKS
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