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1 When heated, magnesium undergoes combustion to form magnesium oxide, a white 
powder.  
 
A student investigates the change in mass that occurs during this reaction. The student 
is given a balance and three sets of apparatus as shown. 
 

  

 Which sets of apparatus are suitable for this investigation? 
 

 A 1, 2 and 3 

 B 1 and 3 

 C 2 and 3 

 D 2 only 

            

            

2 The results of a paper chromatography experiment are shown, which is not drawn to 
scale. 
 
X is an aqueous solution of a salt of a Group 1 element. 
 
Y is an aqueous solution of a salt of a transition element. 
 

  

 Which row is correct? 
 

  larger Rf value requires a locating agent 

A X X 

B X Y 

C Y X 

D Y Y 
 

1 2 3 

metal tongs 

burning 
magnesium 

air 

heat 

magnesium 

magnesium 

metal tongs 

crucible 

tripod stand 

solvent front 

baseline 
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3 A laboratory has a powdered mixture of solid iodine and solid carbon. 
 
Iodine is very soluble in hexane and slightly soluble in water. Carbon is insoluble in both 
solvents.  
 
One sample of the mixture is shaken with hexane. This is P.  
 
Another sample of the mixture is shaken with water. This is Q. 
 
Which procedure is used to prepare a pure sample of iodine? 
 

 A P is distilled and the distillate is evaporated to dryness.  

 B P is filtered and the filtrate is allowed to evaporate to dryness.  

 C P is filtered and the residue is allowed to evaporate to dryness.  

 D Q is distilled and the distillate is evaporated to dryness.  

            

            

4 Mineral wool soaked in aqueous ammonia is placed in the apparatus shown.  
  

  

 After 5 minutes, the damp red litmus paper turns blue.  
 
Which process led to this change? 
 

 A condensation 

 B crystallisation 

 C diffusion 

 D fractional distillation 

            

            

  

mineral wool soaked 
in aqueous ammonia 

damp red litmus paper 
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5 Stearic acid has a melting point of 69°C. 
A heated sample of pure stearic acid is cooled, and the temperature is recorded every 
minute for 30 minutes. A graph of the results is shown. 

  

 Which process occurs between 8 and 12 minutes? 
 

 A boiling 

 B condensing 

 C freezing 

 D melting 

            

            

6 The number of electrons, protons and neutrons in four different particles are shown. 
 

 particle electrons protons neutrons 

1 19 19 20 

2 18 19 20 

3 20 20 20 

4 19 19 22 
 

            

 Which particles are isotopes of the same element? 

            

 A 1 and 2  B 1 and 3  C 1 and 4  D 1, 2 and 3 
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7 Element E and element G react together to form a compound.  
 
The electronic configurations of E and G are 2,8,3 and 2,6 respectively. 
 
Which row is correct? 
 

 
 element E element G 

type of 
compound 

A 2 atoms each loses 3 electrons 3 atoms each gains 2 electrons covalent 

B 2 atoms each loses 3 electrons 3 atoms each gains 2 electrons ionic 

C 2 atoms each gains 3 electrons 3 atoms each loses 2 electrons covalent 

D 2 atoms each gains 3 electrons 3 atoms each gains 2 electrons ionic 
 

            

            

8 Which substance has a giant covalent structure and contains atoms of more than one 
element? 
 

 A ammonia 

 B diamond 

 C graphite 

 D silicon dioxide 

            

            

9 Three statements about the properties of metals are shown. 
 

  1    All metals conduct electricity. 

  2    All metals have 2 electrons in their innermost shell. 

  3    All metals have high melting points.  

            

 Which statements are correct? 

            

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

            

            

10 Element J forms a positive ion when it reacts with oxygen.  
 
Using the Periodic Table, how many protons are in atom J? 
 

 A 6  B 10  C 16  D 20 
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11 The diagram shows the structure of boron nitride. 
 

  

 Which statement about boron nitride is correct? 
 

 A It has a low melting point. 

 B It has an ionic lattice. 

 C It has the same structure as diamond. 

 D It can be used as a lubricant. 

            

            

12 Three compounds are listed. 
 

  • calcium carbonate 

  • potassium sulfate 

  • zinc nitrate 

  

 Which row shows the element present in the greatest percentage by mass in each 
compound? 
 

 

 

element present in the 
greatest percentage by 

mass in  
calcium carbonate 

element present in the 
greatest percentage by 

mass in  
potassium sulfate 

element present in the 
greatest percentage by 

mass in zinc nitrate 

A calcium oxygen oxygen 

B calcium oxygen zinc 

C oxygen potassium zinc 

D oxygen potassium oxygen  
 

            

            

            

key: 
       boron 
 
       nitrogen 
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13 Samples of two hydrated compounds are weighed and then dehydrated by heating. 
 
The anhydrous compounds are weighed and the results are shown.  
 
                         3.97g FeSO4.xH2O gives 2.17g anhydrous FeSO4. 
 
                         2.88g CaSO4.yH2O gives 2.27g anhydrous CaSO4. 
 
What are the values of x and y? 
[Mr: FeSO4, 152;   CaSO4, 136;   H2O, 18] 
 

  x y 

A 5 2 

B 5 5 

C 7 5 

D 7 2 
 

            

            

14 50.0 cm3 of 0.100 mol/dm3 silver nitrate, AgNO3, is added to 150.0 cm3 of                  
0.0500 mol/dm3 sodium iodide, NaI, in a beaker.  
 
After the reaction, solid silver iodide is present in the beaker. 
 
What else is present? 
 

 A aqueous silver nitrate and aqueous sodium nitrate 

 B aqueous sodium iodide and aqueous sodium nitrate 

 C aqueous sodium iodide only 

 D aqueous sodium nitrate only 

            

            

15 Aqueous hydrogen peroxide, H2O2, decomposes slowly at 25oC. 
 

2H2O2(aq) → 2H2O(l) + O2(g) 
 
The decomposition reaction takes place faster when a catalyst is added.  
 
A student adds a small amount of catalyst to 10 cm3 of 1.00 mol/dm3 of aqueous 
hydrogen peroxide and collects the gas that is produced. The volume of gas collected 
is 90 cm3. All measurements are made at room temperature and pressure. 
 
What is the percentage yield of oxygen? 
 

 A 28.1%  B 37.5%  C 56.3%  D 75.0% 
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16 What is a chemical product of a hydrogen-oxygen fuel cell? 
 

 A electricity 

 B hydrogen 

 C oxygen 

 D water  

            

            

17 Which method of preparation of magnesium sulfate is an example of redox reaction? 
 

 A Mg + H2SO4 → MgSO4 + H2 

 B MgO + H2SO4 → MgSO4 + H2O 

 C Mg(OH)2 + H2SO4 → MgSO4 + 2H2O 

 D MgCO3 + H2SO4 → MgSO4 + H2O + CO2 

            

            

18 Which diagram represents the ionisation of a weak acid? 
 

 A  B  

 C  D  

            

  key:          

  

 

water molecule   

 

molecule of weak acid 

            

    
H+ ion 

    
negative ion 

            

  

+ 

+ 

+ 

+ 

+ 
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19 A salt, H, dissolved in water to give a green solution. On adding chlorine, the green 
solution turned yellow. On addition of aqueous ammonia, the green solution gave a 
green precipitate and the yellow solution gave a red-brown precipitate. On addition of 
dilute nitric acid followed by aqueous barium nitrate, the green solution gave a white 
precipitate.  
 
What is the formula of H? 
 

 A CuCl2  B CuSO4  C FeCl2  D FeSO4 

            

            

20 Which reaction shows the most suitable reaction for making silver chloride? 
 

 A 2Ag + 2HCl → 2AgCl + H2 

 B Ag2CO3 + 2HCl → 2AgCl + CO2 + H2O 

 C AgNO3 + HCl → AgCl + HNO3 

 D Ag2O + 2HCl → 2AgCl + H2O 

            

            

21 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? 
 

 A  B  

 C  D  

            

            

  

mass  
of 
anode 

mass  
of 
anode 

mass  
of 
anode 

mass  
of 
anode 

time time 

time 
time 
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22 Which reagent and observation describes the test for a reducing agent? 
 

  reagent colour change 

A acidified aqueous potassium manganate(VII)  colourless to purple 

B acidified aqueous potassium manganate(VII) purple to colourless 

C aqueous potassium iodide colourless to purple 

D aqueous potassium iodide purple to colourless 
 

            

            

23 Electrolysis is used to plate a metal coin with silver. 
The coin is used as an electrode in a suitable electrolyte. 
 
Which row is correct? 
 

  coin electrolyte 

A anode AgCl(aq) 

B anode AgNO3(aq) 

C cathode AgCl(aq) 

D cathode AgNO3(aq) 
 

            

            

24 Winkler method is used to determine the amount of dissolved oxygen in a water sample. 
The procedure involves the following sequence of reactions. 
 

 Step 1   2Mn2+(aq) + O2(g) + 4OH−(aq) → 2MnO(OH)2(s) 

            

 Step 2   MnO(OH)2(s) + 2I−(aq) + 4H+(aq) → I2(aq) + Mn2+(aq) + 3H2O(aq) 

            

 Step 3    I2(aq) + 2S2O3
2−(aq) → 2I−(aq) + S4O6

2− (aq) 

            

 When a 5.00 dm3 sample of water was analysed using the Winkler method, a total of 

4.00 x 10−3 mol of thiosulfate (S2O3
2−) was required in Step 3.  

 
What concentration of oxygen was present in the original sample? 
 

 A 3.20 mg/dm3 

 B 6.40 mg/dm3 

 C 12.8 mg/dm3 

 D 32.0 mg/dm3 
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25 Five statements about different elements are given. 
 

  1   proton number = 24 

  2   cuts easily with a knife 

  3   constituent of brass 

  4   burns in oxygen with a dazzling white light 

  5   catalyst in the Haber process 

            

 Which statement is correct for each element? 
 

  K Zn Fe Cr Mg 

A 2 3 4 5 1 

B 2 3 5 1 4 

C 3 2 5 1 4 

D 4 5 2 3 1 
 

            

            

26 The addition of calcium hydroxide to soil reduces its acidity but also reduces the 
efficiency of fertilisers. 
 
Which two equations explain this? 
 

  1   Ca(OH)2(s) + CO2(g) → CaCO3(s) + H2O(l) 

  2   Ca(OH)2(s) + 2H+(aq) → Ca2+(aq) + 2H2O(l) 

  3   Ca(OH)2(s) + 2NH4NO3(aq) → Ca(NO3)2(aq) + 2NH3(g) + 2H2O(l) 

  4   Ca(OH)2(s) + Cu2+(aq) → Cu(OH)2(s) + Ca2+(aq) 

            

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

            

            

27 Which statement is correct? 
 

 A Group 1 elements are less reactive than the Group 2 element in the same period 
because they only need to lose one electron to have complete shells. 

 B Group 1 elements are stored under oil to avoid reaction with oxygen and water in 
the air. 

 C Group 1 elements become more reactive as the group is descended because the 
number of outer shell electrons increases. 

 D The melting point of Group 1 elements decreases as the group is descended 
because there is more attraction between positive ions and the ‘sea’ of delocalised 
electrons. 
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28 Copper(II) carbonate, calcium carbonate and zinc carbonate decompose when heated.  
 
What is the correct increasing order for their decomposition? 
 

  lowest temperature                                         highest temperature 

A calcium carbonate zinc carbonate copper(II) carbonate 

B copper(II) carbonate calcium carbonate zinc carbonate 

C copper(II) carbonate zinc carbonate calcium carbonate 

D zinc carbonate copper(II) carbonate calcium carbonate 
 

            

            

29 Zinc is used to galvanise iron, which prevents the iron from rusting. 
 
Which statements are correct? 
 

  1   The layer of zinc forms a barrier between the iron and the oxygen and water  
     in the atmosphere. 

  2   Zinc will oxidise before the iron does, even if the layer of zinc is scratched. 

  3   When iron rusts, atoms of iron gain electrons to form ions. 

   

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

            

            

30 An endothermic reaction has an activation energy of x. 
 
Which energy profile diagram is correct for this reaction?  
 

  A B 

C D 
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31 Two gases react inside a sealed vessel. 
 
Which change in conditions would decrease the rate of reaction? 
 

  1   decreasing the pressure inside the vessel 

  2   decreasing the temperature inside the vessel 

  3   decreasing the volume of the vessel 

            

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

            

            

32 The volume of gas produced by the reaction of 100 cm3 of hydrochloric acid with an 
excess of calcium carbonate is measured in two experiments. 
 
The volumes of gas are measured at room temperature and pressure, and the results 
are shown. 
 

 time / s  0 30 60 90 120 150 180 300 

volume of gas in experiment 1 / cm3 0 20 30 38 44 48 50 50 

volume of gas in experiment 2 / cm3 0 30 42 55 65 70 75 75 
 

            

 Which one change in conditions to experiment 1 gives the results for experiment 2? 
Assume all other conditions are unchanged. 
 

 A A greater mass of calcium carbonate is added. 

 B A higher concentration of acid is used. 

 C Smaller pieces of calcium carbonate are used. 

 D The temperature of the acid is higher. 

            

            

33 Which statement about global warming is correct? 
 

 A Methane produced by digestion in animals has no effect on the rate of global 
warming. 

 B The products of burning fossil fuels have no effect on the rate of global warming. 

 C The products of decomposition of vegetation have no effect on the rate of global 
warming. 

 D The products of photosynthesis have no effect on the rate of global warming. 
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34 The diagram shows a fractionating column used in the separation of petroleum. 
 

  

 Which row explains why fraction R is collected above fraction S? 
 

  boiling point of R average molecular mass of R 

A greater than S greater than S 

B greater than S smaller than S 

C smaller than S greater than S 

D smaller than S smaller than S 
 

            

            

35 Which statements about the cracking of hydrocarbons are correct? 
 

  1   Cracking involves breaking down hydrocarbon molecules. 

  2   One of the products of cracking is always unsaturated. 

  3   Cracking is essential because of the demand for fractions containing smaller  
     molecules. 

            

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

            

            

  

fraction 

fractionating 
column 

crude oil 

P 

Q 

R 

S 

T 

U 
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36 The structures of three compounds, W, X and Y, are shown. 
 

  

 Which statements about these three compounds are correct? 
 

  1   W and Y are both alcohols and X is a carboxylic acid. 

  2   W, X and Y have the same molecular formula. 

  3   W and Y are structural isomers of each other. 

            

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

            

            

37 Which equation shows the reaction of ethane with chlorine in the presence of ultraviolet 
light? 
 

 A C2H6 + Cl2 → C2H6Cl2 

 B C2H6 + Cl2 → C2H4Cl2 + H2 

 C C2H6 + Cl2 → C2H5Cl + HCl 

 D C2H6 + Cl2 → 2CH3Cl 

            

            

38 Isoprene is an alkene which is commonly found in plants. 
 
Which properties does isoprene have? 
 

  1   It burns in air. 

  2   It can form condensation polymers. 

  3   It decolourises aqueous bromine. 

            

 A 1 and 2  B 1 and 3  C  2 and 3  D 1, 2 and 3 
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39 The structure of an organic compound is shown. 

  

 Which two reactants form the organic compound? 
 

 A butanol and methanoic acid 

 B ethanol and propanoic acid 

 C propanol and ethanoic acid 

 D propanol and methanoic acid 

            

            

40 Which compound, without the addition of any other reagent, polymerises to produce a 
polyamide similar to nylon? 
 

 A C2H5CO2H 

 B C2H5NH2 

 C H2N(CH2)4NH2 

 D H2N(CH2)4CO2H 

            

            

 
END OF PAPER 
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