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Additional Materials: Multiple Choice Answer Sheet  
 
 
READ THESE INSTRUCTIONS FIRST 
 
 

There are forty questions in this paper. Answer all questions. For each question there are four 

possible answers, A, B, C and D.  

Choose the one you consider to be correct and record your choice in soft pencil on the separate 

Answer Sheet. 

 
Each correct answer will score one mark. A mark will not be deducted for a wrong answer. 

Any rough working should be done in this booklet. 

A copy of the Periodic Table is printed on page 18.  

The use of an approved scientific calculator is expected, where appropriate. 

 
 

Set by: Mrs Toh-Chong Keting 

 

 

This Question Paper consists of 18 printed pages.     
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1 Which piece of apparatus could be used to determine the end-point of the reaction 

between hydrochloric acid and potassium hydroxide? 

  

 A electronic balance B gas syringe 

 C stopwatch D thermometer 

 
2 A student is provided with two drying agents: concentrated sulfuric acid and calcium 

oxide. 

Which method should he use to collect a sample of dry carbon dioxide gas? 
 

 A 

 

B 

 

 

 C 

 

D 

 

 

 
3 The diagram shows the chromatogram obtained by analysis of a single dye. Three 

measurements are shown in the diagram below.  
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
How is the Rf value of the dye calculated? 
 

 A x/(x+y) B y/(y+z) C y/(x+y+z) D z/(x+y+z) 

         

solvent front 

solvent level 

start line 

z cm 

x cm 

y cm 
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4 The labels fell off two bottles each containing a colourless solution, one of which was 

sodium carbonate solution and the other was sodium chloride solution. 

 

Which of the following tests would allow for the identification of the solutions? 

 

 A addition of aqueous ammonia 

 B addition of dilute nitric acid 

 C addition of lead(II) nitrate solution 

 D addition of sodium hydroxide solution 

 
5 Two solutions, W and X, were tested as shown. 

 

 W X 

dilute sulfuric acid no visible reaction no visible reaction 

dilute nitric acid added,  

then aqueous barium 

nitrate 

white precipitate white precipitate 

aqueous ammonia added no precipitate seen 

white precipitate, soluble 

in excess, forming a 

colourless solution 

aqueous sodium 

hydroxide  

and aluminium foil added,  

then warmed 

gas given off which turns 

red litmus paper blue 
no gas given off 

 

What are solutions W and X? 

 

  W X  

 A sodium carbonate zinc sulfate  

 B lead(II) nitrate ammonium carbonate  

 C sodium nitrate ammonium carbonate  

 D ammonium sulfate zinc sulfate  
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6 A sample of solid X is heated strongly until it has completely melted. The graph shows 

how its temperature varies with time as molten X is cooled. 

 

 
 

Which of the following statements are true about the particles in X? 

 

1 The arrangement is more orderly at stage RS than at stage PQ. 

2 The forces of attraction are stronger at stage P than at stage S. 

3 Their total energy content at stage QR is lower than at stage RS. 

4 They are closer to each other at stage RS than at stage PQ. 

 

 A 1 and 3 only 

 B 1 and 4 only 

 C 1, 2 and 3 only 

 D 1, 3 and 4 only 

 
7 The table shows the boiling points of the elements found in a sample of liquid air. 

 

element argon helium neon nitrogen oxygen 

boiling 
point / oC 

-186 -269 -246 -196 -183 

 

Which elements would be gaseous at -190 oC?  

 

 A argon, helium and nitrogen 

 B argon, nitrogen and oxygen 

 C helium, neon and nitrogen   

 D helium, neon and oxygen 

 

 

 

 

 

 

P 

Q R 

S 



5 
 
 

[Turn over 

 

8 The descriptions of three substances are given as follows: 
  

substance description 

P When heated, carbon dioxide and a black solid are produced. 

Q Grey solid that reacts with water to give bubbles of gas. 

R It is a white solid that melts over a range of temperature. 

 
Which row correctly classifies substances P, Q and R? 
 

  P Q R 

 A compound compound mixture 

 B compound element mixture 

 C element element compound 

 D element mixture element 

 
9 Which element has the most number of electrons in the outermost shell of its atoms? 

  

 A argon B boron 

 C chlorine D potassium 

 

10 The diagram shows the arrangement of the particles in a compound.  

 

 
 

Which compound would likely have this arrangement? 

  

 A diamond B graphite 

 C sodium chloride D water 
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11 Which of the following substances contains both ionic and covalent bonds? 

  

 A aluminium carbonate B hydrogen chloride  

 C silicon dioxide D sodium 

 

12 The diagram shows a structure of an ion. 

  

 

 
  

 What is the correct position in the Periodic Table of the element from which this ion 

was formed? 

  

  period group  

 A 2 13  

 B 2 18  

 C 3 13  

 D 3 18  

 
13 A cartoon hero was famous for his shiny armour, a gold-titanium alloy, which allowed 

him to fly to Mars and back to Earth without melting.  

 

Which of the following best describes the chemical bonds that exist within the structure 
of his armour? 
 

 A Ions and atoms of gold and titanium are held by strong ionic forces.  

 B Ions and atoms of gold and titanium are held by strong electrostatic forces. 

 C Ions and electrons of gold and titanium are held by strong ionic forces. 

 D Ions and electrons of gold and titanium are held by strong electrostatic forces.  

 

14 Which quantity is the same for one mole of ethanol and one mole of ethane? 

 

 A mass 

 B number of atoms 

 C number of molecules 

 D volume at room temperature and pressure 
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15 Zinc oxide is produced by heating zinc carbonate.  

 

ZnCO3  → ZnO + CO2 

 

What is the percentage yield of zinc oxide if 125 g of zinc carbonate produces 75 g of 

zinc oxide on heating?  

[Mr: ZnCO3, 125] 

  

 
A 125 ×

81

75
 × 100 

 
B 125 ×

75

81
 × 100 

 
C 1

125
×

75

81
 × 100 

 
D 

75

81
 × 100 

 

16 20 cm3 of propene C3H6, reacts with 500 cm3 of oxygen according to the equation 

shown below. 

 

2C3H6  (g)  +  9O2 (g)  →  6CO2 (g)  + 6H2O (l) 

 

What is the total volume of gas remaining at the end of the reaction? (all volumes are 

measured at room temperature and pressure) 

  

 A 120 cm3 B 410 cm3 

 C 470 cm3 D 530 cm3 

 

17 An organic acid, W, contains the elements carbon, hydrogen and oxygen.  
 
The composition by mass of each element is shown.  

 
 

element in W percentage composition by mass  

carbon 35.8 

hydrogen 4.5 

oxygen 59.7 

 
What is the empirical formula of W? 

  

 A CH2O B C2H3O3 C C4H6O5 D C8H12O10 
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18 What does the term strong acid mean in relation to hydrochloric acid, HCl? 

  

 A Each molecule can produce a maximum of one hydrogen ion. 

 B It forms an insoluble salt, silver chloride. 

 C It is completely dissociated in aqueous solution. 

 D Its aqueous solution has a pH above 7. 

 

19 Elements H, J, L are in the same period in the Periodic Table.  

 

The oxide of H dissolves in water to form a solution with a pH 12.5. The oxide of J 

forms a solution with a pH less than 4.5. The oxide of L is soluble in both aqueous 

potassium hydroxide and dilute nitric acid. 

 

Which option shows the position of the elements in order of increasing atomic number? 

 

 A H, J, L 

 B H, L, J 

 C J, L, H   

 D L, J, H 

 

20 Which pair of compounds could be used in the preparation of calcium sulfate? 
 

 A calcium and sulfuric acid 

 B calcium carbonate and sodium sulfate 

 C calcium chloride and ammonium sulfate 

 D calcium nitrate and lead(II) sulfate 
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21 A method used to make copper(II) sulfate crystals is shown. 

 
1 Place dilute sulfuric acid in a beaker. 

2 Warm the acid. 

3 Add copper(II) oxide until it is in excess. 

4 Filter the mixture. 

5 Evaporate the filtrate until it is saturated. 

6 Leave the filtrate to cool. 
 

What are the purposes of carrying out step 3 and step 4? 
 

  step 3 step 4 

 A to ensure all of the acid has reacted to obtain solid copper(II) sulfate 

 B to ensure all of the acid has reacted to remove excess copper(II) oxide 

 C to speed up the reaction to obtain solid copper(II) sulfate 

 D to speed up the reaction to remove excess copper(II) oxide 

 
22 When aqueous potassium iodide is added to hydrogen peroxide, the following 

reactions are observed. 

H2O2 (aq) + I- (aq) → IO- (aq) + H2O (l) 

H2O2 (aq) + IO- (aq) → I- (aq) + H2O (l) + O2 (g) 
 

There is a vigorous reaction and energy is liberated very rapidly, leading to a rise in 

temperature of the reaction mixture. 

 
What is one of the roles of aqueous potassium iodide during any of the reactions? 
 

 A as a base 

 B as a dehydrating agent 

 C as a reducing agent  

 D as an oxidising agent 
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23 Ammonia is a very important intermediate in the manufacture of fertilisers. Ammonia 
is made in the Haber process by the reversible reaction between nitrogen and 
hydrogen at 450 oC. 
 
The graph gives the percentage yield of ammonia gas under different conditions of 
temperature and pressure. 
 

 
 
Which of the following statements is true of the process above? 
 

 A The process is usually carried out at 450 oC rather than 200 oC as the speed of 

reaction would be faster. 

 B The yield of ammonia increases at higher temperature. 

 C The yield of ammonia increases at lower pressure. 

 D The yield of ammonia increases when a catalyst is added. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

pressure / atm 

percentage yield 
of ammonia 
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24 The diagram shows a simple cell with electrodes M and N. 
 

 
Which pair of metals, M and N, will produce the highest voltage? 
 

 
 

M N 

 A copper  magnesium 

 B magnesium silver  

 C silver  zinc  

 D zinc  copper  

 

25 The diagram shows the electrolysis of dilute sulfuric acid solution using inert electrodes. 

 
 

Given that, at room temperature and pressure, x moles of electrons were passed in the 

circuit, which of the following statement is correct? 

  

 A 6x dm3 of oxygen was collected at the anode. 

 B 6x dm3 of hydrogen was collected at the cathode. 

 C 12x dm3 of oxygen was collected at the cathode. 

 D 12x dm3 of hydrogen was collected at the anode. 

 

dilute sulfuric acid solution 

hydrogen oxygen 
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26 Four  different  conditions  under  which  sodium  chloride  is electrolysed  using  inert 
electrodes  are listed. 
 

1 concentrated aqueous sodium chloride 

2    dilute aqueous sodium chloride 

3    molten sodium chloride 

4    solid sodium chloride 

 
Under which conditions is a yellowish green gas formed? 
 

 A 1 and 2 B 1 and 3              C 3 and 4              D 3 only 

 
27 The positions of four elements are shown in the outline of part of the Periodic Table. 

 
Element X has a high melting point and is a good conductor of electricity. 

It forms chlorides XCl and XCl2. 

 
Which element is X? 
 

 
 
28 Which of the following statements regarding the element caesium are correct?  

 
1 It is more reactive than potassium.   

2 It reacts with chlorine to form an ionic compound. 

3 It has a higher density than sodium. 

4 It has a higher melting point than lithium. 

 

 A 1, 2 and 3 B 1 and 3 C 2 and 3 D 1, 2 and 4 
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29 The table below refers to four metals and some of their compounds. 
 

metal 
action of dilute acid on 

metal 
effect of hydrogen on 

heated oxide 
action of metal on a 

solution of sulfate of J 

G hydrogen evolved reduced no reaction 

H no reaction reduced no reaction 

I hydrogen evolved no reaction J formed 

J hydrogen evolved no reaction no reaction 

 
What is the correct order of reactivity of the metals? 
 

 least reactive                                                                        most reactive 

A H G J I 

B H J G I 

C I J G H 

D I G J H 

 
30 Four iron nails had different metals wrapped around them. 

The nails were placed in an open dish filled with water and left for a week. 

 
Which iron nail has no protection against rusting? 
 

 
 

 

 
31 Which change is endothermic? 

  

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

 B H (g)  +  Cl (g)  →  HCl (g) 

 C H2O  (g)  →  2H (g)  +  O (g) 

 D H2O (l)  →  H2O (s) 

 

A 
wrapped in 
aluminium 

B 
wrapped in 

copper 

C 
wrapped in 
magnesium 

D 
wrapped in 

zinc 
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32 In the graph, curve I represents the result of a reaction between 1.0 g of calcium 

granules and excess water at 25 °C. 

 

 

 

 

 

 

 

 

 

Which conditions would produce curve II? 

  

 A 1.0 g of calcium granules with excess water at 15 °C 

 B 1.0 g of calcium powder with excess water at 25 °C 
 

 C 1.15 g of calcium granules with excess water at 15 °C 

 D 1.15 g of calcium granules with excess water at 50 °C 

 
33 A small amount of manganese(IV) oxide powder is used as a catalyst in the 

decomposition of hydrogen peroxide to form oxygen gas and water.  
 

 
 

Which of the following is not true about the reaction?  
  

 A The manganese(IV) oxide can be recovered by filtration. 

 B The mass of the flask and its contents decreases. 

 C The reaction becomes slower as the reaction proceeds. 

 D The reaction stops when all the manganese(IV) oxide is used up.   

 
34 Which statement correctly describes the members of any homologous series? 

  

 A They have the same empirical formula. 

 B They have the same physical properties. 

 C They undergo similar chemical reactions. 

 D The relative molecular masses of consecutive members differ by 12. 

 
 

hydrogen peroxide 
and  

manganese(IV) oxide 

electronic balance 
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35 Compound X can be converted into compound Y as shown.  
 

 

 

 

 

 

                  Compound  X                                             compound Y 

 

Which correctly shows the reagents and conditions needed for the conversion?  

  

  reagent conditions 

 A concentrated sulfuric acid heat 

 
B hydrogen high temperature, nickel catalyst 

 C monomer high temperature, iron catalyst 

 
D steam 

high temperature and high pressure,  

phosphoric acid 

 
36 What process/reaction is occurring when ethene and octane are obtained from 

decane, C10H22?  

  

 A combustion 

 B cracking 

 C fractional distillation 

 D polymerisation 

 

  

C C 

NH2 NH2 

H H 

C C 

NH2 NH2 

H H 

H H 
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37 The structural formula of compound Z is shown.  

 

 

 

 

 

 

 

 

                                                              

                                                     Compound Z 

 

Which of the following compound is an isomer of compound Z? 

  

 A 
 

B 
 

 C 
 

D 
 

 
38 Which statement about alcohols are correct?  

 
1 All alcohols contain the hydroxide ion, OH–. 

2 Ethanol can be formed from ethene using a reaction catalysed by yeast.  

3 Ethanol can undergo neutralisation with aqueous sodium hydroxide. 

4 Methanol can be oxidised to methanoic acid. 

 

 A 1 and 4 B 2 and 3 C 2 and 4 D 4 only 
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39 The diagram shows part of the carbon cycle. P, Q and R refer to specific processes of 
the carbon cycle. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Which row correctly describe the energy changes of these processes? 

 

  P Q R 

 A endothermic endothermic exothermic 

 B endothermic exothermic endothermic 

 C exothermic endothermic exothermic 

 D exothermic exothermic endothermic 

 
40 Methane, chlorofluorocarbons (CFCs) and carbon dioxide are all gases which affect the 

atmosphere and the environment. 
  
In what way do these gases affect the environment? 
  

 
 methane 

chlorofluorocarbons 
(CFCs) 

carbon dioxide 

 A acid rain global warming photochemical smog 

 B depletion of ozone layer photochemical smog global warming 

 C global warming depletion of ozone layer global warming 

 D global warming depletion of ozone layer acid rain 

 

 

  

giraffe 

tree 

power station using 
wood chips as fuel 

P 
Q 

R 
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