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1 Which is the best method to collect a sample of ammonia gas?  
     
 A bubble the gas into hydrochloric acid and collect with an inverted measuring 

cylinder 
 B bubble the gas into water and collect with an inverted measuring cylinder 
 C downward delivery   
 D upward delivery   
  
2 The apparatus can be used to show the diffusion of gases. A beaker containing gas 

P was placed over a porous pot containing gas Q.  
 
The resulting water levels in a U-tube are shown below.  
 
 
 
 
 
 
 
 
 
 
 
 
Which statement is correct?  

   
 A Gas P has a larger relative molecular mass than gas Q.  
 B Gas P has a smaller relative molecular mass than gas Q.  
 C Gas P has the same relative molecular mass as gas Q.  
 D It is not possible to determine which gas has a larger relative molecular mass. 
   
3 The results of a paper chromatography experiment are shown.  

 
X is an aqueous solution of a salt of a coloured transition element. Y is an aqueous 
solution of a salt of a Group I element. 
 
 

 
 
 
 
 
 
 
 
 
Which row about the spot produced by X and Y is correct? 
 
 larger Rf value requires use of locating agent 
A X X 
B X Y 
C Y X 
D Y Y 

 

   

X Y 

solvent front 

start line 
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4 Which pair of reagents could be used in a test for sulfate ions in an aqueous 

solution? 
   
 A aqueous barium nitrate and nitric acid 
 B aqueous barium nitrate and sulfuric acid 
 C aqueous silver nitrate and hydrochloric acid 
 D aqueous silver nitrate and nitric acid 
   
5 An element Z exists as three isotopes, two of which have isotopic masses of 50 and 

52. 
 
The diagram shows the mass spectrum of the element Z which shows the relative 
percentage abundance of two of its isotopes. 
 
 
 
 
 
 
 
 
 
 
 
What is the isotopic mass of the third isotope if the relative atomic mass of element 
Z is 52.033? 

  
 A 51 
 B 53 
 C 54 
 D 55 
   
6 Element Q has an electronic structure of 2.4.  

The formula of the compound formed between element Q and element R is QR2.  
 
What is the electronic structure of element R?  

  
 A 2.1 
 B 2.5 
 C 2.6 
 D 2.7 
   
7 The table shows some properties of four substances, A, B, C and D. 

 
Which substance has a giant molecular structure that consists of atoms held together 
by strong covalent bonds? 
 

 melting 
point/oC 

boiling 
point/oC 

soluble in 
water 

conducts electricity 
when solid when molten 

A -120 -60 yes no no 
B 546 974 no yes yes 
C 875 1242 yes no yes 
D 1623 2470 no no no 
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8 How many substances below contain(s) delocalised electrons?  

 
• aqueous magnesium sulfate 
• deionised water 
• graphite 
• molten sodium fluoride 
• zinc metal 

  
 A 1 
 B 2 
 C 3 
 D 5 
   
9 The statements below describe elements S and T.  

 
1. An atom of S has more protons than an atom of T. 
2. An atom of T has more valence electrons than an atom of S. 
3. Particles of S and T combine to form an ionic compound.  

 
Which statement can be deduced based on the statements above?  

  
 A An atom of S has the same number of electron shells as an atom of T. 
 B S forms positively charged ions. 
 C S and T are in the same group of the Periodic Table. 
 D An atom of S will form a covalent compound with oxygen. 
  
10 How many pairs of electrons are shared in the molecule CH3CH2CH3? 
  
 A 4 
 B 8 
 C 10 
 D 12 
  
11 Which aqueous solution contains the greatest number of ions? 
  
 A 1 dm3 of 0.1 mol/dm3 Al(NO3)3 
 B 1 dm3 of 0.2 mol/dm3 H2SO4 
 C 1 dm3 of 0.3 mol/dm3 MgCl2 
 D 1 dm3 of 0.4 mol/dm3 HCl 
   
12 The compound called cynogen is used as a rocket propellant. Its empirical formula is 

CN and 1.3 g of cynogen occupied 600 cm3 at room temperature and pressure.  
 
What is its molecular formula?  

   
 A CN 
 B C2N2 
 C C3N2 
 D CN4 
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13 Zinc can be extracted from its ore, ZnO, by reducing it with coal in a blast furnace.  
 

ZnO + 2C → Zn + 2CO 
 
What is the percentage purity of the zinc ore if 1200 g of ZnO produces 250 g of 
zinc? 
  

 A 65

250 
 × 

1200

81
 × 100 

 
 B 65

250
 ×  

81

1200
 × 100 

 
 C 250

65
 ×  

81

1200
 × 100 

 
 D 250

81
 ×  

1200

65
 × 100 

   
14 Both hydrochloric acid and ethanoic acid have the same concentration of  

0.50 mol/dm3.  
 
Which of the following will show identical results for both acids?  
 

1. measuring the electrical conductivity of both solutions 
2. testing both solutions with moist blue litmus paper 
3. testing both solutions with Universal Indicator 
4. titrating 25.0 cm3 of each solution with 1.0 mol/dm3 of aqueous sodium 

hydroxide, NaOH 
 

 A 1 and 3 C 2 and 4 
 B 2 and 3 D 2, 3 and 4 
  
15 The set-up shown is used to prepare aqueous copper(II) sulfate.  

 
 
 
 
 
 
 
 
 
 
 
What are the possible identities of X and Y?  
 

 X Y 
A copper aqueous iron(II) sulfate 
B copper(II) carbonate aqueous sulfuric acid 
C copper(II) nitrate aqueous sulfuric acid 
D copper (II) oxide aqueous iron(II) sulfate 
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16 When a mixture of two metal oxides, M and N is added to excess aqueous sodium 

hydroxide, only a colourless solution is observed.  
 
Which row does not show the possible identities of oxides M and N? 
 
 M N 
A aluminium oxide sodium oxide 
B calcium oxide magnesium oxide 
C lead(II) oxide aluminium oxide 
D zinc oxide lead(II) oxide 

 

  
17 Which statements about the Haber Process are correct?  

 
1. Ammonia formed is removed by condensation. 
2. The source of hydrogen is from liquid air. 
3. The reaction chamber is pressurised to speed up the reaction. 

  
 A 1 and 2 only 
 B 1 and 3 only 
 C 2 and 3 only 
 D 1, 2 and 3 
  
18 Which underlined reagent is an oxidising agent?  
  
 A CuCl2 + Mg → MgCl2 + Cu 

 B NH3 + HCl → NH4Cl 

 C Mg + 2HNO3 → Mg(NO3)2 + H2 
 D Zn + H2O → Zn(OH)2 + 2H2 
  
19 In which reaction is substance X reduced?  
   
 A Purple acidified aqueous potassium manganate(VII) decolourises when a 

solution of X is added.  
 B Colourless aqueous potassium iodide turns brown when a solution of X is 

added. 
 C Yellow solution of Fe3+ turns green when a solution of X is added. 

 D Blue solution of CuSO4 turns colourless and a reddish brown solid forms when 
solid X is added. 
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20 In Experiment 1, 1.0 g of zinc strip was added to excess nitric acid at room 
temperature. The volume of gas produced was measured over a period of time.  
The results for Experiment 1 are plotted on a graph. 
The experiment is repeated with one change. The results for Experiment 2 are 
plotted on the same graph. 
 
 
 
 
 
 
 
 
 
Which change is made in Experiment 2?  

  
 A Acid of twice the concentration and 0.5 g of zinc was used. 
 B Acid of half the concentration and 2.0 g of zinc was used. 
 C The temperature of the acid was increased to 35oC. 
 D Zinc powder was used instead of zinc strips. 
   
21 In the iodine clock reaction, hydrogen peroxide reacts with potassium iodide in the 

presence of dilute acid to produce iodine molecules as shown in the equation below.  
  

H2O2 (aq) + 2I- (aq) + 2H+ (aq) → I2 (aq) + 2H2O (l)  
 

Which factor would not affect the rate of this reaction?  
 

 A concentration of hydrogen peroxide 
 B concentration of potassium iodide 
 C pressure of the reacting vessel 
 D temperature of the reacting vessel 
   
22 In which process is heat energy absorbed?  
   
 A condensation C freezing 
 B photosynthesis D respiration 
   

 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

Experiment 1 

Experiment 2 
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23 The equation and the energy profile diagram for the reversible reaction in the Haber 
Process are shown.  
 

 
 
 
 
 
 
 
 
 
 
 
 
Which statement about the reaction is correct?  
 

 A The activation energy for the forward reaction is y. 
 B The activation energy for the reverse reaction is x. 
 C The enthalpy change for the forward reaction is y – x. 
 D The enthalpy change for the reverse reaction is x – y. 

 
24 Details of some reactions of chromium are shown in the table below.  

 
 product 
reaction with dilute hydrochloric acid hydrogen 
reaction with aqueous lead(II) nitrate lead 
reaction with cold water none 

 
Which shows the correct order of increasing reactivity of calcium, lead and chromium? 
 

 A calcium, chromium, lead 
 B chromium, calcium, lead 
 C lead, chromium, calcium 
 D lead, calcium, chromium 
   
25 A student sets up four test-tubes to investigate the process of rusting in iron nails. 

 
In which test-tube will the iron nail be expected to rust? 

   
 A  

 
 
 
 
 
 

C  
 
 
 
 
 
 

 B 
 
 
 
 

 
 
 
 

D  
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26 During the extraction of iron, what is the main reducing agent in the blast furnace? 
   
 A carbon dioxide 
 B carbon monoxide 
 C coke 
 D nitrogen 
   
27 Elements D, E and F are all in the same period of the Periodic Table.  

 
• D forms an acidic oxide. 
• E is found as a single atom.  
• F has a high density. 
 

In which order do the elements appear in the Periodic Table?  
   
 A D → E → F 
 B E → D → F 
 C F → D → E 
 D F → E → D 
   
28 The table compares the properties of Group I metals and Group VII halogens. 

Which row in the table is correct? 
 
 Group I metals Group VII halogens 
A forms ionic compounds with  

non-metals 
forms covalent compounds with 

metals 
B forms cations forms anions 
C high melting point low melting point 
D low density high density 

 

  
29 Chlorine gas was passed through the apparatus below.  

The apparatus was continuously heated at regions 2 and 3 and the observations were 
recorded below.  
 
 
 
 
 
 
 
 
 
 
 
 
 
Which observations would be made at regions 1, 2 and 3? 
 
 region 1 region 2 region 3 
A yellow-green gas violet gas black solid 
B yellow-green gas red-brown gas violet gas 
C red-brown gas violet gas volet gas 
D red-brown gas black solid black solid 
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30 In the following set-up, lead and copper strips are pressed against a piece of wet filter 
paper soaked in dilute sulfuric acid and the amount of electric current flowing through 
can be detected by an ammeter, a device used to measure current.  
 
 
 
 
 
 
 
 
 
Which statement is correct? 

  
 A Copper strip decreases in size.  
 B Electrons flow from copper to lead through the wire. 
 C Lead strip is coated with a pink substance.  
 D Oxidation occurs on the lead strip. 
     
31 The set-up for the electrolysis of concentrated hydrochloric acid shown is not 

complete.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 What should be shown at X when the electrolysis is complete? 
  
 A 

 

C 

 
 B 

 

D 

 
   

 
 
 

  

ammeter 
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32 In the electroplating of silver onto a plastic spoon, which statement is incorrect?  
   
 A The plastic spoon should be coated with graphite before electroplating. 
 B The plastic spoon is placed at the cathode. 
 C The electrolyte used should be aqueous silver nitrate. 
 D The silver metal at the cathode gets smaller during electroplating.  
     
33 Petroleum can be separated into fractions using fractional distillation.  

 
Which row shows the correct use of the named fraction?  
 

 name of fraction use 
A bitumen fuel for jets 
B kerosene fuel for cars 
C naptha making chemicals 
D petroleum gas lubricants 

 

   
34 Two statements about substances X, Y and Z are given.  

 
1. A hydrocarbon X is cracked to make Y and hydrogen gas.  
2. Compound Z is formed by the addition polymerisation of Y.  

 
Based on the two statements above, which statement is true?  

  
 A X is an unsaturated compound. 
 B Y is a saturated compound. 
 C Y can react with steam to form an alcohol.  
 D Z has a lower melting point than Y. 
   
35 The structure of Vitamin C is shown below.  

 
 
 
 
 
 
 
 
 
 
Based on the structure, which statement is not true?   

  
 A It turns acidified aqueous potassium manganate(VII) from purple to colourless.  
 B It turns aqueous bromine from brown to colourless.  
 C It can self-polymerise via addition polymerisation. 
 D It can give effervescence with magnesium metal. 
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36 The names of some esters are listed below.  
 

1. ethyl propanoate 
2. ethyl ethanoate 
3. methyl ethanoate 
4. propyl methanoate 

 
Which esters are isomers with the 4th member of the carboxylic acid homologous 
series?  

  
 A 1 and 3 C 2 and 3  
 B 2 and 4 D 3 and 4 
  
37 0.1 mole of a polyunsaturated hydrocarbon reacts with 4.8 dm3 of hydrogen gas. 

 
If the compound has 21 carbon atoms in its structure, what is the molecular formula 
of the hydrocarbon? 

  
 A C21H36 
 B C21H40 
 C C21H42 
 D C21H44 
  
  
38 Which pair of organic compounds can be reacted to form a condensation polymer? 
  
 A HOOC-CH2-COOH and CH3-CH2-NH2 
 B HOOC-CH2-COOH and H2N-CH2-NH2 
 C CH3-CH2-OH and CH3-CH2-NH2 
 D HO-CH2-OH and H2N-CH2-NH2 
  
39 Poly(methyl methacrylate) is commonly used to make hard contact lenses.  

Part of its polymer is shown.  
 
 
 
 
 
 
 
 
 
 
 
Which statement(s) about poly(methyl methacrylate) is correct?  
 

1. It is an addition polymer. 
2. Its monomer is CH2=C(CH3)CO2CH3. 
3. It is an ester.  
 

 A 1 only 
 B 1 and 3  
 C 2 and 3  
 D 1, 2 and 3 
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40 Which property does not increase when an alkene undergoes addition 
polymerisation? 

   
 A boiling point 
 B density 
 C mass 
 D relative molecular mass 
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