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2001 Higher School Certificate Specimen Examination Paper

Senior Science

Introduction

This booklet contains the specimen examination paper for the 2001 Higher School
Certificate examination in Senior Science. 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 Senior Science 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 Senior Science 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

Senior Science

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 9.1,9.2.3 H7, H8 2-3

2 1 9.2.1 H8 -3
3 1 9.1,9.2.2 H13, H14 3-4
4 1 9.1,9.2.5 H2, H8, H14 3-4
5 1 9.3.3 H6, H8 3-4

6 1 9.1,9.2.1 H8, H14 4-5
7 1 9.1,9.3.2 H7, H13, H14 4-5
8 1 9.3.5 H9, H11 3-4
9 1 9.3.2 H9 2-3
10 1 9.4.1 H10, H14 3-4
11 1 9.4.2 H10 2-3
12 1 9.1,94.2 H10, H12, H14 5-6
13 1 9.4.3 H10, H12 3-4
14 1 9.1,94.4 H10, H12 3-4
15 1 9.1,9.5.6 H12, H14 4-5
16 2 9.2.1 H6, H8 2-4
17 3 9.2.1 H6, H8, H13 2-4
18 2 9.2.4 H8, H9 2-4
19 3 9.2.3 H7, H9, H14 2-5
20(a) 4 9.2.1 H8, H11, H13 2-5
20(b) 3 9.2.1 H8, H11, H13 2-6
21 3 9.2.5 H9, H13 2-4
22(a) 1 9.3.1-3 H9 2-3
22(b) 5 9.3.1-3 H4, H6, H9 2-5
23(a) 3 9.3.1-5 H12, H13 2-3
23(b) 1 9.31-5 H14 3-4
23(c) 6 9.31-5 H4, H12, H13, H14 2-6
24 4 9.34 H2, H9, H12, H14 2-6
25(a) 2 9.4.1 H2, H10, H13 2-3
25(b) 4 9.4.1 H4, H10, H13 3-5
26 3 9.4.1 H10, H13 2-4
27 5 9.4.3 H4, H10, H13, H14 3-5
28 6 9.41-6 H3, H4, H10, H13 2-6




Question Marks Content Syllabus outcomes Targeted
performance
bands
Option 1: Polymers
29(a)(i) 2 9.5.1,95.2 H6, H8, H13 2-3
29(a)(ii) 4 9.5.1,95.2 H6, H8, H13 2-4
29(b) 3 9.54 H6, H8 2-4
29(c)(i) 1 9.5.1 H2, H8, H11, H12 2-3
29(c)(ii) 5 9.5.1 H2, H8, H11, H12 3-5
29(c)(iii) 2 9.5.1 H2, H8, H11, H12 4-6
29(c)(iv) 2 9.5.1 H2, H8, H11, H12 3-4
29(d) 6 9.54 H4, H8, H13, H14 2-6
Option 2: Preservatives and Additives
30(a)(i) 2 9.6.3 H12, H14 2-3
30(a)(ii) 2 9.6.3 H2, H11, H12, H14 3-4
30(a)(iii) 1 9.6.3 H11, H12, H14 3-4
30(b) 4 9.6.2 H8, H11, H12, H14 2-5
30(c)(i) 1 9.6.2 H2, H6, H8, H11, H12 2-3
30(c)(ii) 5 9.6.2 H2, H6, H8, H11, H12 3-5
30(c)(iii) 2 9.6.2 H2, H6, H8, H11, H12 4-6
( )iv) 2 9.6.2 H2, H6, H8, H11, H12 3-4
30(d) 6 9.6.5 H4, H8, H13, H14 2-6
Optlon 3: Pharmaceuticals
31(a) 3 9.7.1 H7, H9 2-4
31(b) 6 9.7.3 H4, H7, H9 2-5
31(c)(i) 1 9.7.4 H2, H7, H11, H12 2-3
31(c)(ii) 5 9.7.4 H2, H7, H11, H12 3-5
31(c)(iii) 2 9.74 H2, H7, H11, H12 4-6
( )(iv) 2 9.7.4 H2, H7, H11, H12 3-4
31(d) 6 9.7.4 H1, H7, H4, H13, H14 2-6
Optlon 4: Disasters
32(a) 3 9.8.3 H10, H14 2-4
32(b) 3 9.84 H10, H13 2-5
32(c)(i) 1 9.8.3 H2, H6, H10, H11, H12 2-3
32(c)(ii) 5 9.8.3 H2, H6, H10, H11, H12 3-5
32(c)(iii) 2 9.8.3 H2, H6, H10, H11, H12 4-6
2(c)(iv) 2 9.8.3 H2, H6, H10, H11, H12 3-4
32(d)(i) 1 9.8.1 H4 2-3
2(d)(ii) 2 9.8.1 H4, H13, H14 3-4
32(d)(iii) 6 9.8.1 H2, H3, H4, H12, H13, H14 2-6
Option 5: Space Science
33(a)(i) 2 9.9.1 H2, H13 2-3
33(a)(ii) 2 9.9.1 H2, H13 4-5
33(b) 5 9.94 H3, H10, H11, H12, H14 2-5
33(c)(i) 1 9.9.3 H2, H7, H9, H11, H12 2-3
33(c)(ii) 5 9.9.3 H2, H7, H9, H11, H12 3-5
33(c)(iii) 2 9.9.3 H2, H7, H9, H11, H12 4-6
33(c)(iv) 2 9.9.3 H2, H7, H9, H11, H12 3-4
33(d) 6 9.9.6 H2, H3, H4, H13, H14 2-6







Question 30 (continued)

A piece of frozen chicken was left on a kitchen bench to defrost for 6 hours. It
was defrosted after 4 hours, but remained on the bench at room temperature for
the next 2 hours.

(i) Use the information in the diagram to describe the rate of
micro-organism growth in the piece of chicken at the end of the 6 hours.

(i1) When it came time to cook the chicken, the chef decided that the
chicken could not be used as it had become spoiled. Suggest what
evidence the chef may have used to come to this conclusion.

(i11)) Micro-organisms require specific environmental conditions to grow
and reproduce. Apart from temperature, describe ONE other condition

needed by micro-organisms to grow and reproduce.

(b) Explain the principles involved in TWO different physical means of food
preservation.

(c) During your study of Preservatives and Additives, you performed a number of
first-hand investigations to study food preservation techniques and principles.
Clearly identify ONE of your investigations, and describe:

(i) the equipment you used;
(i) in point form, the steps you took to complete your investigation.
Identify those factors that you varied and those that you kept constant in

your investigation;

(iii)) any concerns or possible hazards you allowed for when planning
your investigation. Justify your concerns; and

(iv) the results you obtained from the investigation.
(d) Food producers must conform to standards developed by the National Food
Authority. These standards include labelling, advertising, food additives and

preservatives.

Why is there a need for control and labelling of food additives and
preservatives?

End of Question 30
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Question 31 — Pharmaceuticals (25 marks)

(a)

(b)

(©)

(d)

The diagram shows a reflex arc.

Skin (stimulus) Interneurone
-.,- Sensory neurone
A
Spinal cord
Motor neurone W Muscle

Outline the steps in the pathway of the nervous impulse from the stimulus to the
muscle.

One of the body’s responses to injury, infection or trauma is the inflammation
response.

Explain the effect of chemicals such as prostaglandins and aspirin on the body’s
inflammation response.

During your study of Pharmaceuticals, you performed a first-hand investigation
to study the effect of temperature on the growth of bacteria present in our
surroundings. Describe:

(i) the equipment you used;

(i) in point form, the steps you took to complete your investigation.
Identify those factors that you varied and those that you kept constant in
your investigation;

(iii)) any concerns or possible hazards you allowed for when planning
your investigation. Justify your concerns; and

(iv) the results you obtained from the investigation.

In recent years medical practitioners have had to examine the widespread
use of antibiotics.

Assess the concern that bacteria have become resistant to antibiotics such as
penicillin, and discuss possible implications for the future use of antibiotics.

End of Question 31
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Question 32 — Disasters (25 marks)

(a) The diagram shows how a simple smoke detector works.

Marks

SMOKE ABSENT
No light reaches sensor

SMOKE PRESENT
Smoke scatters light to sensor

ELECTRONICS

\::\:T\'\:'.;-; ‘ ;: \\\\\\§

Describe the energy transformations that occur in the operation of this smoke
detector when smoke is present.

(b) Explain how a seismograph is used to record earthquake activity.

(c) During your study of Disasters, you performed an investigation to compare the
flammability of dry and fresh leaves. Describe:

o)
(i)

(111)

(iv)

the equipment you used;

in point form, the steps you took to complete your investigation.
Identify those factors that you varied and those that you kept constant in

your investigation;

any concerns or possible hazards you allowed for when planning

your investigation. Justify your concerns; and

the results you obtained from your investigation.

Question 32 continues on page 35
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Question 32 (continued) Marks

(d) Choose a natural disaster that has occurred within Australia.

For this disaster:

(i) state where and when it occurred; 1
(i) describe the damage it caused; and 2
(iii) assess the role of technology in monitoring and minimising the effects 6

of a similar disaster in the future.

End of Question 32
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Question 33 — Space Science (25 marks) Marks
(a) Space is often described as empty.

(i) With the aid of diagrams, explain the relative distance of particles 2
in solids, liquids and gases.

(i1) Explain why there is no such thing as empty space. 2

(b) Describe TWO effects on body functions of living in a reduced-gravity 5
environment and explain how equipment or technologies may be used to
minimise ONE of these effects.

(¢) During your study of Space Science, you performed an investigation to
demonstrate why a large booster rocket is required during lift-off but not on
re-entry. Describe:

(1) the equipment you used; 1
(i1) in point form, the steps you took to complete your investigation. 5
Identify those factors that you varied and those that you kept constant in

your investigation;

(i11)) any concerns or possible hazards you allowed for when planning 2
your investigation. Justify your concerns; and

(iv) the results you obtained from your investigation. 2
(d) Analyse the impact that equipment or technologies developed for the space 6
program have had on society. In your answer refer to examples of equipment or
technologies.

End of paper
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