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SECTION A—Questions 1–25 (25 marks)

Instructions for completion of Section A are given on Page two.

SECTIONS B, C AND D

The answer to each question should be written in a separate answer book.  Square-ruled paper (if used)
should be placed inside the front cover of the appropriate answer book.

Rough work should be scored through.

Section B (30 marks)

Both questions should be attempted.

Section C (30 marks)

Questions 1 and 2 in this section each contain a choice.

Section D (15 marks)

This section contains a choice.  Only one of the six questions should be answered.
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SECTION A

Read carefully

1. Check that the answer sheet provided is for Biology Advanced Higher (Section A).

2. Fill in the details required on the answer sheet.

3. In this section a question is answered by indicating the choice A, B, C or D by a stroke made in ink in the

appropriate place on the answer sheet—see the sample question below.

4. For each question there is only one correct answer.

5. Rough working, if required, should be done only on this question paper or on the rough working sheet

provided—not on the answer sheet.

6. At the end of the examination the answer sheet for Section A must be placed inside the front cover of this

answer book.

SAMPLE QUESTION

Which of the following molecules contains six carbon atoms?

A Pyruvic acid

B Glucose

C Ribulose bisphosphate

D Acetyl co-enzyme A

The correct answer is B—glucose.  A heavy vertical line should be drawn joining the two dots in the

appropriate box in the column headed B as shown in the example on the answer sheet.

If, after you have recorded your answer, you decide that you have made an error and wish to make a change,

you should cancel the original answer and put a vertical stroke in the box you now consider to be correct.

Thus, if you want to change an answer D to an answer B, your answer sheet would look like this:

If you want to change back to an answer which has already been scored out, you should enter a tick (�) to the

RIGHT of the box of your choice, thus:

.

.

.

.

A B C D

.

.

.

.

A B C D
.

.

.

.

A B C D
.

.� OR �
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4. The table shows typical concentrations of

three ions inside and outside the nerve cell of a

squid.

Which of the following conclusions based on

the data is correct?

A The ratio of potassium ions inside the cell

to potassium ions outside is 1:20.

B The concentration of sodium ions outside

the cell is nine times greater than inside.

C There are three times more chloride ions

than potassium ions in the cell.

D Sodium ions show the biggest concentration

difference across the membrane.

5. The diagram below represents an organic

molecule.

The molecule represented is a

A phospholipid

B triglyceride

C fatty acid

D steroid.

6. Which of the following forms of non-covalent

bonding stabilises the secondary structure of a

protein?

A Ionic bonding

B Hydrogen bonding

C Van der Waals forces

D Hydrophobic interaction

1. The diagram below represents the four phases

of the cell cycle.

Which line of the table correctly identifies the

four phases?

2. Totipotency is the ability of somatic cell nuclei

to

A regenerate all cell types

B grow exponentially

C form tumours

D form hybrids.

3. The sodium-potassium pump transports

A sodium and potassium ions out of a cell

B sodium and potassium ions into a cell

C sodium ions into a cell and potassium ions

out of a cell

D sodium ions out of a cell and potassium

ions into a cell.
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SECTION A

All questions in this section should be attempted.

Answers should be given on the separate answer sheet provided.



9. Neurotransmitters, peptides and steroids are

all involved in cell signalling.  Signalling

molecules may be either hydrophobic or

hydrophilic.

Which of the following correctly represents

the characteristics of the signalling molecules?
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7. The diagram below can be used to identify the mRNA codons for some amino acids.

Which of the mRNA codon sequences would not produce the following sequence of amino acids?

ARGININE-LEUCINE

A CGC CUG

B AGA CUC

C CGU CUG

D GGA AUC

8. The diagram below represents part of a metabolic pathway in a bacterium.

An excess of amino acid 3 reduces the rate of the reaction catalysed by enzyme X.  This is due to

A competitive inhibition

B non-competitive inhibition

C end product inhibition

D excess substrate inhibition.

Amino acid 1 Amino acid 2 Amino acid 3enzyme X enzyme Y

Neurotransmitters

hydrophobic

hydrophobic

hydrophilic

hydrophilic

A

B

C

D

Peptides

hydrophilic

hydrophobic

hydrophilic

hydrophobic

Steroids

hydrophobic

hydrophilic

hydrophobic

hydrophilic
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13. Ammonium sulphate is often added to soils as

a fertiliser.

Before being absorbed by plant roots, it is

normally converted to another form.  The

micro-organisms that carry out this conversion

are the

A nitrogen-fixing bacteria

B dentrifying bacteria

C root nodule bacteria

D nitrifying bacteria.

14. Which of the following statements about

leghemoglobin is correct?

A It is made by root cells to supply bacteria

with oxygen.

B It is made by bacteria to maintain

anaerobic conditions.

C It is made by root cells to stop oxygen

reaching bacteria.

D It is made by bacterial cells to ensure

aerobic conditions.

15. In a survey of a moth population, 70

individuals were captured, marked and then

released.  Twenty-four hours later, another

sample of moths, numbering 60, was captured.

Ten of these moths were found to be marked.

The population can be estimated from the

following formula:

Using this method, the estimated population

size for the moths was

A 130

B 140

C 420

D 4200.
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10. Lambda DNA (λDNA) is cut into fragments

by the restriction endonucleases EcoRI and

HindIII at the sites indicated.

If λDNA was cut with both of the restriction

endonucleases, the number of fragments

would be

A 6

B 8

C 13

D 14.

11. Forensic science uses a technique known as

DNA profiling as a means of identification.

Which of the following genetic features is

identified by DNA profiling?

A Chromosome abnormalities

B Specific genes

C Mutated genes

D Hypervariable regions

12. The diagram below represents the carbon

cycle.

The process indicated at X is

A photosynthesis

B decomposition

C combustion

D respiration.

λDNA

EcoRI cut site

HindIII cut site

Fossil fuels

Carbon in organic
components of

consumers

Carbon dioxide

Carbon in organic
components of

producers

X

 

number in population

number in firstsample

number insecondsample

number recaptured from firstsample
=
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17. A biotic interaction beneficial to one species

which leaves the other unaffected is called

A parasitism

B mutualism

C competition

D commensalism.

18. Which of the following interactions between

two species leads to a reduction in the

population density of both?

A Competition

B Commensalism

C Predation

D Parasitism

19. Which of the following descriptions of

conformers is correct?

A Internal environment changes passively.

B Internal environment stays constant

passively.

C Internal environment changes actively.

D Internal environment stays constant

actively.

20. Herbicides are used in agriculture to 

A promote the health of primary consumers

B reduce plant competition

C destroy insect populations

D increase soil nutrients.

16. The graph below shows the changes in population density which occurred after three interacting species

were introduced into a pond.

Which of the following food chains best accounts for the trends shown by the graph?

A X Y Z

B Z Y X

C X Z Y

D Z X Y

P
o
p
u
la

ti
o
n
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e
n
si

ty

Species Z

Species X

Species Y

Time
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21. Which of the following graphs best represents

the effect of a density-dependent factor on the

density of a population?

A

B

C

D
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Questions 22 and 23 refer to the information given

below.

The table below gives estimates of global grain

production between 1950 and 2000.

22. Global grain production increased fastest

between 

A 1980 and 1990

B 1970 and 1980

C 1960 and 1970

D 1950 and 1960.

23. The mass of grain produced per hectare

doubled between 

A 1960 and 1970

B 1960 and 1980

C 1960 and 1990

D 1960 and 2000.

24. In which of the following would you expect to

find the highest concentration of DDT? 

A Insectivorous birds

B Raptors that feed on herbivores

C Raptors that feed on insectivores

D Herbivorous insects

P
o
p
u
la

ti
o
n
 d

e
n
si

ty
P
o
p
u
la

ti
o
n
 d

e
n
si

ty
P
o
p
u
la

ti
o
n
 d

e
n
si

ty
P
o
p
u
la

ti
o
n
 d

e
n
si

ty

Time (years)
0 1 2

Time (years)
0 1 2

Time (years)
0 1 2

Time (years)
0 1 2

Date

1950

1960

1970

1980

1990

2000

Grain production
(million tonnes)

631

824

1079

1430

1769

1680

Harvested area
(million hectares)

587

646

663

772

691

682
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25. The table below shows the number of beet

armyworm larvae found in plots of cotton

plants that had, or had not, been treated with

an insecticide.  The insecticide was applied on

both the 27th of June and the 1st of August.

Which of the following is the most likely

explanation for the differences between the

treated and untreated plots?

A The insecticide kills a predator of the

larvae.

B The larvae are resistant to the insecticide.

C The beet armyworm breeds in July.

D The larvae have a short lifecycle.

Sampling
dates

Number of beet armyworm larvae

Treated plots Untreated plots

July 8

15

22

29

August 5

12

3

33

22

42

120

160

3

2

17

10

8

10

[END OF SECTION A]

Candidates are reminded that the answer sheet MUST be returned INSIDE the 
front cover of this answer book.

[C007/SQP154] 8



SECTION B begins on Page ten
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SECTION B

Both questions in this section should be attempted.

Cell and Molecular Biology

1. Ethene is a gas produced in plants from the amino acid methionine.  The metabolic

pathway is shown in Figure 1.

The molecular structure of amino acids is shown in Figure 2.

Ethene influences the ripening process in fruits by enhancing the action of respiratory

enzymes.  Ethene also stimulates the production of the enzyme cellulase which breaks

down cellulose present in plant cell walls, causing the fruits to soften.

The data shown in the Table relate to an experiment in which apple trees were sprayed

with methionine one month prior to harvesting the fruit.  Apple fruits, because of their

acidity and hardness, are often inedible even when fully grown.
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enzyme 1

Intermediate A

ATP
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Intermediate B
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(stimulated by ethene)
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R
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HOOC NH2

Figure 1
Metabolic pathway showing the production of

ethene

Figure 2
Molecular structure of amino acids
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1. (continued)

Table: Effects of methionine on apple fruits.

The experimental trees were sprayed with a solution of methionine, while the control

trees were sprayed with water—in both cases one month prior to harvesting.

Note: In the scales for hardness, acidity and sweetness, the higher the number, the harder,

more acid and sweeter the apple was at harvesting.

(a) (i) Metabolic pathways can be regulated by end product inhibition.

Explain the term end product inhibition and state the advantage of this as a

control mechanism.

(ii) With reference to Figure 1, give one piece of evidence supporting the statement

that the production of ethene is not controlled by end product inhibition.

(iii) From Figure 1, predict the effect of an increase in respiration rate on the

production of ethene in an apple.  Give reasons for your answer.

(b) (i) From Figure 2, identify the components X and Y in the molecular structure of

amino acids.

(ii) Explain how different types of amino acid arise from this basic structure.

(iii) List the four main classes of amino acids based on their functional group.

(c) (i) Use the Table to list three effects of added methionine on apples.

(ii) Calculate the volume of ethene produced by 100 kilograms (kg) of apples

treated with methionine over a period of 24 hours.

Express your answer in millilitres (ml).

(d) One ripe apple can speed up the ripening process of all other apples in a barrel.

Using the information provided, explain this effect.

Marks

2

1

3

1

1

2

1

2

2

(15)
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Environmental Biology

2. An investigation into changes in the population size of the Douglas squirrel (Tamiasciurus
douglasii) was carried out in the coniferous forests of British Columbia from March 1978

to September 1979.  The main food source of the Douglas squirrel is seeds from the cones

of coniferous trees especially those of the Douglas Fir.

Two 9 hectare areas (a control area and an experimental area) were chosen for the

investigation.  Information on the forest composition of the two areas is shown in Table 1.

The population sizes of the squirrels in the two areas were estimated by live trapping.

The traps were checked twice daily and the squirrels were then released.  The control area

received no additional food but, in the experimental area, sunflower seeds were

distributed around each trap every week.  The results of the survey are shown in the

Figure.

Adult survival was also investigated.  Calculations of survival rates are shown in Table 2.
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Figure:  Estimated population size of the Douglas
squirrel in the study areas during 1978–1979.

Table 1:  Forest composition of the
two study areas.
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Table 2:  Survival rates for adult male
Douglas squirrels in the study areas.
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2. (continued)

(a) Using the information in the Figure, describe the changes in population size of the

squirrels in the experimental area during 1978 and 1979.

(b) To the nearest whole number, how many more Douglas Fir trees were there in the

experimental area compared to the control area?

(c) From Table 2, compare the survival rates of squirrels in control and experimental

areas in 1978 and 1979.

Suggest an explanation.

(d) The biologists who carried out the study concluded that availability of food limited

population size in the Douglas squirrel.

(i) State one piece of evidence which supports this conclusion.

(ii) Give one reason why such a conclusion might not be valid.

(e) (i) Why is intra-specific competition most intense in the experimental area from

January to July 1979?

(ii) What effects of this competition are likely to account for the change which

occurred in the population during this time?

(iii) Explain why competition between individual Douglas squirrels is likely to be

more intense than competition with other species of squirrels.

(f) Whilst the fundamental niche of the Douglas squirrel remains constant, the realised

niche may vary from year to year and from place to place.

(i) Explain what is meant by the term fundamental niche.

(ii) Describe one way in which the realised niche of the squirrels was different in

the two areas studied.

[END OF SECTION B]
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(15)
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SECTION C

Both questions in this section should be attempted.

Note that each question contains a choice.

Labelled diagrams may be used where appropriate.

Cell and Molecular Biology

1. Answer either A or B.

A. Name the main polysaccharides in plants and animals and outline their functions.

Describe how the structure of each arises from glucose as a monomer.

OR

B. Summarise the main structural features that distinguish eukaryotic plant cells from

prokaryotic bacterial cells.  (You may use a table if you wish.)

Environmental Biology

2. Answer either A or B.

A. Give an account of symbiotic relationships, including a detailed example of each.

OR

B. Give an account of the development of ecosystems using the following themes:

(i) succession and types of succession;

(ii) changes in complexity of ecosystems during succession;

(iii) the effects of intensive farming on the complexity of natural ecosystems.
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SECTION D

Note this section contains a choice.

Answer ONE of the following questions.

Labelled diagrams may be used where appropriate.

Animal Behaviour

1. Outline the principles and problems involved in observing and interpreting animal

behaviour.

OR

2. Briefly compare the strategies used by solitary and group predators to capture prey, then

outline the range of defence strategies prey animals have for avoiding capture.

OR

Biotechnology

3. Give an account of the commercial production of monoclonal antibodies.

OR

4. Give an account of the factors to be considered at each stage in the industrial production of

an extra-cellular enzyme suited to working at high temperature.

OR

Physiology, Health and Exercise

5. Give an account of how cardiovascular diseases arise and outline some of the risk factors

in their development.

OR

6. Discuss the factors that influence the energy needs and energy expenditure of the body.

[END OF QUESTION PAPER]
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