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1  An unknown white solid, X, melts between 161 oC and 163 oC. When chromatography is 
performed with water as the solvent, X produces only one spot on the chromatogram. 

Which statement must be true about X? 
 
 A  X is pure. 
 B  X is impure. 
 C  X can sublime. 
 D  X is an ionic compound. 
   

 
 
 

   

2  The boiling points of some substances found in air are given in the table. 

Air is cooled to -190 oC so that some of the substances in it condense. 

As the temperature is raised from -190 oC, which substance will undergo a change of 
physical state into a gas first? 

 
 substance boiling point / oC 

A argon  -186 

B oxygen -183 

C nitrogen -196 

D carbon dioxide -78.5 
 

 

      

3  Which statement correctly describes the rate and volume of hydrogen gas produced 
when 10 cm3 of 1.00 mol/dm3 of nitric acid and 10 cm3 of 1.00 mol/dm3 of ethanoic acid 
are reacted separately with excess magnesium until no visible reaction? 
 

  volume of H2 produced rate of reaction 

A 
the same volume of H2 would be 

obtained for both acids 
The reaction with ethanoic acid would 

proceed at a slower rate 

B 
the volume of H2 would be more 

when nitric acid is used 
The reaction with ethanoic acid would 

proceed at a slower rate 

C 
the same volume of H2 would be 

obtained for both acids 
both reactions would proceed at the 

same rate 

D 
the volume of H2 would be more 

when nitric acid is used 
both reactions would proceed at the 

same rate 
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4  The rate of diffusion of different gases is measured at the same temperature and pressure. 
Which two gases would diffuse at a different rate? 
 

 A  N2  and CO B  C2H4 and N2  
 C  CO2 and C3H8 D  C3H6 and CO  
 

 

 
 
 
 
 
    

5  The Rf values for the dyes, J – M, in four different solvents are shown in the table. 
  

 
 solvent 

 water organic 
solvent 1 

organic 
solvent 2 

organic 
solvent 3 

dye J 0.3 0.5 0.7 0.6 

dye K 0.0 0.2 0.6 0.7 

dye L 0.2 0.1 0.4 0.8 

dye M 0.5 0.2 0.6 0.9 
 

Which solvent could be used to separate a mixture of all four dyes, J, K, L and M? 

A  water B  organic solvent 1 

C  organic solvent 2 D  organic solvent 3 
  

 

 

   

 
 
 
  

6  An isotope of element X has 15 protons and 17 neutrons in its nucleus.  
Which chemical symbol best represents the ion of X? 
 

 A X32
15 3+ B X32

15 3- C X15
32 3+ D X15

32 3-  
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7  Three different experiments that involve colour changes are carried out 
.                 

1 Universal Indicator solution is bubbled with ammonia gas. 
2 Sulfur dioxide is tested with acidified potassium manganate(VII) solution. 
3 Chlorine gas is bubbled into litmus solution.  

 
Which row correctly identifies the experiments that correspond to the colour changes? 
 

 
 purple to 

colourless 
green to 

blue 
red to 

colourless 
A 2 1 3 

B 2 3 1 

C 3 1 2 

D 1 2 3 
 

 

  
 
     

8  Which of the following represents the most likely structural formula for the compound 
S2Cl2? 
 

A  S – Cl – Cl – S  

B  S – Cl – S – Cl 

C  Cl – S – S – Cl 

D  Cl = S – S = Cl 
 

 

   

 
 
 
 
  

9  An imaginary element has two isotopes: 
• The first isotope has 15 protons and a relative abundance of 80%  
• The second isotope has 16 neutrons 

 
If the relative atomic mass of the imaginary element is 30.2, determine the number of 
neutrons in the first isotope. 

 
 

 A 15 B 16 C 17 D 18  
 

     

10  A book recorded the formula of a sample of rust as ‘2Fe2O3.𝟑𝟐H2O’. 

What is the percentage by mass of iron in this sample of rust? 
 

 A 29.9% B 32.3% C 59.9% D 64.6%  
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11  What is the volume of carbon dioxide gas (at room temperature and pressure) produced 
when 2.65 g sodium carbonate reacts with 100 cm3 of 0.10 mol/dm3 hydrochloric acid? 

 
 A 120 cm3 B 240 cm3 C 600 cm3 D 1200 cm3  
 

   

 
 
 
 
  

12  In an electrolysis experiment, the same amount of charge deposited 6 g of titanium and 
16 g of copper. The charge on the copper ion was 2+. [Ar: Ti, 48; Cu, 64] 
 
What was the charge on the titanium ion? 
 

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

 

 
 
 
    

13  How many different ions are present in aqueous iron(II) sulfate? 
 

 A 2 B 3 C 4 D 5  
 
 
 
 

 
 
 
 
 
 
     

14  Which statement about ammonia is correct? 
 
 

 A  It reacts with alkalis to form salts. 
  

 B  It dissolves in water to form an acidic solution. 
  

 C  It is formed when ammonium salts are heated with sulfuric acid. 
  

 D  It decomposes on heating to a high temperature to form nitrogen and 
hydrogen.  

 

 

 
 
 
    

15  Solid ammonium chloride decomposes on heating in a test tube to produce two gases. 
Which change would be observed to a piece of moist red litmus paper? 
 

 A  remains red  
 B  turns blue and remains blue  
 C  turns blue and then turns red  
 D  turns blue and then bleached  
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16  Which reagent cannot be used to distinguish aluminium hydroxide from calcium hydroxide? 

 A ` H2SO4(aq) B  HCl(aq)  
 C  NaOH(aq) D  NH4OH(aq)  
 

     

17  Salt X can be prepared by reacting together an acid and a metal or insoluble metal 
carbonate. A pure sample of salt X is then obtained by filtration, followed by crystallisation 
of the filtrate. 

What is the identify of salt X? 
 A  lead(II) sulfate B  sodium chloride  
 C  copper(II) sulfate D  magnesium chloride  
 

 
 
    

18  Chlorine is reacted with aqueous potassium bromide and a brown solution is formed. 

Which statement about this reaction is correct? 

 A  Bromide ions gain electrons.  
 B  The oxidation state of chlorine decreases.  
 C  Chlorine is reduced because it loses electrons.  
 D  Bromine has a higher electron affinity than chlorine.  
  

 
 
 
     

19  Lithium reacts with dilute nitric acid at a constant room temperature. 

Which statement about the rate of this reaction is correct? 

 A  It increases as the reaction proceeds.  
 B  It decreases as the reaction proceeds.  
 C  It remains the same as the reaction proceeds.  
 D  It increases then remains the same as the reaction proceeds.  
 

 

 
 
 
 
    

20  An aqueous solution of sodium hydroxide has a pH of 10. 
Which substance could be added to the aqueous sodium hydroxide to increase the pH? 

 A  H+ ions B  OH- ions  

 C  Na+ ions D  H2O molecules  
  

 
 
 
 

    

21  For which does 10 g of the metal have the most electrons in its sea of electrons’? 

 A  aluminium (Al) B  sodium (Na)  
 C  lithium (Li) D  magnesium (Mg)  
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22  Metal M can be obtained from its aqueous chloride by electrolysis and from its oxide by 
heating with carbon.  

 
Which metal is M? 
 

 A  sodium B  silver   

 C  lead D  copper  
 

 

 
 
 
    

23  Potassium reacts with water to form solution R and gas S. When solution R reacts with 
dilute nitric acid, salt T is formed. 

 
What are the formulae of R, S and T? 
 

 
 solution R gas S salt T 

A KOH H2 KNO3 

B KOH CO2 K2NO3 

C POH H2 PNO3 

D POH CO2 P2NO3 
 

 

  

24  A substance NaXO4 undergo a chemical reaction with hydrogen peroxide, according to 
the following equation: 

2NaXO4 + 3H2O2  à 2XO2 + 2NaOH + 2H2O + 3O2 

What is the role of hydrogen peroxide in the above reaction? 
 A  It acts as a catalyst. B  It is an oxidising agent.  

 C  It is a reducing agent. D  It is a dehydrating agent.  
  

 
 
     

25  Metal M forms a chloride MCl. 
M is below copper in the reactive series. 
If a concentrated aqueous solution of MCl is electrolysed, which reaction will occur at the 
cathode and the anode? 

 
 cathode (negative electrode) anode (positive electrode) 

A M+ + e− à M 2Cl− à Cl2 + 2e− 

B M+ + e− à M 4OH− à 2H2O + O2 + 4e− 

C 2 H+ + 2e− à H2 2Cl− à Cl2 + 2e− 

D 2 H+ + 2e− à H2 4OH− à 2H2O + O2 + 4e− 
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26  In which diagram would the voltage measured be the highest? 

   A    B   

  

 

 

 

 

   C    D   

  

 

 

 

 

 
     

27  The equation and the energy profile for the reversible reaction in the Haber process are 
shown. 

N2 + 3 H2 ⇋ 2 NH3 

 

   
 
Which statement about bond breaking and forming is correct? 

 A  The energy released in forming bonds is labelled x.  
 B  The energy released in breaking bonds is equal to y.  
 

C  
 
The energy released in breaking bonds is less than the energy absorbed in 
forming bonds.  

 
D  

 
The energy released in forming bonds is more than the energy absorbed in 
breaking bonds.  
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28  In experiment 1, one mole of ethane undergoes complete combustion to form carbon 
dioxide and water only. In experiment 2, one mole of propane is combusted completely 
instead.  
How will the activation energy and enthalpy change of experiment 2 be different from 
experiment 1? 
 

 
 activation energy enthalpy change 

A unchanged unchanged 

B increase unchanged 

C unchanged increase 

D increase increase 
 

 

  

29  Excess calcium carbonate powder was reacted with a fixed volume of dilute nitric acid in a 
conical flask placed on top of a mass balance. The mass of the contents in the flask was 
measured at regular time interval. 

The data collected was used to plot graph P as shown below. 

 
The experiment was modified in the following manner: 

1. replacing the acid with ethanoic acid 
2. use lumps of calcium carbonate  
3. decrease the pressure on the system 
4. increase the temperature of the acid 

 
Which modification(s) will produce graph Q? 

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

 
 
 
     

30  Which pair of gases are involved in the formation of acid rain?  

 A  CO and CO2 B  CH4 and NO2 
 

 C  NO2 and CO D  SO2 and NO2 
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31  Aqueous potassium iodide changes from colourless to brown when it is added to 
substance X. 
What can be determined about substance X from this observation? 

 A  Substance X is a reducing agent.  
 B  Substance X is an oxidising agent.  
 C  Substance X can only be aqueous bromine.  
 D  Substance X contains Fe2+ ions which undergo oxidation.  
 
 
 
      

32  Propene is used to make poly(propene). 
Which fraction from petroleum is the main feedstock for the manufacture of propene? 
 

 A  lubricating oils B  paraffin  
 C  bitumen D  naphtha  
 

     

33  What is added to polyunsaturated vegetable oils to form solid margarine?  
 

 A  steam  
 B  ethene  
 C  hydrogen  
 D  aqueous bromine   
  

 
     

34  A sample of methane gas reacts with oxygen gas as shown by the equation below. 
 

3CH4(g) + 4O2(g) à C(s) + 2CO(g) + 6H2O(l)  
 
If 100 cm3 of methane gas was mixed with 100 cm3 of oxygen gas for this reaction,    
what is the volume of the resulting gaseous mixture at room temperature and pressure? 
 

 A  50 cm3  
 B  75 cm3  
 C  200 cm3  
 D  225 cm3  
  

 
 
     

35  Which bond in a molecule of ethanoic acid is broken when it reacts with magnesium? 
 

 A  the C-H bond   
 B  the C-O bond  
 C  the C=O bond  
 D  the O-H bond  
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36  The equation for the cracking of an alkane is shown. 
 

C8H18 à H2 + X + Y 
 

Compound X has three carbon atoms. Compound Y decolourises aqueous bromine. 
 
What are the formulae of compounds X and Y? 
 

 
 compound X compound Y 

A C3H6 C5H10 

B C3H8 C5H10 

C C3H6 C5H12 

D C3H8 C5H12 
 

 

 

     

37  X reacts with steam to form Y.  
Y decolourises purple acidified potassium manganate(VII) to form Z. 
If Z is butanoic acid, what is the formula of X? 
 

 A ` C4H9OH B  C3H7COOH  
 C  C4H10 D  C4H8  
  

 
     

38  Eleostearic acid is a fatty acid present in bitter gourd oil.  
It has a molecular formula of C17H29COOH.  
How many carbon-carbon double bonds are present in one molecule of the acid? 
 

 A ` 2 B  3 
 C  4 D  5 
  

    
 

     

39  Which alcohol cannot be oxidised to produce a carboxylic acid containing a CH3 group? 

 A  ethanol  
 B  butanol  
 C  propanol  
 D  methanol  
  

 
 
 

 
 
    

40  Which reaction can vinegar undergo but is not typically observed for a mineral acid? 

 A ` neutralisation with limewater B  combustion with oxygen  
 C  reaction with sodium metal D  reaction with limestone  
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