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Section I 
 

20 marks 

Attempt Questions 1–20  

Allow about 35 minutes for this section 

 

Use the multiple-choice answer sheet for Questions 1–20 

 

  

 

1 Which equation would represent the greatest decrease in entropy? 

 

 A. 2O3(g)   →   3O2(g) 

 B. C(s)     +   O2(g)  →   CO2(g) 

 C. 2H2O2(s)    →  2H2O(l)  +  O2(g) 

 D. HCl(g)   +   NH3(g)   →   NH4Cl(s) 

   

 

2  Consider the two reactions at equilibrium shown below: 

 

2NO2(g)  ⇌  N2O4(g)    ∆H =  - 60 kJ mol-1 

 

N2(g) +  3H2(g)  ⇌  2NH3(g)    ∆H =  - 92 kJ mol-1 

 

Which action will drive BOTH reactions to form more product? 

 

 A. Reducing the overall pressure 

 B. Increasing the reaction temperature 

 C. Increasing the volume of the reaction vessel 

 D. Removing the product from the reaction vessel 

   

3 Under what reaction conditions will the value of an equilibrium constant (Keq) be 

changed? 

 

 A. Addition of a catalyst 

 B. Increased temperature 

 C. Increased concentration of reactants 

 D. Increased concentration of reactants and products 
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4 Which alternative most correctly represents the equilibrium expression for the following 

reaction? 

 

Fe2O3 (s) + 3CO(g)  ⇌ 2Fe(s)  + 3CO2(g) 

 

 A. [CO2]3   

[CO]3  

 

 B. [CO2]3   

[Fe2O3] [ CO]3  

 

 C. [Fe2O3] [ CO]3   

[Fe]2 [CO]3  

 

 D. [Fe]2 [CO2]3   

[Fe2O3] [ CO]3  

 

   

 

5 Which of the following reactions at equilibrium is closest to completion? 

 

 A. 2O3(g)  ⇌  3O2(g)      Keq = 2.0 x 1057 

 B. 2SO2(g)  +  O2(g)  ⇌  2SO3(g)     Keq =  4.3 

 C. N2(g)  +  3H2(g)  ⇌  2NH3(g)        Keq = 9.0 

 D. NH3(aq)  +  H2O (l)  ⇌  NH4
+

(aq)  +  OH-
(aq)      Keq = 1.8 x 10-5 

 

   

 

6 Which of the following is a Brønsted–Lowry reaction? 

 

 A. CO2 + OH– ⇌ HCO3
– 

 B. NH4
+ + NH2

– ⇌ 2NH3 

 C. HClO4 + CH3COOH ⇌ CH3COOH2
+ + ClO4

– 

 D. CH3CH2O– + CH3NH3
+ ⇌ CH3CH2OH + CH3NH2 
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Use the following information for Questions 7 and 8. 

 

 

 

7 Which statement about this titration is correct? 

 

 A. The acid was placed in the burette and the equivalence point was at pH 7. 

 B. The base was placed in the burette and the equivalence point was at pH 12. 

 C. The acid was placed in the conical flask and the equivalence point was at pH 7. 

 D. The acid was placed in the conical flask and the equivalence point was at pH 12. 

   

 

8 Which pair of solutions would be most likely to produce this titration curve? 

 

 A. Acetic acid and ammonia solution 

 B. Citric acid and sodium hydroxide 

 C. Sulfuric acid and ammonia solution 

 D. Hydrochloric acid and sodium hydroxide 

   

9 What is the concentration of H3O
+ in a solution with a pH of 2.38? 

 

 A. 0.38 mol L-1  

 B. 11.62 mol L-1  

 C. 4.17 x 10-3 mol L-1  

 D. 2.40 x 10-12 mol L-1  
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10 Which alternative contains only amphiprotic substances? 

 

 A. SiO2,  SO2,  SnO 

 B. H2CO3,  HCO3
-,  CO3

2-  

 C. HS-,  H3PO4,  HPO4
2- 

 D. HCO3
-,  HSO4

-,  H2O 

   

 

11 25.00 mL of 0.02 M potassium hydroxide solution in a conical flask is neutralised by the 

gradual addition of 33.20 mL of nitric acid.  

 

What is the concentration of the nitric acid? 

 

 A. 0.015 mol L-1 

 B. 0.0265 mol L-1 

 C. 5 x 10-4 mol L-1 

 D. 1.66 x 10-5 mol L-1 

   

 

12 The formula of potassium hydrogen iodate is: 

 

 A. HK(IO3)2 

 B. KH(IO3)2 

 C. H2K(IO3)2 

 D. K2H(IO3)2 

   

 

13 Which of the following is the conjugate base of the dihydrogen phosphate ion 

(H2PO4
–)? 

 

 A. OH– 

 B. PO4
3- 

 C. H3PO4 

 D. HPO4
2- 

   
 



Chemistry HSC Trial 2019 

 – 6 –  

14 Which condensed formula represents a chain isomer for C4H8F2? 

 

 A. (CH3)2CHFCHF 

 B. CH3CHFCHFCH3 

 C. CH3CH2CHFCHF 

 D. CH2F CHCHFCH3 

  

 

 

15 Consider the following structure. 

 

 
 

 

What is the IUPAC name for this molecule? 

 

 A. 2-chloropropanamide 

 B. 2-chloropropan-1-amine 

 C. 2-chloropropan-3-amine 

 D. 3-amino-2-chloropropane 

  

 

 

16 Acidified potassium permanganate solution is a powerful oxidising agent. It is added to 

a substance with the following structural formula; 

 

 

 
 

 

What is the name of the organic product of this reaction? 

 

 A. Butan-2-ol 

 B. Butanal 

 C. Butan-2-one 

 D. Butanoic acid 
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17 Three separate colourless solutions each contain one cation, Na+, Pb2+ or Ca2+. Which of 

the following would be an appropriate reagent to unambiguously identify the solution 

containing Pb2+?  

 

 A. KI 

 B. K2CO3
 

 C. K3PO4
 

 D. AgNO3
 

   

 

18 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A colourless organic liquid compound is being tested for the presence of functional 

groups. 2 mL of the liquid is poured into three separate tests tubes. A reagent is added to 

each test tube then shaken. 

  

Test Reagent added Observation made after shaking 

1 2 drops of bromine water Yellowish-brown coloured solution 

2 
3 drops of acidified potassium 

dichromate 
Yellowish-orange coloured solution 

3 
1 g of sodium hydrogen 

carbonate 

Colourless solution, small bubbles of 

colourless gas 

  

 

What functional group(s) may be present in this compound? 

 

 A. Double bonds 

 B. Carboxylic acid 

 C. Double bonds and hydroxyl group 

 D. Hydroxyl group bonded to a secondary carbon 

   

19 Which of the following is a correct statement about primary and tertiary alcohols?  

 A. Primary alcohols can be oxidised to aldehydes while tertiary alcohols cannot be 

oxidised.  

 B. Primary alcohols can be oxidised to aldehydes while tertiary alcohols are 

oxidised to ketones. 

 C. Primary alcohols have one hydroxyl functional group while tertiary alcohols 

have three hydroxyl functional groups. 

 D. Primary alcohols always have a hydroxyl functional group on the terminal 

carbon of the parent chain while tertiary alcohols have their functional group on 

the third carbon of the parent chain. 
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20 

 

 

 

 

 

 

 

The formula of an ester is shown below. 

 

 
Which alkanol and alkanoic acid were used to make this ester?  

 

 A. Propanol and methanoic acid 

 B. Methanol and ethanoic acid 

 C. Methanol and propanoic acid  

 D. Ethanol and methanoic acid 
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Question 21 (4 marks) 

 

 

A sealed glass flask originally contained colourless dinitrogen tetroxide gas with a 

concentration of 0.100 mol L-1 at a temperature of 100°C. The dinitrogen tetroxide 

decomposed to form a dark brown gas.   

 

N2O4(g)   ⇌    2NO2(g)  

 

 
 

 

(a) Describe the macroscopic appearance of the contents of the flask after 80 seconds.  

 

1 

   

   

  

 

 

(b) Describe what happened at the molecular level to the contents of the flask after 80 

seconds. 

 

1 

   

   

  

 

 

(c) Explain the changes in reaction rate from 0 to 80 seconds. 

 

2 
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Question 22 (4 marks) 

 

 

A student was provided with a beaker containing a violet coloured solution of cobalt (II) 

chloride and was asked to investigate the following equilibrium reaction: 

 

Co(H2O)6
2+

(aq)   +   4Cl-
(aq)   ⇌     CoCl4

2-
(aq)  + 6H2O(l)    ∆H >0 

 

 

 

 

(a) 5 mL of cobalt (II) chloride solution was poured into a test tube with 5 drops of 4 M 

HCl.  

 

Use Le Chatelier’s principle to predict the impact on this reaction. 

 

2 

   

   

   

   

  

 

 

(b)  Outline a procedure the student could follow to investigate the impact of temperature 

changes on this reaction. 

 

2 

   

   

   

   

   

 



Chemistry HSC Trial 2019 

 – 12 –  

Question 23 (3 marks)  

 

 

Outline the processes used by Aboriginal and Torres Strait Islander Peoples to remove toxic 

chemicals from food through an example. 

 

3 

 

  

  

  

  

  

  

  

  

  

  

  

  

  

 

Question 24 (4 marks)  

 

 

Draw models to show the difference between the following scenarios. 

 

Strong Acid Weak Acid 

 

 

 

 

 

 

 

 

 

 

 

Concentrated strong Acid Dilute strong Acid 

 

 

 

 

 

 

 

 

 

 

 

4 

 

 

 

 

 

 

 

 

 

 



Chemistry HSC Trial 2019 

 – 13 –  

Question 25 (4 marks) 

 

 

Carbon monoxide reacts with chlorine to produce carbon oxychloride as shown by the 

following equation. 
 

 

CO(g)   +   Cl2(g)   ⇌     COCl2(g)     ∆H = -5 kJ mol-1 

 

 

A 10 L reaction vessel initially contained 2.0 moles carbon monoxide and 5.0 moles 

chlorine gas at 200°C. When the reaction reached equilibrium, there was 1.0 mole of carbon 

monoxide remaining. 

 

 

(a) Calculate the equilibrium concentration of carbon monoxide, chlorine and carbon 

oxychloride. 

 

2 

   

   

   

   

   

   

   

   

  

 

 

(b) Write the equilibrium expression for this reaction then calculate the value for Keq. 

Show relevant working. 

 

2 
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Question 26 (3 marks) 

 

 

100.0 mL of a standard solution of sodium hydroxide (NaOH) was added to 100.0 mL of a 

1.20 mol L–1 solution of sulfuric acid in a solution calorimeter. The temperature of the 

solution rose from 18.6°C to 34.4°C. 

Determine the heat of neutralisation for this reaction. (Assume the density of the solution 

is 1.00 g mL–1). Show all working. 

 

3 
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Question 27 (4 marks) 

 

 

An equimolar solution of carbonic acid and hydrogen carbonate ions has reached 

equilibrium with a pH of 6.4. 

 

H2CO3(aq)  +   H2O(l)   ⇌   HCO3
-
 (aq)   +   H3O

+
(l) 

 

 

 

(a) What would happen if a small volume of dilute acid or base was added to this 

solution? 

 

2 

   

   

   

   

   

  

 

 

(b) Identify a buffer in a natural system and describe its importance in the identified 

system. 

 

2 
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Question 28 (4 marks) 

 

 

Discuss how theories about acids and bases have developed over time as new observations 

were made and existing ideas were shown to be too limited.  

 

4 
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Question 29 (7 marks) 

 

 

A student was asked to determine the mass of CaCO3 present in a 2.25 g sample of chalk. 

The chalk reacted with 100 mL of a 1.00 M HCl solution. After the bubbling stopped, 

excess HCl remained. The excess HCl was titrated with 1.0 M NaOH. The average titre 

was 17.15 mL.  

 

 

(a) Calculate the number of moles of sodium hydroxide which reacted with the excess 

HCl. 

 

1 

   

   

  

 

 

(b) Determine the number of moles of HCl added to the chalk sample and use this to 

calculate the actual number of moles of calcium carbonate present in the sample. 

 

4 

   

   

   

   

   

   

   

   

   

   

   

   

  

 

 

(c) Calculate the mass of calcium carbonate present in the 2.25 g chalk sample. 

 

2 
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Question 30 (3 marks) 

 

 

Acetic acid is placed in two beakers. In the first beaker, an equal volume of water is added. 

In the second beaker, sodium hydroxide solution is added. 

 

 

(a) Write a balanced equation for the reaction between acetic acid and sodium hydroxide. 

 

1 

  

 

 

(b) Account for the difference between the reactions taking place in the two beakers. 

 

2 

   

   

   

 

 

 

 

Question 31 (3 marks) 

 

 

The intermolecular bonding that forms in alkanes, alcohols and carboxylic acids 

determines physical properties of the substances. 

 

 

 

 

(a) Identify the type of intermolecular forces that form between alkanes. 

 

1 

   

   

(b) Compare the strength of the intermolecular bonding of alkanes to alcohols with the 

help of a diagram. 

 

2 
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Question 32 (4 marks) 

 

 

During your course of study, you carried out a first-hand investigation to compare the 

enthalpy of combustion of alcohols. 

 

 

(a) Identify a risk present in this investigation and outline the safety precaution required 

to minimise this risk. 

 

1 

   

   

   

 

 

(b) A student recorded a temperature increase of 9.5°C when 1.4 g of methanol was 

combusted to heat 200 mL of water. 

 

Given that the theoretical enthalpy of combustion of methanol is 726 kJ mol-1, 

calculate the efficiency of the apparatus at absorbing the heat released during the 

combustion. 

 

3 
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Question 33 (4 marks) 

 

 

(a) A volatile halogenated hydrocarbon needs to be disposed of safely. Describe the 

necessary precautions to safely handle and dispose of the hydrocarbon.  

2 

 

   

   

   

   

  

 

 

(b) Hydrocarbons obtained from the Earth can be used to make plastic bags. Examine 

the environmental impact of sourcing and using hydrocarbons for this purpose. 

 

2 
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Question 34 (5 marks) 

 

 

The information in the table shows how the solubility of lead chloride is affected by 

temperature. 

 

Temperature (°C) Solubility (g/100 g water) 

0 0.25 

20 0.35 

40 0.55 

60 0.90 

80 1.75 

100 3.20 

 

Using a graph, calculate the solubility product (K
sp

) of the dissolution of lead chloride at 

50°C. Include a fully labelled graph and a relevant chemical equation in your answer. 

 

 
 

 

5 
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Question 35 (3 marks) 

 

 

 

Calculate the pH of a 0.10 M acetic acid solution given  Ka = 1.8 x 10-5. Show all working. 

 

3 

  

  

  

  

  

  

  

  

 

 

Question 36 (4 marks) 

 

 

72.1 g of glucose is fermented anaerobically. 

 

 

(a) Identify the organism used to ferment the glucose. 

 

1 

   

(b) Calculate the volume of carbon dioxide produced at 25°C and 100 kPa, given that one 

mole of gas occupies 24.79 L at these conditions. 

 

3 
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Question 37 (5 marks)  

 

 

The structure of a triglyceride present in naturally occurring fat is:  

 

 
 

This triglyceride was hydrolysed by heating with concentrated sodium hydroxide. 

 

 

 

(a) Write the equation of saponification of this triglyceride. 

 

 

 

 

2 

  

 

 

(b) Outline the method used for the saponification process in the laboratory. 

 

2 

   

   

   

   

   

   

(c) Draw a simple schematic structure of a soap molecule. Label the hydrophobic and 

hydrophilic ends of this molecule 

 

1 
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Question 38 (7 marks)  

 

 

The properties of three compounds, X, Y and Z are given in the table. 

 

Compound 
Carboxylic 

acid 
Primary Amine Amide 

Example CH3COOH CH3CH2CH2NH2 CH3CONH2 

Name X Y Z 

Molecular weight 

(g mol-1) 
60.052 59.112 59.068 

Boiling Point 

(°C) 
118 48 221 

pKa 4.756 10.71 0.63 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) Name the three compounds shown: 3 

 
X 

   

 
Y 

   

 
Z 

   

   

(b) Write TWO equations to compare the reactions which occur when:  

(i) compound X is added to water 

(ii) compound Y is added to water 

 

2 

   

   

   

   

   

(c) Explain the variation in boiling points between the carboxylic acid and the amine or 

the amide given that all three compounds have very similar molecular weights. 

 

2 
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Question 39 (5 marks) 

 

 

 

The reaction pathway below leads to the organic compound G (N-propylethanamide) 

 

 
Draw and justify the structures of compounds A to E 

 

5 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 

 

 

End of paper 
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Section II extra writing space 

 

If you use this space, clearly indicate which question you are answering. 
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Section II extra writing space 

 

If you use this space, clearly indicate which question you are answering. 
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Section II extra writing space 

 

If you use this space, clearly indicate which question you are answering. 
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STUDENT ID: _________________________ 
 

 
2019 Chemistry HSC Trial Examination 

Section I –Multiple Choice Answer Sheet 
 

20 marks  

Attempt Questions 1 –20 

Allow about 35 minutes for this section 
 

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

completely. 

 

 

 
1 A  B   C   D  

2 A  B   C   D  

3 A  B   C   D  

4 A  B   C   D  

5 A  B   C   D  

6 A  B   C   D  

7 A  B   C   D  

8 A  B   C   D  

9 A  B   C   D  

10 A  B   C   D  

11 A  B   C   D  

12 A  B   C   D  

13 A  B   C   D  

14 A  B   C   D  

15 A  B   C   D  

16 A  B   C   D  

17 A  B   C   D  

18 A  B   C   D  

19 A  B   C   D  

20 A  B   C   D  
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