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1 The diagram below shows an apparatus for studying the effect of heat on substance X. 
 

                                      
What is X? 
 

 A silicon B carbon C iodine D sulfur 
  
  
2 Four balloons were filled with different types of gases each and left overnight in a room. 

 

 

 

 

 

 

 

The balloons were found to have shrunk to different extents overnight.  
 
Which is the correct arrangement of the balloons in increasing order of size? 

balloon 
 

gas in the balloon 
 

P carbon dioxide 
Q helium 
R hydrogen 
S nitrogen 

  
 A P, Q, R, S 

 B Q, R, S, P 

 C R, Q, P, S 

 D R, Q, S, P 

  
  
  
  

solid X 

heat 
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3 The graph shows the change in the temperature of a substance with time when it is heated 

from −10°C to 60°C. 

         
Which statement describes the change taking place at the respective stages mentioned?  

  
 A Energy is released from points P to Q.   

 B Kinetic energy of the particles remains constant from points P to U.   

 C Particles gain energy to overcome the forces of attraction from points S to T.   

 D There is a large increase in the volume of the substance from points R to S. 

  
  
4 The table below shows some information about four substances labelled P to S. 

  
substance appearance change on heating 

P colourless liquid boils away, leaving a white residue 
Q colourless gas burns in oxygen to form carbon dioxide and 

water only 
R yellow solid splits up by electricity to form a metal and a gas 
S white solid burns in air to form an oxide as the only product 

 

  
 Which of these substances, P,Q,R and S are compounds? 
  
 A P and Q only 

 B Q and R only 

 C R and S only 

 D P,Q and R only 

  

temperature/ oC 

time 
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5 An excess of aqueous sodium hydroxide was added to a sample of ammonium sulfate 
crystals. The mixture was then heated gently, and the gas evolved was dried and collected 
using a suitable method. 

 

                              
   

 

 What is the most suitable drying agent and gas collection method for the gas evolved? 
  
  drying agent gas collection method 

anhydrous calcium chloride water displacement 

concentrated sulfuric acid downward delivery 

anhydrous calcium chloride upward delivery 

concentrated sulfuric acid upward delivery 
 

 A 
 B 
 C 
 D 

  
  
  
6 An element Z exists in three isotopic forms as shown below:   

 
 

 

 

What is the relative atomic mass of element Z?     

isotope 150Z 155Z 157Z 
isotopic 

abundance/ % 50 25 25 

  
 A 150 

 B 152 

 C 153 

 D 156 

  
  
  
 
 

 

ammonium sulfate 
crystals 

aqueous 
sodium 

hydroxide 
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7 The atomic (proton) number of element P is 16.  
 
      1 P reacts with calcium to form an ionic compound, CaP. 
 
      2    An oxide of P dissolves in water to form a solution that turns blue litmus red. 
 
      3    P conducts electricity in molten and aqueous state. 
 
      4    An ion of P has 16 protons and 18 electrons. 

  
 Which statements about P are correct? 
  
 A 1 and 4 

 B 1, 2 and 3 

 C 1, 2 and 4 

 D 2, 3 and 4 

  
  
8 The atmosphere of a newly discovered planet contains mainly oxygen, argon and nitrogen. 

The melting and boiling points of these gases are shown in the table below. 
 

 gas melting point / oC boiling point / oC 
oxygen -219 -183 

argon -189 -186 

nitrogen -210 -196 
 

  
 

 Out of the three gases, only oxygen exists in the liquid state on the planet.  
  
 What is the most likely temperature at the surface of the planet? 
  
 A -182 oC 
 B -184 oC 
 C -187 oC 
 D -198 oC 
   

  

 

 

 

 



6 
 

9 A substance, J, was synthesised in a water-based medium. The properties of J are recorded.  
                        

I J is insoluble in water, but dissolves in hexane.  
 

II J melts over a range of 60 to 65 ⁰C. 
 

III J is a white solid at room temperature. 
 

IV J does not conduct electricity in all states.  
 

 
The following are statements about J.  
 
       1    J can be isolated from the reaction mixture by dissolving in hexane and then using  

a   separation funnel. 
 

       2    J can be isolated by filtration and drying the residue with filter paper.  
 

 3    J is a covalent substance.  
 

 4    J is an impure substance. If J is pure, it would melt at 60 ⁰C. 
 
Which statement(s) about J is/are correct?  
 

 A 1 only 

 B 1 and 2 only 

 C 1, 2 and 3 only 

 D 4 only 

  
  
10 Which statement(s) is/are true for both potassium and potassium chloride? 

 
1    They conduct electricity in the molten state.  
 
2    They conduct electricity using delocalized electrons.  

 
3    They contain positive ions.    

 
4    They have high melting points. 

  

 A 1 only 

 B 1 and 3 only 

 C 2 and 3 only 

 D 2 and 4 only 
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11 The molecular ion, PQ3
2- is represented with the dot-and-cross diagram shown below.  

 

                                         
 

Which is true of Q?  

  
  group number of Q chloride of Q 

VI QCl2 

IV QCl4 

IV QCl3 

VI QCl4 
 

 A 
 B 
 C 
 D 

  
  
12 The colour of an indicator W in solutions of different pH is shown. 

                   

     
 

Which two solutions can be distinguished by indicator W? 

  
 A aqueous solutions of ammonia and sodium hydroxide 

 B aqueous solutions of hydrogen chloride and carbon dioxide 

 C aqueous solutions of sodium chloride and sodium hydroxide 

 D water and an aqueous solution of sodium chloride 

   

 
 

  

pH 

colour 

Q 

P Q Q 
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13 A disproportionation reaction occurs when an element is simultaneously oxidised and 
reduced. 
 

 Which named element does not undergo disproportionation? 
  
  element equation of reaction 

carbon H2C2O4  à  H2O   +   CO   +   CO2 

nitrogen H2O   +   2NO2  à  HNO3   +   HNO2 

sulfur 2FeSO4  à  Fe2O3   +   SO2   +   SO3 

tin 2Sn2+  à  Sn4+   +   Sn 
 

 A 
 B 
 C 
 D 

  
  
14 The table below shows the properties of some elements W, X, Y and Z in Period 3. 

 

 W X Y Z 

appearance at 
room 

temperature 

grey solid yellow solid grey solid yellowish-
green gas 

reaction with 
cold water 

violent reaction no reaction vigorous 
reaction 

slow reaction 

nature of oxide reacts with 
acids 

reacts with 
bases 

reacts with 
acids and 

bases 

reacts with 
bases 

 
Which row shows the correct arrangement of elements in order of increasing proton number 
in the Periodic Table? 

  
 A W, X, Y, Z 

 B W, Y, X, Z 

 C Y, W, X, Z 

 D Z, X, Y, W 
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15 M is an element. It can form a cation M2+ which has an electronic configuration of 2.8.8.  
 
Which of the statements are correct? 

 
1   M is a strong reducing agent. 

 
2   M is in Period 4 of the Periodic Table. 

 
       3      M burns in oxygen to form a white solid. 
 

 A 1 and 2 only 

 B 1 and 3 only 

 C 2 and 3 only 

 D 1, 2 and 3 only 

  
  
16 The positions of four elements are shown on the outline of part of the Periodic Table. 

Element T has a high melting point and is a good electrical conductor. It forms chlorides TCl2 
and TCl3. 
 
Which element is T?  

                

 

 

 

 

                  
            D      

A B    C             
                  
                  

  
  
17 The position of metal M in the reactivity series is shown. 

 
                                            K, M, Al, Zn, Fe, Cu, Ag 
 
Which method will be used to extract M from its ore? 

  
 A electrolysis of its molten chloride 

 B electrolysis of its aqueous sulfate 

 C reduction of its oxide by heating with coke 

 D reduction of its oxide by heating with hydrogen                      
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18 The diagram shows an iron nail wrapped in metal strip X placed in a petri dish containing rust 
indicator. 

                                         

 

 

 

 

 The rust indicator will turn pink in the presence of rust. 

Which statement(s) about the experiment is/are correct? 
 
        1    If X is copper, the iron nail will not corrode readily. 

       2    If X is iron, the iron nail will not corrode readily. 

       3    If X is silver, a pink colour is observed around the iron nail. 

  
 A 1 only 

 B 1 and 2 only  

 C 2 and 3 only 

 D 3 only 

  
  
19 Approximately 40 % of all iron and steel is produced by the recycling of scrap metal. 

 
1 The recycling of scrap metal costs less money than the blast furnace process.  

2 The recycling of scrap metal produces less greenhouse gases and uses less energy 
than extracting iron from its ore.  

3 The recycling of scrap metal reduces water pollution.  

4 The percentage of iron in scrap metal is higher than that of iron ores. 
  

Which statements are true about the recycling of scrap metal? 

  
 A 1 and 2 only 

 B 2 and 3 only 

 C 2, 3 and 4 only 

 D All of the above 

 
 
 

 

 

 

petri dish 

rust indicator 

metal strip X 

iron nail 
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20 The graph below shows the yield of ammonia from Haber process at different temperatures.  

                         
Which statement can be inferred from the graph? 

  
 A A higher percentage yield of ammonia can be obtained at higher pressure.  

 B Some of the ammonia formed will decompose to form hydrogen and nitrogen.  

 C The speed of reaction is dependent on the presence of iron catalyst.   

 D At the right temperature and pressure, all of the hydrogen and nitrogen can be converted 
into ammonia.  

  
  
21 The reaction in the Haber process is represented as  

 
         N2 (g)   +   3H2 (g)   2NH3 (g)               H = - 92 kJ 
 

Which statement about the Haber process is not correct? 
  
 A 92 kJ of heat is given off when 2 mol of ammonia are formed. 

 B The process is carried out at a high pressure of 250 atm. 

 C The speed of the backward reaction can be equal to the speed of the forward reaction. 

 D When 2 mol of N2 and 6 mol of H2 are used in the process, 4 mol of NH3  are collected. 
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22 The scheme shows some reactions that blue solution W undergoes. 
 
 
 
 
                                                                    
                                                               excess NaOH(aq) and filter 
 
 
 
 
                                                                                             
 
       add aluminium                                                                 add sulfuric acid to excess Y 
       foil and heat                                                                     and filter off excess Y 
 
 
 
 
 
 
What are the identities of W, X, Y and Z? 

  
 
 

 W 
 

X Y Z 

Cu(NO3)2 
 

NaNO3 Cu(OH)2 CuSO4 

CuSO4 
 

Na2SO4 Cu(OH)2 CuSO4 

Fe(NO3)2 
 

NaNO3 Fe(OH)2 FeSO4 

(NH4)2SO4 
 

NH3(aq) Cu(OH)2 CuSO4 
 

 
 

A 

 
 

B 

 
 

C 

 
 

D 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

blue solution W 

colourless solution 
X 
 

blue precipitate Y + 

blue solution Z           colourless gas that turns 
moist red litmus blue           
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23 A fuel cell that can provide power for vehicles is the phosphoric acid fuel cell, PAFC.  
 
A simplified sketch of a phosphoric acid fuel cell is given below. 
 

                     
Which statement about the above fuel cell is incorrect?  

  
A 

 

The anode and cathode are the positive and negative electrodes respectively.  

 B The only waste product is non-polluting.  

 C Hydrogen and oxygen undergo redox reactions to generate electricity.  

 D The fuel cell requires reactants to be continuously supplied to produce electricity.  

  
  
24 The diagram shows the arrangement of electrons in the atoms of four different elements. 

 
Which element is the most reactive with water? 
 

A B C D 
 
 

 
 

 
 

 

 
 

 
 

 

  
 

V 

electrodes 

H2O(g) 

H2(g) O2(g) 

H+(aq) 

H2PO4- 

(aq) 
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25 The energy profile diagram of a reversible reaction is shown below. 
 
                                      E     F   +   G 
 
In the forward reaction, E decomposes to form F and G while in the backward reaction, 
F and G recombine to form E. 
 

  

 
What can be inferred from the energy profile diagram? 

  
  reaction enthalpy change/ kJ activation energy/ kJ 

backward + 100 60 

backward + 40 100 

forward + 40 60 

forward                    - 40 100 
 

 A 
 B 
 C 
 D 

  
  
26 In which reaction is the pressure least likely to affect the rate of reaction at room temperature 

and pressure?  
 

 A C + CO2        à   2CO 

 B 2SO2 + O2        à   2SO3 

 C N2 + 3H2        à   2NH3 

 D NaOH + HCl    à    NaCl  +  H2O 
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27 A student performed three experiments to produce carbon dioxide gas using excess 
magnesium carbonate and dilute nitric acid at 30°C.  

 

 

 

          

 

 

 

experiment 

magnesium 
carbonate dilute nitric acid 

particle size volume (cm3) concentration 
(mol/dm3) 

1 powdered 20 1.00 

2 lumps 10 1.00 

3 lumps 40 0.50 

  

                   
 

 Which graph best represents each of the three experiments? 
 

  experiment 1 experiment 2 experiment 3 
X Y Z 

X X Z 

X Z Y 

X X Y 
 

 A 
 B 
 C 
 D 

  
  

 
 

volume of gas / cm3 

time / s 
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28 A sample of hydrated ZnSO4.nH2O is formed by combining 0.2 mol ZnSO4 with  
36 g of water. 
 
What is the value of n? 

  
 A 4 

 B 6 

 C 8 

 D 10 

  
  
29 Water gas, consisting of carbon monoxide and hydrogen, is a fuel which can be 

produced by reacting steam with red-hot coke as follows: 
 
                                  H2O(g) + C(s)   à�H2(g) + CO(g) 
 
Which diagram represents the gaseous reaction mixture when four moles of steam are 
passed over two moles of red-hot coke? 
                                 

 
  
30 Which particles are responsible for the conduction of electricity in dilute hydrochloric acid? 

  
 A atoms and molecules 

 B negative ions and positive ions 

 C electrons only 

 D electrons and positive ions 

  

 

 

 

 

       A                              B                               C                             D        
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31 In the reaction between 9.2 g of ethanol and excess hydrogen bromide, the mass of 
bromoethane obtained is 5.4 g. 
 

C2H5OH + HBr  à� C2H5Br + H2O 
 

What is the percentage yield of bromoethane? 
 
[Mr : C2H5OH, 46;   C2H5Br, 109] 
 

 A 25% B 50% C 60% D 75% 
  
  
32 30 cm3 of 2.0 mol/dm3 of dilute hydrochloric acid exactly neutralises 20 cm3 of an aqueous 

sodium hydroxide of unknown concentration. 
 
What is the concentration of the aqueous sodium hydroxide? 

  
 A 0.67 mol/dm3 

 B 1.3 mol/dm3 

 C 1.5 mol/dm3 

 D 3.0 mol/dm3 

  
  
33 When heated, two moles of X give one mole of chlorine and two moles of oxygen. 

 
What is the molecular formula of X? 
 

 A ClO2 B Cl2O4 C Cl2O D Cl4O2 
  
  
34 Biodiesel, made by vegetable oil, can be used as a fuel for cars. Even though carbon dioxide 

is released when biodiesel is combusted, some scientists still claim that biodiesel is a carbon 
neutral fuel. 
 
What is the basis for this argument? 

  
 A Biodiesel is not a carbon compound. 

 B Plants take up carbon dioxide as they grow.                                       

 C Biodiesel produces less carbon dioxide when it burns. 

 D Plants release carbon dioxide in respiration. 
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35 Petroleum can be separated into fractions by fractional distillation. 
 
Which statement about this process is correct? 

  
 A In a fractionating column, the diesel oil fraction is obtained above the kerosene fraction. 

 B The fraction obtained at the top of the fractionating column has the highest boiling range. 

 C The naphtha fraction is a chemical feedstock for petrochemical industries. 

 D The relative molecular masses of the compounds obtained near the top of the 
fractionating column is higher than those of the compounds obtained near the bottom of 
the column.                                         

  
  
36 A molecule of hydrocarbon C15H32 undergoes cracking to produce a molecule of octane 

(C8H18), a molecule of propene and a number of ethene molecules. 
 
How many ethene molecules are produced? 

  
 A 2 B 3 C 4 D 5 
  
  
37 Rum flavouring is based on the compound with the formula as shown. 

                                   
What are the starting reagents that can be used to make the above compound? 

  
 A butanol and ethanoic acid 

 B butanol and propanoic acid 

 C ethanol and propanoic acid 

 D ethanol and butanoic acid               
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38 Compound X has the structure shown. 

                                       
 

Which structure is an isomer of X? 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  

    A                                                                      B 

          C                                                                      D 
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39 Malic acid is found in unripe fruit. It was first isolated from an apple in 1785. The structural 
formula of malic acid is shown below. 

                       
How many moles of sodium hydroxide are needed to react completely with 1 mol of malic 
acid? 
 

 A 1 B 2 C 3 D 4 
         
         
40 Oleic acid is an unsaturated acid found commonly in olive oil which has a molecular formula 

of C17H31COOH. 
 
How many carbon-carbon double bond(s) is/are present in one molecule of oleic acid? 

  
 A 1 
 B 2 
 C 3 
 D 4 
 

 

-  End of Paper  - 
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