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SECTION I - 75 marks 
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x Attempt Questions 16-29 
x Allow about 1 hour and 45 minutes for this part 
 
 
SECTION II  - 25 marks 
 
x Attempt ONE  question from Questions 30-35 
x Allow about 45 minutes for this section 
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SECTION I - 75 marks 
 
Part A (15 marks) 
15 Multiple Choice Questions. 
Mark the most correct answer, A, B, C or D on the grid provided. 
 
1. Methanol can be produced through the reaction of carbon monoxide with hydrogen as shown 

below. 
  1

)(3)(2)( 1552 �� 'l� molkJHOHCHHCO ggg  
 
 Which set of conditions would increase the equilibrium yield of methanol? 
 
 a) high pressure and temperature 
 b) low pressure and temperature 
 c) high pressure and low temperature 
 d) low pressure and high temperature 
 
 
2. Observe the following structural diagram 
 
 
 
 
 
 
 Which of the following is the systematic name for this compound? 
 
 a) 3,4-dibromo-4-chlorobutane 
 b) 1,2-dibromo-1-chlorobutane 
 c) 2,1-dibromo-1-chlorobutane 
 d) 4-chloro-3,4-dibromobutane 
 
 
3. The hydronium ion concentration (in mol L-1) of some common substances is given in the table 

below. 
 

[ H3O+ ] Substance 
10-9 Baking soda 
10-5 Black coffee 
10-8 Sea water 
10-11 Laundry detergent 
10-6 Milk 
10-13 Chlorine bleach 
10-4 Soda water 

 
 Of the listed substances, which of the following are acidic? 
 
 a) soda water and chlorine bleach 
 b) milk and laundry detergent 
 c) sea water and baking soda 
 d) black coffee and milk 
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4. Water quality analyses were performed at different sites on a river as shown on the map. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 The table shows the results of the tests performed at different sites. 
 

 
Site 

 
Dissolved 

oxygen (ppm) 

 
pH 

 
Calcium ion 

concentration (ppm) 

 
Total dissolved solids 

(gL-1) 
1 11 6.8 68 38 
2 10 6.8 5 0.10 
3 5 7.4 60 0.60 
4 5 6.2 4 0.10 

 
 The river source in the mountain is 
 
 a) site 1 
 b) site 2 
 c) site 3 
 d) site 4 
 
 
 
5. An HSC chemistry student carried out some tests on fertiliser X.  The results are shown below. 
 

� Warming X with aqueous NaOH gave a gas which turned red litmus paper blue. 
� Mixing aqueous X with acidified barium chloride solution gave no reaction 
� Mixing aqueous X with acidified silver nitrate solution gave a white precipitate 

 
 Which ions could be present in fertiliser X ? 
 
 a) NH4

+  and  Cl- 
 b) NH4

+  and  SO4
2- 

 c) NH4
+  and  NO3

- 
 d) K+  and SO4

2- 
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6. The reaction of )(2 lBr with ethylene produces 1,2- dibromoethane. However when bromine 
water )(2 aqBr  is added to ethylene, which other product, apart from 1,2-dibromethane is 
produced? 

 
 a) 32 CHBrCH �  -  1-bromoethane 
 b) BrCHOHCH 22 �  -  2-bromo-1-ethanol 
 c) OHCHOHCH 22 �  -  1,2-ethanediol 
 d) 33 CHCH �  -  ethane 
 
 
7. The chain of a certain polymer is shown below. 
 

 H  H  H  H  H  H  
 |  |  |  |  |  |  
– C – C – C – C – C – C – 
 |  |  |  |  |  |  
 H  CH3  H  CH3  H  CH3  

             
 The structural formula of the monomer used to make this polymer is 
 
a) 
 

H      H 
 \    /  
  C = C   
 /    \  

H      H 
      

 
 
  
b) 

H      H 
 \    /  
  C = C   
 /    \  

CH3      CH3 
 
 
 
c) 

H    H  H    H 
 \   |  |   /  
  C = C – C = C   
 /        \  

H          H 
 
 
 
d) 

  H  H    H 
  |  |   /  

H – C – C = C   
  |     \ H 
  H       
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8. In which of the following alternatives are the three compounds listed in order of increasing 
boiling points. 

 
 a) Butane, butan-l-ol, butanoic acid 
 b) Butanoic acid, butan-l-ol, butane 
 c) Butanoic acid, butane, butan-l-ol 
 d) Butan-l-ol, propanoic acid, butane 
 
 
9, What did the Bronsted-Lowry definition of acids identify that made it a significant 

improvement over earlier definitions? 
 
 a) acids contain hydrogen 
 b) acids are proton donors 
 c) acids contain oxygen 
 d) acids are electron-pair acceptors 
 
10. In a titration of a strong base with a strong acid, the following procedure was used: 
 
 i) A burette was rinsed with water and then filled with the standard acid 
 ii) A pipette was rinsed with some base solution 
 iii) A conical flask was rinsed with some base solution 
 iv) A pipette was used to transfer a measured volume of base solution into the conical flask 
 v) 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 
 
 
11. Which condition would be best for the fermentation of sugars by yeast? 
 
 a) Low oxygen concentration and a temperature between 25oC and 35oC 
 b) High oxygen concentration and a temperature between 25oC and 35oC 
 c) Low oxygen concentration and a temperature between 45oC and 60oC 
 d) High oxygen concentration and a temperature between 45oC and 60oC 
 
 
12. What is the catalyst for the conversion of ethanol to ethylene? 
 
 a) NaOH 
 b) H2SO4 
 c) HNO3 
 d) Pt 
 
13. Which of the following is a transuranic element? 
 
 a) Caesium 
 b) Cerium 
 c) Chromium 
 d) Curium 
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14. Neutron-rich radioisotopes such as Co-60 are most likely to be produced in which of the 
following? 

 
 a) particle accelerator 
 b) cloud chamber 
 c) nuclear reactor 
 d) catalytic cracker 
 
 
 
15. What arrangement of an electrochemical cell would electroplate a silver coin with copper? 
 
  

 Cathode Anode Electrolyte 
a) copper silver coin copper sulfate 
b) silver coin copper silver nitrate 
c) copper silver coin silver nitrate 
d) silver coin copper coffer sulfate 
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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) 
 

As part of your course work, you prepared an indicator from a natural material. 
 
a) Outline the procedure that you followed. 2 
 
 ………………………………………………………………………………………….... 
 
 …………………………………………………………………………………………… 
 
 ………………………………………………………………………………………….... 
 
 ……………………………………………………………………………………………. 
 
b) Outline how you determined whether the indicator you produced was appropriate to 1 
 test the acidity of a substance. 
 
 ……………………………………………………………………………………………. 
 
 ………………………………………………………………………………………….... 
 
 ……………………………………………………………………………………………. 
 
 ………………………………………………………………………………………….... 
 
 
 
Question 17 (4 marks) 
 
a) Using Lewis electron dot structures, compare the structures AND relative stabilities 2 
 molecular oxygen and the oxygen free radical. 
    
 
 
 
 
 ………………………………………………………………………………………….... 
 
 ……………………………………………………………………………………………. 
 
b) Using Lewis electron dot structures, demonstrate production of ozone in the 2 
 stratosphere, AND identify the type of bonding involved. 
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Marks 
Question 18 (8 marks) 
 

In monitoring the effect of discharge effluent on river water quality, a chemist uses  
atomic absorption spectroscopy to compare the sodium ion concentrations above and below 
the discharge point in a river.  The table below shows the absorbance values at a wavelength 
of 589 nm,  for water samples, and also those for a range of standard solutions. 
 

Solution Na+ Concentration (mgL-1) Absorbance at 589 nm(o/o) 
Standard 10 16 
Standard 20 34 
Standard 40 63 
Standard 60 98 

Upriver Sample 1  4 
Upriver Sample 2  5 

Downriver Sample 1  54 
Downriver Sample 2  43 

 
a) Plot  the  ‘Standards’  on  the  grid  below.  (Label  axes) 2 
 

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

                         

 
 
b) Complete the entries for Na+ concentration of water samples in the table above 2 
 
c) Assess the downstream water quality for freshwater organisms for which the maximum 2 
 sodium ion concentration is 100 ppm. 
 Explain why water quality might change in periods of low rainfall. 
 

 ……………………………………………………………………………………………. 
 
 ……………………………………………………………………………………………. 
 
 ……………………………………………………………………………………………. 
 
 ……………………………………………………………………………………………. 
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Marks 
Question 19 (5 marks) 
 
During  the  1970’s  it  was  discovered  that  the  Earth’s  ozone  layer  was  decreasing.    It  was 5 
noted that the decrease in ozone concentration was particularly severe over Antarctica.   
The concern was so great that in 1987 a number of nation states, including Australia, 
signed the Montreal Protocol to begin phasing out CFCs. 
 
Assess the effectiveness of the Montreal Protocol in reversing the decline in the ozone 
concentration over Antarctica. 
 
……………………………………………………………………………………………….. 
 
……………………………………………………………………………………………….. 
 
……………………………………………………………………………………………….. 
 
……………………………………………………………………………………………….. 
 
……………………………………………………………………………………………….. 
 
……………………………………………………………………………………………….. 
 
……………………………………………………………………………………………….. 
 
……………………………………………………………………………………………….. 
 
……………………………………………………………………………………………….. 
 
……………………………………………………………………………………………….. 
 
……………………………………………………………………………………………….. 
 
……………………………………………………………………………………………….. 
 
……………………………………………………………………………………………….. 
 
……………………………………………………………………………………………….. 
 
……………………………………………………………………………………………….. 
 
……………………………………………………………………………………………….. 
 
……………………………………………………………………………………………….. 
 
……………………………………………………………………………………………….. 
 
……………………………………………………………………………………………….. 
 
 
 
 
Question 20 (6 marks) 
 
a) Describe  a  test  that  could  be  performed  at  home  to  identify  whether  the  household’s 2 
 water  supply  is  ‘hard’  or  ‘soft’. 
 
 ……………………………………………………………………………………………. 
 
 ……………………………………………………………………………………………. 
 
 ……………………………………………………………………………………………. 
 
 ……………………………………………………………………………………………. 
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Marks 
Question 21 (3 marks) 
 
The hydrogen carbonate ion, �

3HCO  is an amphiprotic species. 
 
a) Describe an amphiprotic species. 1 
 
 ……………………………………………………………………………………………….. 
 
 ……………………………………………………………………………………………….. 
 
b) Write suitable equations to describe the amphiprotic nature of the hydrogen carbonate ion. 2 
 
 ……………………………………………………………………………………………….. 
 
 ……………………………………………………………………………………………….. 
 
 
Question 22 (3 marks) 
 
Buffers are important in many natural systems.  Describe the effect of buffers with reference  3 
to a specific example in natural systems. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
 
Question 23 (4 marks) 
 
Assess the impact of the recent development of a named biopolymer on society and the 4 
environment. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
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Marks 
Question 24 (7 marks) 
 
The flowchart shows a series of steps involved in the production of ethyl propanoate. 7 
 

Glucose Æ mixture containing 
ethanol Æ pure ethanol Æ ethyl 

propanoate 
 
 
Describe the chemistry and procedures involved in each of these steps, using diagrams where 
appropriate. (You may use the blank page opposite, for diagrams) 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
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Marks 
Question 25 (3 marks) 
 
A student prepared a solution of a particular triprotic acid, H3PO4 by dissolving 0.98g of the  3 
solid acid in 250.0 mL of water.  Assuming this acid is a strong acid, calculate the pH of 
the acid solution prepared. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
 
 
Question 26 (4 marks) 
 
The graph shows the variation in concentration of reactants and product with time for the  
Haber process. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
a) State why the concentrations of reactants and product do not change between T1 and T2 1 
 
 …………………………………………………………………………………………….. 
 
 …………………………………………………………………………………………….. 
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Marks 
Question 26 (continued) 
 
b) At time T2 the volume of the reaction vessel was reduced. 
 
 i) Sketch on the graph how the concentrations of reactants and product would change 1 
  after the volume was reduced. 
 
 ii) Explain the changes shown on your graph. 2 
 
  ………………………………………………………………………………………… 
 
  ………………………………………………………………………………………… 
 
  ………………………………………………………………………………………… 
 
  ………………………………………………………………………………………… 
 
  ………………………………………………………………………………………… 
 
  ………………………………………………………………………………………… 
 
 
 
Question 27 (3 marks) 
 
A student studying the mass change that occurs during fermentation added glucose, water and 
yeast to a flask and stoppered the flask with some cotton wool. 
 
The student measured the mass of the flask daily for seven days.  The table shows the data 
collected. 
 

Day Mass(g) 
1 381.05 
2 376.96 
3 373.42 
4 370.44 
5 370.42 
6 370.40 
7 370.39 

 
 
a) Calculate the moles CO2 released between days 1 and 7 1 
 
 ………………………………………………………………………………………………. 
 
 ………………………………………………………………………………………………. 
 
b) Calculate the mass of glucose that underwent fermentation between days 1 and 7. 2 
 Include a balanced chemical equation in your answer. 
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Marks 
Question 28 (3 marks) 
 
a) Write a balanced chemical equation for the complete combustion of ethanol. 1 
 
 ………………………………………………………………………………………………. 
 
 ………………………………………………………………………………………………. 
 
b) A mass of 72.5g of ethanol was burnt completely in air.  Calculate the volume of carbon 2 
 dioxide that was produced at 25oC and 100kPa. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Question 29 (5 marks) 
 
There are many benefits and problems associated with the use of radioisotopes in industry 5 
and medicine. 
 

Evaluate the impact on society of the use of radioisotopes in both industry and medicine. 
In your answer, give examples of specific radioisotopes, making reference to their chemical 
properties. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
  ….  lines  continued  over  page 
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Marks 
Question 29 (continued) 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
 
 
 
Question 30 
 
Evaluate the importance of monitoring and managing the conditions used in the Haber 5 
process. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 
 
……………………………………………………………………………………………………. 



 18 

Section II 
 
(25 marks) 
Allow about 45 minutes for this section. 
Show all relevant working in questions involving calculations. 
 

Marks 
Question 31 - The Chemistry of Art 
 
a) Describe examples of pigments and their chemical composition used by traditional  2 
 Aboriginal culture. 
 
 ……………………………………………………………………………………………. 
 
 ……………………………………………………………………………………………. 
 
 ……………………………………………………………………………………………. 
 
 ……………………………………………………………………………………………. 
 
 ……………………………………………………………………………………………. 
 
 
 
b) Ancient Egyptian culture and Roman societies used pigments as cosmetics. They had 3 
 no knowledge of the chemical composition and thus of any potential health risk of the 
 pigments used. 
 

 Identify a pigment and describe how it was used as a cosmetic.  With reference to the 
 chemical composition of the pigment, make an assessment of the health risks associated 
 with its use. 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
c) Outline the processes used and the chemistry involved in the preparation of a named 4 
 medieval art work. 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 



 19 

Marks 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
  
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 
d) Describe features of the Bohr model of the atom. Discuss limitations of this model. 3
  
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
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