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1 At which temperature does a dilute solution of sodium chloride begin to boil?  

    
 

A 90oC 
 
 

 
B 98oC 

 
 

 
C 100oC 

 
 

 D 102oC  
 

   
   

2 Samples of  pure and impure aspirin were analysed using chromatography. The resulting 
chromatogram is shown below. 

 

  
 

The impure sample of aspirin was contaminated with one of the raw chemicals used 
during production. 
 
What is the Rf value of the chemical? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    
    
 

A 0.24 
 
 

 
B 0.37 

 
 

 
C 0.68 

 
 

 
D 0.73 

 
 

   
  

 
 
 
 
 
 
 
 
 
 

 

solvent front 

start line 

2.2 cm 

4.4 cm 
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X = impure aspirin  

Y = pure aspirin 

 

1.0 cm 
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3 Four mixtures, each containing two substances, are shown in the table. 
The two substances need to be separated and collected. 
 
Which row is correct? 

 

    
 

 mixture separation method  
 
 

 
A ethanol and methanol  evaporation  

 
 

 
B ink and water chromatography  

 
 

 
C oxygen and nitrogen fractional distillation  

 
 

 
D sand and calcium sulfate filtration   

 
 

     
     
4 In which changes do the particles move further apart? 

 

                        1    A gas is heated from 0oC to 25oC. 

                        2    Iodine vapour coming into contact with cold surface. 

                        3    Pressure is applied to a gas at a constant temperature. 

                        4    Water boiling to form steam. 

 

    
 

A 1 and 2 
 
 

 
B 1 and 4 

 
 

 
C 2 and 3 

 
 

 
D 3 and 4 

 
 

   
   

5 The table gives data about four substances. 
 
Which substance has particles in an orderly arrangement at room temperature? 

 

    

  melting point/oC boiling point/oC   

 
A –101 –34  

 
 

 
B -39 357  

 
 

 
C -7 59  

 
 

 
D 113 445  
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6 A gas Z, is less dense than air, very soluble in water and is alkaline. 
Which method is used to collect a dry sample of the gas? 
 

 

  A B  
 

 

 

  

 
 

     

 
 C D 

 
 

 

 

 

 

 

 
 

   
   

7 Gases can diffuse through porous pots. The diagram shows a beaker full of nitrogen 
inverted over a porous pot containing carbon monoxide.  

 

 

 

 The water level does not move. 
 
Which statement explains this?  

 

    
 

A Both gases are insoluble in water.  
 
 

 
B Both gases are neutral. 

 
 

 
C Both gases have the same molecular masses. 

 
 

 
D Both gases have two atoms in a molecule. 

 
 

 Z 
dry Z 

dry Z 

dry Z 
dry Z 

 Z 

 Z 

 Z 

water 
fused  

calcium 
chloride 

concentrated 
sulfuric acid 

calcium 
oxide 

water 

nitrogen 

beaker 

porous pot 

carbon monoxide 
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8 Substances can be elements, compounds or mixtures. 
 
Which row is correct? 

 

      
 

 element compound mixture  
 

 
A carbon glucose petroleum 

 
 

 
B nitrogen brass air 

 
 

 
C oxygen carbon dioxide methane  

 
 

 
D zinc steel seawater 

 
 

      
     

9 The symbols      and      represent atoms of different elements. 

Which diagram shows a mixture of elements?  

 

  A B  
 

 

 

 

 

 

 

 
 

     
 

 C D 
 
 

 

 

 

 

 
 

 
 

     
     
10 Two particles K and L have the composition shown in the table. 

 

particle number of electrons number of neutrons number of protons 

K 

L 

10 

18 

12 

20 

11 

20 

 
What are particles K and L? 

 

    
 

A metal atoms 
 
 

 
B non-metal atoms 

 
 

 
C negative ions 

 
 

 
D positive ions 
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11 Two particles have the symbols 𝐹𝑒ଶ଺
ହ଼ 2+ and 𝐶𝑜ଶ଻

ହ଼ 3+. 
 
Which statement about these particles is/are correct? 
 
          1    They contain the same number of electrons. 
          2    They contain the same number of neutrons. 
          3    They have different number of protons, neutrons or electrons. 
          4    They have the same mass number. 
 

    
 

A 1 and 2 only 
 
 

 
B 1 and 4 only 

 
 

 
C 2 and 4 only 

 
 

 
D 3 only 

 
 

   
     

12 The octet rule may or may not be obeyed by the atoms in the chlorite ion,  ClO2
-.   

Which is the correct structure of the chlorite ion? 
 

    
  A B  

 
 

 

 

 
 

 

 
 

 
 

     
 

 C D 
 
 

 

 

 

 

 
 

 
 

   
   

13 The relative molecular mass of liquid P is 60. P contains 40.0% carbon, 6.70% hydrogen 
and 53.3% oxygen. 
Which row shows the correct empirical and molecular formulae of P? 

 

    
  empirical formula molecular formula   

 
 

A CH2O CH2O  
 
 

 
B CH2O C2H4O2  

 
 

 
C CH3O C2H6O2  

 
 

 
D C2H4O2 C2H4O2   
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14 Hydrogen sulfide reacts with sulfur dioxide to produce sulfur. 
 

                               H2S (aq)  S (s) + 2H+ (aq) + 2e-  

                               SO2 (aq) + 4H+ (aq) + 4e-  S (s) + 2H2O (l) 
 
How many moles of hydrogen sulfide are needed to produce one mole of sulfur? 

 

    
 A 

ଵ

ଷ
 mol  

 
 

B 
ଶ

ଷ
 mol  

 
 

C 
ଷ

ଶ
 mol  

 
 

D 2 mol 
 
 

    
    
15 A student made calcium chloride by reacting 15.0 g of calcium carbonate with 

hydrochloric acid. The equation for the reaction is  
 

CaCO3 + 2HCl  CaCl2 + CO2 + H2O 
 

The percentage yield of calcium chloride was 85%. 
 
Calculate the mass of calcium chloride the student actually produced.  

 

    

 A 13.8 g 
 
 

 B 14.2 g 
 
 

 C 16.2 g 
 
 

 D 16.7 g 
 
 

     
     
16 Elements X and Y combine to form a covalent compound. 

Atoms of X have more protons than atoms of Y. 
Atoms of Y have more valence electrons than atoms of X. 
 
Which statement is correct? 

 

    

 A Atoms of X have more electron shells than atoms of Y.  

 B Ions of X are positively charged. 
 
 

 C X and Y are in the same period of the Periodic Table. 
 
 

 D X and Y are in the same group of the Periodic Table. 
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17 The elements in Group 1 of the Periodic Table show trends in both their reactivities and 
their melting points. Rubidium is in Group 1.  
 
Which statement about rubidium is correct? 

 

      

 A It has a higher melting point than potassium.  
 
 

 B It is more reactive than potassium. 
 
 

 C It reacts with water to produce an acidic solution. 
 
 

 D It reacts with water to produce oxygen gas. 
 
 

     
     
18 A solution of potassium halide and a halogen are mixed together. A reaction occurs and 

the mixture darkens in colour. 
 
What is the mixture? 

 
 
 
 

   

 A bromine and potassium fluoride 
 
 

 B chlorine and potassium iodide  
 
 

 C fluorine and potassium chloride 
 
 

 D iodine and potassium bromide 
 
 

    
   

19 Which statement are true about all the noble gases?  
 
            1     They all have eight electrons in their outer shell. 
            2     They are insoluble in water. 
            3     They do not react to form compounds. 
            4     They exist as diatomic molecules. 

 

    

 A 1, 2 and 3 only 
 
 

 B 1, 3 and 4 only 
 
 

 C 2 and 3 only 
 
 

 D 3 and 4 only 
 
 

     
     
20 Which one of the following elements burns in excess oxygen to form an amphoteric 

oxide? 
 

    

 A carbon 
 
 

 B copper 
 
 

 C iron 
 
 

 D lead 
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21 Aqueous ammonium chloride is warmed with an excess of aqueous sodium hydroxide. 
The resulting mixture is neutralised with dilute nitric acid. 
The mixture is then mixed with aqueous silver nitrate. 
The precipitate is filtered off and the filtrate is evaporated to leave a white solid. 
 
What is the white solid? 

 

    

 A ammonium nitrate 
 
 

 B silver chloride 
 
 

 C sodium chloride  
 

 D sodium nitrate 
 
 

     
     
22 A sample solution was tested as shown. 

 
 
 
 

 
 
 
 

Which ions must be present in the solution? 

 

    

 A Al3+ and NO3
-  

 
 

 B Ca2+ and NO3
- 

 
 

 C NH4
+ and Al3+ 

 
 

 D NH4
+ and Ca2+   

 
 

     
    

 
 
 
 

 

moist red litmus 
paper turns blue 

add excess aqueous 
sodium hydroxide 
solution 

warm the 
mixture 

sample 
solution 

white 
precipitate 
forms 
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23 A student is provided with solutions of dilute hydrochloric acid, dilute sulfuric acid, solid 
magnesium oxide, zinc carbonate and copper. 

How many different salts could the student make? 

 

    

 A 2 
 
 

 B 3 
 
 

 C 4  
 

 D 6 
 
 

     
     
24 Which of the following are redox reactions? 

 
                1    Ba(NO3)2 + Na2SO4 → BaSO4 + 2NaNO3 

                2    2Fe  + 3Cl2 → 2FeCl3 

                3    H2SO4 + Mg → MgSO4 + H2 

 

    

 A 1, 2 and 3 
 
 

 B 1 and 2 only 
 
 

 C 1 and 3 only 
 
 

 D 2 and 3 only 
 
 

   
   

25 Which pair of metals P and Q will produce the highest voltage when used as electrodes 
in a simple cell? 

 

 

 

 

 

    
 

 metal P metal Q  
 
 

 
A copper silver  

 
 

 
B iron copper  

 
 

 
C magnesium iron  

 
 

 
D zinc silver  

 
 

metal P in a solution 
of a salt of P 

metal Q in a solution 
of a salt of Q 

porous wall 
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26 Concentrated aqueous lithium chloride, dilute nitric acid and molten lead(II) bromide were 
electrolysed separately in experiments 1, 2 and 3. 
 

 

    
     
  

 
 
Which statement about the electrode products is correct? 

 

    

 A Gases are given off at the cathode in experiments 1 and 2 only. 
 
 

 B Gases are given off at the anode in experiments 2 and 3 only. 
 
 

 C Metals were formed at the anode in experiments 1 and 3 only.  
 

 D Metals were formed at the cathode in experiments 1 and 3 only. 
 
 

   
  

 
 
 
 
 
 
 
 

 

experiment 1 experiment 2 

concentrated 
lithium 

chloride 
solution 

dilute  
nitric 
acid platinum 

electrodes 
platinum 
electrodes 

experiment 3 

battery 

molten lead(II) bromide 

lamp 

heat 
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27 The diagram shows an electrolysis experiment using X and Y as electrodes.  

 

 

 

 
Silver is used to coat the other metal. 

 
Which metal becomes coated with silver and which electrolyte is used? 

 

    
 

 electrolyte metal   
 
 

 
A AgCl X  

 
 

 
B AgCl Y  

 
 

 
C AgNO3 X  

 
 

 
D AgNO3 Y  

 
 

     
     
28 

 
 
 

The global atmospheric concentration of carbon dioxide has increase in the last  
200 years.  
 
What could be causing this increase?  
 

1 emission from motor vehicles 
2 photosynthesis 
3 power stations using coal and oil 
4 ocean uptake 

 

   

 A 1, 2 and 4 only  
 
 

 B 1 and 3 only 
 
 

 C 1, 3 and 4 only 
 
 

 D 1 and 4 only 
 
 

electrolyte 

X Y 
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29 A coil of copper wire is suspended in aqueous silver nitrate. Crystals of silver are 
deposited on the copper wire. 
 
Which statement is not correct? 

 

    

 A The copper is reduced. 
 
 

 B The reaction is exothermic. 
 
 

 C The solution turns blue. 
 
 

 D The total mass of the crystals of silver increases gradually.  
 
 

   
   

30 Which metal can react rapidly with steam, but reacts only very slowly with cold water?  
    

 A calcium 
 
 

 B copper 
 
 

 C magnesium 
 
 

 D sodium 
 
 

   
   

31 In which process is energy released?  
    

 A electrolysis of water to form hydrogen and oxygen 
 
 

 B forming a hydrogen molecule from two hydrogen atoms 
 
 

 C fractional distillation of crude oil 
 
 

 D photosynthesis 
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32 Zinc carbonate was reacted with an excess of dilute hydrochloric acid at room 
temperature. 

ZnCO3 + 2HCl → ZnCl2 + H2O + CO2 
 
Two experiments were carried out. 
 
                 Experiment 1 :  10 g of zinc carbonate in large lumps 
                 Experiment 2 :  5 g of zinc carbonate as a fine powder 
 
Which of the graphs is correct? 
 

 

 A B  
 

  
 

 
 
 

 

 
 
 

 
 

    
 

C D 
 
 

 

 

 

 
 

 
 

     
     

33 Which row correctly shows two ways of reducing the formation of acid rain?  

    

 
A plant more trees 

reduce the amount  

of livestock farming 
 

 

 

 
B 

reduce the amount  

of livestock farming 
use a catalytic converter  

 

 

 
C use a catalytic converter 

use fuels containing  

low levels of sulfur 
 

 

 

 
D 

use fuels containing  

low levels of sulfur 
plant more trees  

 

 

     

time time 

volume  
of gas 

volume  
of gas 

time time 

volume  
of gas 

volume  
of gas 
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34 The diagram shows the apparatus used in an experiment to reduce substance L with the 
gas generated in the flask. 
 

 
 

What are substances K and L? 
 

 

  K L   
 

 
A copper lead(II) oxide   

 
 

 
B lead magnesium oxide  

 
 

 
C magnesium zinc oxide  

 
 

 
D zinc copper(II) oxide  

 
 

     
     
35 Which statement about gases in the atmosphere is correct?  
      

 A Carbon monoxide is a pollutant which causes acid rain. 
 
 

 B Catalytic converters reduce carbon monoxide to carbon dioxide. 
 
 

 C Methane forms photochemical smog with nitrogen oxides under sunlight.  
 

 D Chlorofluorocarbons deplete the ozone layer in the upper atmosphere. 
 
 

   
   

36 Under certain conditions, 1 mole of ethane reacts with 3 moles of chlorine in a substitution 
reaction. 
 
What is the molecular formula of the organic product in this reaction? 

 

    

 A C2H2Cl4 
 
 

 B C2H3Cl3  
 
 

 C C2H4Cl2 
 
 

 D C2H5Cl 
 
 

  
 
 
 

 

dilute 
hydrochloric 

acid  

heat  

L 

K 
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37 The energy diagram for the reaction between potassium hydroxide and sulfuric acid is 
shown.  

 
Which quantity of heat is liberated when 100 cm3 of 1 mol / dm3 sulfuric acid reacts with  
100 cm3 of 2 mol / dm3 potassium hydroxide? 

 

    

 A 0.54 kJ 
 
 

 B 2.70 kJ 
 
 

 C 5.40 kJ  
 

 D 10.8 kJ 
 
 

    
    
38 
 
 

The diagram shows the breakdown of an alkane to propene. 
 

 
The propene is then tested with aqueous bromine. 
 
Which information about propene is correct? 

 

    
 

 solubility of propene gas 
action on 

aqueous bromine 
 

 
 

 
A insoluble decolourised  

 
 

 
B insoluble no reaction  

 
 

 C soluble decolourised   
 

 
D soluble no reaction  

 
 

H+ (aq) + OH- (aq)  

H2O (l)  

energy  

heat 

aluminium 
oxide 

propene 

water 

mineral wool soaked 
in liquid alkane 

∆H = -54 kJ/mol 
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39 A compound, X, can be prepared by the reactions shown.  
 
 

 
 
 
What is the structural formula of X? 

 

    

 A CH3CH2CO2H   
 

 B CH3CH2CO2CH3 
 
 

 C CH3CO2CH3 
 
 

 D HCO2CH2CH3 
 
 

   
   
40 Compound Z has the structure shown. 

 

 
 
Which structure is an isomer of Z? 
 

 

  A B  
 

 

 

 

 
 

 
 

     
 

 C D 
 
 

 

 

 

 

 
 
 

 
 

 

ethanol 
 + methanol 

+ KMnO4 
+ H2SO4 

Y X 
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BLANK 
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BLANK 
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