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2008 
 
HSC Half-Yearly Examination 
 

Chemistry 
 
 
General Instructions 
Reading time – 5 minutes 
Working time – 1.5 hours 
 
Write using blue or black pen 
Draw diagrams using pencil 
Approved calculators may be used 
Write your student number on each section of 
this booklet 

Total marks 60 
This examination has two parts, Part A and Part B. 
Part A – 8 marks 
Attempt Questions 1 – 8. 
Allow about 15 minutes for this part.  
 
Part B – 52 marks 
Attempt Questions 9 – 20. 
Allow about 1 hour and 15 minutes for this part. 
 

 
Teacher-in-charge:    Mrs Davis 
 
Task Weighting: 20%  
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Part A. 
8 marks 
Attempt questions 1 - 8. 
Allow about 15 minutes for this part. 
Record your answers on the separate multiple-choice answer sheet. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1. Identify the name of the hydrocarbon shown by the formula below. 
 
   CH3CH2CH2C(CH3)CHCH3 
 

(A) 4-methyl-4-hexyne 
(B) 4-methyl-5-hexene 
(C) 3-methyl-3-hexene 
(D) 3-methyl-2-hexene 
 

 
2. You carried out a first-hand investigation to monitor mass changes during fermentation. Identify 

the gas produced during the fermentation process responsible for the observed mass changes. 
  

(A) ethanol 
(B) water vapour 
(C) oxygen 
(D) carbon dioxide 

 
 
3. Identify the monomer used to form polyethylene. 
 
 (A)  -CH=CH- 
 (B)  -CH2=CH2-  
 (C)  (CH2-CH2)n 
 (D)  CH2=CH2 
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4.  Consider the following chemical reaction: 
 
    Ni(s)  +  2AgCl(aq)    NiCl2(aq)  +  2Ag(s) 
 
 Identify the correct statement. 
 
 (A)  the oxidant is Ag+(aq) 
 (B) Ni(s) is reduced 
 (C)  the oxidation state of Cl in AgCl is zero 
 (D)  this is not a redox reaction 
 
 
5.  The equation below illustrates the decay of an isotope of radium. 
 
   Radium - 226    Z  +  alpha particle 
 
 Identify the particle labelled Z, produced in this reaction? 
 
 (A)  Fr - 226 
 (B)  Th - 230 
 (C)  Ac - 226 
 (D)  Rn - 222 
 
 
6.  Which of the following are used to detect radiation from radioactive isotopes? 
 
 (A)  Geiger counter, photographic film 
 (B)  Geiger counter, radiographic counter 
 (C)  Photographic film, synchotron 
 (D)  Scintillation counter, radiotracer 
 
 
7. Ozone reacts with nitric acid according to the following equation. 
 
   NO(g)  +  O3(g)    NO2(g)  +  O2(g) 
 
 0.66 g of nitrogen monoxide was mixed with an excess of ozone. 
  
 What is the maximum volume of nitrogen dioxide produced at 0oC and 100 kPa? 
 
 (A)  0.022 L 
 (B)  0.499 L  
 (C)  0.500 L 
 (D)  0.545 L 
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8.  Phosgene is prepared from the reaction of carbon monoxide and chlorine in the presence of a 

catalyst. 
 
   CO(g)  +  Cl2(g)    ↔  COCl2(g)        ∆H  = -9.93 kJmol-1 
 
Which of the following sets of conditions would produce the highest yield of phosgene? 
 
 (A)  high temperature, high pressure 
 (B)  low temperature, low pressure 
 (C)  low temperature, high pressure 
 (D)  high temperature, low pressure 
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Part B. 
52 marks 
Attempt questions 9 – 20. 
Read the whole of each question before commencing it. 
Answer the questions in the spaces provided. 
Show full working for questions requiring calculations. 
Allow about 1 hour and 10 minutes for this part. 
 
 
Question 9.  (3 marks) 
(a) What is a ‘biopolymer’? 1M 
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
(b) Name one biopolymer. 1M 
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 (c) Describe a potential use of the biopolymer named in (b). 1M 
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
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Question 10.  (7 marks) 
You carried out a first-hand investigation to compare the reactivity of an alkane and its corresponding 
alkene. 
 
(a) Recount the procedure used. 3M 
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 
 
(b) Assess the reliability and validity of the procedure described above. 3M 
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
(c) Identify the dependent and independent variables for this investigation. 1M 
 
Dependent variable   .................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
Independent variable   ..............................................................................................................................................  
 
 .....................................................................................................................................................................................  
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Question 11.  (3 marks)  
A group of students used spirit burners to carry out an investigation to determine the heat of combustion 
of ethanol. They burned 0.50 g of ethanol and used the flame to heat 150 mL of water. The temperature 
of the water rose from 20oC to 34oC. 
 
Use this data to calculate the molar heat of combustion for ethanol. 3M 
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 
 
Question 12.  (4 marks) 
A student was asked to perform a first-hand investigation to measure the difference in potential 
produced by various combinations of metals in electrolytic solutions. The student was provided with 
three metals (Ag, Al and Zn) and three electrolyte solutions (silver nitrate, aluminium nitrate and zinc 
nitrate). 
 
(a) Deduce which combination of the metals supplied should give the highest potential difference. 1M 
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
(b) Write a balanced chemical equation for the overall reaction for the metals identified in (a). 1M 
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
(c) Calculate the expected potential difference for the combination of metals identified in (a). 2M 
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
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Question 13. (5 marks)  
A galvanic cell was constructed using two metals, X and Y: The cell is represented by: 
 

     Y/Y2+//X+/X 
 
A voltmeter showed a reading of +1.20 V. Metal X was noted to be the positive electrode. 
 
(a) Based on a first-hand investigation similar to this, that you have performed, draw a labelled 

diagram showing what this cell would look like in the laboratory. Include the voltmeter.  2M 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(b) Show the direction of flow of electrons in the external circuit on your diagram. 1M  
 
(c) (i) Outline the purpose of the salt bridge in this investigation. 1M 
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 

(ii) Recount how the salt bridge was constructed for your investigation. 1M 
 

 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
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Question 14. (5 marks) 
Describe the chemistry of either a dry cell OR a lead-acid cell and assess its importance to society over 
the last 100 years or so. 
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
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Question 15.  (3 marks) 
Describe the use of a named radioisotope in industry. 
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 
Question 16.  (4 marks) 
(a) Define the term transuranic element. 1M 
 
 ...................................................................................................................................................................................  
 
 ...................................................................................................................................................................................  
 
 ...................................................................................................................................................................................  
 
(b) Nuclear reactors and linear accelerators play an important role in nuclear chemistry. Describe their 

role in the production of transuranic elements. 3M 
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
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Question 17.  (4 marks) 
“The atmosphere contains acidic oxides of sulfur which have been increasing in concentration since the 
industrial revolution.” 
 
Explain this increase. Include examples, supported by appropriate equations in your answer. 
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
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Question 18.   (4 marks) 
 
(a) Define Le Chatelier’s principle. 1M 
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
(b) Outline the factors that can cause a disturbance to a chemical system at equilibrium. 3M 
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
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Question 19.   (4 marks) 
(a) A compound containing the iron thiocyanate ion (FeSCN2+) dissolves in water, establishing an 

equilibrium with iron (III) ions and the thiocyanate ion (SCN-).  
 The reaction is endothermic and the equilibrium mixture formed contains ions of FeSCN2+ in 

solution which are red-brown, Fe3+ ions in solution which are pale green in colour and SCN- ions 
in solution which are colourless. 

 
 (i) Write the equation for this equilibrium reaction. 1M 
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 (ii) Explain the colour change that would be observed if the temperature of the mixture were 

lowered. 3M 
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
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Question 20.  (6 marks) 
(a) QV™ body wash claims that it is suitable for dry or sensitive skin because it is perfume free, 

colour free and has a pH of 5.5. 
 
 The table below shows the pH range of a number of indicators. 

Indicator Colour pH range Low pH High pH 
Methyl red red yellow 4.4 – 6.2 

Thymol blue red yellow 1.2 – 2.8 
Phenol red yellow red 6.8 – 8.4 

Alizarin yellow yellow lilac 10.1 – 12.0 
Bromocresol green yellow green 3.8 – 5.4 
Bromothymol blue yellow blue 6.0 – 7.6 

Methyl orange red yellow 3.1 – 4.4 
Phenolphthalein  colourless magenta 8.3 – 10.0 

 
 Explain how indicators could be used to verify the claim that the pH of the QV™ body wash  is 

5.5. In your answer you should identify which indicator/s could be used and justify your choice. 4M 
  
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
(b) Describe TWO other everyday uses of indicators. 2M 
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
 
 .....................................................................................................................................................................................  
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Multiple choice 
Question. Answer 
1 D 
2 D 
3 D 
4 A 
5 D 
6 A 
7 B 
8 C 
9. a. 
Marking criteria Marks 
Defines a biopolymer as a polymer produced by living 
organisms. A polymer is made up of monomer units.    

1 

9. b. 
Marking criteria Marks 
Names one biopolymer 1 
9. c. 
Marking criteria Marks 
Describes a potential use for the biopolymer identified in 
9.b. 

1 

10. a. 
Marking criteria Marks 
Identifies the dependent variable as rate of reaction / colour 
change/ reactivity of hydrocarbon and identifies the 
independent variable as degree of saturation of the 
matching hydrocarbons /alkane vs alkene 

1 

10. b. 
Marking criteria Marks 
Describes a logical sequence that includes the following in 
the method: 
- equal volumes of hydrocarbons in separate test tubes 
- appropriate ratio of volumes of hydrocarbon : bromine 

water used 
- absence of U.V. light 
- test tubes shaken or stirred vigorously 
- method repeated and class results compared  

3 

Mentions 3-4 of the above points 2 
Mentions 1-2 of the above points 1 
10. c. 
Marking criteria Marks 
Assesses the validity and the reliability of the procedure 
with reference to appropriate aspects of the experimental 
procedure described above 

3 

Assesses the validity and the reliability of the procedure 
without using aspects of the procedure in 10.b 

2 

Identifies an aspect of the experimental procedure that 
relates to validity and/or reliability 

1 

11. 
Marking criteria Marks 
Calculates, with full working, the following: 
- Heat released by 0.5g of ethanol as -8.778 kJ 
- Moles of ethanol used as 0.01085… mol OR energy 

released per gram as  17.55…kJ/g 
- Molar heat of combustion of ethanol as 808.8 kJ/mol (or 

as -808.8 kJ/mol if the statement “the molar heat of 
combustion is …” is not given) 

3 

Calculates, with full working, TWO of the three points 
outlined above (rounding off before the final answer was 
the most common source of error) 

2 

Calculates ONE of the three points outlined above 1 
 
 
12. 

Marking criteria Marks 
Identifies a radioisotope used in industry AND 
Identifies an industrial use of the isotope AND 
Thoroughly describes, by providing three features of 
significance and including the type of radiation released, 
how the radioisotope is used (nb. NOT properties that make 
it useful) 

3 

Identifies a radioisotope used in industry (eg. Am-241) AND 
Identifies an industrial use of the isotope AND 
Briefly describes, by providing one feature, how the 
radioisotope is used 

2 

Identifies a radioactive element used in industry AND 
Identifies an industrial use of the isotope 

1 

13.a. 
Marking criteria Marks 
Identifies silver and aluminium as the combination of metals 
that will give the highest potential difference 

1 

13. b. 
Marking criteria Marks 
Presents an appropriate equation that is balanced for types 
and numbers of atoms/ions as well as for charge 

1 

13. c. 
Marking criteria Marks 
Calculates the answer as +2.48 V with full working 2 
Calculates the answer as +2.48 V with poor working OR  
Calculates the answer as +2.48, with full working, but omits 
the units (V) 

1 

14. a. 
Marking criteria Marks 
Presents a correct cell diagram that is fully labelled  
(Y electrode, X electrode, X+ electrolyte, Y2+ electrolyte, salt 
bridge, voltmeter, conducting wire, beaker) 

2 

Presents a poor cell diagram that is fully labelled 
OR 
Presents a correct cell diagram that is incompletely labelled 

1 

14. b. 
Marking criteria Marks 
Shows the direction of electron flow from electrode Y to 
electrode X. 

1 

14. c. (i). 
Marking criteria Marks 
Outlines the purpose of the salt bridge (rather than the 
consequence of its purpose) as “to allow the migration of 
ions through it” 

1 

14. c. (ii) 
Marking criteria Marks 
Identifies the materials used  (a piece of absorbent paper 
and a saturated solution of KNO3) and outlines how these 
are used in the construction of a salt bridge 

1 

 
15. a. 
Marking criteria Marks 
Defines the term transuranic element as “an element with 
an atomic number higher than 92” and names an example 
such as neptunium 

1 

 
 
 
 
 
 
 
 
 
 
 
15. b. 



Marking criteria Marks 
A thorough description of each named technology covers: 
 * the type/s of particles used for bombardment 
 * information about how the particle is produced and/or 

treated for bombardment 
 * an example of the transuranic element(s) produced by 

the technology (eg. neptunium; elements 93,94,95; 
neutron-rich isotopes) 

 
A sound description covers TWO of the above points 
A limited description covers ONE of the above points 

 

Describes ONE technology in a thorough manner 
AND 
Describes the OTHER technology in a sound manner 

3 

Describes ONE technology in a sound manner 
 AND 
Describes the OTHER technology in a limited manner 

2 

Describes ONE technology in a limited manner 1 
16. 
Marking criteria Marks 
Thoroughly describes the chemistry of the nominated cell, 
including – 
 * the oxidation half-equation 
 * the reduction half-equation 
AND 
Thoroughly assesses its importance to society by 
describing TWO benefits to society and / or problems to 
society AND by making an appropriate judgement. 

5 

Describes the chemistry of the nominated cell, including 
TWO aspects of its chemistry (oxidation half-equation, 
reduction half-equation, electrolyte) 
AND 
Assesses its importance to society by describing ONE 
benefit  to society or ONE problem for society and by 
making an appropriate judgement 

4 

Answer covers ONE (1 mark), TWO (2 marks) or THREE (3 
marks) of the following- 
 * the oxidation half-equation 
 * the reduction half-equation 
 * the identity of the electrolyte 
 * outlines ONE benefit to society or ONE problem for 

society 
 * a judgement of its importance to society 

1 - 3 

17. a. 
Marking criteria Marks 
Includes all of the following 
* An appropriate indicator used is named and the resultant 

colour also described 
* an additional indicator that narrows the range and the 

colour of the result described 
* a procedure that indicates method used for the tests 
* a number of samples were tested (repetition) 

4 

Includes TWO indicators used to test the sample WITH 
expected colour changes indicated WITH a procedural 
statement 

3 

EITHER one useful indicator and resultant colour with 
procedural statement 
OR    two appropriate indicators named and resultant colour 
descriptions. 

2 

One indicator described with the resultant colour described 1 
17. b.                                                                                                                                                                                                                                                                                                                                           
Marking criteria Marks 
Two everyday used of indicators described with an 
explanation of the significance / importance of their use 

2 

One use of indicators described  1 
 
18. a. 
Marking criteria Marks 

States a minimum of 
“a system is at equilibrium AND a change is made 
AND the system changes to counterbalance the change”. 
The best answers added that an equilibrium would then be 
re-established. 

1 

18. b. 
Marking criteria Marks 
THREE factors (e.g. concentration, gas pressure, temp) 
named and the features (or examples) of all THREE 
outlined. 

3 

THREE factors mentioned and features of TWO described. 2 
EITHER three factors named OR TWO factorss named and 
the features of ONE given. 

1 

19. 
Marking criteria Marks 
At least  
* TWO examples of how sulfur oxides are produced AND 
relate to their increase since the industrial revolution (cause 
is related to effect) 
* TWO equations that support  the examples for formation 
of sulfur oxides 

4 

TWO examples of how the sulfur oxides are formed AND 
how levels have increased since the industrial revolution 
(showing cause and effect) with ONE supporting equation 

3 

EITHER  
TWO examples of sulfur oxide formation showing cause 
and effect  
OR 
ONE example with cause and effect shown with ONE 
supporting equation 

2 

TWO examples of sources of sulfur oxides 1 
20. a. 
Marking criteria Marks 
Correct equation that shows all species are accounted for 
WITH ions correct AND  charges are balanced WITH an 
equilibrium symbol AND no other incorrect equations 
shown 

1 

20. b. 
Marking criteria Marks 
Indicates that 
* the colour change is to red-brown, 
* reaction favours the exothermic  (formation reactants) 
equation  
* the production of FeSCN2+ is increased 

3 

Includes TWO of the above points 2 
Colour change described was correct  
OR  
A statement related to temperature decrease favouring 
exothermic reaction 

1 
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