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1 A student follows the rate of the reaction between marble chips, CaCO3, and dilute 

hydrochloric acid. 

CaCO3 + 2HCl → CaCl2 + CO2 + H2O 

Which set-ups show the apparatus that are required for this experiment? 
 
 

 
 
 

 
 

  

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

2 

4 

1 

3 
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2 The apparatus shown in the diagram was used to compare the rate of diffusion between 

a gas and air. 
 

 
 

 
A beaker containing the gas was placed over the porous pot. 
 
Which gas would cause bubbles to be observed in the beaker of water? 

  

 A carbon monoxide 
 B hydrogen chloride 
 C methane 
 D sulfur dioxide 
 
 
3 An unknown gas, Z can be separated from a mixture of gases, X, Y and Z using the set-

up as shown below. 
 

 
 In which mixture will Z be effectively separated from? 

  

 

 

 X Y Z 

A carbon dioxide nitrogen oxygen 

B hydrogen carbon dioxide nitrogen 

C nitrogen oxygen hydrogen 

D oxygen hydrogen carbon monoxide 

 

X, Y, Z 

copper(II) oxide 

Z 

aqueous sodium 

hydroxide 

water 



4 
 
4 A chromatography experiment was done on a brand of food colouring to determine the 

number of coloured dyes present. 
 
Chromatogram A shows the separation of the coloured dyes using water as a solvent. It 

is then rotated clockwise 90 and placed in ethanol as a solvent as shown in the 
chromatogram B. 
  

 
How many different types of coloured dyes are present in the food colouring? 

  

 A 3 B 6 C 9 D 12 

 
 
5 The melting and boiling points of the substances are tabulated in the table. 

 

 melting point / C boiling point / C 

P 50 80 

Q 70 500 

R 65 67 

S −15 −12 

T 0 99 
 

  

 At which temperature would two liquids exist? 

  

 A −20 C 

 B −15 C 

 C 15 C 

 D 85 C 
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6 A beam of protons was passed through an electrostatic field between two charged plates. 

The electrostatic field deflected the beam of protons towards the negatively charged 
plates. The lower the relative mass of the particle, the larger the deflection. 
 

 
 
The experiment was repeated using a beam of electrons in place of the beam of protons.  
 
Which row correctly shows the extent of deflection and the direction of the beam of 
electrons? 

  

 
 

amount of deflection of beam of 
electrons 

direction of deflection of beam of 
electrons 

A deflected less than beam of protons opposite direction to beam of protons 

B deflected less than beam of protons same direction as beam of protons 

C deflected more than beam of protons opposite direction to beam of protons 

D deflected more than beam of protons same direction as beam of protons 
 

  

  

7 Which compound has both ionic and covalent bonds? 

  

 A hydrogen chloride 

 B magnesium nitrate 

 C potassium fluoride 

 D zinc chloride 

 
 
8 Which statements correctly describe the sub-atomic particles present in a selenium atom, 

Se34
79 ? 
 

 1. It has the same number of electrons as a S16
32 2− ion. 

2. It has the same number of neutrons as a Br35
80  atom. 

3. It has twice the number of protons as a C𝑙17
35.5 − ion. 

 
 A 1 and 2 B 1 and 3 
 C 2 and 3 D 1, 2 and 3 
 
 
9 Which statement about diamond and graphite is correct? 

  

 
A Both diamond and graphite are conductors of electricity and can be used as an 

electrode. 

 B Both diamond and graphite are macromolecules and allotropes of carbon. 

 C Diamond is hard with high melting point but graphite is soft with low melting point. 

 
D Diamond is made up of covalent bonds whereas graphite is made up of ionic 

bonds. 
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10 The table below shows the properties of some substances. 

 
Which underlined substance has been classified as an element, compound or mixture 
incorrectly? 

  

  
property classification 

A A white solid is formed when a silvery metal is 
burnt in air. 

element 

B Black powder burns in air to form a colourless 
gas. 

element 

C Green powder on heating leaves a black residue 
and a colourless gas is evolved. 

compound 

D White solid melts over 56 C to 58C mixture 

 

  

  

11 A sample of solid X is heated until it is completely melted. 
 
The graph shows how its temperature varies with time as molten X is cooled. 
 

 
 
Which statements are true about the particles in X as it cools? 
 

 1. They are closer to each other at stage RS than at stage PQ. 
2. The forces of attraction are stronger at stage P than at stage S. 
3. The arrangement is more orderly at stage RS than at stage PQ. 
4. Their total energy content at stage QR is lower than stage RS.  

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

Temperature /C 
P 

Q R 

S 

time /min 
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12 A tablet of aspirin, C9H8O4, is crushed and dissolved in water. The acid present in a 

tablet of aspirin can be neutralized by 12.25 cm3 of 0.147 mol/dm3 sodium hydroxide. 
 

C9H8O4 + NaOH → C9H7O4Na + H2O 
 
Given that one grain of aspirin is 0.0648g, how many grains of aspirin are there in the 
tablet? 
[Mr: C9H8O4, 180] 

  

 A 0.0018 B 0.324 C 5 D 15 

 
 
13 Zinc reacts with dilute hydrochloric acid. 

 
Which solution would give the fastest initial rate of reaction? 

  

 A 10 g of HCl in 50 cm3 of water 

 B 25 g of HCl in 100 cm3 of water 

 C 30 g of HCl in 500 cm3 of water 

 D 45 g of HCl in 1000 cm3 of water 

 
 
14 Methanethiol gas, CH3SH, burns as shown in the equation below. 

 

CH3SH (g) + 3O2 (g)  → CO2 (g) + SO2 (g) + 2H2O (g) 
 
A sample of 20 cm3 of methanethiol gas was burned with 30 cm3 of oxygen gas. 
 
What would be the final volume of the resultant mixture of gases when cooled to room 
temperature and pressure? 

  

 A 20 cm3 

 B 30 cm3 

 C 40 cm3 

 D 50 cm3 

 
 
15 Which statements best describe what happens in the Haber process ? 

  
1.  The hydrogen needed is obtained from the fractional distillation of liquefied air. 
2.  The process is reversible. 
3.  The ratio of the molar volume of hydrogen to nitrogen is 3:1. 
4.  The unchanged reactants are reused. 

 
 A 1 and 3 only 

 B 1, 2, 3 and 4 

 C 2 and 3 only 

 D 2, 3 and 4 only 
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16 Yanny titrated 25.00 cm3 of 0.100 mol/dm3 of sulfuric acid with 0.250 mol/dm3 of sodium 

hydroxide using a methyl orange indicator.  
 

H2SO4 (aq) + 2NaOH (aq) → Na2SO4 (aq) + 2H2O (l) 
 
She recorded the volume of sodium hydroxide used to be 24.00 cm3. 
 
Which statement(s) is/are correct? 
 

1. The colour of the solution at the end of the titration is yellow. 
2. The colour of the solution at the end of the titration is orange. 
3. She has exceeded the end-point of the titration. 
4. She has just reached the end-point of the titration 

  

 A 1 and 3 only 
 B 1 and 4 only 
 C 2 and 3 only 
 D 2 and 4 only 
 
 
17 A student is given five reagents as shown below to make salts. 

 
dilute hydrochloric acid 

dilute nitric acid 

dilute sulfuric acid 

solid lead (II) oxide 

solid copper (II) oxide 

 

How many soluble salts can be prepared? 

  

 A 3 

 B 4 

 C 5 

 D 6 

   

   

18 Four bottles, A, B, C and D, containing colourless solutions have no labels. A series of 
tests are conducted on each of the solutions. 

 
Which bottle contains ammonium chloride solution? 

  

 Bottle test 1: add dilute 
hydrochloric acid 

test 2: add warm 
aqueous sodium 

hydroxide 

test 3: add dilute nitric 
acid and aqueous silver 

nitrate 

A bubbling gas produced turns 
damp red litmus blue 

no visible change 

B no visible change gas produced turns 
damp red litmus blue 

no visible change 

C no visible change gas produced turns 
damp red litmus blue 

white precipitate forms 

D no visible change no reaction white precipitate forms 
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19 Which method produces the highest yield of calcium sulfate from calcium carbonate? 

  

 A Addition of aqueous dilute hydrochloric acid 
 B Addition of aqueous sodium sulfate 
 C Addition of dilute hydrochloric acid, followed by solid barium sulfate 
 D Addition of dilute hydrochloric acid, followed by sodium sulfate solution 
   
   
20 The graph below shows how the height of the precipitate formed increases when solution 

X is gradually added to solution Y. 
 
The height of the precipitate then decreases when excess dilute hydrochloric acid is 
added to the mixture. 
 

 
What is the identity of solution X and the anions present in solution Y? 

  

  solution X solution Y 

A aqueous barium nitrate carbonate, chloride 

B aqueous barium nitrate iodide, sulfate 

C aqueous silver nitrate carbonate, chloride 

D aqueous silver nitrate iodide, sulfate 
 

 
 
21 There are four stages of reactions for the conversion of solid candlewax, C30H62, to 

carbon dioxide and water. The reactions can be represented by the chemical equations 
below. 
 

1 C30H62 (s) → C30H62 (l) 

2 C30H62 (l) → C30H62 (g) 

3 C30H62 (g) + 45.5 O2 → 30 CO2 (g) + 31 H2O (g) 

4 30 CO2 (g) + 31 H2O (g) → 30 CO2 (g) + 31 H2O (l) 
  

 Which stages are exothermic? 

  

 A 1 and 2 only 

 B 1 and 4 only 

 C 2 and 3 only 

 D 3 and 4 only 
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22 The table below show the chemical formulae of the different compounds formed by 

carbon and other elements. 
  

 
 
 
 
 
 
In which substance, does carbon has the same oxidation state? 

compound chemical formula 

potassium cynide KCN 

iron(II) carbide Fe2C 

carbon dioxide CO2 

calcium carbonate CaCO3
 

 A carbon dioxide and calcium carbonate  

 B carbon dioxide and potassium cyanide 

 C iron(II) carbide and calcium carbonate 

 D iron(II) carbide and potassium cyanide 

         

         

23 Separate samples of an unknown solution W are added to aqueous potassium iodide and 
acidified potassium manganate(VII). 
 
It is observed that aqueous potassium iodide turns from colourless to brown and acidified 
potassium manganate(VII) remains purple. 
 
What conclusion about W is correct? 

  

 A W is both an oxidising agent and a reducing agent. 

 B W is neither an oxidising agent nor a reducing agent. 

 C W is only a reducing agent. 

 D W is only a oxidising agent. 

 
 

24 Each of the following halogens, X2, Y2 and Z2, was added to the respective halide 
solutions and the observations are shown in the table below. 
 

halogen added NaX NaY NaZ 

X2 -- Y2 displaced no visible reaction 

Y2 no visible reaction -- no visible reaction 

Z2 X2 displaced Y2 displaced -- 
 

  

 Which row lists the elements X, Y and Z in decreasing order of reactivity? 
 

 A X, Y and Z 

 B Y, X and Z 

 C Y, Z and X 

 D Z, X and Y 
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25 Which statement correctly describes a trend in the properties of the elements going from 

left to right of Period 3 of the Periodic Table? 
  

 A The ability of the elements to conduct electricity increases. 
 B The number of neutrons in the atom increases. 
 C The number of valence electrons decreases in the atoms. 
 D The tendency to gain electrons increase. 
 
 
26 The diagram shows the positions of elements R, S, T, U and V in the Periodic Table. 

 

 
 
Which statement is correct? 

  

 A S forms a simple molecular compound with U. 

 B T forms an ionic compound with U. 

 C The valence shell of an atom of R has an octet structure. 

 D U is a stronger oxidising agent than V. 

   

   

27 Octane reacts very slowly with air at room temperature. When metal T is added to the 
octane-air mixture, octane ignites quickly. 
 
Which statements about the addition of metal T are correct? 
 

1. T increases the enthalpy change of the reaction 

2. T increases the rate of reaction. 

3. T increases the yield of the reaction. 

4. T provides an alternative pathway with a lower activation energy. 

  

 A 1 and 2 only 
 B 1 and 4 only 
 C 2 and 4 only 
 D 2, 3 and 4 only 
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28 The diagram shows an electrolytic cell used to electrolyse a solution. 

 

 
 
What is a possible identity of this solution? 

  

 A concentrated magnesium chloride 

 B concentrated silver nitrate 

 C concentrated sodium iodide 

 D dilute potassium fluoride 

   

   

29 During an experiment, a student found out the following properties of element X. 
 

 1. Oxide of element X can react with both acid and base to form salt and water. 
2. X can only be extracted from its ore by electrolysis of molten compound of X. 

  

 What could element X be? 

  

 A aluminium 

 B calcium 

 C lead 

 D zinc 
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30 Stephy conducted four experiments to find out the reactivity of four metals P, Q, R and S. 

The results and set-ups of her four experiments can be shown below. 
 

 
  

Based on the results of the experiments, arrange the metals in decreasing order of 
reactivity. 
 

  most reactive   least reactive 

A P Q R S 

B R P Q S 

C S Q P R 

D S R Q P 
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31 Aqueous copper(II) sulfate is electrolysed using copper electrodes. The current is 

constant and the anode is weighed at regular time intervals. 
  

 Which graph is obtained when the mass of the anode is plotted against time? 
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32 Amy conducted two experiments. 

Experiment 1 10 g of granules of calcium carbonate with 1 dm3 of 2.0 mol/dm3 dilute 
hydrochloric acid 

Experiment 2 5 g of powdered calcium carbonate with 1 dm3 of 3.0 mol/dm3 dilute 
hydrochloric acid 

 

In both experiments, the volume of carbon dioxide produced, V is measured against time, 

t and the results are plotted graphically. 

Which set of graphs is correct? 

 
 

 
 
33 When 50 cm3 of 1 mol/dm3 HCl is mixed with 50 cm3 of 1 mol/dm3 NaOH, the temperature 

of the resulting solution increases by 6C.  
What will be the temperature change when 100 cm3 of each of these solutions are mixed? 
 

 A 3 C 
 B 6 C 
 C 12 C 
 D 24 C 
     
     
34 Which formula below best represents a straight-chain hydrocarbon that contains only 

single covalent bonds? 
  

 A C6H6 
 B C6H12 
 C C6H14 
 D C6H5OH 
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35 Limonene is found in oils of orange, grapefruit and lemon. The structure of limonene is 

as shown. 
 

 
 
Which statements are true about limonene? 
 

1. It reacts with chlorine in the presence of light. 
2. It is flammable. 
3. It can react with hydrogen gas to form saturated hydrocarbon. 

  

 A 1 and 2 only 

 B 1 and 3 only 

 C 1, 2 and 3 

 D 2 and 3 only 

 
 
36 A molecule of hydrocarbon, C16H34, undergoes cracking to produce one molecule of 

butane and the rest ethene molecules. 
 
How many ethene molecules are produced? 

  

 A 4 

 B 6 

 C 8 

 D 10 

 
 
37 The structure of a polymer is shown below. 

 

 
 
What is the molecular formula of the monomer? 

  

 A C2H4 B C3H8 
 C C4H8 D C4H10 
  

CH CH2

C

CH2 CH2

CHCH3 C

CH2

CH3

CH CH2

CH2

CH CH2 CH CH2

CH3 CH2 CH3 CH2 CH3
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38 The diagram shows part of the carbon cycle. 

 
 

 What is the correct 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 
 

 
 
39 Which pair of pollutants can cause the most damage to limestone buildings? 

  

 A carbon monoxide and oxygen 
 B chloroflurocarbons and ozone 
 C methane and sulfur dioxide 
 D nitrogen oxides and sulfur dioxide 
 
 
40 A car burning lead-free fuel has a catalytic converter filled to its exhaust. On analysis, its 

exhaust gases are shown to contain small quantities of nitrogen oxides. 
 
What modification(s) would result to a lower exhaust concentration of nitrogen oxides? 
 

1. An increase in the surface area of the catalyst in the converter. 
2. An increase in the percentage of oxygen going into the car. 
3. A higher temperature of combustion in the engine. 

 
  

 A 1 only       

 B 1 and 2       

 C 1,2 and 3       

 D 2 and 3       
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