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2001 Higher School Certificate Specimen Examination Paper

Biology

Introduction

This booklet contains the specimen examination paper for the 2001 Higher School
Certificate examination in Biology. A mapping grid is also included, showing how each
question in the examination relates to the syllabus outcomes and content, and to the
performance bands.

The specimen paper shows the format of the New HSC examination. It has been printed
on A4 paper and side-stapled to make it convenient for use in schools. Actual
examination papers will be produced as A4 booklets. All New HSC papers will be
printed on white paper.

The 2001 HSC specimen papers have been produced in accordance with the Board’s
Principles for Setting HSC Examinations in a Standards-Referenced Framework,
published in Board Bulletin Volume 8 Number 9 (Nov/Dec 99). Questions are closely
related to the outcomes of the course, and the paper as a whole is structured to allow for
appropriate differentiation of student performance at all levels on the performance scale.

The papers have been designed so that students have a clear understanding of what they
are required to do in each question and in working through the paper. Instructions have
been standardised, and the demands of the questions have been made explicit. Key
words in questions, such as ‘discuss’, ‘analyse’, and ‘explain’, have been used
consistently in accordance with the glossary published in the Board’s Assessment
Support Document.

This specimen paper is an example of the type of examination that could be prepared
within the examination specifications in the Biology syllabus. Examinations will be
based on the syllabus, and will test a representative sample of syllabus outcomes.
Therefore, the range and balance of outcomes tested in HSC examinations in 2001 and
subsequent years may differ from those addressed in the specimen paper.

The mapping grid is an important feature of the development of the examination. It aids
in ensuring that the examination as a whole samples a range of content and outcomes,
and allows all students the opportunity to demonstrate their level of achievement.
Where courses have components in the examination other than written papers, the grid
indicates the wider range of outcomes that are assessed by including these other
components.

There are a number of points to note in considering the Biology specimen paper:

« There is a variety of question types. Some questions have parts while others ask a
single question that requires an integrated response. Together, these question types
provide candidates with opportunities to demonstrate a range of skills across
different levels of the performance scale.

« The number of questions and the marks allocated to each question in Part B, and the
number of parts and the marks allocated to each part in the Option questions, may
vary from year to year.



All question parts are out of whole marks. This will assist candidates in determining
the relative value of questions and parts, and in allocating their time appropriately.
The number of Part B Answer Booklets and the number of questions to be answered
in each Answer Booklet may vary from year to year.



HSC Specimen Examination Mapping Grid

Biology

For each item in the examination, the grid shows the marks allocated, the syllabus content and syllabus
outcomes it relates to, and the bands on the performance scale it is targeting. The range of bands shown
indicates the performance candidates may be able to demonstrate in their responses. That is, if an item is
shown as targeting Bands 3 — 5, it indicates that candidates who demonstrate performance equivalent to the
Band 3 descriptions should be able to score some marks on the item, while those who perform at Band 5 or
above could reasonably be expected to gain high marks. In the case of one-mark items, candidates who
demonstrate performance at or above the bands shown generally could be expected to answer the item

correctly.
Question Marks Content Syllabus outcomes Targeted
performance
bands
1 1 9.1 H13 2-3
2 1 9.2.3 H6 3-4
3 1 9.2.1,9.2.3 H6 5-6
4 1 9.2.2 H6 3-4
5 1 9.2.3 H6 2-3
6 1 9.2.1 H6 3-4
7 1 9.3.1 H7, H10 4-5
8 1 9.3.2 H9 2-3
9 1 9.3.3 H9 5-6
10 1 9.3.3 H6 4-5
11 1 9.3.5 H5 4-5
12 1 9.4.1 H4 2-3
13 1 9.4.2 H1 2-3
14 1 9.4.2,94.4 H8 3-4
15 1 9.4.7 H14 4-5
16(a) 2 9.2.1 H6 2-3
16(b)(i) 1 9.2.1 H6, H11 4-5
16(b)(ii) 1 9.2.1 H6, H11 4-6
16(c) 2 9.2.1 H6, H11 5-6
17(a) 2 9.2.2 H4, H6 3-4
17(b) 3 9.2.2 H1, H4, H6 2-5
18 3 9.2.3 H6 2-5
19(a) 2 9.2.2 H6 2-3
19(b) 4 9.2.2 H2, H6 2-5
20(a) 2 9.3.1,9.3.3,9.34 H2, H7, H13 2-3
20(b) 2 9.3.1,9.3.3,9.34 H2, H7, H13 3-4
21 3 9.3.2 H9 2-4
22 6 9.3.5 H1, H3, H4, H5, H9, H13 2-6
23 7 9.34 H1, H2, H6, H9, H15 2-6
24 3 9.4.7 H2, H3, H12 2-3
25 3 9.4.4 H1, H4, H8, H14 2-5
26 3 9.4.8 H3, H6, H10, H13 2-6
27 5 9.4.3 H1, H4, H5 2-6
28 6 9.4.2 H11, H12 2-6




Question Marks Content Syllabus outcomes Targeted
performance
bands
Option 1: Communication
29(a)(i) 1 9.5.6 H4, H5, H12 2-3
29(a)(ii) 2 9.5.6 H4, H5, H12 2-4
29(b) 3 9.5.6 H7, H11, H12 2-6
29(c) 5 9.5.3 H4, H5, H6, H13, H14 2-5
29(d) 6 9.5.7 H6 2-4
29(e) 8 9.5.2,9.54 H6, H13 2-6
Option 2: Biotechnology
30(a)(i) 1 9.6.5 H3, H4, H5, H9, H11 2-3
30(a)(ii) 2 9.6.5 H3, H4, H5, H9, H11 2-4
30(b) 3 9.6.3 H3, H13 2-4
30(c) 5 9.6.6 H3, H4, H9, H12, H13, H14 2-6
30(d) 6 9.6.3 H3, H4, H9, H12, H13, H14 2-6
30(e) 8 9.6.5,9.6.6,9.6.7 H3, H4, H5, H6, H8, H13 2-6
Option 3: Genetics — The Code Broken?
31(a)i) 1 9.7.2 H9, H12, H14 2-3
31(a)ii) 2 9.7.2 H9, H12, H14 2-4
31(b) 3 9.7.2 H9, H11, H12 2-4
31(c) 5 9.7.5 H3, H4, H6, H7, H9 2-5
31(d) 6 9.7.3 H9, H12, H13, H14 2-6
31(e) 8 9.7.7 H3, H4, H5, H7, H9 2-6
Option 4: The Human Story
32(a)(i) 1 9.8.3 H2, H11, H12 2-3
32(a)(ii) 2 9.8.3 H2, H11, H12 3-4
32(b) 3 9.8.1,9.8.2 H1, H5, H9 2-3
32(c) 5 9.84 H1, H7, H14 2-5
32(d) 6 9.8.1,9.8.2 H1, H5, H9 2-6
32(e) 8 9.8.5,9.8.6 H1, H4, H5, H7, H8, H9, H13 2-6
Option 5: Biochemistry
33(a) 3 9.94,9.9.7 H2, H6 2-4
33(b) 3 9.9.1 H3, H5, H6 2-6
33(c) 5 9.9.5,9.9.6 H1, H6, H12, H14 2-5
33(d) 6 9.9.3,9.9.8 H6, H13 2-4
33(e) 8 9.9.2 H2, H6, H12, H14 2-6




Sample marking guidelines — Biology

Question 23 (7 marks)

James Watson, Francis Crick, Rosalind Franklin and Maurice Wilkins were important
scientists in determining the structure of DNA. With reference to their work, discuss the

role of collaboration and effective communication in scientific research.

Outcomes assessed: H1, H2, H6, H9, H15

MARKING GUIDELINES
Criteria Marks
* ldentifies the specific work of each of the four scientists
» Clearly links their work to a discussion of their roles in collaboration, or
lack of it, giving reasons 6D7
» Provides an explanation of how this exemplifies the benefit of
collaboration and effective communication in scientific research
 ldentifies the specific work of at least three of these scientists
» Discusses the benefits of collaboration and effective communication, but
with little or no link to the scientists
OR N
* Presents a discussion of these scientists0 roles in collaboration and 4D5
effective communication, or lack of it, giving reasons
» Provides an explanation of how this exemplifies the benefits of
collaboration and effective communication, without identifying the work
of the scientists
« |dentifies the work of one or two of the scientists
» Loosely links their work to the benefits of collaboration and effective
communication 253
OR
« Discusses the role of collaboration and effective communication, with
no reference to the work of these scientists
« |dentifies the work of one of the scientists
OR 1

» States that collaboration and effective communication are important

Sample answer:
Wilkins was attempting to prepare DNA fibres and study them using X-ray

crystallography, and Franklin had highly developed X-ray crystallography skills and
had developed new mathematical techniques for interpreting the resulting photographs.
However, professional antagonism between the two scientists meant that they did not

discuss their findings effectively and their individual attempts were hindered.

Crick and Watson discussed the work of Wilkins, and by collaboration, inferred the
3-D, double helix properties of DNA. However, Franklin was at the same time coming
to the same conclusion in her work. If the scientists had worked together and all four of

them had collaborated more effectively, the structure of DNA would have been

determined much more quickly.
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Pages 2-20

Total marks (75)

This section has two parts, Part A and
Part B

Part A

Total marks (15)

« Attempt Questions 1-15

* Allow about 30 minutes for this part

General Instructions
* Reading time — 5 minutes

* Working time — 3 hours
Part B

Total marks (60)

* Attempt Questions 16-28

* Allow about 1 hour and 45 minutes
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may be used

» Write using black or blue pen

* Write your Centre Number and
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» Attempt ONE question from
Questions 29-33

e Allow about 45 minutes for this section




Section I
Total marks (75)

Part A

Total marks (15)

Attempt Questions 1-15

Allow about 30 minutes for this part

Use the multiple-choice answer sheet.

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.

Sample 2+4=(A)2 B)6 )8 D)9
A D Be Co Do

If you think you have made a mistake, put a cross through the incorrect answer and fill in the
new answer.

Ae B = C> Do

If you change your mind and have crossed out what you consider to be the correct answer, then
indicate this by writing the word correct and drawing an arrow as follows:
correct

A B~ C— Do




Why are internationally accepted names, symbols and units of measurements used in
biology?

(A) They help communication between scientists.

(B) They ensure that scientific observations are accurate.

(C) They force scientists to be open-minded when testing hypotheses.
(D) They prevent personal opinion influencing scientific experiments.

Which one of these tables correctly identifies for insects and fish the nitrogenous waste

product and its form?

(A)

Organism Waste Product Form of
Waste Product
Insects Ammonia Liquid
Fish Urea Solid
(B) Organism Waste Product Form of
Waste Product
Insects Ammonia Solid
Fish Urea In solution
© Organism Waste Product Form of
Waste Product
Insects Uric acid Solid
Fish Ammonia In solution
(D) Organism Waste Product Form of
Waste Product
Insects Uric acid Liquid
Fish Ammonia In solution




13 Which definition best describes pathogens?

(A) Organisms that can only survive in the body of a host

(B) Cells that engulf foreign materials and break them down for elimination from the
body

(C) Organisms that cause disease

(D) Fragments of cells with the specialised function of producing energy

14  Elephantiasis is a disease caused by a parasitic nematode (roundworm). Adult worms
invade lymphatic tissue throughout the body, causing swelling of the limbs. The diagram
shows the life cycle of the nematode.

ADULT WORMS
in lymphatic
tissue
MATURE
LARVAE
in mosquito
MICROSCOPIC LARVAE

Y in blood

Which of the following is the most effective method of control for this disease?

(A) Intake of frequent doses of antibiotics
(B) Reduction of mosquito numbers by biological control
(C) Amputation of the infected parts of the body

(D) Vaccination of the infected persons



15  Over the last 50 — 60 years some Native American Indians have adopted a Western diet.
The graph shows the estimated incidence of diabetes in two groups of American Indians.

50— American Indians eating
Western diet
404 (high fat, low fibre)
82
0 g,
;3 S 304
5 a
33 204
xr
S £ 104
American Indians eating
0 : traditional diet
1940 Year 1998 (low fat, high fibre)

Which conclusion can be drawn from the graph?

(A) Diabetes did not exist in these American Indians before 1940.
(B) Not all American Indians who adopt a Western diet will develop diabetes.

(C) The genotype of American Indians has markedly changed after adopting a high fat,
low fibre Western diet.

(D) American Indians will not develop diabetes if they stay on their low fat, high fibre,
traditional diet.

~-10-
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Section I

Part B

Total marks (60)
Attempt Questions 16-28
Allow about 1 hour and 45 minutes for this part

Centre Number

Answer the questions in the spaces provided

Student Number

Question 16 (6 marks)

Marks

The following information was printed on washing powder labels.

Label 1

Label 2

(a)

Removes hard-to-shift stains

The unique enzyme action of
Zio is especially effective on
yellow perspiration stains,
grimy cuffs and collars, mud,
blood and grass.

Even greasy food stains like
bolognaise sauce and cooking
oil, or tough stains like tomato
and fruit juice, dissolve and
wash away.

Label 3

Label 4

Enzymes are tiny
microorganisms found in every
form of life. All enzymes in the
human body help digestion.

biologically correct.

Use only warm or cold water

Very hot temperatures can
destroy the enzymes and their
biological cleaning power.

Using too little Zio will reduce
its effectiveness. Using more Zio
than the recommended amount
is uneconomical and will not
improve results.

Label 2 contains misleading information. Rewrite this information so that it is

Question 16 continues on page 14

13-




Question 16 (continued) Marks

(b)  You are asked to design an experiment to confirm the accuracy of Label 3.

(i) Name ONE variable that should be kept constant in the experiment. 1
(i1) Describe the control that would be used in this experiment. 1
(c) Explain why using more than the recommended amount of Zio will not improve 2

the results.

Question 17 (5 marks)

(a) An athlete’s performance can be enhanced by various methods, including the 2
use of blood doping. Blood doping involves taking blood from an athlete
several weeks before competition and returning the blood to the athlete’s body
just before competition. This has the effect of increasing the number of red
blood cells circulating in the body.

Account for the improved performance of athletes who use blood doping.

(b)  Outline ONE example of current technology used to measure oxygen saturation 3
in blood, and identify the conditions under which this technology is used.

—14 -



Question 18 (3 marks) Marks

All living organisms produce waste products as a result of metabolism. 3

Explain why the removal of waste products is essential for continued metabolic
activity. Use TWO examples in your answer.

Question 19 (6 marks)

(a) Draw a transverse section of phloem tissue. 2

(b) Compare TWO current theories about the processes responsible for the 4
movement of materials through flowering plants.

—15-



Question 20 (4 marks) Marks
A scientific study was carried out to test the effect of commercially produced
pyrethrum on an insect population on an isolated island. Pyrethrum was sprayed at
weekly intervals for six months. During this time the climatic conditions on the island

remained constant.

The following graph shows the changes in the insect population during the study.

100

Size of insect population (% of original)
=
|

0 ! ! ! ! | |
0 1 2 3 4 5 6
Spraying Time (months)
commencing

INSECT POPULATION SIZE OVER TRIAL PERIOD

(a) Describe how this information could have been gathered. 2

(b) Explain the trend in the population after the third month. 2

—16 -



Question 21 (3 marks) Marks

When pure-breeding pea plants with green (G) pods are crossed with pure-breeding 3
pea plants with yellow (g) pods, all the F, peas have green pods.

These F, peas are then crossed with each other.

What is the expected phenotypic ratio of the offspring from this cross? Show your
working.

Question 22 (6 marks)

For a NAMED species, evaluate the potential impact of the use of reproduction 6
technologies on its diversity.

17 -



Question 23 (7 marks) Marks

James Watson, Francis Crick, Rosalind Franklin and Maurice Wilkins were important 7
scientists in determining the structure of DNA. With reference to their work, discuss
the role of collaboration and effective communication in scientific research.

Question 24 (3 marks)

Name ONE non-infectious disease and state: 3
- the cause of the disease;

- the typical symptoms of the disease;

- the treatment/management of the disease.

IS EASE: eiiieiiieeeee ettt ettt e e e et e e e eranaaaas
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Question 25 (3 marks) Marks

Explain how quarantine prevents the spread of plants, animals and diseases into 3
Australia.

Question 26 (3 marks)

Using ONE named example, evaluate the implications of drug resistance in 3
pathogens on the likely spread of disease in the future.

19—



Question 27 (5 marks) Marks

Name ONE disease caused by a microorganism. Trace the historical development of 5
our understanding of the cause and prevention of this disease.

Question 28 (6 marks)

During your Biology course, you performed a first-hand investigation to identify 6
microbes in food or in water. Outline and justify the procedure you used when you
carried out this investigation.

—20-



Section II

Total marks (25)

Attempt ONE question from Questions 29-33
Allow about 45 minutes for this section

Answer the question in a writing booklet. Extra writing booklets are available.

Question 29
Question 30
Question 31
Question 32

Question 33

Pages
CommuniCatioON ...........ccccooiiiiiiiiiiiie e 22
Biotechnology ............oooooiiiiiiiiiii e 23-24
Genetics — The Code Broken?...............ccccooiiiiiiiiiiniiiiiceeeeeee 25
The Human Story ... 26
BioChemuiStry ...........oooiiiiiiiii e 27
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Question 29 — Communication (25 marks) Marks

(a) (i) Identify ONE condition under which a cochlear implant will assist 1
hearing.
(i) Outline TWO limitations of this technology. 2
(b) Compare the range of sound frequencies detected by humans and another 3
named mammal species, and state possible reasons for the differences
identified.
(c) Distinguish between myopia and hyperopia, and indicate how each of these 5

conditions can be corrected using technology. You may include diagrams where
appropriate in your answer.

(d) The diagram shows part of the human brain. 6

Name each of the regions labelled R, S and T, and describe how each of these
regions can be distinguished.

(e) Compare the visual acuity of humans to that of other animals, and suggest 8
reasons for the differences you have identified.

End of Question 29

—22



Question 30 — Biotechnology (25 marks) Marks
(a) Plants with waxy leaves are less likely to be damaged by frost.

Examine the flowchart. It shows how wheat plants can be modified to improve
the resistance of wheat seedlings to frost damage.

A C
Decorative plant Gene for D
with waxy leaves N waxinessin ~ Wheat seed

1ls taken e
Cells take leaves taken containing wheat

from the plant fromcells  plant embryo

O O

’\./ ‘_

® Wheat plant
.~. E without waxy
Gene placed leaves
-« in the wheat
-, plant embryo
F
Wheat plant embryo
grows into a wheat
G

seedling
Mature wheat plant ~ with waxy leaves
with waxy leaves

(1) At which location (A—G) on the flowchart is biotechnology being used? 1
(i1)) Explain why this location is an example of biotechnology. 2
(b) Name and describe an industrial fermentation process. 3
(c) Forensic scientists use biotechnological techniques in their investigations of 5

crime scenes.

Outline the steps involved in DNA analysis, and explain why this technique is
effective in solving many crimes.

Question 30 continues on page 24

—23_



Question 30 (continued)

(d)

(e)

Strain isolation methods were developed during the 1940s. Explain how the
development of these methods has contributed to the production of penicillin
and other antibiotics.

Genetic manipulation is an increasingly important field of scientific research.
Name an example of genetic manipulation. Explain the advantages

and disadvantages of genetic manipulation to individuals and society, and the
ethical issues that have developed from the use of genetic manipulation.

End of Question 30

_24 —
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Question 31 — Genetics — The Code Broken? (25 marks)

(a)

(b)

(c)

(d)

(e)

In humans, the ABO blood groups are determined by three alleles.
(i) State which of the alleles are co-dominant and which are recessive.
(i) If a woman with blood group AB has a child with a man with blood
group O, what is the chance of producing a child with blood group A?

Show all working.

The graph shows how height in human males varies in a population.

Frequency (%)

140 150 160 170 180 190
Height (cm)

What type of inheritance is indicated by the data in the graph?
Explain your answer.

Using ONE named example, outline the use of gene therapy in the treatment of
a disease.

Explain how cross-breeding experiments can identify the relative position of
linked genes.

A sheep called Dolly was the first mammal to be cloned. She was an identical
copy of another adult and had no father. Dolly was the creation of a group of

veterinary researchers.

Compare the steps that would have been taken by the researchers to produce
Dolly with the steps used for gene cloning.

End of Question 31

—25—
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Question 32 — The Human Story (25 marks)

(a)

(b)

(c)

(d)

(e)

(i) Outline TWO alternative views of human evolution.

(i1)) Outline how different views can be developed based on the same
evidence.

A scientist working in a remote rainforest discovered an organism that she
considered to be a new primate species. Suggest THREE structural features that
she could use to classify this animal as a primate.

Humans are described as a polymorphic species.

For TWO polymorphic traits in humans, describe the differences evident
between individuals. Explain the evolutionary significance of these differences.

In studying relationships between primates, scientists have traditionally been
limited to using anatomical features.

Explain how TWO technological advances have enabled scientists to study
primate evolutionary relationships.

Modern humans are a product of both cultural and biological evolution.
Discuss this statement, using examples.

End of Question 32

—26—



Question 33 — Biochemistry (25 marks)

(a)

(b)

(©)

(d)

(e)

The diagram provides an overview of photosynthesis.

Y
@ ’ )
ATP
LIGHT NADP"

REACTION @ 1
HO W

NADPH|

Light

CH,0
(sugar)

Name W, X and Y.

Evaluate ONE potential use of photosynthesis in replacing materials presently
obtained from non-renewable resources.

The use of radioisotopes has made the tracing of biochemical reactions much
easier.

Give an account of how Ruben provided evidence to confirm that the oxygen
released by photosynthesis originated from water. Include a diagram(s) in your

ansSwer.

The development of the electron microscope in increasingly sophisticated
forms has allowed chloroplast structure to be seen in greater detail.

Draw a chloroplast, and label thylakoids, grana and stroma. Describe the
structure of each of these chloroplast structures.

Discoveries made by van Helmont led to an improved understanding of plant
growth.

Describe and explain one of his experiments in this field. Evaluate how his
work has led to a more complete understanding of plant growth.

End of paper
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