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 Write using black or blue pen 

 Draw diagrams using pencil 
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Total marks – 75 
 
 
 
 
 
 
 
This paper has two parts, Part A and Part B 
 
Part A – 15 marks 
 Attempt Questions 1-15 
 Allow about 30 minutes for this part 
 
Part B – 60 marks 
 Attempt Questions 16-27 
 Allow about 1 hour and 30 minutes for this part 
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Part A – 15 marks 
Attempt Questions 1-15 
Allow about 30 minutes for this part 
 
 
Use the multiple-choice answer sheet. 
 
Select the alternative A,B,C or D that best answers the question. Fill in the response oval 
completely. 
 
Sample: 2 + 4 =  (A)  2  (B)  6  (C)  8  (D)  9   
 
     A   B   C   D 
 
 
If you think you have made a mistake, put a cross through the incorrect answer and fill in the 
new answer. 
 
 
     A   B   C   D 
 
 
If you change your mind and have crossed out what you consider to be the correct answer, 
then indicate the correct answer by writing the word correct and drawing an arrow as 
follows. 
 
 
     A   B   C   D 
 
        correct 
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1 Crystalline hematite is used as a gemstone and has the formula Fe2O3. What is the 
systematic (IUPAC) name for this mineral? 
 

 (A) iron(II) oxide 

(B) iron(III) oxide 

(C) diiron trioxide 

(D) iron(II,III) oxide 

 
 

2 Listed below are the electron energy levels for four different elements. Which of these 
elements would form an ion with a charge -2? 

  

(A) 2,2 

(B) 2,6 

(C) 2,8,4 

(D) 2,8,8 

  

 
3 Which metal requires the greatest amount of energy in its extraction? 

 
 (A) copper 

(B) iron 

(C) magnesium 

(D) zinc 

 
 
4 Which mixture is best separated using the apparatus below? 

 

 
 

 (A) oil and water 

(B) ethanol and water 

(C) sugar and salt (both in solid states) 

(D)       sand and water 
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5 
 

In which group do all the species have the same number of electrons? 

 (A)  Li, Na, K 

(B)  Mg2+, Ca2+, Sr2+ 

(C)  F-, Ne, Na+ 

(D)  O, F, Ne 

 
 
6 Which number is closest to the total number of atoms in 10 moles of water? 

 
 (A)   30 

(B)   2 x 1024 

(C)   6 x 1024 

(D)   2 x 1025 

 
 
7 Heating water to boil it simply separates its molecules, BUT electrolysis separates its 

atoms to form new substances. Which statement best explains this difference? 
 

 (A)  Water is ionic and the ions move to opposite electrodes. 

(B)  Electrolysis provides more energy per molecule than boiling. 

(C)  The polar water molecules respond to the applied electrical field. 

(D)  Only electrolysis can break the hydrogen bonds in water. 

 
 
8 Identify the compound which has a molecular formula different to its empirical 

formula? 
 

 (A)  ammonia 

(B)  carbon dioxide 

(C)  ethane 

(D)  magnesium fluoride  
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9 Which statement best explains the inability of water to dissolve iodine? 
 

 (A) Iodine is a dense brown liquid. 
 
(B) Iodine has a macromolecular structure. 
 
(C) Iodine has low chemical reactivity. 
 
(D) Iodine consists of non-polar molecules. 

 
 
 
10 White precipitates are formed when sodium hydroxide is added to magnesium chloride 

solution and when sulphuric acid is added to barium nitrate solution. Predict the result 
of adding together equal volumes of 0.05 mol/L barium hydroxide and magnesium 
sulphate solutions. 

  

(A)      No reaction. 

(B)  A precipitate of barium sulphate only. 

(C)  A precipitate of magnesium hydroxide only. 

(D) A mixed precipitate of barium sulphate and magnesium hydroxide.  

 

 
 
11 Identify the main type of forces between hydrocarbon molecules. 

 
 (A) dispersion forces. 

(B)       dipole – dipole forces 

(C) hydrogen bonds 

(D) covalent bonds 

  

 
 
12 What is the total mass of products formed when a piece of magnesium is burned in air? 

 
 
 
 
 
 
 
 
 
 

 

(A) Less that the total mass of the initial reactants. 

(B)       Equal to the total mass of the initial reactants. 

(C) Greater than the total mass of the initial reactants. 

(D) Could be any of the above depending on the atmospheric pressure at the time. 
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13 A 10mL volume of 0.15 mol/L aluminium chloride solution is diluted to a final volume 

of 50mL. What is the chloride ion concentration in the diluted solution? 
 
 
 
 
 
 
 

 
 

 

(A)  9.0 x 10-2 mol/L 

(B)  4.5 x 10-2 mol/L 

(C)  3.0 x 10-2 mol/L 

(D)   1.5 x 10-2 mol/L 

 
14 Which characteristic is the same for different members of the same homologous series? 

 
 (A) boiling points 

(B) molecular formula 

(C) molar masses 

(D) functional group 

 
 
15 Identify the IUPAC name for the hydrocarbon with the chemical formula C4H10. 

 
 (A) propane 

(B) propene 

(C) butane 

(D) 1-butene 
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Part B 
Attempt questions 16-27 
Allow about 1 hour and 30 minutes for this part. 
 
Answer the questions in the spaces provided. 
 
Show all relevant working in questions involving calculations. 
 
 __________________________________________________________________________  
 
 
Question 16 (6 marks) 

Marks 

  
 
Egg laying hens are fed a calcium supplement in the form of shell grit, consisting 
of crushed sea shells and sand. 
 
To investigate shell grit for calcium carbonate content a 10.0 g  sample is mixed 
with excess hydrochloric acid. The mass of the reaction mixture is monitored using 
an electronic balance, initially set (tared) to zero. 

 
The output of the computer monitor is shown below: 

 
 

(a)    Account for the change in mass of the reaction mixture 
 

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

 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

        1 
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(b)    Calculate the mass AND percentage by mass of calcium carbonate in the     
   sample. 
 

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

 
(c)     Describe a suitable procedure to obtain a dried sample of the unreacted  

    residue from the reaction for further analysis. 
 

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

Marks 
 
 
        3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
         2 
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Question 17 (6 marks)  
 
Both hydrogen and sodium react violently with chlorine. 
 
With the aid of electron dot diagrams, compare and contrast the changes which 
occur at the atomic level in these two reactions, and the type of bonding in the 
resulting compounds. 
 
 ...................................................................................................................................  
 
 ...................................................................................................................................  
 
 ...................................................................................................................................  
 
 ...................................................................................................................................  
 
 ...................................................................................................................................  
 
 ...................................................................................................................................  
 
 ...................................................................................................................................  
 
 ...................................................................................................................................  
 
 ...................................................................................................................................  
 
 ...................................................................................................................................  
 
 ...................................................................................................................................  
 
 ...................................................................................................................................  

 
 
 
 
 

6 
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Question 18 (3 marks)  
 
The diagrams below show the structures of three different substances. 

 
 
Complete the last two columns of the table below to: 
 

Marks 

(a) Show which of the above substances has those properties. 
 
 

1 

(b) Identify an example of a substance matching those properties. 
 
  

Melting 
Point 

Conductivity Effect of 
water 

Substance 
I,II,III 

Possible 
Identity Solid Molten 

High 0 high Dissolves   
High 0 0 None   

Medium high high H2 gas   
 
 
 

2 
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Question 19 (7 marks) 

Marks 
 

 
You have performed a first-hand investigation of the reactions of a range of metals              
with dilute acid. Choose a metal which reacts more slowly than magnesium, but  
more rapidly than lead to answer the following questions. 
 

 
 

(a) Describe your procedure and the observations you made. 
 

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

 
 

(b) Identify the products of the reaction, by name and formula.  
 
 ...................................................................................................................................  
 
 ...................................................................................................................................  
 
 

(c) Construct half equations to demonstrate the role of electron transfer in this 
reaction. 
 

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

 
(d) Construct a net ionic equation for the reaction. 

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

 
 

2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2 
 
 
 
 
 
 
 
 

2 
 
 
 
 
 

1 
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   Marks 
Question 20 (4 marks)  
 
Pure iron is a soft silvery metal with low strength and no carbon.  
 
Outline the difference between iron and steel, and explain why steels can be made 
with a range of properties, including hardness and strength. 
 
   .......................................................................................................................................  
 
   .......................................................................................................................................  
 
       .......................................................................................................................................  
 
       .......................................................................................................................................  
 
       .......................................................................................................................................  
 
       .......................................................................................................................................  
 
       .......................................................................................................................................  
 
       .......................................................................................................................................  

4 

  
 
Question 21 (3 marks)  
 
For the sequence of elements from nitrogen to silicon in the Periodic Table, 
identify the trend in each of the properties below. 

 

 
(a) First ionisation energy. 
 
  ........................................................................................................................................  
 
  ........................................................................................................................................  

1 

 
(b) Valency 
 
  ........................................................................................................................................  
 
  ........................................................................................................................................  
 

1 
 
 
 
 

 
 

(c) Electrical conductivity                                                                                                        1 
 
  ........................................................................................................................................  
 

....................................................................................................................................... 
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Question 22 (4 marks) 

Marks 

 
Industrially, the main reaction used to produce hydrogen gas is by heating steam 
with methane (natural gas) over a metal catalyst. 
 

CH4 (g)  +  2H2O (g)  + 250 kJ    CO2 (g)  +  4H2 (g) 
 
(a) Calculate the volume of hydrogen produced from 100L of methane, measured 
      under standard conditions. 
 
 ...................................................................................................................................  
 
 ...................................................................................................................................  
 
 
(b) Explain the endothermic nature of the reaction. 
 
 ...................................................................................................................................  
 
 ...................................................................................................................................  
 
 
(c) Referring to activation energy, explain the role of the metal catalyst in this 

process 
 

 ...................................................................................................................................  
 
 ...................................................................................................................................  
 
(d) Suggest a practicable method for separating carbon dioxide from hydrogen in 

the reaction products. 
 
 ...................................................................................................................................  
 
 ...................................................................................................................................  
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

1 
 
 
 
 
 
 

1 
 
 
 
 
 
 

1 
 
 
 
 
 
 
 

1 
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Question 23 (4 marks) 

Marks 

 
Sucrose (cane sugar) and cellulose (eg cotton wool) are both carbohydrates with 
the general formula Cx(H2O)y. Sucrose is very soluble in water while cellulose is 
quite insoluble. 

 

 
(a) Account for the difference in solubility, referring to their molecular properties. 
 
 
  ........................................................................................................................................  
 
  ........................................................................................................................................  
 
  ........................................................................................................................................  
 
      ........................................................................................................................................  
 
 

2 

 
(b) Contrast the changes at the molecular/ionic level when sodium chloride and 

sucrose dissolve in water. 
 
  ........................................................................................................................................  
 
  ........................................................................................................................................  
 
  ........................................................................................................................................  
 
  ........................................................................................................................................  
 

2 
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Question 24 (3 marks) 

Marks 

 
Heat energy is released when anhydrous calcium chloride is dissolved in water. 
 

CaCl2 (s)    CaCl2 (aq)  +  83kJ 
 
 
Calculate the final temperature when 0.01 mol of calcium chloride is dissolved into  
100 mL of water initially at a temperature of 18.0◦C. 
 

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

3 
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Question 25 (7 marks) 

Marks 

 
(a) Calculate the concentration of chloride ions when 0.010 mol of calcium  

 chloride is dissolved in water to form 100 mL of solution. 
 
            ........................................................................................................................ 
 
            ........................................................................................................................ 

 

2 
 
 
 
 
 

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

(b) Calculate the mass of silver chloride precipitate formed when 20mL of  
0.010 mol/L silver nitrate solution is added to the calcium chloride 
solution. 

 
           ........................................................................................................................             2 
 
           ........................................................................................................................ 
 
           ........................................................................................................................ 

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

 
(c) More silver nitrate solution is added in 20 mL portions until no further  

reaction occurs. Construct a graph of the mass of silver chloride precipitate 
against the volume of silver nitrate solution.                                                               3 
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                                                                                                                                           Marks 
Question 26 (7 marks)  
 
Candle wax is largely composed of long chain hydrocarbon molecules with a 
typical molecular formula of C30H62. 

 

 
(a) Using this formula, write an equation to represent the complete combustion of 

candle wax. 
 
  ........................................................................................................................................  
 

1 

 
(b) Explain why another flame is needed to ignite a candle. 
 
  ........................................................................................................................................  
 
  ........................................................................................................................................  
 
  ........................................................................................................................................  
 
  ........................................................................................................................................  
 
 
(c) Identify the changes of state involved in combustion of a burning candle and 

where these changes occur. 

2 
 
 
 
 
 
 
 
 
 
 

   2 
 

  
  ........................................................................................................................................  
 
  ........................................................................................................................................  
 
  ........................................................................................................................................  
 
     ......................................................................................................................................... 
 
 
(d)  The bright yellow colour of the candle flame is mainly due to the incandescent solid   2    

carbon (soot) present in the flame. Explain what is meant by the term incomplete 
combustion and why it would lead to the production of solid carbon. 

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

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

 
 
 



Student Number:  ……………………………………… 

 18 

 
 
Question 27 (6 marks) 

Marks 

 
Photosynthesis is one of the most important chemical processes to the existence of 
life on Earth.  

 

 
(a) Write a chemical equation to represent photosynthesis.  
 
  ........................................................................................................................................  
 
  
 

1 

(b) Predict the effect on the rate of photosynthesis of increased carbon dioxide 
concentration from human activities, and increased temperatures caused by the 
enhanced greenhouse effect. 

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

2 

 
  .................................................................................................................................... 
 
      .................................................................................................................................... 
 
(c) Outline the role of photosynthesis to explain its importance to life on Earth.                    3 
 

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

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

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

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

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

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