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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 provided for Questions 1-20. 
 

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 have changed your mind and have crossed out what you consider to be the correct answer, then 
indicate this by writing the word correct and drawing an arrow as follows: 
 
   A  B  C  D 
 

 
 
 
1 Consider the chemical reaction: 

Zn (s)  +  CuSO4 (aq)  →  Cu (s)  +  ZnSO4 (aq) 
 
Which atom undergoes a change in oxidation number (state) from 0 to +2? 

   
 (A) Zn 

 

 (B) Cu 

 (C) S 

 (D) O 

 
 
 
2 When sodium reacts with water 
   
 (A) sodium loses electrons.    
 (B) hydroxide ions are produced. 
 (C) hydrogen gas is produced. 
 (D) all of the above occur. 

 
  

  

 
correct 
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3 Which of the following correctly describes an ionic solid? 
   
 (A) An ordered lattice structure with cations and free valence electrons 

 (B) A crystalline form that is hard and has a lustre 

 (C) A high melting point solid, due to its strong intermolecular bonding 

 (D) A solid where the valence electrons are free to conduct charge 

 
 
 
4 Which of the following substances contains only covalent bonds? 
   
 (A) MgO 

 (B) NH4NO3 

 (C) SiO2   

 (D) NaCl   
 
 
 
5 The following diagram shows a reaction between solid copper and concentrated nitric 

acid, HNO3. 

 
Which of the following would NOT increase the rate of the reaction? 

   
 (A) Decreasing the size of the solid copper particles 

 (B) Increasing the temperature of the HNO3 solution 
 (C) Stirring the solution 
 (D) Decreasing the concentration of HNO3 
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6 Down Group 4 of the Periodic Table 
   
 (A) elements become more metallic. 
 (B) elements become more electronegative. 
 (C) elements become more reactive in water. 
 (D) the atomic radius decreases. 

 
 
 
7 Which of the following is a non-polar linear molecule? 

 
   
 (A) CO 
 (B) CO2 

 (C) CH4 

 (D) H2O 
 
 
 
8 Use the information in this table to answer the question. 

Some solubility Rules: 

ION  
Nitrates All soluble 

Chlorides All soluble except Ag+, Pb2+, Hg2
2+  

Sulfates All soluble except Ag+, Pb2+, Ba2+
, Ca2+ 

Carbonates All insoluble except Group I ions and 
NH4+ 

 
When a solution of sodium carbonate was added to solution X, known to be a soluble 
salt, a white solid precipitate was formed.  Solution X could be  

   
 (A) calcium nitrate. 
 (B) potassium chloride. 
 (C) copper sulfate. 
 (D) sodium sulfate. 
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9 and 10    This data relates to questions 9 and 10 below. 
 
 
 
 
 
 
 
 
 
 
 
 

Consider the following chemical reactions: 
 

I 2H2 (g)  +  O2 (g)  →  2H2O (l) 

II 2Mg (s)  +  O2 (g) → 2MgO (s) 

III CaCO3 (s) → CaO (s)  +  CO2 (g) 

IV CH4 (g)  +  2O2 (g)  →  CO2 (g)  +  2H2O (l) 

V 2H2O (l)  →  2H2 (g)  +  O2 (g) 
 

9 
 

Which of the above chemical reactions can be classified both as combustion and as 
synthesis?  

   
 (A) I only 
 (B) I and II only 
 (C) I, II and IV only 
 (D) IV only 

 
 
10 Which of the above chemical reactions would be classified as endothermic? 

 
   
 (A) I and II 
 (B) III and IV 
 (C) III only 
 (D) III and V 
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11 The changes during a chemical reaction are summarised in the following diagram: 
 

 
 
Which of the following statements is INCORRECT? 

   
 (A) The enthalpy change for the reaction is E and is negative. 
 (B) The product D is more stable than the reactant A. 
 (C) The activation energy for the reaction is equal to (E + B) and is positive. 
 (D) The chemical present in the transition state is C. 

 
 
 
12 When magnesium reacts with dilute sulfuric acid, the following reaction occurs: 

 
Mg (s)  +  2H+ (aq)  →  Mg2+ (aq)   + H2 (g) 
 
During this reaction 

   

 (A) hydrogen gas gains electrons. 

 (B) sulfate ions gain protons. 

 (C) hydrogen ions gain electrons.  

 (D) magnesium is reduced. 
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13 Graphite and diamond are classified as allotropes of the element carbon because their 
atoms 

   
 (A) are the same but are bonded together in different ways. 

 (B) have the same number of protons but differ in the number of neutrons. 

 (C) have the same number of electron shells. 

 (D) form solids which have the same crystal structure. 

 
 
 
14 A sample of petrol was burnt in air.  The products emitted were analysed by chemists 

who concluded that incomplete combustion had occurred.  Evidence for this could have 
been   

   
 (A) a yellow flame due to residual carbon found in the emitted gases. 
 (B) less energy emitted per litre of petrol than in other experiments. 
 (C) carbon monoxide detected in the emitted gases. 
 (D) all of the above. 

 
 
 
15 How many grams of NaCl are there in 23.6 mL of 0.145 mol/L sodium chloride 

solution?   
   
 (A) 0.00342 g 

 (B) 0.200 g 

 (C) 3.42 g 

 (D) 20.0 g 

 
 
 
16 Analysis of a 1.02 g sample of a compound showed that it contained 0.60 g carbon,   

0.10 g hydrogen, with the balance being oxygen.  The empirical formula of the 
compound is 

   
 (A) C6 H10O  
 (B) CH2O2   

 (C) C3H5O2 

 (D) C5H10O2 
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17 The following reaction occurs when potassium iodide is added to a solution 

containing excess lead ions: 
 
2KI (aq)  +  Pb(NO3)2 (aq)  →  PbI2 (s)  +  2KNO3 (aq) 
 
The mass of lead iodide formed when 25 mL of a 0.421 mol/L solution of potassium 
iodide is added to a solution containing excess lead ions is closest to 

   
 (A) 0.1 g 
 (B) 1.2 g 
 (C) 2.4 g 
 (D) 4.8 g 

 
 
18 Which of the alternatives below identifies the electron configuration of the cation and anion 

present in the compound aluminium chloride? 
 

 Cation Anion 

 (A) 1s2 2s2 2p6
 3s2 3p1 1s2 2s2 2p6

 3s2 3p5 

 (B) 1s2 2s2 2p6
 3s2 3p5 1s2 2s2 2p6

 3s2 3p1 

 (C) 1s2 2s2 2p6
 3s2 3p6 1s2 2s2 2p6 

 (D) 1s2 2s2 2p6 1s2 2s2 2p6
 3s2 3p6 

 
 
   
19 Which of the following indicates the correct enthalpy and entropy changes when ice 

melts at 0°C? 
   

  Enthalpy change Entropy change 

 (A) ∆H < 0 ∆S > 0 

 (B) ∆S > 0 ∆H < 0 

 (C) ∆H > 0 ∆S > 0 

 (D) ∆H > 0 ∆S < 0 
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20 A sample of an anticancer drug, C47H51NO14, contains 0.157 g of carbon.   
The mass of oxygen in the sample is 

   
 (A) 0.0468 g 

 (B) 0.0623 g 
 (C) 0.209 g 
 (D) 0.703 g 

 
 
 
 
 

 
End of Section I 
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 2018  
YEAR 11 FINAL EXAMINATION 

 
Chemistry 
 
                                                                                                            Student Number 
Section II – 50 marks 
Attempt Questions 21-29 
Allow about 1 hour and 25 minutes for this section 
 
Answer the questions in the spaces provided. 
Show all relevant working in questions involving calculations. 
Extra writing space is provided on pages 23 and 24.  If you use this space, clearly indicate which question 
you are answering. 
 
Question 21 (3 marks) 
 
Iodine -131 is a radioactive tracer emitting beta (β) and gamma (γ) radiation. It can  
be used as a tracer in the study of human iodine metabolism. 
 

(a) Explain why alpha (α) emitters are usually not suitable for such tracer experiments. 
 

 …………………………………………………………………………………….. 
 
 …………………………………………………………………………………….. 
 

(b) Write down the composition of an I-131 nucleus. 
 

…………………………………………………………………………………….. 
 

(c) What new nucleus is formed from the decay of I-131? 
 

…………………………………………………………………………………….. 
 

…………………………………………………………………………………….. 
 

…………………………………………………………………………………….. 
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Question 22 (6 marks) 
 

(a) Compare the physical properties of graphite and diamond, in terms of their structures.     3 
 

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

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

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

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

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

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

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

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

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

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

(b) Explain whether a 0.50 mol L-1 solution of glucose (C6H12O6) or a 0.50 mol L-1  
solution of potassium sulfate (K2SO4) would be a better electrical conductor. 3 

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

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

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

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

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

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

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

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

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

 
........................................................................................................................................... 
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Question 23 (5 marks) 
 

 

6.54 g of zinc metal was reacted with excess hydrochloric acid at 25°C and 100 kPa 
pressure. 
 

 

(a) Write the equation for this reaction. 
 
…………………………………………………………………………………….. 
 
 

1 

(b) Calculate the number of moles of hydrogen gas formed. 
 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
 
 

1 

(c) Calculate the volume that this number of moles of hydrogen gas would occupy at 
25°C and 100 kPa pressure. 
 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
 
 

1 

(d) Calculate the volume that this same number of moles of hydrogen gas would 
occupy, if the pressure were changed to 220 kPa and the temperature were changed 
to 35°C. 
 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
 
 
 

2 
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Question 24 (5 marks) 
 

(a) Calculate the concentration of nitrate ions present in an 800.0 mL aqueous solution containing 
22.5 g of dissolved aluminium nitrate.       3 

 
…………………………………………………………………………………….. 

 
…………………………………………………………………………………….. 

 
…………………………………………………………………………………….. 

 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
 
 
 

 
(b) 40.0 mL of a 0.950 mol L-1 solution of Na3PO4 was diluted to a new concentration  

of 0.150 mol L-1. How much water was added to the original solution?            2 
 

…………………………………………………………………………………….. 
 

…………………………………………………………………………………….. 
 

…………………………………………………………………………………….. 
 

…………………………………………………………………………………….. 
 

…………………………………………………………………………………….. 
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Question 25 (5 marks)       Student Number 
 

(a) The reaction of iron ore (Fe2O3) with carbon follows the equation:  
 

2 Fe2O3(s) + 3 C(s)  4 Fe(s) + 3 CO2(g). 
 
How many grams of Fe will be produced if 120 g of iron (III) oxide and 144 g of C are heated 
together?               3 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
 

(b) Carbon dioxide in the air of a spacecraft can be removed by reacting it with lithium 
hydroxide, according to the balanced equation: 

 
CO2(g) + 2 LiOH(aq)  Li2CO3(aq) + H2O(l).   

 
 What volume of 2.00 mol L-1 LiOH is needed to remove 50.0 grams of CO2            2 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………… 
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Question 26 (7 marks) 
 

 

(a) Draw a diagram for a galvanic cell formed using Zn and Ag electrodes. 
   
Label the anode, cathode, electrolytes, direction of electron flow and direction of ion 
movement in the salt bridge. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3 

(b) Write equations for the half-cell reactions and for the overall reaction.   
 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
  
…………………………………………………………………………………….. 
 
 

1 

(c) Predict the voltage of this cell under standard conditions. 
 
…………………………………………………………………………………….. 
 
 

1 

(d) What changes would you expect to see after the galvanic cell had operated for a few 
minutes? 
 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
 
 

2 
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Question 27 (6 marks) 
 

 

The diagram shows 2 rate graphs (A and B) for the same reaction under different 
conditions. 
 

 
 

 

(a) Which graph (A or B) shows the faster rate of reaction?   
 
…………………………………………………………………………………….. 
 
 

1 

(b) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Explain, in terms of the collision theory and energy considerations, how a catalyst 
affects the rate of a chemical reaction.  
 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
 
 
 
 
 
 

Question 27 continues on the next page 

3 

B 

  
A 
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Question 27 (continued) 
 

 

(c) Identify TWO ways (other than the use of a catalyst) by which the rate of a reaction 
can be increased. 
 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
 

2 
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         Student Number 
Question 28 (8 marks) 
 

(a) State Hess’ Law of Constant Heat Summation.      1 
 

…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
 

 
(b) The standard heat of formation of a compound is the enthalpy change when mole  

of a substance in its standard state is formed from its elements in their standard states. 
Given the following heats of formation: 
 
 ∆H˚f CO2 (g) = -393.5 kJ/mol 
 ∆H˚f H2O (l) = -285.8 kJ/mol 
 ∆H˚f CH4 (g) = -74.8 kJ/mol 
 
Using the above information, determine the enthalpy change for this reaction:  
 

CH4 (g)  +  2O2 (g)    CO2 (g)  +  2 H2O (l)      2 
 

…………………………………………………………………………………….. 
 

…………………………………………………………………………………….. 
 

…………………………………………………………………………………….. 
 

…………………………………………………………………………………….. 
 

…………………………………………………………………………………….. 
 
 

(c) Use the bond energies from the data pages at the back of this question paper to  
calculate the enthalpy change for the reaction below.  Show all working.    2 
  
H2 (g)  +  Br2 (g)  →  2HBr (g)    

 
…………………………………………………………………………………….. 

 
…………………………………………………………………………………….. 

 
…………………………………………………………………………………….. 

 
…………………………………………………………………………………….. 

 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
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(d) “Combustion reactions require activation, yet all combustion reactions are  
exothermic.”   
 
Discuss this statement, using the combustion of octane as an example in your  
response.           3 

 
…………………………………………………………………………………….. 

 
…………………………………………………………………………………….. 

 
…………………………………………………………………………………….. 

 
…………………………………………………………………………………….. 

 
…………………………………………………………………………………….. 

 
…………………………………………………………………………………….. 
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Question 29 (5 marks) 
 

 

(a) When solid sodium hydroxide dissolves in water, the temperature rises.  However, 
when solid ammonium nitrate dissolves in water, the temperature falls.  Both these 
reactions occur spontaneously.   
 
In terms of enthalpy and entropy, discuss the driving forces of both reactions. 
 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
 
 
 

3 
 
 
 
 

(b) Determine the Gibbs energy change for a reaction at 25°C which has  
∆H =  –128 kJ mol-1 

∆S  =  –26 J mol-1 K-1 

 

…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 
 
 

1 

(c) What can you conclude about the spontaneity of the reaction in part (b) above? 
Explain. 
 
…………………………………………………………………………………….. 
 
…………………………………………………………………………………….. 

1 
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End of Paper 
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Section II  - Extra writing space 
 
If you use this space, clearly indicate which question you are answering. 
 

 
…………………………………………………………………………………........................
. 
 
…………………………………………………………………………………........................ 
 
 

 
…………………………………………………………………………………........................
. 
 
…………………………………………………………………………………........................ 
 
 
 
…………………………………………………………………………………........................
. 
 
…………………………………………………………………………………........................ 
 
 

 
…………………………………………………………………………………........................
. 
 
…………………………………………………………………………………........................ 
 
 

 
…………………………………………………………………………………........................
. 
 
…………………………………………………………………………………........................ 

 
 
 

…………………………………………………………………………………........................
. 
 
…………………………………………………………………………………........................ 

 
 
 

…………………………………………………………………………………........................ 
Office Use Only – Do NOT write anything or make any marks below this line. 
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Section II  - Extra writing space 
 
If you use this space, clearly indicate which question you are answering. 
 

D
o 
N
O
T 
w
rit
e 
in 
th
is 
ar
ea
. 

 
…………………………………………………………………………………......................... 
 
…………………………………………………………………………………........................ 
 
 

 
…………………………………………………………………………………......................... 
 
…………………………………………………………………………………........................ 
 
 
 
…………………………………………………………………………………......................... 
 
…………………………………………………………………………………........................ 
 
 

 
…………………………………………………………………………………......................... 
 
…………………………………………………………………………………........................ 
 
 

 
…………………………………………………………………………………......................... 
 
…………………………………………………………………………………........................ 

 
 
 

…………………………………………………………………………………......................... 
 
…………………………………………………………………………………........................ 

 
 
 

…………………………………………………………………………………......................... 
 
…………………………………………………………………………………........................ 

 
…………………………………………………………………………………......................... 
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Office Use Only – Do NOT write anything or make any marks below this line. 
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CHEMISTRY – MULTIPLE-CHOICE ANSWER SHEET 

 
ATTEMPT ALL QUESTIONS 

 
Question  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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DATA SHEET 
 

Avogadro constant, NA 6.022 x1023 mol-1 

Ideal gas constant, R (when V in litres, P in atm) 
Ideal gas constant, R (when V in litres, P in kPa) 

0.082057 L atm mol-1 K-1 

8.314 J mol-1 K-1 

Molar volume of an ideal gas, at 25°C and 101.3 kPa 
pressure (exact 1 atm = 760 mm Hg) 

24.5 L  

Molar volume of an ideal gas, at 0°C and 101.3 kPa 
pressure (exact 1 atm = 760 mm Hg) 

22.4 L 

Molar volume of an ideal gas, at 25°C and 100 kPa pressure 
(approx. 1 atm pressure = 750 mm Hg) 

24.79 L 

Molar volume of an ideal gas, at 0°C and 100 kPa pressure 
(approx. 1 atm pressure = 750 mm Hg) 

22.71 L 

Specific heat capacity of water 4.18 x103 J kg-1 K-1 

 
Some useful formulae 

PV = nRT n = m/MM 𝒒𝒒 =  𝒎𝒎𝒎𝒎∆𝑻𝑻   ∆Gº = ∆Hº – T∆Sº 
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Some standard potentials 
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