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1 Which apparatus would be most suitable for measuring 24.5 cm3 of a liquid? 

   
 A burette  

 B measuring cylinder 

 C pipette 

 D syringe 

 

 
2 The diagram shows an experimental setup to produce and collect a dry sample of gas X. 

 
 
 
 
Which of the following is most likely to be gas X? 

   
 A ammonia gas  

 B hydrogen gas 

 C hydrogen chloride gas 

 D steam 

 

 

3 Which is not correctly matched with the apparatus needed for each separation? 

   

  separation apparatus 

 A oil from a mixture of oil and water separating funnel 

 
B salt from a mixture of salt and sand 

filter paper, filter funnel, evaporating dish,  
retort stand, Bunsen burner 

 C blue dye from black ink filter paper, beaker, lid 

 D water from seawater thermometer, fractionating column, condenser 

  

gas X 

concentrated sulfuric acid  
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4 The graph shows the solubility curve of potassium nitrate in water. 
 

 
 
 

 
 
Potassium nitrate solid was dissolved in 400 g of water at 45°C to obtain a saturated solution.  
 
Upon cooling the solution to room temperature (25°C), what is the maximum approximate mass 
of crystals that can be obtained? 
 

 A 113 g B 138 g C 452 g D 552 g 
   

 

 
5 Which of the following tests would be able to distinguish between sulfur dioxide and carbon 

dioxide gas? 
 

  1 Bubble the gas into a test tube containing aqueous acidified KMnO4. 

2 Bubble the gas into a test tube containing limewater. 

3 Place a damp blue litmus paper over the gas. 

4 Place a lighted splint over the gas. 

   
 A 1 only B 1 and 2 C 1 and 3 D 2 and 4 
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6 A student carried out an experiment, at room temperature, involving two gas jars filled with equal 
volumes of nitrogen dioxide gas and bromine gas respectively. The gas jars are sealed with a lid 
and placed below another gas jar containing air. 
 
 
 
 
 
 
 
 
 
 
 
The student removed the lids at the same time and observed that the gas jar containing nitrogen 
dioxide gas fills up the other gas jar more quickly than the gas jar containing bromine gas. 
 
What could be the possible explanation to the difference in the rate of diffusion? 

   
 A Bromine has a higher boiling point than nitrogen dioxide. 

 B Nitrogen dioxide has greater kinetic energy than bromine gas. 

 C Nitrogen dioxide has smaller molecular mass than bromine gas. 

 D There are more atoms in a molecule of nitrogen dioxide than in a bromine molecule. 

 

 
7 An element from the Periodic Table has the following properties. 

 

 It has x number of protons and x+1 number of neutrons. 

 It forms an ion with x+3 number of electrons. 

 
Which element is this most likely to be? 

   
 A aluminium 

 B boron 

 C nitrogen 

 D phosphorus 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

air 

lid 

nitrogen dioxide bromine 
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8 Some properties of substance Y are listed. 
 

 It has a high melting point. 

 It does not conduct electricity in solid state. 

 When fluorine gas is bubbled into its solution, a brown solution is obtained. 

 
Which of the following is a possible identity of Y? 

   
 A calcium chloride  

 B graphite 

 C potassium iodide 

 D sodium 

 
9 Epsom salts contain magnesium sulfate and are often used as a natural remedy for muscle 

aches, inflammation, and stress. 
 
A student wrote down some statements about magnesium sulfate. 
 

  1 It is made up of a giant lattice structure. 

2 Strong electrostatic forces of attraction exist between Mg2+, S2− and O2− ions. 

3 There is both ionic and covalent bonding present. 

4 The ratio of positive to negative ions is 1:2. 

   
 Which of the above statements are correct? 
   
 A 1 and 2 B 1 and 3 C 2 and 4 D 1, 3 and 4 

 

 
10 Dihydrogen tetrahydride has the following structure. 

 
 
 
 
 
 
What is the total number of valence electrons not involved in bonding? 

   
 A 2 

 B 4 

 C 6 

 D 8 
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11 Which of the following enables a metal to conduct electricity?  

   
 A atoms 

 B electrons 

 C ions 

 D protons 

 

 
12 Vanillin is the main chemical compound present in vanilla bean extract. It contains 63.16 % of 

carbon, 5.26 % of hydrogen and 31.58 % of oxygen by mass.  
 
What is the empirical formula of vanillin?  

   
 A C3H3O 

 B C5H5O2 

 C C8H8O3 

 D C8H8O6 

 

 
13 Four moles of sulfur dioxide reacted with three moles of oxygen gas according to the following 

equation at room temperature and pressure.   
 

2SO2(g) + O2(g) → 2SO3(g) 
 

What is the total volume of gas in the reaction mixture after the reaction is complete? 
   
 A 48.0 dm3 B 72.0 dm3 C 96.0 dm3 D 120 dm3 
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14 When 12.4 g of copper(II) carbonate, CuCO3, was heated, 20 cm3 of carbon dioxide gas, 
measured at room temperature and pressure, was released. 
 
What was the percentage yield of carbon dioxide?  
 

   
 A 0.833 % B 4.17% C 41.7 % D 83.3 % 

 

 
15 
 

Three electrochemical cells are set up using zinc metal and three other unknown metals P, Q 

and R as electrodes.  

 

The results of the experiment are shown in the table below. 

 

metal tested voltmeter reading / V direction of electron flow 

P 

Q 

R 

0.200 

0.500 

1.100 

zinc to metal P 

metal Q to zinc 

zinc to metal R 

 

Which of the following shows the three unknown metals in increasing order of reactivity? 
   
 A P, Q, R B Q, P, R C R, P, Q D R, Q, P 

 

 
16 A piece of blue litmus paper was soaked in dilute aqueous potassium bromide and supported on 

a glass slide. The paper was connected to an electrical supply as shown in the diagram. 

 

 

 

 

 

 

 

 

 

 

Which of the following shows the correct observations near each electrode after some time? 

   

  negative electrode positive electrode 

 A remain blue turn red 

 B remain blue turn red and then bleached 

 C turn red remain blue 

 D turn red and then bleached remain blue 

 

 

 

 

 

glass slide 

negative 
electrode 

positive 
electrode 

blue litmus paper soaked in dilute aqueous potassium bromide 
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17 Which of the following would involve overall energy being released?  

   
 A action of light on silver bromide  

 B conversion of water to steam 

 C rusting of iron 

 D thermal decomposition of calcium carbonate 

 

 
18 When 17.75 g of Cl2 is reacted with excess H2, 45.5 kJ of energy is given out according to the 

following equation.  

H2 + Cl2 → 2HCl 
 
What is the enthalpy change, ∆H, for the reaction? 

   
 A +91 

 B −91 

 C +182 

 D −182 

 

 

19 100 cm3 of 1 mol/dm3 dilute hydrochloric acid reacted with an excess of magnesium ribbon to 
produce hydrogen gas according to the equation below.  
 
The volume of hydrogen gas produced was recorded against time in experiment 1. 
 

2HCl + Mg → MgCl2 + H2 
 

 
 

What could be the quantities of acid and metal used in experiment 2? 

   

  quantity of acid used metal used 

 A 100 cm3 of 1 mol/dm3 HCl Mg powder 

 B 100 cm3 of 2 mol/dm3 HCl Mg ribbon 

 C 50 cm3 of 1 mol/dm3 HCl Mg powder 

 D 50 cm3 of 1 mol/dm3 HCl Mg ribbon 
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20 
 

The rate of a reaction increases when the temperature is increased. 
 
Which of the following statements best explain why this is so? 

  
  
 

 
1 The activation energy decreases. 

2 There are more particles with energy equal to or greater than the activation energy.  

3 The frequency of effective collisions between particles increases. 

4 The particles in the reaction mixture expand and have a greater surface area to collide.  

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

 

 
21 Which of the following will not have their rate of reaction affected by a change in pressure? 

   
 A H2(g) + O2(g) → H2O2(l) 

 B l2(s) + Cl2(g) → 2lCl(l) 

 C N2H4(l) + O2(g) → N2(g) + 2H2O(l) 

 D Na2CO3(aq) + H2SO4(aq) → Na2SO4(aq) + H2O(l) + CO2(g) 

 

 

22 Small portions of aqueous acidified potassium manganate(VII) and aqueous potassium iodide 
were added separately to four solutions A to D. The original colour of these solutions was 
colourless. 
 
The final colours of the solutions are shown in the table below. 
 
Which solution acts as both an oxidising and a reducing agent? 

   

  aqueous acidified potassium manganate(VII) aqueous potassium iodide 

 A colourless colourless 

 B colourless brown 

 C purple colourless 

 D purple brown 
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23 
 

The Ostwald process involves the manufacture of nitric acid. Ammonia is first manufactured from 
nitrogen gas before being used as a raw material for the Ostwald process. 
 
A summary of the manufacturing process is shown below. 
 
 

  
 Which stage above shows the greatest change in the oxidation state of nitrogen? 

 

 

24 In which row are the oxides correctly identified? 

   

  acidic amphoteric 

 A nitrogen monoxide, carbon monoxide phosphorus oxide, selenium oxide 

 B nitrogen dioxide, silicon dioxide aluminium oxide, calcium oxide 

 C phosphorus oxide, carbon dioxide lead(II) oxide, zinc oxide 

 D sulfur dioxide, manganese oxide nitrogen monoxide, lithium oxide 

 

 
25 When excess calcium carbonate was reacted with dilute hydrochloric acid, the reaction gradually 

became slower and eventually stopped.  
 
Which statement best explains this observation? 

   
 A An insoluble layer of calcium chloride is formed. 

 B As carbon dioxide is produced, it forms a white precipitate with calcium carbonate. 

 C Calcium carbonate was used up completely. 

 D There were no more hydrogen ions present in the reaction mixture. 

 

 
26 Which substances produce an insoluble salt when aqueous solutions of them are mixed? 

   
 A barium chloride and aluminium nitrate 

 B calcium nitrate and potassium chloride 

 C lead(II) nitrate and zinc chloride 

 D sodium carbonate and ammonium sulfate 

 

 

 

 

 

 

 

N2    NH3    NO    NO2    HNO3 
A B C D 
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27 Which statement about the Haber process is correct? 

   
 A Hydrogen used is obtained from fractional distillation of air. 

 B Iron is used as a catalyst. 

 C Nitrogen used is obtained from nitrates in the soil. 

 D The reaction takes place at room temperature and pressure. 

 

 
28 T and U are two elements located in Period 4 of the Periodic Table. 

 
Which statement best proves that element U is located on the right side of element T? 

   
 A T is less reactive than U. 

 B T loses electrons more easily than U. 

 C T forms an acidic oxide while U forms a basic oxide. 

 D T has two unpaired valence electrons while U has four unpaired valence electrons. 

 

 
29 Which statements about rubidium is correct? 

   
 A It reacts with water to form an oxide. 

 B It reacts with water to produce a colourless and pungent gas that turns red litmus blue. 

 C It reacts with chlorine explosively to form a giant molecular structure. 

 D It is a stronger reducing agent than potassium. 

 

 
30 Which of the following show a decreasing trend down the group VII elements? 

   
 A atomic radius  

 B colour intensity  

 C melting and boiling point 

 D reactivity 

 

 
31 Some properties of silver and its compounds are stated below. 
  

  
 

 
1 Silver can form compounds like Ag2O and AgF2. 

2 Silver has a high melting point of 962°C. 

3 Silver is an important catalyst in the production of formaldehyde. 

4 Silver reacts with chlorine to form a white crystalline solid of silver chloride. 

   
 Which of the above statements do not agree with the typical properties of transition metals? 
   
 A 2 only B 4 only C 1 and 3 D 2 and 4 
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32 Four beakers of dilute sodium chloride solution were set up as shown. 
 
In each beaker, a piece of iron was attached on one side by another piece of metal. 
 
In which beaker would the iron take the shortest time to rust? 

   
 A  

 
 
 
 
 
 
 
 
 

B  
 
 
 
 
 
 
 
 
 

 C  
 
 
 
 
 
 
 
 
 

D  
 
 
 
 
 
 
 
 
 

 

 

 

33 When heated strongly, metal X turns red hot and reacts slowly with steam. 
Metal Y reacts slowly with dilute sulfuric acid and stops reacting halfway through the reaction. 
Metal Z reacts very slowly with cold water but reacts violently with steam. 
 
Which method of metal extraction from its ores is most likely to be used? 

   

  electrolysis of molten ore reduction by carbon  

 A Z X and Y  

 B Y X and Z  

 C X and Z Y  

 D Y and Z X  

 

 
34 Which statements about the extraction of iron from haematite is correct? 

   
 A At the bottom of the furnace, molten slag floats on top of molten iron. 

 B At the top of the furnace, hot waste gases such as oxygen escape. 

 C Carbon monoxide acts as the oxidising agent in the process. 

 D The other raw materials used are coke and quicklime. 

Fe 

Mg 

Fe 

Cu 

Fe 

Zn 

Fe 

Pb 
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35 The diagram below shows part of the carbon cycle. 
 
 
 
 
 
 
 
 
 
 
 
What is the correct combination of the identity of gas W and processes X and Y? 

   

  gas W process X process Y 

 A carbon dioxide photosynthesis respiration 

 B carbon dioxide respiration photosynthesis 

 C carbon monoxide photosynthesis respiration 

 D carbon monoxide respiration photosynthesis 

 

 
36 When fossil fuels are burnt incompletely in a motor car, which gases can be found in its exhaust 

gases? 
   

I      carbon monoxide 
II     carbon dioxide 
III    sulfur dioxide 
IV    nitrogen 

 
 A I only B I and II  C I, II and III  D all of the above 

 

 
37 Which formula below best represents a straight-chain hydrocarbon that contains only single 

covalent bonds? 
   
 A C6H6 B C6H12 C C6H14 D C6H5OH 

 

 
38 Catalytic cracking is a process where long chain alkanes are broken into smaller, more useful 

molecules. 
 
Which of the following equations correctly represents catalytic cracking?  

   
 A C16H32 → 2C3H6 + 2C5H10 

 B C16H32 → 16C + 16H2 

 C C16H34 → 4C4H8 + H2 

 D C16H34 → 2C2H4 + 2C6H6 + 7H2 

 

gas W in 
the air 

plants animals 

process X 

process Y process Y 
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39 Which statements about alcohols are correct? 
  

  
 

 
1 Alcohols decolourise aqueous acidified potassium manganate(VII). 

2 All alcohols contain the hydroxide ion, OH−. 

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

4 Propanol can be oxidised to propanoic acid. 

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

 

 
40 A carboxylic acid of molecular formula C4H8O2 reacts with an alcohol of molecular formula C3H8O 

to form an ester.  
 
What could be the formula of the ester formed? 

   
  

A 

 
  

B 

 
  

C 

 
  

D 

 
 

 

 

End of paper 
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