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1 
 

Which of the following accurately describes the arrangement of particles in a dilute 
aqueous solution of ethanol? 

  
  water particles ethanol particles  
 A close together close together  
 B close together far apart  
 C far apart close together  
 D far apart far apart  
  
2 
  
 

The diagram below shows an experimental set-up involving gases X and Y.    
 

 
 After some time the water level at Z becomes lower. Which of the following could be the 

identities of X and Y?  
 

  X Y  
 A carbon monoxide oxygen  
 B fluorine argon  
 C nitrogen nitrogen monoxide  
 D nitrogen dioxide carbon dioxide  
   
3 
 

Which of the following is a set of two mixtures?  
 

 A air, carbon dioxide 
 B bronze, hydrogen 
 C 

D 
hydrogen chloride, seawater 
steel, sodium chloride solution 

 

4 
 

Which of the following is true for covalent and ionic substances?  
 

  covalent ionic  
 A compound only compound only  
 B compound only element or compound  
 C element or compound compound only  
 D element or compound element or compound  
  

 
   

porous pot 

inverted beaker 

water 

initial water level Z 

Y 

X 
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5 
 

Which of the following properties provide the basis for separation using fractional 
distillation?  
 

 A boiling points   
 B colours   
 C densities    
 D solubilities in the same solvent   
   
6 
 
 

The properties of three unknown substances A, B and C are shown below.  
 

substance solubility in water melting point/°C boiling point/°C 
A insoluble 5 93 
B insoluble 82 438 
C soluble –13 67 

 
When substances A, B, C and water are mixed together at room temperature and 
pressure, which of the following sequence of steps should be conducted to obtain 
substances A, B and C from the mixture?  

  
 A filter à separating funnel à  evaporation to dryness  
 B filter à separating funnel à  fractional distillation 
 C separating funnel à filter à  evaporation to dryness 
 D separating funnel à filter à  fractional distillation 
   
7 
 

An ion of element X with the formula X3+, contains 18 electrons and has a nucleon 
number of 45. How many neutrons are present in an atom of X?  
 

 A 18 
 B 24 
 C 27 
 D 30 
   
8 
 

Magnesium has a relative atomic mass of 24.3 and has three isotopes, 24Mg, 25Mg and 
26Mg. The relative abundance of 26Mg is 10%. What is the relative abundance of 24Mg?  
 

 A 70% 
 B 75% 
 C 80% 
 D 85% 
   
9 
 

Which of the following apparatus is most suitable for measuring a volume of 22.80 cm3?  
 

 A Beaker 
 B Burette 
 C Measuring cylinder 
 D Pipette 
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10 
 

Which of the following will produce the most number of moles of mobile ions when 
placed in water?  

  
 A 17.5 g of barium sulfate 

B 25.7 g of barium hydroxide 
C 32.0 g of aluminium nitrate 
D 20.4 g of aluminium oxide 

 

  
11 
 

A gas occupies 6 dm3 at room temperature and pressure. Given that the mass of the gas 
is 8 g, what is the relative molecular mass of the gas?   

     
 A 8.0 B 16.0 
 C 32.0 D 64.0 
   
12 
 

Which of the following substances has the highest percentage by mass of nitrogen?  
 

 A NH4Cl 
 B NH4NO3 
 C (NH4)2SO4 
 D (NH4)3PO4 
  
13 
 

A compound with a mass of 16 g contains only nitrogen and 2 g of hydrogen. Given that 
the relative molecular mass of the compound is 32.0, what is the molecular formula of 
the compound?  

  
 A NH2 B NH3 
 C N2H4 D N3H8 
  
14 
 

11.7 g of sodium chloride is dissolved in 100 cm3 of water to form sodium chloride 
solution. 20 cm3 of this solution is reacted with excess lead(II) nitrate solution and 3.34 g 
of lead(II) chloride precipitate is formed. What is the percentage yield for the reaction?  

  
 A 6 % B 12 % 
 C 30 % D 60 % 
     
15 
 
 

10.0 g of an impure barium carbonate sample is heated to form a colourless, odourless 
gas that forms a white precipitate in limewater. The remaining solid weighs 8.1 g. What is 
the percentage purity of the barium carbonate sample?  
 

 A 80 % 
 B 85 % 
 C 90 % 
 D 95 % 
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16 
 

Which of the following will not react with dilute hydrochloric acid?   
  

 A silver 
 B silver carbonate 
 C silver hydroxide 
 D silver oxide 
   
17 
 

Which of the following salts cannot be formed directly from copper(II) chloride?  
 

 A copper(II) carbonate 
 B copper(II) sulfate 
 C lead(II) chloride 
 D silver chloride 
   
18 
 

Which of the following metals will produce the greatest volume of gas when the same 
number of moles of the metals are reacted with excess sulfuric acid of the same 
concentration and volume? 

   
 A barium 
 B copper 
 C magnesium   
 D potassium   
     
19 
 

Which of the following ionic equations is incorrect?  

 A 2MnO4
– + 5H2O2 + 8H+ à 2Mn2+ + 5O2 + 4H2O   

 B Cr2O7
2– + 6Fe2+ + 14H+ à 2Cr3+ + 6Fe3+ + 7H2O   

 C H2O2 + 2I– + 2H+ à I2 + 2H2O   
 D 2S2O3

2– + I2 à 2I– + S4O6
2–   

 
20 
 

 
Which of the following elements in Period 3 of the Periodic Table is likely to have the 
highest melting point?  
 

 A sodium B magnesium 
 C chlorine D argon 
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21 
 

The diagram below shows four structures that can be formed by carbon.  
 

 
 
How many of the above structures can conduct electricity?   

  
 A 1 B 2 
 C 3 D 4 
  
22 
 

For the structure shown below, which Groups in the Periodic Table are elements X, Y 
and Z in?  

 
  X Y Z    
 A 4 17 16    
 B 14 17 16    
 C 14 17 2  
 D 14 1 16    
  

 
 
 
 
 
 
 

  carbon 
atom 

carbon 
atom 

carbon 
atom 

carbon 
atom 
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23 
 

The table below shows the properties of four substances.  
 

substance melting 
point /°C 

boiling 
point /°C 

electrical conductivity solubility in 
water as solid as liquid 

W 17 118 Poor Poor Soluble 
X 455 1547 Poor Good Insoluble 
Y 1064 2970 Good Good Insoluble 
Z 3550 4830 Poor Poor Insoluble 

 
Which of the following statements about the structure of the substances is true?  

  
 A W has a simple covalent structure.    
 B X has a giant covalent structure.   
 C Y has a giant ionic structure.    
 D Z has a giant metallic structure.    
  
24 
 

Curve 1 in the graph below shows the volume of gas produced when 2 dm3 of                
0.5 mol dm–3 hydrogen peroxide is decomposed, with manganese(IV) oxide as a 
catalyst.  
 

 
 
Which of the following changes could have resulted in curve 2 being obtained instead of 
curve 1?  

  
 A using 2 dm3 of 1.00 mol/dm3 hydrogen peroxide 
 B using 3 dm3 of 0.75 mol/dm3 hydrogen peroxide 
 C using 4 dm3 of 0.20 mol/dm3 hydrogen peroxide 
 D using 5 dm3 of 0.30 mol/dm3 hydrogen peroxide 
 
 

 
 
 
 
 
 
 

Volume of gas / cm3 

Time / s 

Curve 1 

Curve 2 
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25 
 

The equation below shows the reaction between excess calcium carbonate and 
hydrochloric acid.  
 

CaCO3(s) + 2HCl (aq) à CaCl2(aq) + CO2(g) + H2O(l) 
 
Which of the following methods cannot be used to measure the rate of this reaction?  
 

 A change in pH 
 B loss in mass 
 C time taken for solid to disappear 
 D volume of gas formed 
   
26 
 

When excess aqueous sodium hydroxide is added to an unknown solution X and 
warmed, no visible reaction is observed and no gas is produced.  
 
When aluminium is subsequently added to the mixture and warmed, a colourless, 
pungent gas that turns moist red litmus paper blue is evolved.  
 
Which of the following compounds could have been present in unknown solution X?  

  
 A ammonium chloride 

B ammonium nitrate 
C calcium nitrate 
D sodium nitrate 

 

  
27 
 

2 moles of iron(III) chloride is reacted with 5 moles of sodium hydroxide. Which of the 
following will be observed at the end of the reaction?  

  
 A reddish brown precipitate in colourless solution 
 B reddish brown precipitate in yellow solution 
 C yellow precipitate in colourless solution 
 D yellow precipitate in reddish brown solution 
  
28 
 

When acidified barium nitrate is added to an unknown solution X, a white precipitate is 
formed. When excess aqueous ammonia is added to unknown solution X, a white 
precipitate is formed that is insoluble in excess aqueous ammonia. Which of the following 
cation is present in unknown solution X? 

  
 A Al3+ B Ca2+    
 C Pb2+ D Zn2+ 
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End of paper 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

29 
 

Which of the following statements about Group 1 metals is incorrect?   

 A Group 1 metals react with oxygen to form a metal oxide that is insoluble in water.  
 B Group 1 metals react with water to form a solution that turns red litmus paper blue.  
 C Melting points of Group 1 metals decrease down the group.  
 D The tendency of Group 1 metals to lose electrons increases down the group.  

 
30 
 

Based on the trends in physical and chemical properties of elements in Group 17, which 
of the following is likely to be a property of astatine?  
 

 A brown in colour 
 B exists as diatomic molecules 
 C liquid at room temperature 
 D more reactive than iodine 
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