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1 Two gases, ammonia and hydrogen chloride, are allowed to enter the apparatus as 
shown below. 

 
 
 
 
 
 
 
After some time, a white solid is formed on the inside of the tube. 
 
Which statements explain why a white solid is formed in the position shown? 
 
 1 Ammonia and hydrogen chloride react to form solid ammonium chloride. 

 2 Ammonia diffuses faster than hydrogen chloride. 

 3 Ammonia has a higher relative molecular mass than hydrogen chloride. 
  

 A 1 only 

 B 1 and 2 only 

 C 2 and 3 only 

 D 1, 2 and 3 

 
 
2 The gas jar contains compound W which is present in the solid, liquid and gaseous 

states. 
 
 
 
 
 
 
 
 
 
 

 
 
Which of the following statements is correct? 
 

 A A gaseous W molecule has a lower mass than a liquid W molecule. 

 B Liquid W molecules move slower than solid W molecules.  

 C When W changes from gas to liquid, energy is absorbed. 

 D When W changes from liquid to solid, energy is released. 

 
 
 
 

HCl(g) NH3(g) 

white solid 

stopper 

gas W 

liquid W 

solid W 
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3 A student plans two experiments. 
 
Experiment 1: To find the concentration of aqueous sodium hydroxide by titration 
with dilute hydrochloric acid 
 
Experiment 2: To find the rate of the reaction between calcium carbonate and dilute 
hydrochloric acid by measuring the volume of gas given off every minute 
 
What are the other apparatus needed in addition to a conical flask?  

 

  experiment 1 experiment 2  

 
A burette, pipette 

electronic balance, measuring 
cylinder, thermometer 

 

 
B burette, pipette 

measuring cylinder, gas syringe, 
stopwatch 

 

 
C 

electronic balance, measuring 
cylinder, thermometer 

measuring cylinder, gas syringe, 
stopwatch 

 

 
D 

measuring cylinder, gas syringe, 
stopwatch 

burette, pipette  

 

 
4 A sample of Y was analysed and found to contain only two isotopes, Y-63 and Y-65. 

The graph below shows the relative abundances of the two isotopes.  

 
 
 
 
 
 
 
 
 
 
 
 
 
What is the relative atomic mass of Y? 
 

 A 63.2 

 B 63.4 

 C 63.6 

 D 64.0 

 
 
 
 

relative 
abundance 

mass/charge 
ratio 
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30 
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5 Silicon carbide has the following structure shown below.  
 
 

 
 
 
 
 
 
 
 
Which statement is true for silicon carbide? 
 

 A It has a high boiling point because of the strong intermolecular forces of 
attraction. 

 B It has a high melting point because it has a giant ionic lattice structure. 

 C It is a hard solid because its atoms are bonded in a giant network. 

 D It is a soft solid because the layers of atoms can slide over one another.  

 
 
6 The physical properties of substances X, Y and Z are shown below. 

 

substance X Y Z 

melting point / °C 801 2852 3550 

boiling point / °C 1413 3600 4827 

electrical conductivity of solid poor poor good 

 
What could be the identities of X, Y and Z? 

 

  X Y Z 

 A MgO NaCl C (graphite) 

 B MgO NaCl SiO2 

 C NaCl MgO C (graphite) 

 D NaCl MgO SiO2 
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7 Ethene is a colourless gas while polyethene is a solid at room temperature and 
pressure. 
 
Which statement best explains this observation? 
 

 A The covalent bonds in ethene are stronger than the covalent bonds in 
polyethene. 

 B The covalent bonds in polyethene are stronger than the covalent bonds in 
ethene. 

 C The intermolecular forces of attraction in polyethene are stronger than the 
intermolecular forces of attraction in ethene. 

 D The intermolecular forces of attraction in polyethene are weaker than the 
intermolecular forces of attraction in ethene. 

 

 
8 The elements X, Y and Z form the covalent compound with the structural formula 

shown below.  
 

X – Y ≡ Z 
 
Which of the following shows the possible electronic configurations of the atoms of 
X, Y and Z? 

 

  X Y Z 

 A 1 2, 2 2, 5 

 B 1 2, 4 2, 3 

 C 2, 8, 7 2, 2 2, 3 

 D 2, 8, 7 2, 4 2, 5 

 

 
9 Four oxides are added separately to aqueous sodium hydroxide. 

 
 1 aluminium oxide 

 2 carbon dioxide  

 3 copper(II) oxide 

 4 magnesium oxide 
 
Which oxides react with aqueous sodium hydroxide? 
 

 A 2 only 

 B 1 and 2 only 

 C 3 and 4 only 

 D 1, 3 and 4 only 
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10 The pH of an aqueous solution of hydrochloric acid is 2.  
 
What will be the pH of the acid after the addition of 10 g of sodium chloride? 
 

 A 1 

 B 2 

 C 7 

 D 9 

 
 
11 Which pair of substances can be used to prepare a sample of lead(II) chloride when 

added to water and mixed? 
 

 A lead and hydrochloric acid 

 B lead(II) carbonate and hydrochloric acid 

 C lead(II) nitrate and potassium chloride  

 D lead(II) sulfate and potassium chloride 

 
 
12 Which method is most suitable for the laboratory preparation of copper(II) chloride? 

 
 A react copper with chlorine gas 

 B react copper(II) carbonate with excess dilute hydrochloric acid 

 C react excess copper with concentrated hydrochloric acid 

 D react excess copper(II) oxide with dilute hydrochloric acid  

 
 
13 Excess aqueous silver nitrate is added to aqueous barium chloride, and the 

precipitate formed is removed by filtration.  
 
What are the possible ions present in the filtrate?  
 

 A Ag+ and NO3
-  

 B Ba2+ and NO3
- 

 C Ag+, Ba2+ and NO3
- 

 D Ba2+, Cl- and NO3
- 
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14 The diagram below shows a simplified diagram of the Haber Process. P, Q, R and S 
refer to the different substances present in different parts of the Haber Process.  
 
 
  
 
 
 
 
 
 
 
 
 
 
 
Some statements about P, Q, R and S are shown.  
 
 1 P is obtained from the fractional distillation of liquid air. 

 2 Q is formed under reaction conditions of 450 °C and 250 atm. 

 3 R is an essential element used to make fertilisers. 

 4 S is a mixture of two compounds. 
 
Which of the above statements are true? 
 

 A 2 only 

 B 2 and 3 only 

 C 1, 3 and 4 only 

 D 2, 3 and 4 only 

 
 
15 The table below shows the concentration of polluting gases in four different 

industrial cities in parts of pollutant per billion parts of air (ppb). 
 

city 
concentration of 

ozone / ppb 
concentration of sulfur 

dioxide / ppb 
concentration of 

nitrogen dioxide / ppb 

W 11 38 40 

X 21 45 14 

Y 23 17 46 

Z 30 32 33 

  
In which city are limestone buildings under the greatest threat from pollution? 
 

 A W B X C Y D Z 

 
 
 

N2 P 

R 

reaction 
chamber 

Q 

condenser 

compressor 

re-circulation 
pump 

S 
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16 Which of the following changes does not take place in a catalytic converter? 
 

 A carbon monoxide → carbon dioxide 

 B oxides of nitrogen → nitrogen 

 C oxides of nitrogen → nitrogen monoxide 

 D unburnt hydrocarbons → carbon dioxide and water 

 
 
17 Tobacco is a harmful substance which is found in cigarettes. The active component 

in tobacco is nicotine, which is dangerous and highly addictive.  
 
Analysis of a sample of nicotine showed that it contains 74.0 % carbon, 8.7 % 
hydrogen and 17.3 % nitrogen.  
 
Determine the molecular formula of nicotine if its relative molecular mass is 162. 
 

 A C5H7N 

 B C6H9N 

 C C10H14N2 

 D C12H18N2 

 
 
18 The structure of oxalic acid is shown below. 

 
 
 
 
 
25.0 cm3 of oxalic acid reacts completely with 15.0 cm3 of 2.50 mol/dm3 aqueous 
sodium hydroxide.  
 
Determine the concentration of oxalic acid. 
 

 A 0.667 mol/dm3 

 B 0.750 mol/dm3 

 C 1.33 mol/dm3 

 D 1.50 mol/dm3 
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19 Bones contain a complex mixture of calcium salts, proteins and other materials. 
When a bone is strongly heated in a current of air, the only residue is calcium oxide.  
 
A 50.0 g sample of bone was heated strongly and 14.0 g of calcium oxide was 
obtained. What was the percentage by mass of calcium in the bone? 
 

 A 20.0 % 

 B 28.0 % 

 C 35.7 % 

 D 80.0 % 

 
 
20 The diagram below shows a set-up used to investigate the reactivity of halogens. 

 
 
 
 
 
 
 
 
 
 
A small amount of chlorine gas was pumped into the glass tube. What will be the 
colours observed for gas T, gas U and in the water? 

 

  gas T gas U water  

 A brown reddish brown colourless  

 B greenish yellow violet yellow  

 C reddish brown brown brown  

 D reddish brown  violet brown  

 

 
21 Magnesium and chlorine are found in Period 3 of the Periodic Table.  

 
Which of the following statements best explains why magnesium has more metallic 
character than chlorine? 
 

 A Magnesium has fewer electrons than chlorine.  

 B Magnesium has fewer number of electron shells than chlorine.  

 C Magnesium has fewer protons than chlorine.  

 D Magnesium has fewer valence electrons than chlorine.  

 
 
 

Cl2 → 

solid NaBr solid KI  

heat heat 

gas T gas U 

water 
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22 The table below shows some information about the chlorides of some elements in 
Period 3 of the Periodic Table. 
  

element 
formula of main 

chloride 
bonding present in 

chloride 

pH of resulting 
solution when 

dissolved in water 

sodium NaCl metallic 7 

magnesium MgCl2 metallic 7 

aluminium AlCl3 covalent 3 

phosphorus PCl3 covalent 2 

sulfur S2Cl2 covalent 2 

 
What is the bonding present in the chloride of silicon and the pH value of the 
resulting solution when the chloride is dissolved in water? 

 

 
 bonding present in chloride 

pH of resulting solution when 
dissolved in water 

 

 A covalent 2  

 B covalent 7  

 C metallic 2  

 D metallic 7  

 

 
23 Which reactions are not redox reactions? 

 
 1 chlorine gas reacting with aqueous potassium iodide 

 2 dilute hydrochloric acid reacting with magnesium carbonate 

 3 dilute sulfuric acid reacting with aqueous sodium hydroxide 
 

 A 1 only 

 B 1 and 2 only 

 C 2 and 3 only 

 D 1, 2 and 3 
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24 The oxide of titanium, TiO2, is used as a ‘whitener’ in toothpaste. It is obtained from 
the ore iron(II) titanate, FeTiO3. 
 
What is the change in the oxidation number of titanium from FeTiO3 to TiO2? 
 

 A +3 to +2 

 B +3 to +4 

 C +6 to +4 

 D no change 

 
 
25 A metal reacts vigorously with cold water. 

 
Which statements about the metal are correct? 
 
 1 It is above hydrogen in the reactivity series. 

 2 It is below calcium in the reactivity series. 

 3 It reacts with aqueous zinc nitrate. 

 4 Its oxide can be reduced with carbon. 
 

 A 1 and 3 only 

 B 2 and 4 only 

 C 1, 2 and 3 only 

 D 1, 3 and 4 only 

 
 
26 Which of the following statements are correct? 

 
 1 Aluminium alloys are used to manufacture aircraft bodies as they are  
  strong. 

 2 Copper is used for cooking utensils as it is a good conductor of  
  electricity. 

 3 Mild steel is used to make car bodies because it is ductile. 

 4 Stainless steel is used to make cutlery as it is resistant to corrosion. 
 

 A 4 only 

 B 1 and 4 only 

 C 1, 2 and 4 only 

 D 1, 3 and 4 only 
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27 Which statement about the blast furnace is not correct? 
 

 A Haematite is the ore which contains iron(III) oxide. 

 B Most carbon monoxide is formed from the incomplete combustion of coke. 

 C Nitrogen from hot air is released as a waste gas. 

 D The decomposition of limestone forms a product to remove silicon dioxide. 

 
 
28 The formation of nitrogen dioxide from nitric oxide (NO) and oxygen is an 

exothermic reaction. 
 

2NO + O2 → 2NO2 
 
What can be deduced from this information? 
 

 A The breaking of O=O bonds absorbs a lot of energy. 

 B The number of bonds broken is less than the number of bonds formed. 

 C The product possesses less energy than the reactants. 

 D The total energy change in bond breaking is greater than that in bond forming. 

 
 
29 The diagram below shows the energy profile for a reaction. 

 
 
 
 
 
 
 
 
 
 
 
 
 
Which statement about the reaction is correct? 
 

 A The reaction is endothermic and the enthalpy change of reaction is +398 kJ. 

 B The reaction is endothermic and the enthalpy change of reaction is +292 kJ. 

 C The reaction is exothermic and the enthalpy change of reaction is -106 kJ. 

 D The reaction is exothermic and the enthalpy change of reaction is -292 kJ. 

 
 
 
 
 
 

398 

106 

energy / kJ 

progress of reaction 
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30 In the graph below, curve X represents the results of the reaction between 1.0 g of 
granulated zinc and excess sulfuric acid at 30 °C.  
 
 
 
 
 
 
 
 
 
 
 
 
Which change will produce curve Y?  
 

 A Using 0.5 g of granulated zinc at 20 °C 

 B Using 0.5 g of powdered zinc at 30 °C 

 C Using 1.0 g of granulated zinc at 40 °C 

 D Using 1.0 g of powdered zinc at 40 °C 

 
 
31 Powdered manganese(IV) oxide acts as a catalyst in the decomposition of aqueous 

hydrogen peroxide.  
 
Which of the following statements explains why the rate of production of oxygen 
decreases during the reaction? 
 

 A The concentration of aqueous hydrogen peroxide decreases. 

 B The mass of manganese(IV) oxide decreases. 

 C The surface area of manganese(IV) oxide decreases. 

 D The temperature of aqueous hydrogen peroxide decreases.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

time / s 

volume of gas 
produced / cm3 

X 

Y 
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32 The diagram below shows a hydrogen-oxygen fuel cell used to generate electricity. 
 
 
 
 

 
 
 
 
 
 
 
 
 
Which half-equation represents the reaction that takes place at the positive terminal 
of the fuel cell? 
 

 A H2(g) + 2OH-(aq) → 2H2O(l) + 2e 

 B O2(g) + 2H2O(l) + 4e → 4OH-(aq) 

 C 2H2O(l) + 2e → H2(g) + 2OH-(aq) 

 D 4OH-(aq) → O2(g) + 2H2O(l) + 4e 

 
 
33 The diagrams below show two different experiments for the electrolysis of aqueous 

copper(II) sulfate.  
 
In experiment 1, both electrodes are inert. In experiment 2, both electrodes are 
made of copper. 

 
 
 
 
 
 
 
 
 
 
 
 
 
At which electrodes can effervescence be observed? 
 

 A 1 only 

 B 1 and 2 only 

 C 2 and 4 only 

 D 1, 2 and 4 only 

electrode 2 
(inert) 

electrode 1 
(inert) 

aqueous 
copper(II) 

sulfate 

electrode 4 
(copper) 

electrode 3 
(copper) 

aqueous 
copper(II) 

sulfate 

Experiment 1 Experiment 2 

negative terminal 
(anode) 

positive terminal 
(cathode) 

aqueous 
sodium 

hydroxide 
water water 

hydrogen oxygen 

catalysts 
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34 Which pair of metals X and Y will produce the highest voltage when used as 
electrodes in a simple cell? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  metal X metal Y  

 A copper magnesium  

 B copper zinc  

 C magnesium silver  

 D magnesium zinc  

 

 
35 Which petroleum fraction is correctly matched to its use?  

 

  fraction use  

 A bitumen making waxes and polishes  

 B gasoline fuel for lorries  

 C naphtha lubricant for machinery  

 D paraffin fuel for aircraft  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

metal Y in a 
solution of 
salt of Y 

metal X in a 
solution of 

salt of X 

porous 
membrane 

electron flow 
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36 Four hydrocarbon structures are shown below. 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Which hydrocarbons are isomers of each other? 
 

 A 1 and 2 only 

 B 3 and 4 only 

 C 1, 2 and 3 only 

 D 1, 2 and 4 only 

 
 
37 Some statements about propane and butane are shown below. 

 

• Both are unsaturated hydrocarbons. 

• Both reacts with chlorine in the presence of ultraviolet light. 

• Butane has a lower boiling point than propane. 

• Propane burns with a smokier flame than butane. 
 
How many statements are correct? 
 

 A 1 B 2 C 3 D 4 

 
 
 
 
 
 

1 

4 3 

2 
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38 Ethanol can be produced by using the two methods shown below. 
 
 Method 1:  catalytic addition of steam to ethene 
 Method 2:  fermentation  
  
Which statements about the production of ethanol are correct?  
 
 1 Both methods give a high yield of ethanol. 

 2 Method 1 requires high temperature and pressure. 

 3 Method 2 occurs in the presence of oxygen at room temperature. 

 4 Method 2 requires yeast and glucose. 
 

 A 1 and 2 only 

 B 2 and 4 only 

 C 3 and 4 only 

 D 1, 2 and 4 only 

 
 
39 Which straight chain hydrocarbon can form a polymer by addition polymerisation? 

 
 A C6H14 

 B C7H14 

 C C8H18 

 D C9H20 

 
 
40 The diagrams below show four monomers.  

 
 
 
  
How many of these monomers will react with the molecule below to form a polymer?  

 
 

 
 A 1 

 B 2 

 C 3 

 D 4 

 
 
 

- End of Paper - 


