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BIOLOGY – HIGHER LEVEL
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Section A

Answer any five questions from this section.
Each question carries 20 marks.
Write your answers in the spaces provided on this examination paper.

Section B

Answer any two questions from this section.
Each question carries 30 marks.
Write your answers in the spaces provided on this examination paper.

Section C

Answer any four questions from this section.
Each question carries 60 marks.
Write your answers in the answer book.

It is recommended that you spend not more than 30 minutes on Section A and 30 minutes on
Section B, leaving 120 minutes for Section C.

You must return this examination paper with your answer book at the end of the
examination.
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Section A
Answer any five questions.
Write your answers in the spaces provided.
1.

2.

From your knowledge of ecology explain any five of the following terms:
(a)

Biosphere. _______________________________________________________________________

(b)

Niche. __________________________________________________________________________

(c)

Biotic factor. _____________________________________________________________________

(d)

Trophic level. ____________________________________________________________________

(e)

Competition. _____________________________________________________________________

(f)

Symbiosis. ______________________________________________________________________

(a)

The following biochemical reactions took place in some living cells:
(i)

A

B+C+D

Is this an example of anabolism or catabolism?
__________________________________________________________________________
(ii)

Fat

X

Fatty Acids + Y

Identify X and Y.
X . ________________________________ Y . ____________________________________
(b)

(i)

How does a phospholipid differ from a fat?

Phospholipid: _____________________________________________________________________
Fat: _____________________________________________________________________________
(ii)

Name a fat-soluble vitamin.
__________________________________________________________________________

(iii)

State a disorder due to a dietary deficiency of the vitamin referred to in (b) (ii).
__________________________________________________________________________

(iv)

Give any two functions of minerals in organisms.
1. _______________________________________________________________________
2. _______________________________________________________________________
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3. The diagram shows a region of tissue that includes body cells and parts of the circulatory and lymphatic systems.

Direction of blood flow
Body Cells

A

C
B

(a)

Name part C. _____________________________________________________________________

(b)

What type of blood vessel is A?_______________________________________________________

(c)

If a transverse section of A were viewed under the microscope state one way in which it would
differ from a transverse section through B.
________________________________________________________________________________

(d)

Give two functions of the lymphatic system.
1. ______________________________________________________________________________
2. ______________________________________________________________________________

(e)

Give one way in which lymph differs from blood.
________________________________________________________________________________

(f)

Name a major blood vessel that returns the blood in B to the heart.
________________________________________________________________________________
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4.

(a)

The living world may be divided into five kingdoms: Monera; Protista; Fungi; Plantae; Animalia.
In the case of each of the following pairs of kingdoms give any structural feature of members of the
first-named kingdom not found in members of the second kingdom.

(b)

(i)

Fungi and Animalia. ___________________________________________________________

(ii)

Plantae and Fungi. ____________________________________________________________

(iii)

Animalia and Monera. _________________________________________________________

(iv)

Protista and Animalia. _________________________________________________________

In each of the following cases, name an organism that fits the description.
(i)

A multicellular fungus. _________________________________________________________

(ii)

A member of the Protista that catches and consumes smaller organisms.
____________________________________________________________________________

(iii)

5.

A harmful member of the Monera. ________________________________________________

Indicate whether the following statements are true (T) or false (F) by placing a tick ( ) in the appropriate
box in each case.

T
(a)

Single-celled organisms use meiosis for asexual reproduction.

(b)

In telophase of mitosis, a cleavage furrow forms in plant cells.

(c)

When a cell is not dividing it is said to be in prophase.

(d)

The nuclear membrane disappears in the early part of mitosis.

(e)

Centromeres give rise to the nuclear spindle.

(f)

Mitosis is a source of variation.

(g)

In multicellular organisms mitosis is primarily used for growth.
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F

6.

(a)

Suggest an advantage of using ATP as an energy store in cells.
____________________________________________________________________________

(b)

Name two processes requiring ATP that occur in cells.
1. ___________________________________

(c)

Name two substances, other than carbon dioxide, into which pyruvate may be broken down
under anaerobic conditions in cells.
1. ___________________________________

(d)

2. __________________________________

2. __________________________________

What is the name of the two-carbon compound into which pyruvate is broken down under
aerobic conditions?
____________________________________________________________________________

(e)

Briefly describe the fate, under aerobic conditions, of the two-carbon compound referred to in
part (d).
____________________________________________________________________________
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Section B
Answer any two questions.
Write your answers in the spaces provided.
Part (a) carries 6 marks and part (b) carries 24 marks in each question in this section.
7.

(a)

(i)

Name a part of a seed in which food for germination is stored.
___________________________________________________________________________

(ii)

Name the three factors necessary for seeds to germinate.
1. _____________________

(b)

2. ____________________ 3. ______________________

Answer the following questions on seed germination.
(i)

At the start of the investigation to show digestive activity during germination the seeds were
sterilised.
1. Why is this necessary? ________________________________________________________
__________________________________________________________________________
2. How did you sterilise the seeds? ________________________________________________
__________________________________________________________________________

(ii)

Name the substance that is used as a medium on which to germinate the seeds.
___________________________________________________________________________

(iii)

What substance, to be digested by the seeds, was added to the above medium?
___________________________________________________________________________

(iv)

What control did you use in this demonstration?
___________________________________________________________________________

(v)

How did you demonstrate that digestive activity had taken place?
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
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8.

(a)

E

Answer the following questions with reference to the microscope.
(i)

State the function of the part labelled A in the diagram.
_______________________________________________

(ii)

A

O

Lens E is marked 10× and lens O is marked 40×.
A cell is viewed through lenses E and O.
The image of the cell is 0.8 mm in diameter.
What is the actual diameter of the cell?
_______________________________________________

(b)

Answer the following questions in relation to the procedures that you followed when preparing
animal cells for examination with a light microscope.
(i)

Describe how you obtained a sample of cells.
__________________________________________________________________________
__________________________________________________________________________

(ii)

What stain did you use on the sample?
_________________________________________________________________________

(iii)

Outline how you used the coverslip.
_________________________________________________________________________
_________________________________________________________________________

(iv)

Explain why a coverslip is used.
________________________________________________________________________

(v)

Describe how you examined the cells using the microscope.
_________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________

(vi)

Draw a labelled diagram of the cells as seen at high magnification.
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9.

(a)

(i)

Give one example of a limitation of the scientific method.
__________________________________________________________________________

(ii)

Where do scientists usually publish the results and conclusions of their investigations?
__________________________________________________________________________

(b)

Answer the following in relation to investigations that you carried out in the laboratory.
(i)

1.

When dissecting a mammalian heart where, precisely, did you locate the tricuspid
valve?

___________________________________________________________________________
2. Briefly describe how you carried out the dissection to expose this valve.
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
3.

Where did you find the semilunar valves during the dissection?

___________________________________________________________________________
(ii)

1.

When you investigated the effect of exercise on the human pulse rate or breathing
rate what did you first establish?

___________________________________________________________________________
2.

How did you measure pulse rate or breathing rate?

___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
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Section C
Answer any four questions.
Write your answers in the answer book.
10.

(a)

(b)

(c)

(i)

Explain the term species.

(ii)

What is meant by the term gene expression?

(9)

Last year it was discovered, by DNA analysis, that meat products labelled as beef contained
meat from other animals, particularly horses and pigs.
(i)

Name the biomolecule that is the major component of meat.

(ii)

Where in a cell are these biomolecules manufactured?

(iii)

Name the molecule, formed from DNA, which carries the instruction to manufacture these
biomolecules.

(iv)

Name and outline the procedure used for analysing the DNA samples that revealed the
presence of horse meat in products labelled as beef.

(v)

Would the result obtained from the procedure referred to in (iv) be the same if the beef were
contaminated with pig meat? Explain your answer.
(27)

The diagram shows part of the genotype of an individual of the Aberdeen Angus cattle breed.
This breed is unusual in that the allele for the polled (hornless) condition is dominant to the one for
the horned condition.
P

p
X

Y

(i)

What term is used to describe the allele pair Pp?

(ii)

Is this a sex-linked condition? Explain your answer.

(iii)

What is the phenotype and sex of the animal whose partial genotype is shown above?

(iv)

Draw a diagram, similar to the one shown, to describe an Aberdeen Angus which, when
crossed with the one above, would ensure the production of a polled calf.

(v)

Name a group of organisms in which the XY chromosome pair gives rise to a different sex
than in cattle.
(24)
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11.

(a)

(b)

(i)

Name the type of joint shown in the diagram.

(ii)

Name the structure labelled A, which attaches muscle to bone.

(iii)

Explain what is meant by an antagonistic muscle pair.

A

(9)

Answer the following questions in relation to the human nervous system.
(i)

Name the type of particle whose movement in and out of neurons is an essential feature of
nerve impulse transmission.

(ii)

One of the roles of the particles referred to in (i) is the activation of neurotransmitters.
Give an account of how neurotransmitters work.

(iii)

(c)

1.

Distinguish between the position of the cerebellum and the position of the cerebrum
in the human brain.

2.

State three functions of the cerebrum.

(27)

Read the following extract and then answer the questions below.
Alzheimer’s disease (a degenerative brain condition), like many other degenerative illnesses, is
driven by genes and recently scientists have identified a group of genes that are thought to be
associated with this disease. The disease is thought to be caused by a build up of protein-based
plaques in the brain, and investigators now believe they have an understanding of ways to interrupt
that process. Technology is helping too, as researchers exploit new ways to scan the brain and
detect the first signs of trouble, peering deeper into human and animal neural tissue to pinpoint the
very molecules that give rise to the disease.
(Adapted from Alzheimer’s Unlocked, TIME, Volume 176, No. 17. 2010.)

(i)

What do you think is meant by the term “degenerative illnesses”?

(ii)

Is Alzheimer’s disease driven by a single gene or by many genes?

(iii)

What is thought to cause the disease?

(iv)

Suggest a possible symptom of Alzheimer’ disease.

(v)

How is the advance of technology helping in the fight against the disease?

(vi)

There are probably more people suffering from the disease now than ever before.
Suggest a reason for this.

(vii)

Name another disorder of the nervous system and give a possible treatment for it.
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(24)

12. (a) (i)
(ii)

(b) (i)
(ii)

(c)

Name the structures found in stems, equivalent to stomata in leaves, which are involved in gaseous
exchange in plants.
Name two compounds that leave the plant through the structures referred to in part (i).

(9)

Draw a large labelled diagram of the human breathing tract.
Outline the details of the process of inhalation.

(27)

Answer the following questions in relation to carbon dioxide.
(i)

Name a structure found in cells in which carbon dioxide is produced.

(ii)

Give a feature of a capillary which allows the rapid uptake of carbon dioxide.

(iii)

Carbon dioxide levels are usually higher in venous blood than in arterial blood.
Why is this the case?

(iv)

Name a blood vessel which is an exception to the situation outlined in (iii) above.
Give a reason for the exception.

(v)

Briefly outline the role of carbon dioxide in the control of the human breathing rate.

(24)
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13.

(a)

Study the graphs of enzyme activity below and answer the questions that follow.

Graph A

(b)

(c)

Graph
B B

(i)

In the case of each graph state the relationship between the rate of reaction (y-axis) and another
factor (x-axis).

(ii)

In the case of graph B, what factor could be responsible for the changes in activity of the
enzyme?

(i)

Give a detailed account of how enzymes work, referring in your answer to their specificity.

(ii)

Name two processes that occur in plant or animal cells that require the use of enzymes.

(iii)

Some biological washing powders contain enzymes similar to the ones found in our digestive
system. Many of these enzymes are extracted from bacteria.
1.

Suggest why such enzymes are included in washing powder.

2.

Why is 40 °C the recommended temperature for these washing powders?

3.

Suggest what would happen to these enzymes in an 80 °C wash.

(9)

(27)

In the course of your practical studies you immobilised an enzyme and then investigated its activity.
You also prepared alcohol using yeast.
(i)

Draw a labelled diagram of the apparatus you used to prepare alcohol.

(ii)

Give two advantages of using immobilised yeast cells in the production of alcohol.

(iii)

How did you test for the presence of alcohol?
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14.

Answer any two of (a), (b), (c).
(a)

(b)

(i)

(30, 30)

Name:
1.

the site of production of a pollen grain and

2.

the structure on which it must land to complete pollination.

(ii)

Name two methods of cross pollination.

(iii)

Many species of plant have mechanisms that prevent self-pollination.
Suggest how such plants could benefit from this.

(iv)

Describe in detail the events that follow the arrival of a pollen grain at the destination referred
to in (i), up to and including fertilisation.

(v)

Which part of a flower usually develops into a fruit?

(i)

Draw a diagram of a transverse section through a young dicotyledonous stem as seen under
the low power lens of a microscope. Indicate on your diagram a location for each of the
following: dermal tissue, ground tissue, vascular tissue.

(ii)

1. Which of the above tissue types has a different location in a young root?
2. Where precisely is the tissue type referred to in 1. found in the root?
3. Give one function of ground tissue.

(c)

(iii)

Draw labelled diagrams to show the detailed structure of the two vascular tissues of plants.

(iv)

Which of the tissues referred to in (iii) is composed of living cells?

(v)

What is the function of meristematic tissue?

(i)

Explain how water enters root hairs and then passes to the vascular tissue.

(ii)

In which of the vascular tissues will water now rise through the plant?

(iii)

Give two features of the tissue referred to in (ii) that facilitate this upward movement of water.

(iv)

Name and briefly explain any two processes involved in the upward movement of water in
plants.
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15.

Answer any two of (a), (b), (c).
(a)

(30, 30)

Phytoplankton is the collective term covering the small photosynthetic organisms which are part of
aquatic ecosystems. The solid line in the graph below shows the fluctuation in phytoplankton
numbers in a lake over a twelve month period. The broken lines show the variations over that period
in temperature, light and nutrient levels.

Nutrients
Light
Phytoplankton
Temperature

(b)

(i)

What does the graph tell you about the phytoplankton population?

(ii)

Why do you think that nutrient levels are high in winter and then drop sharply in spring?

(iii)

Give an example of an inorganic nutrient, necessary for phytoplankton growth, that you would
expect to find in lake water.

(iv)

Zooplankton is the collective term for the small animals present in the lake. Copy the graph
for phytoplankton into your answer book and then, on the same axes and using a dashed
(---) line, show how the numbers of zooplankton would vary over the twelve month period.
Briefly explain the graph that you have drawn.

(v)

Other than the effect of the zooplankton, suggest why the phytoplankton population drops in
late autumn.

Read the passage below and answer the questions that follow.
European rabbits were introduced by settlers into Australia in 1859. Within 70 years the rabbit
population grew enormously across most of the continent. The rapid spread of the rabbit led to the
destruction of large areas of vegetation, leading to the extinction of many plant species. Loss of
vegetation leads to soil erosion as the exposed soil is washed or blown away, removing valuable soil
nutrients required for new plants to develop. This soil is typically deposited in waterways, causing
siltation and destroying aquatic ecosystems. Farmers battled the problem, fencing their properties
with special netting, using poisons, digging out warrens and finally introducing the Myxoma virus as
a form of biological control. This virus, a benign parasite of the Brazilian forest rabbit, was lethal for
European rabbits. It quickly reduced Australia’s rabbits to a mere 5% of former numbers. However,
this solution was not long-lasting and rabbit numbers recovered.
(i)

Describe a procedure for estimating rabbit numbers in an ecosystem.

(ii)

Suggest one reason for the initial rapid increase of the rabbit population.

(iii)

Give two possible effects on an ecosystem of the extinction of a plant species.

(iv)

Suggest one advantage and one disadvantage of biological control of a pest organism.

(v)

Suggest one reason why the rabbit numbers recovered.
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(c) The graph shows the growth in human population from 1 AD to present times.

Billions of People

World Population Growth in Billions

Year

(i)

Name three factors can that affect human population.

(ii)

Suggest two reasons why the human population increased so rapidly from the mid-1800s.

(iii)

Suggest what could happen to biological diversity as the human population continues to increase.

(iv)

The vast amount of waste generated is one of the consequences of this huge increase.
Mention the three main ways in which waste can be minimised.

(v)

What is pollution?

(vi)

What is the role of microorganisms in pollution control?

(vii)

Describe the role of
1. Plants
2. Animals
in the Nitrogen Cycle and in the Carbon Cycle.
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