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1 A student put exactly 25.0 cm3 of dilute hydrochloric acid into a conical flask.  
 
The student added 2.5 g of solid sodium carbonate and measured the change in temperature 
of the mixture.  
 
Which apparatus does the student need to use? 
 

 A balance, measuring cylinder, thermometer 

 B balance, pipette, stopwatch  

 C balance, pipette, thermometer 

 D burette, pipette, thermometer 

2 The diagram below shows a set-up to prepare a dry sample of ammonia gas.  
 
 
 
 
 
 
 
 
 
 
 
 
The experiment failed. 
 
What modifications should be done to correct the set-up? 
 
1  An alkali should be placed in the test-tube instead of an acid.  
2  Anhydrous calcium oxide should be used instead of concentrated sulfuric acid. 
3  The gas should be collected in a gas syringe instead of by displacement of water.   
 

 A 1 only 

 B 3 only 

 C 1 and 2 only 

 D 1, 2 and 3 
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3 Which statement best explains why two liquids can be separated by fractional distillation?   
 

 A Both have different boiling points. 

 B Both have different densities. 

 C Both have different masses. 

 D Both have different reactivities. 

4 A student carried out a chromatography of a sample to separate amino acids present.  
 
He performed a second chromatography experiment on the sample. The following shows the 
two chromatograms obtained.  

 
Why do the two chromatograms show different results?  
    

 A The solvent moved up the paper at different speeds. 

 B Different solvents were used for the two experiments. 

 C The sample for the second experiment was contaminated. 

 D The sample for the second experiment was more concentrated. 

5 Which of the following steps can be used to separate sodium sulfate from calcium sulfate? 

 A dissolving in water → filtration → distillation of filtrate 

 B dissolving in water → filtration → evaporation of filtrate 

 C dissolving in water → distillation → evaporation of filtrate 

 D sublimation → dissolving in water → evaporation of filtrate 
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6 Four gas jars each contain one of the gases ammonia, chlorine, hydrogen chloride and oxygen.  
 
A strip of damp blue litmus paper and a strip of damp red litmus paper are placed in each jar. 
 
In which gas jar will both the damp blue litmus paper and the damp red litmus paper change 
colour?    

 

 
 

 
 
 
 
 
 
 

7 An alloy consists of two elements. On addition of concentrated nitric acid, it dissolves 
completely.  
When aqueous sodium hydroxide is added, a blueish-white precipitate is formed. The 
precipitate turns more bluish when excess sodium hydroxide is added. 
 
Which two elements form the alloy? 
   

 A copper and ammonium 

 B copper and calcium 

 C copper and iron  

 D copper and zinc 

587



5 
 

 
 

8 Which reagent can be used to differentiate ammonium sulfate from ammonium carbonate?  
  
 A aluminium foil and sodium hydroxide solution  
 B aqueous sodium hydroxide   

 C aqueous barium nitrate   

 D hydrochloric acid   

 

 

 

9 The melting and boiling points of four substances are given in the table below. 
 

substance melting point / °C boiling point / °C 

P 
Q 
R 
S 

104 
–18 
20 
545  

128 
24 
212 
1713 

 
Based on the data given, which substance is a solid at room temperature and is likely to form a 
gas upon heating? 

  
 A P B Q 

 C R D S 

  

10 An ion, X2–, has 18 neutrons and 18 electrons. 
 
What does its nucleus contain? 
 

 A 16 protons and 16 neutrons 

 B 16 protons and 18 neutrons 

 C 18 protons and 16 protons 

 D 18 protons and 18 neutrons 
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11 Iron has four stable isotopes and the percentage abundance of each isotope is shown below. 
 

isotope percentage abundance / % 
54Fe 5.8 
56Fe 91.6 
57Fe 2.2 
58Fe 0.4 

 
What is the relative atomic mass of iron? 

  
 A 55.7 B 55.9 

 C 56.0 D 56.2 

  

12 Five substances are shown below. 
 

Zn (s) NaCl (s) H2SO4 (aq) MgCl2 (l) graphite 
 
How many of the substances contain delocalised electrons? 

  
 A 0 B 1 

 C 2 D 3 

  

13 An organic compound is shown below. 
 

 
 
How many electrons are involved in chemical bonding in the compound? 

  
 A 13 B 14 

 C 26 D 28 

  

589



7 
 

 
 

 

 

 
 
 
 
 

14 The physical properties of three substances are shown in the table below. 
 

substance melting point 
/ °C 

boiling point 
/ °C 

electrical conductivity 

solid liquid aqueous 

X –114 –85 poor poor good 

Y 3550 3825 good good insoluble 

Z 402 953 poor good insoluble 

 
Which of the following correctly identifies X, Y and Z? 
 

  X Y Z  

 A nitrogen dioxide potassium iodide silicon dioxide  

 B sodium chloride silicon chloride zinc  

 C hydrogen chloride graphite lead(II) iodide  

 D sodium diamond calcium sulfate  

   

15 Which of the following has the same number of molecules as 60 cm3 of carbon dioxide at room 
temperature and pressure? 
 

 A 0.0850 g of ammonia 

 B 25 cm3 of 0.10 mol/dm3 aqueous hydrochloric acid 

 C 60 cm3 of ethanol liquid 

 D 3.0 × 1021 atoms of oxygen 

   

16 Ferrite is a mineral that is made of a mixture of the oxides of calcium and iron.  
 
It contains 18.5% calcium and 51.9% iron by mass. 
 
What is the empirical formula of ferrite? 

  
 A CaFe2O B CaFe2O4 

 C Ca2FeO2 D Ca4Fe2O 
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18 An electrolytic cell is shown below. 

 
Which beakers show a change in the colour of the electrolyte?                     

  
 A beakers X and Y     
 B beakers Y and Z    

 C beakers X and Z     

 D beakers X, Y and Z     

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

17 Aqueous titanium(III) chloride reacts violently with water to produce a titanium(IV) oxide 
precipitate, hydrochloric acid and hydrogen gas.  
 
Which of the following shows the correct ionic equation for the reaction? 
 

 A 2TiCl3 (aq)   +   4H2O (l)   →   2TiO2 (s)   +   6HCl (aq)   +   H2 (g) 

 B 2Ti3+ (aq)   +   4H2O (l)   →   2TiO2 (s)   +   6H+ (aq)   +   H2 (g) 

 C Ti3+ (aq)   +   3Cl– (aq)   →   Ti4+ (aq)   +   3Cl– (aq)    

 D Ti3+ (aq)   +   3Cl– (aq)   +   2H+ (aq)   →   Ti4+ (aq)   +   3Cl– (aq)   +   H2 (g) 
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19 The purification of copper is shown below.  

 
 
The impure copper anode had an initial mass of 100 g while the pure copper cathode had an 
initial mass of 10 g. At the end of the purification, the anode weighed 10 g while the cathode 
weighed 80 g. 
 
What is the percentage impurity of the copper anode? 
    

 A 10% 

 B 20% 

 C 30% 

 D 90% 

20 Which process is exothermic?  

 A Melting of ice 

 B Evaporation of ethanol 

 C Formation of iodine vapour from iodine crystals 

 D Condensation of water vapour to form liquid droplets 

pure copper 
cathode 

impure 
copper anode 
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21 The diagram below shows the energy profile for a reaction. 

 
 
Which statements about this reaction are correct? 
 
1    More energy is needed to break the bonds than is released when new bonds are formed.  
2    Route 1 and route 2 give the same overall equation for the reaction.  
3    Route 2 uses a catalyst. 
4    The reaction is exothermic.   
 

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

  
 

 
 
 

22 In the diagram below, curve 1 represents the volume of hydrogen produced when 6 g of 
magnesium granules reacts completely with an excess of acid at 40 °C. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Which change could produce curve 2? 
 

 A decrease the temperature to 20°C 

 B use a catalyst for the reaction 

 C use a more concentrated solution of the acid 

 D use 3 g of magnesium powder 

   

volume of 
hydrogen /cm3 

1 

time/ s 

2 
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23 The nitrogen cycle is a biochemical cycle that occurs naturally. It involves the conversion of 
nitrogen-containing substances that takes place through biological and physical processes. 
 
Which of the following changes of nitrogen-containing substances shows the greatest increase 
in oxidation number? 

  
 A NH4

+ to NO3
– B NO2

– to N2O 

 C N2 to NO3
– D N2O to NO3

– 

  

24 Element X burns in oxygen to form a white solid.  
 
The white solid is soluble in acid and alkali. What could X be? 
 

 A aluminium 

 B calcium 

 C copper 

 D silicon 

25 Which statement about oxides is correct? 

 A A solution of sodium oxide has a pH less than pH 7. 

 B A solution of sulfur dioxide has a pH greater than pH 7. 

 C Magnesium oxide reacts with nitric acid to make a salt. 

 D Sulfur dioxide reacts with hydrochloric acid to make a salt. 

26 Which method produces the highest yield of calcium sulfate from calcium carbonate?  

 A Addition of aqueous hydrochloric acid 

 B Addition of aqueous sodium sulfate 

 C Addition of  hydrochloric acid, followed by barium sulfate 

 D Addition of  hydrochloric acid, followed by sulfuric acid 
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27 Which methods are suitable for preparing both zinc sulfate and copper(II) sulfate? 
 
1  reacting the metal oxide with warm dilute aqueous sulfuric acid  
2  reacting the metal with dilute aqueous sulfuric acid  
3  reacting the metal carbonate with dilute aqueous sulfuric acid 
 

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

 
 

 
 

 

 

28 Ammonia is produced by a reversible reaction in the Haber process. Which statement is true 
about a reversible reaction?  
 

 A A high temperature is needed for the reaction to occur. 

 B A catalyst is needed for a reversible reaction. 

 C The reaction has low activation energy. 

 D The yield of the products will be less than 100%.  

29 The melting point of lithium is 181°C. The melting point of sodium is 98°C. 
 
Which statement best explains why lithium has a higher melting point than sodium? 
 

 A Lithium has fewer electrons than sodium. 
 B Sodium is more reactive than lithium. 
 C The electrostatic forces of attraction between the oppositely charged ions in lithium is 

stronger than in sodium. 
 D The electrostatic forces of attraction between the positive ions and the ‘sea of 

delocalised electrons’ is stronger in lithium than in sodium. 
   

30 Which of the following is not a typical property of the element  Zr40
91 ? 

 A forms a colourless solution 

 B forms compounds with variable oxidation states 

 C high density 

 D high melting and boiling point 
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32 Dry air is passed over hot copper until all the oxygen has reacted, as shown below. 

 
The volume of gas at the end of the reaction is 120 cm3.  
 
What is the starting volume of dry air?  
 

 A 132 cm3 B 152 cm3 C 180 cm3 D 570 cm3 

 
 

31 In an experiment to investigate the properties of three metals in sacrificial protection, the iron 
nails are found rusted only when they are coiled with metals X and Yas shown below. The iron 
nail coiled with Z is not rusted. 
 
      
 
 
 
 
 
   water     nail        water         nail water   nail 
 
 
      metal X          metal Y             metal Z 
 
Which of the following combinations shows the identities of metals X, Y and Z? 
 

  metal X metal Y metal Z  

 A lead platinum zinc  

 B tin nickel silver  

 C gold silver copper  

 D sodium lead chromium  
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33 Which statement is correct? 

 A Atmospheric carbon dioxide is not a cause of climate change. 

 B Atmospheric methane is produced by respiration. 

 C Burning natural gas decreases the level of carbon dioxide in the atmosphere. 

 D Decomposition of vegetation causes an increase in atmospheric methane. 

34 The fractional distillation of crude oil is shown below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Which statement about fractions X and Y is correct? 
 

 A Fraction X has a lower boiling point than fraction Y. 

 B Fraction X is more viscous than fraction Y. 

 C Fraction X has stronger intermolecular forces than fraction Y.  

 D Fraction X produces a smokier flame than fraction Y when burnt. 

35 Crude oil is separated into useful fractions in an oil refinery.  
 
Which of the following shows the correct use of a fraction from crude oil? 
 

  fraction use of fraction  

 A bitumen for making polishes and waxes  

 B lubricating oil fuel for diesel engines  

 C naphtha feedstock for making plastics  

 D petroleum gas fuel for aircraft engines  

   

petroleum 

fraction X 
 
fraction Y 
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36 The structures of some organic compounds are shown below. 
 
               O     H      H 
               ||       |        | 
               C      C      C      H 
                |       |        | 
           H            H       H     OH    H 
 
      1         2    3      4 
 
Which of the structures belong to the same homologous series? 

  
 A 1 and 2 B 1 and 3 

 C 2 and 3 D 2 and 4 

  

37 How many different unsaturated isomers are possible for a compound with the molecular 
formula C4H8? 
 

  
 A 3 B 4 

 C 5 D 6 

  

38 Linalool is a naturally-occuring compound found in lavender which gives it a pleasant floral 
smell. The structure of linalool is shown below. 

 
 
Given that linalool reacts with chlorine in the dark, what is the volume of chlorine required to 
react completely with 0.1 moles of linalool, at room temperature and pressure? 

  
 A 1.2 dm3 B 2.4 dm3 

 C 3.6 dm3 D 4.8 dm3 
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39 An organic substance is found to decolourise bromine water and to react with sodium 
carbonate, forming a colourless gas which forms a white precipitate in limewater. 
 
Some functional groups are listed below. 
 

1 ―OH hydroxyl group 
2 C═C double bond 
3 ―COOH carboxyl group 

 
Which functional groups could be present in the substance? 

  
 A 1 and 2 only B 1 and 3 only 

 C 2 and 3 only D 1, 2 and 3 

  

40 Which of the following pairs of organic compounds will most likely form a polyester? 

 

A 
 

 
 

B 
 

 
 

C 

 
   

 

D 
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