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Section I
75 marks

Part A – 15 marks
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 (C) 8 (D) 9

A B C D

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

A B C D

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

correct

A B C D



1 Which of the following is an acid–base indicator?

(A) Methanol

(B) Methyl orange

(C) Methanoic acid

(D) Methyl ethanoate

2 Which of the following is a transuranic element?

(A) Caesium

(B) Cerium

(C) Chromium

(D) Curium

3 Which instrument is used to detect radiation from radioactive isotopes?

(A) pH meter

(B) Geiger counter

(C) Ion-selective electrode

(D) Atomic absorption spectrophotometer (AAS)

4 In which layer of the atmosphere does ozone act as a UV radiation shield?

(A) Mesosphere

(B) Stratosphere

(C) Thermosphere

(D) Troposphere
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5 Which of the following could be used to determine the total dissolved solids in a sample
of muddy river water?

(A) P and Q

(B) R and S

(C) P and R

(D) Q and S

6 The table gives the heat of combustion in kJ g−1 for a number of different fuels.

The heat of combustion in kJ mol−1 for one of the fuels was calculated as 2016 kJ mol−1.
What was the fuel?

(A) Methanol

(B) Ethanol

(C) Propanol

(D) Petrol

Heat of combustion
(kJ g−1)

22.7

29.6

33.6

47.8

Fuel

Methanol

Ethanol

Propanol

Petrol (octane)

QP R S
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7 The diagram is a representation of the Periodic Table. The positions of six different
elements are shown.

What are the reactions of oxides of these elements with acid and with base?

8 A sulfuric acid solution has a concentration of 5 × 10−4 mol L−1.

What is the pH of this solution, assuming the acid is completely ionised?

(A) 3.0

(B) 3.3

(C) 3.6

(D) 4.0

9 What is the name of the compound shown?

(A) 1-chloro-1,2-difluoropropane

(B) 3-chloro-2,3-difluoropropane

(C) 1,2-difluoro-1-chloropropane

(D) 1-chloro-1,2-difluoropentane
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10 The graph shows October ozone concentrations above Halley Bay in Antarctica between
1956 and 1998.

Based on these data alone, which of the following is a valid statement about the
concentration of ozone above Halley Bay?

(A) It was greater in 1998 than in 1993.

(B) It will be greater in 2004 than in 1998.

(C) The variation in ozone concentration between 1960 and 1970 was due to changes
in atmospheric CFC concentrations.

(D) The variation in ozone concentration from one year to the next is due only to
changes in atmospheric CFC concentrations.
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11 Which polymer is made by the polymerisation of methyl methacrylate?

methyl methacrylate

(A) —CH2—C=C—CH2—C=C—CH2—C=C—

—
CH3

—

CH3

—

CH3
—

OCH3

—

OCH3

—

OCH3

(B) —CH2—C—CH2—C—CH2—C—

—

CH3

—

CH3
—

CH3

—

COOCH3

—

COOCH3

—

COOCH3

(C) HC—CH3    HC—CH3    HC—CH3

—

—CH—

—

CH—

—

CH—

—

COOCH3

—

COOCH3

—

COOCH3

(D) —C—C—C—

—
—

COOCH3

CH3

—
—

COOCH3

CH3

—
—

COOCH3

CH3

H2C=C—COOCH3

—

CH3
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12 The graph shows the mass and amount of carbon, fluorine and chlorine atoms in one
mole of a compound.

What is the molecular formula for this compound?

(A) CF2Cl

(B) CF2Cl2

(C) C2F3Cl3

(D) C2F4Cl2
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13 A student performed three tests to investigate the relative activity of metals. In each test
a metal strip was placed in a solution containing ions of a different metal. The results are
shown in the diagrams.

What is the order of activity of the metals, based on these results?

(A) X > Z > Y

(B) Y > X > Z

(C) Z > Y > X

(D) Z > X > Y

14 In a titration of a strong base with a strong acid, the following procedure was used:

1. A burette was rinsed with water and then filled with the standard acid.

2. A pipette was rinsed with some base solution.

3. A conical flask was rinsed with some base solution.

4. A pipette was used to transfer a measured volume of base solution into the conical flask.

5. Indicator was added to the base sample and it was titrated to the endpoint with the acid.

Which statement is correct?

(A) The calculated base concentration will be correct.

(B) The calculated base concentration will be too low.

(C) The calculated base concentration will be too high.

(D) No definite conclusion can be reached about the base concentration.

Metal X

Y2+

Metal Y
deposited on X 

Metal Z

Y2+

Metal Y
deposited on Z 

Metal X

Z2+

No reaction
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15 Which of the following graphs shows how pH will vary when dilute HCl is added to
100 mL of dilute natural buffer solution with an initial pH of 7.0?

pH
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Section I (continued)

Part B – 60 marks
Attempt Questions 16–29
Allow about 1 hour and 45 minutes for this part

Answer the questions in the spaces provided.

Show all relevant working in questions involving calculations.

Marks
Question 16 (3 marks)

You performed a first-hand investigation that monitored mass changes during the
fermentation of glucose to ethanol.

(a) Outline the procedure you used.

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

(b) Write a balanced chemical equation for this reaction.

....................................................................................................................................

....................................................................................................................................

1

2
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Question 17 (5 marks)

The flowchart shows the production of polyethylene.

(a) Identify Compound X.

...............................................................................................................................

(b) Describe Process Y.

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

Question 17 continues on page 15

3

1

Compound X

Ethylene

Polyethylene

Dehydration

Process Y
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Question 17 (continued)

A sample of polyethylene was produced by Process Y. The following graph shows the
distribution of molecular weights of polymer molecules in the sample. 

(c) Why is a range of molecular weights observed?

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

End of Question 17

Please turn over

1

Molecular weight

Number of
polymer

molecules
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Question 18 (4 marks)

Describe how commercial radioisotopes are produced, and how transuranic elements
are produced.

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

4
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Section I — Part B (continued)

Marks
Question 19 (3 marks)

(a) Identify the cathode in this diagram.

...............................................................................................................................

(b) Write the net redox equation for the cell reaction, and calculate the cell
potential (E°–).

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

2

1

V

Lead

Salt bridge

Silver

Ag+

(1 mol L−1)
Pb2+

(1 mol L−1) 
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Question 20 (5 marks)

Assess the suitability of biomass as a future source of energy and chemicals for industry.

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

5
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Question 21 (5 marks)

You performed a first-hand investigation to prepare an ester by reflux.

(a) Identify the products formed when propanoic acid and butanol are refluxed with
acid catalyst.

...............................................................................................................................

...............................................................................................................................

(b) Draw a fully labelled diagram of the equipment assembled for use. 

(c) Outline the advantages of using reflux to prepare the ester.

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

2

2

1
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Question 22 (3 marks)

(a) Write a balanced chemical equation for the complete combustion of ethanol.

....................................................................................................................................

....................................................................................................................................

(b) A mass of 72.5 g of ethanol was burnt completely in air. Calculate the volume
of carbon dioxide that was produced at 25°C and 100 kPa.

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

2

1
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Section I — Part B (continued)

Marks
Question 23 (4 marks)

25.0 mL of 0.12 mol L−1 standard barium hydroxide solution was titrated with nitric
acid. The results are recorded in the table.

(a) Write a balanced chemical equation for the reaction of barium hydroxide with
nitric acid.

...............................................................................................................................

...............................................................................................................................

(b) Calculate the concentration of the nitric acid.

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

3

1

Volume of nitric acid used
(mL)

20.4

18.1

18.2

18.1

Titration

1

2

3

4
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Question 24 (4 marks)

Discuss factors that must be considered when using neutralisation reactions to safely
minimise damage in chemical spills.

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

4
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Question 25 (4 marks)

Explain the trends in boiling points shown in the graph.

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

6050
0

100
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Molecular weight

Boiling
point (°C)

Alkanoic acids

Alkanols

Alkanes

4
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Question 26 (4 marks)

Describe the process of eutrophication, and assess the suitability of water quality tests
used to monitor it.

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

4
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Section I — Part B (continued)

Marks
Question 27 (5 marks)

A student carried out an investigation to analyse the sulfate content of lawn fertiliser.
The student weighed out 1.0 g of fertiliser and dissolved it in water. 50 mL of
0.25 mol L−1 barium chloride solution was then added. A white precipitate of barium
sulfate formed, which weighed 1.8 g.

(a) Calculate the percentage by mass of sulfate in the fertiliser. 

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

(b) Evaluate the reliability of the experimental procedure used.

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

3

2
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Question 28 (4 marks)

The results of analysis of a set of standard cadmium solutions are presented in the table.

(a) Draw an appropriate graph of the data.

Question 28 continues on page 27

0 2 4 6 8 10 12 14
Concentration of cadmium (ppm)

1.00

0.90

0.80

0.70
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Concentration of cadmium
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Question 28 (continued)

The map shows a catchment area. There is an industrial plant, a sewage treatment
plant and a small town, all of which discharge water into the river. Water samples were
collected at four sites.

The results of analysis of cadmium levels from these four sites are given in the table.

(b) Justify your conclusion about the most likely source of cadmium pollution.

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

...............................................................................................................................

End of Question 28

2

Absorbance

0.08

0.15

0.55

0.40

Sample site

Site 1

Site 2

Site 3

Site 4

Site 1

Site 3

Site 4

Site 2
Sewage 
treatment plant

Town

Mountain
range

Industrial
plant

Ocean
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Question 29 (7 marks)

Evaluate the importance of monitoring and managing the conditions used in the Haber
process.

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

.........................................................................................................................................

7
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Section II

25 marks
Attempt ONE question from Questions 30–34
Allow about 45 minutes for this section

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

Show all relevant working in questions involving calculations.

Pages
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Question 31 Shipwrecks, Corrosion and Conservation .................................. 31

Question 32 The Biochemistry of Movement .......................................... 32–33

Question 33 The Chemistry of Art ........................................................... 34–35

Question 34 Forensic Chemistry .............................................................. 36–37
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Question 30 — Industrial Chemistry (25 marks)

(a) (i) Identify ONE use of sulfuric acid in industry.

(ii) One of the starting materials used for preparing sulfuric acid is sulfur.
Describe the process used to extract sulfur from mineral deposits.

(b) During your practical work you performed a first-hand investigation to identify
the products of electrolysis of sodium chloride.

(i) Describe ONE precaution you took to minimise hazards, or to dispose
of reactants and products safely.

(ii) Outline the procedure you used to identify the products of electrolysis of
sodium chloride.

(c) Analyse how an understanding of the structure and cleaning action of soaps led
to the development of synthetic detergents.

(d) The Ostwald process is used for making nitric acid from ammonia, and involves
several equilibrium steps.

(i) Identify the only factor that changes the value of an equilibrium constant.

(ii) One step in the process produces nitrogen dioxide according to the
equation:

2NO(g)  + O2(g)  2NO2(g).

This reaction is exothermic. Describe TWO methods that could be used
to increase the yield of nitrogen dioxide.

(iii) A 1 L reaction vessel initially contained 0.25 mol NO and 0.12 mol O2.
After equilibrium was established there was only 0.05 mol NO. 

Calculate the equilibrium constant for the reaction. Show all relevant
working.

(e) Assess how environmental issues have been addressed in an industrial method
of production of an acid, and an industrial method of production of a base.

6

3

2

1

5

3

1

3

1
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Question 31 — Shipwrecks, Corrosion and Conservation (25 marks)

(a) (i) Identify ONE passivating metal.

(ii) Account for the differences in corrosion of active and passivating metals.
Include a relevant balanced chemical equation in your answer.

(b) During your practical work you performed a first-hand investigation to identify
the factors that affect the rate of an electrolysis reaction.

(i) Describe ONE precaution you took to minimise hazards, or to dispose
of reactants and products safely.

(ii) Outline the procedure you used to show how ONE factor affects the rate
of an electrolysis reaction.

(c) The Titanic struck an iceberg in 1912 and sank to a depth of more than three
kilometres. 

Analyse how theories about corrosion at great ocean depth have changed since
the recent discovery of extensive corrosion on wrecks such as the Titanic.

(d) Fishermen face a problem of limiting corrosion of their steel fish hooks. A
fisherman has the choice of storing his steel fish hooks in a plastic, copper or
aluminium container.

(i) What is the main metal in steel?

(ii) Compare the effectiveness of these containers in limiting corrosion of
steel fish hooks.

(e) Assess how an understanding of electrolysis has contributed to the development
of methods for cleaning and restoring marine artefacts.

6
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1
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Question 32 — The Biochemistry of Movement (25 marks)

(a) (i) Identify the role of glycogen in human muscle and liver.

(ii) Describe the process of bond formation when glucose molecules react to
form glycogen.

(b) During your practical work you performed a first-hand investigation to compare
the structures of fatty acids and glycerol.

(i) Describe the results of your investigation.

(ii) Outline why glycerol is more soluble in water than are fatty acids that are
commonly found in the body.

(c) Analyse how an understanding of the composition and structure of proteins led
to the current theory of muscle contraction.

Question 32 continues on page 33

5

2

2

3

1
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Question 32 (continued)

(d) The flowchart summarises the production of ATP from glucose and stearic acid.

(i) Identify Pathway P.

(ii) Construct a word-equation that summarises the formation of products in
Pathway P, when one molecule of glucose is metabolised.

(iii) Explain why fats can produce more energy per carbon atom than
carbohydrates.

(e) Evaluate the importance of the chemistry of ATP in metabolic processes.

End of Question 32

6

3

2

1

glucose (6 C-atoms)

acetyl Coenzyme A

pyruvate

Pathway P
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Oxidative phosphorylation
(Cytochrome chain)

stearic acid (18 C-atoms)
(a common fatty acid)

146 ATP molecules
per stearic acid molecule

36 ATP molecules
per glucose molecule

Oxidation
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Question 33 — The Chemistry of Art (25 marks)

(a) (i) What is the maximum number of electrons found in an atomic orbital?

(ii) The graph shows the first five ionisation energies for sodium, aluminium
and magnesium.

Explain how the data can be used to provide information about the
arrangement of electrons around the atoms.

(b) During your practical work you performed a first-hand investigation to observe
the flame colour of different metal ions.

(i) Explain the precautions you took during your investigation.

(ii) Outline the procedure you used to observe the flame colour of different
metal ions.

(c) Analyse the relationship between the chemical composition and properties,
including colour, of pigments used in traditional art by Aboriginal people.

Question 33 continues on page 35
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Question 33 (continued)

(d) In the early 1900s, many Australian children were diagnosed as having Pink
disease.

The symptoms included pain, loss of teeth, and the presence of a pink colour on
fingers and toes.

The first indication that Pink disease was due to mercury poisoning came from
the successful treatment of the children using EDTA.

(i) Identify the block in the Periodic Table in which mercury is present.

(ii) Explain why transition metals such as mercury may have more than one
oxidation state.

(iii) Explain why chelating ligands such as EDTA are often used to treat
poisoning by heavy metals.

(e) Evaluate the usefulness of the range of technologies used by chemists to identify
pigments.

End of Question 33
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Question 34 — Forensic Chemistry (25 marks)

(a) (i) Identify the general class of compounds represented by the formula
Cx(H2O)y.

(ii) Describe TWO tests that can be used to distinguish between some of the
following classes of organic compounds: alkanes, alkenes, alkanols and
alkanoic acids.

(b) During your practical work you performed a first-hand investigation to
distinguish between reducing and non-reducing sugars.

(i) Describe ONE precaution you took to minimise hazards, or to dispose
of reactants and products safely.

(ii) Outline the procedure you used to distinguish between reducing and
non-reducing sugars.

(c) Analyse how emission spectra of elements assist in the identification of the
origins of a mixture.

Question 34 continues on page 37
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Question 34 (continued)

(d) The diagram shows the results of an investigation to identify the parents of a
child. The DNA fingerprints from the mother (M) and child (C) are labelled.
Also shown are the DNA fingerprints from two possible fathers (F1) and (F2).

(i) Identify the more probable father.

(ii) Outline the structure and composition of DNA.

(iii) Describe how DNA fingerprints are produced, and explain why they can
be used to show that two people belong to the same family.

(e) Evaluate how the development of chromatographic methods has advanced
forensic science.

End of paper
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DATA SHEET

Avogadro constant, NA .................................................................. 6.022 × 1023 mol–1

Volume of 1 mole ideal gas: at 100 kPa and
at 0°C (273.15 K) ...................... 22.71 L
at 25°C (298.15 K) .................... 24.79 L

Ionisation constant for water at 25°C (298.15 K), Kw ................. 1.0 × 10–14

Specific heat capacity of water ..................................................... 4.18 × 103 J kg–1 K–1

Some useful formulae
pH = –log10[H+]                         ∆H = –m C ∆T

Some standard potentials

2003 HIGHER SCHOOL CERTIFICATE EXAMINATION

Chemistry

Aylward and Findlay, SI Chemical Data (5th Edition) is the principal source of data for
this examination paper. Some data may have been modified for examination purposes.120a

K+ + e– K(s) –2.94 V

Ba2+ + 2e– Ba(s) –2.91 V

Ca2+ + 2e– Ca(s) –2.87 V

Na+ + e– Na(s) –2.71 V

Mg2+ + 2e– Mg(s) –2.36 V

Al3+ + 3e– Al(s) –1.68 V

Mn2+ + 2e– Mn(s) –1.18 V

H2O + e– 1–2 H2(g) + OH– –0.83 V

Zn2+ + 2e– Zn(s) –0.76 V

Fe2+ + 2e– Fe(s) –0.44 V

Ni2+ + 2e– Ni(s) –0.24 V

Sn2+ + 2e– Sn(s) –0.14 V

Pb2+ + 2e– Pb(s) –0.13 V

H+ + e– 1–2 H2(g) 0.00 V

SO4
2– + 4H+ + 2e– SO2(aq) + 2H2O 0.16 V

Cu2+ + 2e– Cu(s) 0.34 V

1–2 O2(g) + H2O + 2e– 2OH– 0.40 V

Cu+ + e– Cu(s) 0.52 V

1–2 I2(s) + e– I– 0.54 V

1–2 I2(aq) + e– I– 0.62 V

Fe3+ + e– Fe2+ 0.77 V

Ag+ + e– Ag(s) 0.80 V

1–2 Br2(l) + e– Br– 1.08 V

1–2 Br2(aq) + e– Br– 1.10 V

1–2 O2(g) + 2H+ + 2e– H2O 1.23 V

1–2 Cl2(g) + e– Cl– 1.36 V

1–2 Cr2O7
2– + 7H+ + 3e– Cr3+ + 7–2 H2O 1.36 V

1–2 Cl2(aq) + e– Cl– 1.40 V

MnO4
– + 8H+ + 5e– Mn2+ + 4H2O 1.51 V

1–2 F2(g) + e– F– 2.89 V
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2003 HSC NOTES FROM THE MARKING CENTRE
CHEMISTRY

Introduction

This document has been produced for the teachers and candidates of the Stage 6 course in

Chemistry. It provides comments with regard to responses to the 2003 Higher School Certificate

Examination, indicating the quality of candidate responses and highlighting the relative strengths

and weaknesses of the candidature in each section and each question.

It is essential for this document to be read in conjunction with the relevant syllabus, the 2003

Higher School Certificate Examination, the Marking Guidelines and other support documents

which have been developed by the Board of Studies to assist in the teaching and learning of

Chemistry.

General Comments

In 2003, 9328 candidates attempted the chemistry examination.

This year candidates seemed to have a greater awareness of the importance of the key words in the

examination. Spelling, grammar and scientific expression were very poor from some candidates,

with handwriting being more illegible than in the past.

Candidates need to read the question thoroughly and respond to each part. The best responses

provided evidence that the candidate had planned out an answer to fit into the space provided.

Responses that used extra booklets rarely provided additional worthwhile material.

Candidates need to set out their work clearly in calculation questions. Where appropriate, it is

advisable to write balanced chemical equations, including the correct states of matter, to support an

answer.

The variation in the quality of responses seems to suggest that candidates who have actively

planned and performed a first-hand investigation are more likely to have retained knowledge and

understanding of the experience than those who have rote learnt an expected answer. In addition,

the development of the Chemistry skills will be more evident and rewarded with marks.

Teachers and candidates should be aware that examiners may write questions that address the

syllabus outcomes in a manner that requires candidates to respond by integrating their knowledge,

understanding and skills developed through studying the course. This reflects the fact that the

knowledge, understanding and skills developed through the study of discrete sections should

accumulate to a more comprehensive understanding than may be described in each section

separately. This aspect needs to be more fully appreciated by all systems and candidates.



2003 HSC Notes from the Examination Centre � Chemistry

6

Section I � Core

Part A � Multiple choice

Question Correct
Response Question

Correct
Response

1 B 9 A

2 D 10 A

3 B 11 B

4 B 12 D

5 D 13 D

6 C 14 C

7 C 15 A

8 A

Part B

General Comments

Overall, the candidates� responses indicated that the majority had a grasp of chemical concepts,

appropriate for HSC candidates.

Specific Comments

Question 16

(a) Many candidates did not provide a valid procedure for this first hand investigation.

(b) The equation was generally well done, although many candidates ignored, or used incorrect,

states of matter.

Question 17

(a) The identification was well done.

(b) The best responses provided the features of a process and included a thorough knowledge of the

three step radical addition polymerisation or the Ziegler-Natta catalysis or of the conditions

needed in gas-phase polymerisation.

(c) The better responses gave a reason for the distribution of molecular weights.

Question 18

Better responses demonstrated a thorough knowledge of transuranic elements, commercial

radioisotopes, nuclear reactors, accelerators and the bombarding particles required in each case.

Many candidates knew one specific radioisotope but few could define a transuranic element.
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Question 19

(a) The majority of the candidates correctly identified the silver cathode; however, a significant

number nominated lead with some incorrectly identifying an ion as the cathode.

(b) Most responses demonstrated that candidates can transfer information from the Data Sheet.

Poorer responses did not include balanced equations with the correct number of electrons and

subscripts were omitted from the net equation.

Better responses demonstrated that the value should be positive for the half-cell reactions. It is

advised that if states of matter are not shown in the equation that the aqueous state is assumed.

In this question the identification of the solid state is an essential part of the chemistry required.

Question 20

Generally well answered. Most candidates used alcohol, biopolymers and ethene. Better responses

introduced some potential chemicals produced from biomass and related these to the energy and

industrial uses and production of these chemicals. Poor responses indicated a limited knowledge of

the chemical use of biomass through the use of general statements and lack of detail or structure in

their answer.

Question 21

(a) Many responses focused on the naming of the ester and left out the water.

(b) Best responses included a fully labelled diagram to gain full marks. Many responses indicated

the lack of knowledge of the investigation with a minority of responses providing diagrams of

apparatus for distillation rather than refluxing.

(c) The better responses outlined more than one advantage of refluxing. Poorer responses suggested

that candidates had written a memorised unit of information about refluxing rather than answer

the question asked.

Question 22

(a) Most candidates correctly answered the question.

(b) A significant number of responses did not use the correct data provided on the Data Sheet.

Poorer responses demonstrated little chemical knowledge of mole ratios and a lack of

understanding of the need to show steps in the calculations used to achieve their answer.

Question 23

(a) The majority of candidates answered this question correctly. The equation posed a problem for

those who did not know the chemical formula for nitric acid.

(b) Common errors included using the dilution formula, and not taking into account the mole ratio

in the calculation. The better responses discarded the first titre value from their calculations.



2003 HSC Notes from the Examination Centre � Chemistry

8

Question 24

This question was poorly answered. Few responses demonstrated a sound understanding of this area

of the syllabus, and many could not link knowledge of neutralisation to the cleaning up of a

chemical spill. The best responses demonstrated a knowledge of amphiprotic substances and the

benefits of using a solid such as sodium hydrogen carbonate to clean up both acidic and basic spills.

The majority of responses provided features of safety procedures, such as wearing safety goggles,

and problems associated with run-off to the environment.

Question 25

This question was poorly done, with many responses written beyond the available space without

any benefit. The better responses indicated a clear understanding of the interactions between and

within molecules. Poorer responses used the term �hydroxide ion� rather than �hydroxy group�

indicating a lack of understanding about the bonding issues involved. Many responses described the

slopes and shapes of the graphs but did not relate these to reasons for the trends within and between

the graphs.

Question 26

This question was poorly answered. Of serious concern was the proportion of candidates who learnt

a definition given in one of the common texts which was not chemically correct. It is advisable to

reinforce the need to access a �wide variety of secondary resources� rather than rely on a single

source of information. The best responses provided characteristics of eutrophication, stated two or

more of the tests for BOD, DO, nitrate and phosphate, then made a judgement about the usefulness

of the results gained.

Question 27

(a) The better responses clearly set out and correctly calculated the required mass from the correct

formula for barium sulfate. Poorer responses did not indicate that mass of the sulfate depended

on mass of sulfate ions present not the barium ions

(b) Better responses demonstrated knowledge of the relationship between repetition and reliability

and made judgements based on their explanation

Question 28

(a) The best responses clearly plotted the point �0,0.00� and drew a line of best fit.

(b) The better responses related information from the graph in (a) to answer this question concisely.

Many responses confused the sampling site with the source and some tried to include their

understanding of causes of cadmium pollution into their responses without analysing the data

provided.

Question 29

The better responses demonstrated that an evaluation of the monitoring and management of

conditions in the Haber process would require a description of the process, an understanding of the

chemistry behind the process and explanations of how the conditions were critical to the process.
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Section II � Options

Specific Comments

Question 30 � Industrial Chemistry

(a) (i) Most candidates correctly identified one use.

(ii) Many candidates scored well on this part. The better responses gave evidence of up-to-date

knowledge of current industrial processes and included a diagram. Some responses mixed the

different ways in which the Frasch process is undertaken and created confusion over the use of

terms �compressed air�, �condensed air� and �superheated steam�.

(b) (i) Most candidates gained a mark in this part. Better responses included precautions specific to

the investigation in the question.

(ii) From the responses it was evident that most candidates had completed the investigation but

some confused it with the commercial production method. Many responses did not include a

full description of how the hydroxide ion is identified. Many responses included a statement

about the test that was used but did not clearly show the result of that test, or they gave a result

but no test was identified.

(c) This question was poorly answered. While many candidates provided a link between soaps and

the development of detergents, very few candidates could give a clear analysis involving the

structures of soaps and detergents as well as the cleaning action of soaps and detergents.

(d) (i) Most candidates successfully identified temperature or change in temperature as the factor.

(ii) A majority of candidates were able to describe two ways to increase yield. Many candidates

elaborated and described, mainly using Le Chatelier�s Principle, why these would affect yield.

(iii) Most responses included the equilibrium expression. Common errors included having the

expression inverted and missing the �powers�. Amongst the better responses, candidates were

able to attempt the calculation of equilibrium concentrations and correctly insert in the

algorithm and calculate a value for K. Very few candidates could arrive at the correct final K

value.

(e) The better responses provided appropriate detail, balanced equations and included an

appropriate judgement.

Poorer responses identified an environmental issue or outlined how one environmental issue

was associated with an industrial method of preparation of either an acid or a base. In some

cases, their knowledge was good for one method but weak for another.

Many responses lacked any detail as to why certain products actually caused problems.

Question 31 � Shipwrecks, Corrosion and Conservation

(a) (i) This was well answered with the majority of candidates being able to identify one

passivating metal.

(ii) Many responses showed a basic understanding of active and passivating metals. They
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generally understood the concept of non-protective layers but did not always attribute it to the

formation of an oxide layer. There was poor use of technical language, e.g. porous/non-porous;

pervious/ impervious. Aluminium and iron were the common examples cited. A significant

number of candidates did not know that both form M(III) oxides. The required responses

included a balanced equation or half-equation. There was confusion between �active� relating to

the activity series of metals and �active� meaning �not passivating�.

(b) (i) The better responses indicated precautions particular to their investigation, eg copper sulfate

was placed in a waste bottle. Poorer responses focused on the possible dangers without

considering appropriate strategies to minimise them.

(ii) This part of the question assessed practical work undertaken in the course, and therefore

responses would include the particular electrolyte and electrodes used. It was also expected that

they indicate the factor they were testing and how this could be measured or observed while

controlling other factors. Many candidates indicated that �electrodes were placed in an

electrolyte� without being specific. Poorer responses did not adequately distinguish between

factors affecting the rate of electrolysis and factors affecting the products produced. The use of

a labelled diagram wherever possible is to be recommended.

(c) The better responses included �old theories� and �more recent theories� and included a number

of significant factors such as:

• �old theories� gave reasons for very low oxygen concentration, hence there was expected

to be very little corrosion.

• �more recent theories� account for the presence of sulfate-producing bacteria which still

allows for the oxidation of iron to occur since the sulfate is being reduced. Half

equations showing this process were included.

While many responses mentioned anaerobic bacteria some thought they produced oxygen which

contributed to corrosion: therefore no change to the theory.

(d) (i) Most responses identified iron as the correct metal.

(ii) Most candidates found plastic difficult to deal with in the context of oxidation/reduction, as

did they with the idea of �limiting�. Some candidates reversed Cu/Al as more active/less active.

Many candidates seemed confused by aluminium as active and /or passivating with respect to

the corrosion of the hooks. In addition, many did not write about the corrosion of the hooks,

only the containers. Only a small percentage of candidates used chemical equations in their

responses and overall the use of chemical terminology, eg reductant, cathodic, etc, was poor.

(e) The best responses included an appropriate judgement about the use of electrolysis in cleaning

and restoring artefacts, and demonstrated a thorough knowledge of it. Most responses did not

distinguish between cleaning and restoring artefacts.

Question 32 � Biochemistry of Movement

(a) Most candidates answered both parts of the question correctly.

(b) (i) The better responses referred to their use of diagrams or models or these molecules.
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(ii) Many candidates did not attempt this part at all whilst some responses included discussion

of the polarity of the -OH bonds and hydrogen bonding.

(c) Most candidates answered this part poorly. The better responses demonstrated understanding of

the sliding filament theory and the structure of proteins.

(d) (i) Most candidates answered this question correctly.

(ii) The better responses included word equations and demonstrated the difference between

ADP and ATP.

(iii) Most responses to this part were poor. Candidates found it difficult to relate the role of the

oxidation levels of the fats and carbohydrates to energy.

(e) The better responses demonstrated an extensive knowledge of two or more metabolic pathways.

They showed an understanding of the unique role of ATP and made a judgement about its input

in metabolic pathways.

Question 33 � Chemistry of Art

(a) (i) Generally well answered; however, a small number confused an orbital with a shell and some

gave the answer �2n2�.

(ii) While most responses focused on the jump in ionisation energy when an electron was

removed from an inner shell, few did not relate this to the general increase in ionisation

energies. Most responses described the graph but few answers related the increasing

electrostatic attraction between inner shell electrons and the nucleus.

(b) (i) and (ii) Both parts were well done. The best responses stated a precaution and related this to

the investigation. It was evident that a great diversity of investigations had been carried out.

(c) Most candidates had a good knowledge of the pigments used by Aboriginal people. Many

candidates could give a property other than colour eg solubility, but few explained why this

property was a feature of these pigments. Few responses explained the relationship between

chemical composition and colour.

(d) (i) Extremely well done.

(ii) Generally well done. The best responses discussed oxidation and demonstrated an

understanding of oxidation state.

(iii) The best responses gave a good explanation of the chemistry of chelation. Poorer responses

indicated the role of the non-bonding electron pair was not well understood.

(e) The better responses were concise and showed evidence of planning to answer the question

being asked. They included good descriptions of two or more technologies, their uses,

advantages and disadvantages, then making a judgement about their usefulness in pigment

identification.
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Question 34 � Forensic Chemistry

(a) (i) The majority of candidates answered this correctly.

(ii) Some candidates tried to show a distinction between all of the classes of compounds

indicated. Better responses clearly stated which classes of organic compounds were being

distinguished with which test and the results of the tests.

(b) (i) Many responses adequately identified a safety precaution. Better responses included

precautions specific to the investigation in the question.

(ii) The better responses outlined an identifying test to distinguish between reducing and non-

reducing sugars, giving examples of each.

(c) Better responses demonstrated an extensive knowledge of emission spectra analysis of a

mixture. The majority of the responses displayed a sound knowledge of the use of emission

spectra analysis to identify elements.

(d) (i) Virtually all candidates were able to identify F2 as the more probable father.

(ii) Generally well done. Better responses demonstrated a sound knowledge of DNA structure

and composition.

(iii) This part was not well answered by the majority of candidates. The better responses

correctly referred to the importance of the non-coding sections of DNA as being important in

the analysis of DNA. Few candidates referred to the stimulus material in their response.

(e) Generally well done. A number of candidates displayed a sound knowledge of chromatographic

principles and applications. Better responses demonstrated a high appreciation of the

developments in chromatography to advance Forensic Chemistry through the evaluation of

methods in comparison to simpler methods and described the principles of these methods.
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2003 HSC Examination Mapping Grid
Question Marks Content Syllabus outcomes

Section I Part A

1 1 9.3.1 H8, H9

2 1 9.1, 9.2.5 H12

3 1 9.1, 9.2.5 H3, H11

4 1 9.4.4 H4

5 1 9.1, 9.4.5 H11

6 1 9.1, 9.2.3 H7, H9, H14

7 1 9.1, 9.3.2 H6, H14

8 1 9.1, 9.3.3 H8, H10, H12

9 1 9.4.4 H9, H12

10 1 9.1, 9.4.4 H14

11 1 9.1, 9.2.1 H9, H13

12 1 9.1, 9.4.4 H10, H12, H14

13 1 9.1, 9.2.4 H6, H8, H14

14 1 9.1, 9.3.4 H8, H11, H12

15 1 9.1, 9.3.4 H8, H10, H14

Chemistry
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Question Marks Content Syllabus outcomes

Section I Part B

16 (a) 2 9.1, 9.2.3 H11

16 (b) 1 9.1, 9.2.3 H9, H10, H13

17 (a) 1 9.1, 9.2.3 H8, H9, H12

17 (b) 3 9.2.1 H3, H7, H8, H9, H10, H13

17 (c) 1 9.2.1 H9, H12

18 4 9.2.5 H3, H5, H8

19 (a) 1 9.1, 9.2.4 H11, H13, H14

19 (b) 2 9.1, 9.2.4 H7, H8, H10, H12

20 5 9.2.2 H1, H4, H5, H6, H8, H9, H13

21 (a) 1 9.2.2, 9.2.3, 9.3.5 H8, H9

21 (b) 2 9.1, 9.3.5 H11, H13

21 (c) 2 9.1, 9.3.5 H11, H12, H13

22 (a) 1 9.2.1, 9.2.3 H9, H10, H13

22 (b) 2 9.3.2 H7, H8, H9, H10, H12, H13

23 (a) 1 9.2.1 H10, H13

23 (b) 3 9.3.4 H8, H10, H11, H12, H13

24 4 9.3.3, 9.3.4 H4, H7, H8, H11

25 4 9.1, 9.3.5 H6, H12, H14

26 4 9.1, 9.4.5 H3, H5, H7, H8, H9, H11, H14

27 (a) 2 9.1, 9.4.3 H10, H12, H13

27 (b) 3 9.1, 9.4.3 H10, H12, H14

28 (a) 2 9.1, 9.4.3 H12, H13

28 (b) 2 9.1, 9.4.3 H4, H12, H14

29 7 9.3.2, 9.4.1, 9.4.2 H1, H2, H3, H4, H7, H8, H10
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Question Marks Content Syllabus outcomes

Section II
Question 30 — Industrial Chemistry

30 (a) (i) 1 9.5.3 H6

30 (a) (ii) 3 9.5.3 H8

30 (b) (i) 1 9.1 H8, H12, H13

30 (b) (ii) 3 9.5.4 H8, H12, H13

30 (c) 5 9.5.5 H1, H4, H9, H13

30 (d) (i) 1 9.5.2 H8

30 (d) (ii) 2 9.5.2 H8

30 (d) (iii) 3 9.5.2 H8, H10, H12

30 (e) 6 9.5.3, 9.5.4, 9.5.6 H4, H8, H13

Section II
Question 31 — Shipwrecks, Corrosion and Conservation

31 (a) (i) 1 9.6.2 H8

31 (a) (ii) 3 9.6.2 H6, H8, H13

31 (b) (i) 1 9.1 H8, H12, H13

31 (b) (ii) 3 9.6.3 H8, H12, H13

31 (c) 5 9.6.5, 9.6.6 H1, H2, H8, H13

31 (d) (i) 1 9.6.2 H8

31 (d) (ii) 5 9.6.4 H4, H8, H13, H14

31 (e) 6 9.6.1, 9.6.2, 9.6.3, 9.6.7 H3, H7, H8, H13

Section II
Question 32 — The Biochemistry of Movement

32 (a) (i) 1 9.7.2 H4, H9

32 (a) (ii) 3 9.7.2 H6, H9, H13

32 (b) (i) 2 9.7.3 H2, H9, H12, H13

32 (b) (ii) 2 9.7.3 H9

32 (c) 5 9.7.4, 9.7.5 H1, H7, H8, H9, H13

32 (d) (i) 1 9.7.7, 9.7.8, 9.7.9 H7, H9
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Question Marks Content Syllabus outcomes

32 (d) (ii) 2 9.7.1, 9.7.7 H7, H9, H10

32 (d) (iii) 3 9.7.3, 9.7.6 H2, H8, H9, H10, H12, H13

32 (e) 6
9.7.1, 9.7.3, 9.7.5, 9.7.6, 9.7.7, 9.7.8,
9.7.9, 9.7.10

H1, H7, H8, H9, H10

Section II
Question 33 — The Chemistry of Art

33 (a) (i) 1 9.8.3 H1, H6

33 (a) (ii) 3 9.8.3 H7

33 (b) (i) 2 9.1 H8, H12, H13

33 (b) (ii) 2 9.8.2 H8, H12, H13

33 (c) 5 9.8.1,  9.8.4, 9.8.5 H1, H2, H4

33 (d) (i) 1 9.8.4 H6

33 (d) (ii) 2 9.8.4 H6, H7, H8

33 (d) (iii) 3 9.8.5 H3, H4, H6, H8, H13

33 (e) 6 9.8.1, 9.8.2, 9.8.3 H1, H4, H6, H7, H13

Section II
Question 34 — Forensic Chemistry

34 (a) (i) 1 9.9.2 H9, H10

34 (a) (ii) 3 9.9.1 H8, H9

34 (b) (i) 1 9.1 H12, H13

34 (b) (ii) 3 9.9.2 H12, H13

34 (c) 5 9.9.6 H3, H4, H6, H7, H13

34 (d) (i) 1 9.9.4 H4, H12, H14

34 (d) (ii) 2 9.9.4 H2, H9, H10, H13

34 (d) (iii) 3 9.9.1, 9.9.4 H1, H3, H4, H5, H13

34 (e) 6 9.9.3, 9.9.5 H1, H3, H4, H8, H9, H13
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2003 HSC Chemistry
Marking Guidelines

Question 16 (a)
Outcomes assessed: H11

MARKING GUIDELINES
Criteria Marks

•  Correctly outlines the procedure for monitoring mass changes 2
•  Partially outlines a procedure for monitoring mass changes 1

Question 16 (b)
Outcomes assessed: H9, H10, H13

MARKING GUIDELINES
Criteria Marks

•  Correctly writes the balanced equation 1

Question 17 (a)
Outcomes assessed: H8, H9, H12

MARKING GUIDELINES
Criteria Marks

•  Correctly identifies ethanol by name or chemical formula 1
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Question 17 (b)
Outcomes assessed: H3, H7, H8, H9, H10, H13

MARKING GUIDELINES
Criteria Marks

•  Provides a thorough description of the three key steps in free radical
addition polymerisation or the steps in Ziegler/Natta polymerisation

3

•  Provides a sound description of one step in either free radical addition
polymerisation or Ziegler/Natta polymerisation

OR
•  Provides a description of at least two conditions and reagents involved in

either free radical addition polymerisation or Ziegler/Natta polymerisation

2

•  Identifies an aspect of either free radical addition polymerisation or
Ziegler/Natta polymerisation

OR
•  High temperature/high pressure conditions
OR
•  Identifies the three steps in free radical polymerisation
OR
•  Simplified model of addition polymerisation

1

Question 17 (c)
Outcomes assessed: H9, H12

MARKING GUIDELINES
Criteria Marks

•  Gives a reason for the distribution 1
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Question 18
Outcomes assessed: H3, H5, H8

MARKING GUIDELINES
Criteria Marks

•  Demonstrates a thorough knowledge of methods of production of both
transuranic elements and commercial radioisotopes

4

•  Demonstrates a sound knowledge of methods of production of both
transuranic elements and commercial radioisotopes

2–3

•  Identifies the location of the transuranic elements in the Periodic Table
OR
•  Identifies a transuranic element and/or commercial radioisotope and its

use
OR
•  Identifies a method or piece of equipment used to produce transuranic

elements and/or commercial radioisotopes

1

Question 19 (a)
Outcomes assessed: H11, H13, H14

MARKING GUIDELINES
Criteria Marks

•  Identifies cathode 1

Question 19 (b)
Outcomes assessed: H7, H8, H10, H12

MARKING GUIDELINES
Criteria Marks

•  Writes correct net redox equation including correct states of matter
•  Calculates correct potential

2

•  Writes correct net redox equation including correct states of matter
OR
•  Calculates correct potential

1
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Question 20
Outcomes assessed: H1, H4, H5, H6, H8, H9, H13

MARKING GUIDELINES
Criteria Marks

•  Demonstrates a thorough knowledge of how biomass can be used to
provide energy and chemicals

•  Provides an assessment of problem and/or a benefit
4–5

•  Demonstrates a sound knowledge of why alternative compounds are
needed

OR
•  Identifies compounds derived from biomass
•  Provides an explanation of problems or benefits associated with the use of

biomass

2–3

•  Identifies a compound derived from biomass
OR
•  Identifies cellulose as the main component of biomass
OR
•  Identifies one reason for needing an alternative source of chemicals and/or

energy
OR
•  Identifies one advantage of using biomass
OR
•  Identifies one disadvantage of using biomass

1

Question 21 (a)
Outcomes assessed: H8, H9

MARKING GUIDELINES
Criteria Marks

•  Names or writes correct formulas (not molecular) for BOTH ester AND
water

1
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Question 21 (b)
Outcomes assessed: H11, H13

MARKING GUIDELINES
Criteria Marks

•  Draws correctly labelled diagram of apparatus for reflux (essentials
identified)

2

•  Draws a partially correct, labelled diagram of apparatus of reflux (heat
source, condenser, water flow)

OR
•  Appropriate reflux arrangement implied with 3 of 6 essentials
OR
•  Equipment drawn correctly

1

Question 21 (c)
Outcomes assessed: H11, H12, H13

MARKING GUIDELINES
Criteria Marks

•  Outlines two advantages of reflux 2
•  Outlines one advantage of using reflux 1

Question 22 (a)
Outcomes assessed: H9, H10, H13

MARKING GUIDELINES
Criteria Marks

•  Writes the correct balanced chemical equation 1

Question 22 (b)
Outcomes assessed: H7, H8, H9, H10, H12, H13

MARKING GUIDELINES
Criteria Marks

•  Correctly calculates volume of carbon dioxide (working to be shown) 2
•  Shows one correct step in the calculation 1
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Question 23 (a)
Outcomes assessed: H10, H13

MARKING GUIDELINES
Criteria Marks

•  Provides the correct balanced equation 1

Question 23 (b)
Outcomes assessed: H8, H10, H11, H12, H13

MARKING GUIDELINES
Criteria Marks

•  Accurately calculates the concentration of nitric acid as 0.33 mol L−1

•  Rejects the first titre in calculating the average volume
3

•  Calculates the concentration of nitric acid as 0.32 mol L−1

(Student did not eliminate the first titre in calculating the average volume)
OR

•  Calculates the concentration of nitric acid as 0.3 mol L−1

OR
•  Makes one error in calculating the concentration of nitric acid
OR
•  Calculates the moles of nitric acid correctly

2

•  Writes a correct, relevant mathematical formula
(eg moles = molarity × volume)

OR
•  Calculates an average titre (including or excluding first titre)

1

Question 24
Outcomes assessed: H4, H7, H8, H11

MARKING GUIDELINES
Criteria Marks

•  Demonstrates a thorough knowledge of the factors and issues that must be
considered when using neutralisation reactions to safely minimise damage
in chemical spills

3–4

•  States some factors that must be considered when using neutralisation
reactions

1–2
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Question 25
Outcomes assessed: H6, H12, H14

MARKING GUIDELINES
Criteria Marks

•  Provides a thorough explanation of the trends in boiling points
BETWEEN AND WITHIN the three series of compounds

4

•  Provides thorough explanation of the trends in boiling points BETWEEN
each series

OR
•  Provides sound explanation of the trends in boiling points BETWEEN the

three series of compounds and identifies an aspect of the trends in boiling
points WITHIN each series

2–3

•  Identifies the relationship between boiling points and intermolecular
forces

OR
•  Identifies that boiling points increase as molecular weight increases
OR
•  Identifies the following trend in boiling points:

Alkanoic acids > Alkanols > Alkanes
OR
•  Identifies hydrogen bonding as a strong intermolecular force

1
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Question 26
Outcomes assessed: H3, H5, H7, H8, H9, H11, H14

MARKING GUIDELINES
Criteria Marks

•  Provides a thorough description of the process of eutrophication
•  States two or more tests used to monitor eutrophication
•  Provides an assessment
OR
•  Applications of tests
OR
•  Explains one or both tests in detail

4

•  Provides a thorough description of the process of eutrophication
AND

•  States two tests used to monitor eutrophication
OR

•  Explains one test in detail
OR

•  Basic description AND states two tests and an assessment
•  Explains why one named test is useful for monitoring eutrophication

3

•  Provides a thorough description of the process of eutrophication
OR
•  States two tests used to monitor eutrophication
OR
•  Explains why one named test is useful for monitoring eutrophication

2

•  Provides a basic description of the process of eutrophication
OR
•  States one appropriate test used to monitor eutrophication

1

Question 27 (a)
Outcomes assessed: H10, H12, H13

MARKING GUIDELINES
Criteria Marks

•  Correctly calculates the percentage of sulfate 2
•  Shows one correct step in the calculation 1



 2003 HSC     Chemistry     Marking Guidelines

– 9 –

Question 27 (b)
Outcomes assessed: H10, H12, H14

MARKING GUIDELINES
Criteria Marks

•  Explains clearly how reliability depends on repetition of the procedure
OR
•  Refers to dependence of reliability on repetition and discusses appropriate

valid procedures
•  Provides an evaluation

2–3

•  States dependence of reliability of the procedure on repetition
OR
•  Discusses an appropriate valid procedure

1

Question 28 (a)
Outcomes assessed: H12, H13

MARKING GUIDELINES
Criteria Marks

•  Plots data accurately
•  Draws a line of best fit

2

•  Plots data accurately
OR
•  Draws line of best fit

1

Question 28 (b)
Outcomes assessed: H4, H12, H14

MARKING GUIDELINES
Criteria Marks

•  Identifies the correct source of cadmium pollution
•  Justifies the conclusion with reference to the data table

2

•  Identifies the correct source of cadmium pollution 1
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Question 29
Outcomes assessed: H1, H2, H3, H4, H7, H8, H10

MARKING GUIDELINES
Criteria Marks

•  Demonstrates an extensive knowledge of the Haber process including
factors that are monitored and managed.

•  Provides a comprehensive explanation of why reaction conditions are
monitored or managed, relating these to the nature of the reaction

•  Provides an evaluation

6–7

•  Demonstrates a thorough knowledge of the Haber process
•  Explains why some reaction conditions are monitored or managed

4–5

•  Demonstrates a sound knowledge of the Haber process
OR
•  Demonstrates a limited knowledge of the Haber process and identifies a

reaction condition(s) that is (2 marks)/are monitored or managed (3 marks)

2–3

•  Identifies the reactants and product of the Haber process
OR
•  Gives one correct statement about the Haber process
OR
•  Identifies one reaction condition that is monitored

1

Question 30 (a) (i)
Outcomes assessed: H6

MARKING GUIDELINES
Criteria Marks

•  Identifies one use of sulfuric acid in industry 1
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Question 30 (a) (ii)
Outcomes assessed: H8

MARKING GUIDELINES
Criteria Marks

•  Provides full description of the extraction of sulfur as sulfur dioxide by the
roasting of mineral sulfides

AND
•  Includes a balanced equation for the process
•  Provides a complete description of the Frasch process for extracting sulfur

from mineral deposits. (Mentions underground deposits of elemental
sulfur, melting and mobilising it with superheated water and air, piping it
to the surface)

3

•  Provides a partial description the Frasch process
OR
•  Correctly describes the extraction of sulfur as sulfur dioxide by roasting of

mineral sulfides

2

•  Describes one feature of the Frasch process
OR
•  Identifies sulfide ores as a source of sulfur

1

Question 30 (b) (i)
Outcomes assessed: H8, H12, H13

MARKING GUIDELINES
Criteria Marks

•  Describes one precaution that could minimise hazards
OR
•  Describes one precaution for the safe disposal of reactants or products

1
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Question 30 (b) (ii)
Outcomes assessed: H8, H12, H13

MARKING GUIDELINES
Criteria Marks

•  Provides a complete sequence of steps in the investigation, including a
description of techniques to identify at least two of the products

OR
•  Correctly identifies three products AND gives the procedure used to

identify each product

3

•  Provides sequence of steps in the investigation
AND
•  Shows how one product is correctly identified
OR
•  Correctly names two products and outlines how each was identified

2

•  Identifies a correct aspect of the procedure for this investigation
OR
•  Correctly names one product and outlines how it was identified

1

Question 30 (c)
Outcomes assessed: H1, H4, H9, H13

MARKING GUIDELINES
Criteria Marks

•  Displays thorough knowledge of the structure of soaps and synthetic
detergents

•  Displays thorough knowledge of the cleaning action of soaps and synthetic
detergents

•  Makes an analysis linking understanding to development

4–5

•  Displays knowledge of the structure of soaps and synthetic detergents
OR
•  Displays knowledge of the cleaning action of soaps and synthetic

detergents

2–3

•  Provides a correct chemical name or chemical formula of a soap or
synthetic detergent

OR
•  Displays limited knowledge of the cleaning action of soaps and synthetic

detergents
OR
•  Identifies that soaps form insoluble precipitates with Ca and Mg ions
OR
•  Correctly identifies the structures of soaps or detergents

1
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Question 30 (d) (i)
Outcomes assessed: H8

MARKING GUIDELINES
Criteria Marks

•  Identifies that only temperature changes affect the value of an equilibrium
constant

1

Question 30 (d) (ii)
Outcomes assessed: H8

MARKING GUIDELINES
Criteria Marks

•  Describes any TWO of the following three:
– An increase in pressure would increase the yield of NO2

– Lowering the temperature would increase the yield of NO2

– Selective removal/condensation of NO2 from the mixture will increase

its yield

2

•  Describes any one of the above three points 1

Question 30 (d) (iii)
Outcomes assessed: H8, H10, H12

MARKING GUIDELINES
Criteria Marks

•  Gives the correct answer for the equilibrium constant, showing working 3
•  Gives correct equilibrium concentration for gases
OR
•  Correct working based on any equilibrium values
•  Gives correct equilibrium constant expression

2

•  Correct working based on any equilibrium values
OR
•  Gives correct equilibrium constant expression

1
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Question 30 (e)
Outcomes assessed: H4, H8, H13

MARKING GUIDELINES
Criteria Marks

•  Displays extensive knowledge about an industrial method of preparation
of BOTH an acid and a base AND provides a assessment of how
environmental issues are addressed for each

OR
•  Displays sound knowledge about an industrial method of BOTH and acid

and a base, and assesses how at least two environmental issues are
addressed for each

AND
•  Includes correct chemical equations in answer

5–6

•  Displays a knowledge about an industrial method of preparation of BOTH
an acid and a base, and describes how at least two environmental issues
are addressed

OR
•  Displays sound knowledge about an industrial method of preparation of

BOTH an acid and a base, and describes how one environmental issue is
addressed for both methods

3–4

•  Outlines an industrial method of preparation of either an acid or a base
OR
•  Outlines how one environmental issue associated with an industrial

method of preparation of either an acid or a base is addressed
OR
•  Identifies an environmental issue associated with an industrial method of

preparation of BOTH an acid and a base

2

•  Identifies an industrial method of preparation of either an acid or a base
OR
•  Identifies an environmental issue associated with an industrial method of

preparation of either an acid or a base

1
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Question 31 (a) (i)
Outcomes assessed: H8

MARKING GUIDELINES
Criteria Marks

•  Correctly identifies ONE passivating metal 1

Question 31 (a) (ii)
Outcomes assessed: H6, H8, H13

MARKING GUIDELINES
Criteria Marks

•  Provides a sound explanation for the differences in corrosion of active and
passivating metals

•  Includes a relevant balanced chemical equation
3

•  Provides a sound explanation of the corrosion of EITHER active or
passivating metals

OR
•  Describes basic features of the corrosion of BOTH active and passivating

metals
OR
•  Describes basic features of the corrosion of EITHER active or passivating

metals
•  Includes a relevant balanced chemical equation

2

•  Identifies basic features of the corrosion of EITHER an active metal or a
passivating metal

1

Question 31 (b) (i)
Outcomes assessed: H8, H12, H13

MARKING GUIDELINES
Criteria Marks

•  Describes ONE precaution that could minimise hazards
OR
•  Describes ONE precaution for the safe disposal of reactants or products

1
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Question 31 (b) (ii)
Outcomes assessed: H8, H12, H13

MARKING GUIDELINES
Criteria Marks

•  Provides a complete sequence of steps in the investigation
•  States that other variables are controlled
•  Identifying how the observed variable is measured

3

•  Provides an incomplete sequence of steps in the investigation including
identifying how the observed variable is measured

•  OR
•  Provides an incomplete sequence of steps in the investigation, including

stating that other variables are controlled

2

•  Identifies a correct aspect of the procedure for an electrolysis investigation 1

Question 31 (c)
Outcomes assessed: H1, H2, H8, H13

MARKING GUIDELINES
Criteria Marks

•  Demonstrates a thorough knowledge of the factors that affect corrosion in
deep water

•  Includes relevant equations (sulfate reduction; water and oxygen)
•  Analyses how theories have changed

4–5

•  Demonstrates sound knowledge of more than one factor that affects
corrosion in deep water have changed

AND
•  Compares two theories of corrosion

3

•  Demonstrates a sound knowledge of ONE factor that affects corrosion in
deep water

OR
•  Demonstrates a limited knowledge of how theories about corrosion at

great ocean depth have changed

2

•  Identifies ONE factor that affects the rate of corrosion 1



 2003 HSC     Chemistry     Marking Guidelines

– 17 –

Question 31 (d) (i)
Outcomes assessed: H8

MARKING GUIDELINES
Criteria Marks

•  Correct identifies the metal 1

Question 31 (d) (ii)
Outcomes assessed: H4, H8, H13, H14

MARKING GUIDELINES
Criteria Marks

•  Provides a thorough description of the effectiveness of each container in
limiting corrosion, and provides a comparison

4–5

•  Provides a thorough description of corrosion in ONE container
AND
•  Provides a limited description of corrosion in TWO containers

2–3

•  Provides a limited description of corrosion in ONE container 1
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Question 31 (e)
Outcomes assessed: H3, H7, H8, H13

MARKING GUIDELINES
Criteria Marks

•  Displays a thorough knowledge of electrolysis
•  Provides an assessment of how an understanding of electrolysis has

contributed to the development of methods for restoring and cleaning
marine artefacts

5–6

•  Displays sound knowledge of two or more of: electrolysis, corrosion of
metallic objects, methods of restoration and cleaning of marine artefacts

•  Provides an assessment of how an understanding of electrolysis has
contributed to the development of methods for restoring and cleaning
marine artefacts

4

•  Displays sound knowledge of two or more of: electrolysis, corrosion of
metallic objects, methods of restoration and cleaning of marine artefacts

3

•  Displays sound knowledge of one of: electrolysis, corrosion of metallic
objects, methods of restoration and cleaning of marine artefacts

2

•  Displays limited knowledge of electrolysis
OR
•  Displays limited knowledge of corrosion of metallic objects
OR
•  Displays limited knowledge of methods of restoring and cleaning marine

artefacts

1

Question 32 (a) (i)
Outcomes assessed: H4, H9

MARKING GUIDELINES
Criteria Marks

•  Identifies the role of glycogen molecules in human muscle and liver 1



 2003 HSC     Chemistry     Marking Guidelines

– 19 –

Question 32 (a) (ii)
Outcomes assessed: H6, H9, H13

MARKING GUIDELINES
Criteria Marks

•  Demonstrates knowledge of bond formation between glucose molecules to
give glycogen, including:
– identifying that it involves a condensation reaction between hydroxyl

groups on different glucose molecules
– identifying and describing the glycosidic bond produced

OR
•  Fully labelled structured equation

3

•  Demonstrates knowledge of bond formation between glucose molecules
(diagrams acceptable) to give glycogen, including:
– identifying that it involves a condensation reaction between hydroxyl

groups on different glucose monomers
OR
•  Demonstrates knowledge of bond formation between glucose monomers

and that it is a glycosidic bond that is produced

2

•  Identifies that a condensation reaction is involved
OR
•  Identifies that water is produced
OR
•  Identifies that a glycosidic bond is produced

1

Question 32 (b) (i)
Outcomes assessed: H2, H9, H12, H13

MARKING GUIDELINES
Criteria Marks

•  Describes the structures of fatty acids and glycerol including a difference
or similarity between structures

2

•  Describes the structure of either fatty acids OR glycerol 1
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Question 32 (b) (ii)
Outcomes assessed: H9

MARKING GUIDELINES
Criteria Marks

•  Identifies that glycerol is polar because it is a smaller molecule and has
three hydroxyl groups

•  Identifies that fatty acids are not polar because of their long hydrocarbon
chain

2

•  Identifies that glycerol is polar because it is small and has three polar
hydroxyl groups

OR
•  Identifies that fatty acids that are commonly found in the body are

non-polar because of their long hydrocarbon chain
OR
•  Identifies that the solubility of a substance in water increases with its

polarity

1

Question 32 (c)
Outcomes assessed: H1, H7, H8, H9, H13

MARKING GUIDELINES
Criteria Marks

•  Displays thorough knowledge about protein composition and structure
•  Displays thorough knowledge about the theory of muscle contraction
•  Makes an analysis linking understanding to the current theory

4–5

•  Displays knowledge about protein composition and structure
OR
•  Displays knowledge the sliding filament theory of muscle contraction

2–3

•  Identifies one fact about protein composition or structure
OR
•  Identifies one or more proteins involved in muscle contraction
OR
•  Identifies the sliding filament theory of muscle contraction

1
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Question 32 (d) (i)
Outcomes assessed: H7, H9

MARKING GUIDELINES
Criteria Marks

•  Correctly identifies glycolysis 1

Question 32 (d) (ii)
Outcomes assessed: H7, H9, H10

MARKING GUIDELINES
Criteria Marks

•  Constructs an equation that shows that 2 molecules of ATP and
2 molecules of pyruvate are produced from one molecule of glucose, two
molecules of ADP and two molecules of phosphate

OR
•  1 glucose  +   2 ADP   +   2 phosphate  →   2 pyruvate   +   2 ATP

2

•  Constructs an equation that identifies both ATP AND pyruvate as the
products of glycolysis

1
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Question 32 (d) (iii)
Outcomes assessed: H2, H8, H9, H10, H12, H13

MARKING GUIDELINES
Criteria Marks

•  Compares the number of ATP produced per carbon atom in fatty acids and
in carbohydrates

•  Identifies one associated pathway
OR
•  Relates the difference in number of ATP molecules produced to the

oxidation level of carbon in fatty acids and carbohydrates

2–3

•  Calculates that 8.1ATP are produced per carbon of stearic acid and 6 ATP
are produced per carbon of glucose

OR Identifies that:
•  Fats (fatty acids) release more energy when they are oxidised than glucose
OR
•  Carbon atoms in fatty acids exist in a lower oxidation state
OR
•  Fatty acids require 2ATP to produce 148 ATP
OR
•  Glucose requires 2ATP to produce 38 ATP
OR
•  Explanation of diagram

1
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Question 32 (e)
Outcomes assessed: H1, H7, H8, H9, H10

MARKING GUIDELINES
Criteria Marks

•  Demonstrates extensive knowledge of two or more metabolic pathways
(processes) and of the chemistry of ATP

•  Provides an evaluation, linking the importance of the chemistry of ATP to
metabolic processes

5–6

•  Demonstrates sound knowledge of two or more metabolic pathways
(processes) and of the chemistry of ATP

OR
•  Demonstrates a sound knowledge of one metabolic pathway (process)

AND evaluates the importance of the chemistry of ATP

3–4

•  Identifies two or more metabolic processes (or pathways)
OR
•  Identifies a metabolic pathway (or process) and that ATP acts as an energy

store in the body

2

•  Identifies a metabolic pathway (or process)
OR
•  Identifies that ATP acts as an energy store in the body
OR
•  Identifies that ATP stands for adenosine triphosphate

1

Question 33 (a) (i)
Outcomes assessed: H1, H6

MARKING GUIDELINES
Criteria Marks

•  Correctly identifies the maximum number of electrons 1
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Question 33 (a) (ii)
Outcomes assessed: H7

MARKING GUIDELINES
Criteria Marks

•  Provides a complete explanation of how data can be used to provide
information about the arrangement of electrons around the atoms

3

•  Provides a partial explanation of how data can be used to provide
information about the arrangement of electrons around the atoms

2

•  Identifies the number of electrons in the outer shell correctly for Na, Al
and Mg

OR
•  Identifies that ionisation energy increases as the number of electrons

removed increases
OR
•  Identifies that ionisation energy increases sharply as an electron is

removed from an inner shell

1

Question 33 (b) (i)
Outcomes assessed: H8, H12, H13

MARKING GUIDELINES
Criteria Marks

•  Explains two precautions correctly 2
•  Explains one precaution
OR
•  States two precautions

1

Question 33 (b) (ii)
Outcomes assessed: H8, H12, H13

MARKING GUIDELINES
Criteria Marks

•  Provides a complete sequence of steps in the investigation 2
•  Identifies a correct aspect of the procedure for this investigation 1
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Question 33 (c)
Outcomes assessed: H1, H2, H4

MARKING GUIDELINES
Criteria Marks

•  Demonstrates a thorough knowledge of the relationship between
properties and chemical composition of pigments used in traditional art by
Aboriginal people

4–5

•  Demonstrates a sound knowledge of the relationship between properties
and chemical composition for at least one named pigment used in
traditional art by Aboriginal people

2–3

•  Names a pigment and gives its chemical composition correctly
OR
•  Gives the correct colour and chemical composition for a pigment (not

named)
OR
•  Gives a brief description of a property (other than colour)
OR
•  Names TWO pigments without their chemical composition

1

Question 33 (d) (i)
Outcomes assessed: H6

MARKING GUIDELINES
Criteria Marks

•  Correctly identifies the block in which mercury is present 1

Question 33 (d) (ii)
Outcomes assessed: H6, H7, H8

MARKING GUIDELINES
Criteria Marks

•  Provides a complete explanation of why transition metals have more than
one oxidation state

2

•  Provides a partial explanation of why transition metals have more than one
oxidation state

1
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Question 33 (d) (iii)
Outcomes assessed: H3, H4, H6, H8, H13

MARKING GUIDELINES
Criteria Marks

•  Explains why chelating ligands are used to treat poisoning by heavy
metals

2–3

•  Identifies one correct aspect of ligand bonding 1

Question 33 (e)
Outcomes assessed: H1, H4, H6, H7, H13

MARKING GUIDELINES
Criteria Marks

•  Demonstrates an extensive knowledge of the range of technologies
•  Provides an evaluation of these technologies

5–6

•  Describes two or more technologies and how they are used to identify
pigments

3–4

•  Describes a technology used to identify pigments
OR
•  Identifies two or more technologies used to identify pigments

2

•  Identifies one technology used to identify pigments 1

Question 34 (a) (i)
Outcomes assessed: H9, H10

MARKING GUIDELINES
Criteria Marks

•  Correctly identifies the class of compounds 1

Question 34 (a) (ii)
Outcomes assessed: H8, H9

MARKING GUIDELINES
Criteria Marks

•  Describes two different tests. The second test must demonstrate different
reagents and conditions

3

•  Describes one test
•  Outlines a second test for a separate class of compounds

2

•  Identifies one distinguishing test for a specific class 1
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Question 34 (b) (i)
Outcomes assessed: H12, H13

MARKING GUIDELINES
Criteria Marks

•  Describes one precaution that could minimise hazards for this specific test
OR
•  Describes one precaution for the safe disposal of reactants or products for

this specific test

1

Question 34 (b) (ii)
Outcomes assessed: H12, H13

MARKING GUIDELINES
Criteria Marks

•  Provides a complete sequence of appropriate steps in the investigation,
including class of sugars which has the correct colour change (blue to
orange)

3

•  Provides an incomplete sequence of steps in the investigation 2
•  Identifies a correct aspect of the procedure for this investigation 1

Question 34 (c)
Outcomes assessed: H3, H4, H6, H7, H13

MARKING GUIDELINES
Criteria Marks

•  Demonstrates a thorough knowledge of emission spectra of elements and
how they can assist in the identification of the origins of a mixture

4–5

•  Demonstrates a sound knowledge of emission spectra and how they are
used to identify elements

2–3

•  Identifies a feature of emission spectra 1

Question 34 (d) (i)
Outcomes assessed: H4, H12, H14

MARKING GUIDELINES
Criteria Marks

•  Correctly identifies the more probable father 1
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Question 34 (d) (ii)
Outcomes assessed: H2, H9, H10, H13

MARKING GUIDELINES
Criteria Marks

•  Outlines the structure (helical strands/connection between helices; at
complementary N bases) and composition (sugar groups, phosphate, four
different N bases) of DNA

2

•  Outline the structure of DNA
OR
•  Outlines the composition of DNA
OR
•  Basic knowledge of both structure and composition of DNA

1

Question 34 (d) (iii)
Outcomes assessed: H1, H3, H4, H5, H13

MARKING GUIDELINES
Criteria Marks

•  Provides a thorough description of how DNA analysis can be used to show
that two people belong to the same family by providing at least three steps
in DNA analysis (including PCR, electrophoresis and introns, isolation of
DNA…)

2–3

•  Outlines one relevant aspect of DNA analysis
OR
•  Outlines the similarities in DNA material amongst family members

compared with non-related people

1

Question 34 (e)
Outcomes assessed: H1, H3, H4, H8, H9, H13

MARKING GUIDELINES
Criteria Marks

•  Demonstrates extensive knowledge of how chromatographic methods
have advanced forensic science

5–6

•  Describes two or more chromatographic methods 3–4
•  Describes a chromatographic method
OR
•  Identifies two or more chromatographic methods

2

•  Identifies one chromatographic method 1
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