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READ THESE INSTRUCTIONS FIRST 
 
Write in soft pencil.  
Do not use staples, paper clips, glue or correction fluid. 
Write your class, name and class register number in the above boxes. 
 
There are forty questions on this paper. Answer all questions. For each question there are 
four possible answers A, B, C and D.   
Choose the one you consider correct and record your choice in soft pencil on the separate 
answer sheet. 
 
Read the instructions on the Answer Sheet very carefully. 
 
Each correct answer will score one mark.  
A mark will not be deducted for a wrong answer.  
Any rough working should be done in this booklet. 
A copy of the Periodic Table is printed on page 18. 
 
The use of an approved scientific calculator is expected, where appropriate. 
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1 The following diagram shows an experimental setup used by a student to prepare 

carbon monoxide from charcoal. What should the student do to obtain a purer yield 
of carbon monoxide? 
 

 
 
 

 A Use dilute sulfuric acid instead of dilute hydrochloric acid so that hydrogen 
chloride gas will not be formed. 

 B Bubble the stream of gas from X into a flask containing drying agent before 
collection.  

 C Pass the stream of gas from X through a filtering system to remove soot 
produced from charcoal. 

 D Pass the stream of gas from X into a flask containing aqueous sodium hydroxide 
before collection. 

 
2 How many of the molecules shown contain only one single covalent bond? 

 
Cl2    H2    N2   O2    CO2 

 
 A 1 
 B 2 
 C 3 
 D 4 
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3 The apparatus is set up, using different gases in the two inverted beakers. 
 

 
 
Which pair of gases would cause an upward movement of the water level at U? 
 
 

 gas 1 gas 2 
A helium carbon monoxide 
B helium hydrogen 
C nitrogen carbon monoxide 
D nitrogen hydrogen 

 
4 The graph shows the change in temperature with time when a substance at 120 °C 

is cooled to –20 °C. 
 

 
Which statement correctly describes the change taking place between the points? 
 

 A The volume of vapour is decreasing from R to S.  
 B The particles release energy as they become closer together from Q to R. 
 C The particles absorb energy as they become more orderly from S to T. 
 D The energy of the particles remain constant from 20 °C to -20 °C. 
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5 The melting and boiling points of some gases in air are shown below. 
 

gas melting point/ 
°C 

boiling point/ 
°C 

oxygen – 219 – 183 
argon – 189 – 186 

nitrogen – 210 – 196 

 
What temperature should the sample of air be decreased to in order to obtain only 
liquid oxygen? 
 

 A – 180 °C 
 B – 182 °C 
 C – 185 °C 
 D – 219 °C 
 
6 Which of the following physical processes could be used to separate a mixture of 

hexane and water? 
 

 A filtration 
 B fractional distillation 
 C sublimation 
 D use of separating funnel 
 
7 A student carried out a chromatography experiment. The diagram below shows the 

chromatogram obtained. 
 

 
 
Which one of the following gives the Rf value of the dye? 
 

 A 
 

 B 

 
 C 

 
 D 
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8 Which substance is likely to be a pure compound? 

 
 A a colourless liquid which gives two fractions when distilled 
 B a white powder that dissolves in water 
 C a yellow liquid that boils at 115 °C 
 D green crystals that start to melt at 72 °C and completely melt at 75 °C 
 
9 The descriptions of three substances are given as follows: 

 
substance description 

X It is made up of identical molecules which burns in 
excess air to         form carbon dioxide and water. 

Y It is a gas which burns in excess air to form water only. 
Z Its solution can be separated into three dyes by paper 

chromatography. 
 
Which of the following correctly classifies substances X, Y and Z? 

 
 

 X Y Z 
A element element compound 
B compound compound mixture 
C compound element mixture 
D element mixture element 

 
10 An element, Z, has p protons and n neutrons in the nucleus of its atoms. Element Z 

reacts with oxygen to form a basic oxide. 
 
Which list gives the correct information about the ion of an isotope of Z? 
 
 number of 

protons 
number of 
neutrons 

number of 
electrons 

A p n + 1 p + 1 
B p n + 1 p – 1 
C p + 1 n p + 1 
D p + 1 n p – 1 

 

 
11 A hydrated salt, MSO4.nH2O is formed when 0.2 mol of MSO4 reacts with 36.0 g of 

water. What is the value of n? 
 

 A 2 
 B 4 
 C 5 
 D 10 
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12  When a few drops of aqueous ammonia are added to copper(II) sulfate solution, the 

reaction that takes place can be represented by the following ionic equation: 
 

Cu2+(aq) + 2OH-(aq) Cu(OH)2(s) 
 
In excess aqueous ammonia, a soluble copper(II) complex ion is formed. 
What would be observed when 20 cm3 of 0.5 mol/dm3 aqueous copper(II) sulfate 
was mixed with 30 cm3 of 1.0 mol/dm3 aqueous ammonia? 
 

 A pale blue solution 
 B  dark blue solution 
 C blue precipitate in colourless solution 
 D colourless solution 
 
13 At the start of a reaction, a 2.00 dm3 solution contains 0.500 mol of ethanol. After 

100 seconds, the concentration of the ethanol has decreased to 0.140 mol/dm3. 
What is the decrease in the concentration of ethanol? 
 

 A 0.036 mol/dm3 
 B 0.140 mol/dm3 
 C  0.110 mol/dm3 
 D 0.250 mol/dm3 
 
14 The shell of a quail egg makes up 2% of the mass of an average quail egg. An 

average quail egg has a mass of 15 g. Assuming the quail egg shell is made up of 
pure calcium carbonate, what is the volume of 1.0 mol/dm3 hydrochloric acid that 10 
quail eggs can neutralise? 
 

 A 0.0250 dm3 
 B 0.0300 dm3 
 C 0.0500 dm3 
 D 0.0600 dm3 
 
15 Element Y exists as 3 stable isotopes and has a relative atomic mass of 65.0. 

Which of the following compositions of isotopes is correct? 
 

 A 32.1% 64Y, 56.4% 66Y and 11.5% 67Y 
 B  54.6% 64Y, 6.6% 66Y and 38.8% 67Y 
 C 56.3% 64Y, 31.1% 66Y and 12.6% 67Y 
 D 50.3% 64Y, 25.5% 66Y and 24.2% 67Y 
 
16 Chloroform, also known as trichloromethane, is a colourless, sweet-smelling liquid 

which was once used as an anaesthetic. How many valence electrons are not 
involved in bonding? 
 

 A 0 
 B 2 
 C 18 
 D 21 
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17 Which statement about one mole of a metal is always true? 

 
 A It contains the same number of particles as 1/12 mole of 12C. 
 B It has the same mass as one mole of hydrogen atoms. 
 C It contains the same number of particles as one mole of hydrogen atoms 
 D  It contains the same mass as one mole of 12C. 
 
18 Carbon can form different structures as shown in the diagram below. Which of 

these structure(s) is/are able to conduct electricity? 
 

 
 

 A I and IV only 
 B II and III only 
 C I, II and III only 
 D  III and IV only 
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19 Two separate tests were carried out on an unknown salt solution, Z. The results of 

the tests are shown in the table below. 
 

 test result 
1 add aqueous ammonia green precipitate formed which 

is insoluble in excess 
2 add dilute nitric acid then 

aqueous silver nitrate 
yellow precipitate formed 

 
What is the identity of salt Z? 
 

 A Copper(II) chloride 
 B Iron(II) chloride 
 C Iron(II) iodide 
 D Iron(III) iodide 
 
20 Ammonia is produced by the Haber process. 

 Which statement is not correct? 

  
 A An iron catalyst is used. 
 B Each hydrogen molecule reacts with three nitrogen molecules to form two 

molecules of ammonia. 
 C Hydrogen for the Haber process can be obtained by the cracking of crude oil. 
 D The reaction is reversible. 
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21  In two separate experiments, the reaction of calcium carbonate with an excess of 

dilute hydrochloric acid was investigated. The calcium carbonate used in 
Experiment I was more finely divided than that used in Experiment II. Assuming all 
other conditions were identical in both experiments, which of the following graphs 
best illustrates the results?  
 

 
 

 
22 Metal Z and its compounds undergo the following reactions. 

 
Reaction I: Z + 2HCl  ZCl2 + H2  
Reaction II: ZCO3  ZO  +  CO2  
Reaction III: ZO  + CO  Z + CO2 
 
What could metal Z be? 
 

 A Magnesium 
 B Copper 
 C Iron 
 D  Calcium 
 
 
 
 
 
 
 

A B 

C D 
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23 Four separate solutions are prepared such that each solution contains 1 g of one of 

the ions Fe2+, Fe3+, Cu2+, Zn2+. Excess aqueous sodium hydroxide is added to each 
solution and the mass of any resulting precipitate is recorded. Which of the following 
diagrams, A, B, C, D illustrates the results?  
 

 
 

 
24 The reaction shown below was carried out. Which of the following gives the correct 

colour of gas X, sodium iodide and gas Y? 
 

 
 

 gas X sodium 
iodide 

gas Y 

A Pale yellow Brown Violet 
B Greenish yellow White Violet 
C Pale yellow Yellow Brown 
D Greenish yellow Brown Brown 

 

 
 
 
 

A B 

C D 
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25  Pieces of apples usually go brown when they are left in air for a few minutes. To 

stop browning, cut apples are placed in special solutions. The graph below indicates 
how browning is affected by the pH of a solution. 
 

 
 
 
 
 
 
 
 
 
 
 
 
Which one of these solutions stops browning? 
 

 A sodium carbonate (pH 9) 
 B sodium chloride (pH 7) 
 C ethanoic acid (pH 4) 
 D sodium hydrogen sulfate (pH 2.5) 
 
26 Aqueous sodium hydroxide is a strong alkali while dilute ethanoic acid is a weak 

acid. The reaction between the alkali and the acid causes a change in the electrical 
conductivity of the mixture. 
 
Which of the following graph correctly shows the change in electrical conductivity 
when aqueous sodium hydroxide is added slowly to the dilute ethanoic acid until it is 
in excess? 
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27 Sulfur burns in air to form a water-soluble solid oxide. A small lump of sulfur was 

burnt in the tube shown in the diagram below. The initial volume of air in the tube is 
100 cm3. 
 

 
 
Which graph shows how the volume of gas remaining in the apparatus changes?  
 

 
 

 
  

A B 

C D 
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28 A student conducted three experiments to compare the reactivities of four different 
metals; copper, magnesium, metal Y and metal Z. 

  

 
 A deposit was observed on the metal strip for each experiment. 
 How many metals that were investigated will be able to react with aqueous 

hydrochloric acid? 
  
 A 1 
 B 2 
 C 3 
 D 4 
 
29 Which electrolytic set-up results in no change in the concentration of the solution 

during electrolysis? 
  
 A aqueous  sodium chloride solution between carbon electrodes 
 B copper(II) sulfate solution between copper electrodes 
 C copper(II) sulfate solution between platinum electrodes 
 D dilute sodium chloride solution between platinum electrodes 
 
30 In an electrolysis, the same amount of charge deposited 54.0 g of silver and      

14.9 g of tin. 
 If the charge on silver ion is 1+, what was the most likely charge of the tin ion? 

  
 A 1+ 
 B 2+ 
 C 3+ 
 D 4+ 
 
31 Which statement describes what happens when hydrogen and oxygen are used in 

a fuel cell? 
  
 A Electricity is generated due to flow of electrons from cathode to anode. 
 B Hydrogen is burned to form steam. 
 C Hydrogen is oxidised by losing electrons at the anode. 
 D Oxygen is oxidised by gaining electrons from hydrogen. 
 
 
 
 
 
 
 

Y2+ 
ions 

Cu2+ 
ions 

copper magnesium 

Z+ 
ions 

metal Y 
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32 The energy profile diagram for a chemical reaction is shown below. 

 

 
 Which statement about the energy profile diagram is correct? 
  
 A The overall enthalpy change is equal to x + y. 
 B The reaction is exothermic. 
 C The value of x would decrease in the presence of catalyst. 
 D The value of y would increase in the presence of catalyst. 
 
33 The scheme shows four stages, 1 to 4, in the conversion of solid candle wax, 

C30H62, into carbon dioxide and water 
  

1 C30H62(s) →C30H62(l) 
2 C30H62(l) →C30H62(g) 
3 C30H62(g) + 45.5O2(g)→30CO2(g) + 31H2O(g) 
4 30CO2(g) + 31H2O(g) →30CO2(g) + 31H2O(l) 

 

   
 Which stages are exothermic? 
   
 A 1 and 2 
 B 1 and 4 
 C 2 and 3 
 D 3 and 4 
 
 
 
 
 
 
 
 
 
 
 
 
 

Energy 
(kJ/mol) 

Progress of reaction 
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34 In the graph below, curve 1 was obtained by the reaction between 50.0 cm3 of  
1.00 mol/dm3 sulfuric acid and excess zinc granules. 

  

 
 Which changes would produce curve 2? 
  
 A increase the temperature by 10°C 
 B add the same mass of zinc powder instead of zinc granules 
 C use 100.0 cm3 of 1.00 mol/dm3 sulfuric acid instead of 50.0 cm3 of 1.00 

mol/dm3 sulfuric acid 
 D use 100.0 cm3 of 0.75 mol/dm3 sulfuric acid instead of 50.0 cm3 of 1.00 

mol/dm3 sulfuric acid 
 

35 A liquid X reacts with solid Y to form a gas. 
 

  

 
 Which two diagrams show suitable methods for investigating the speed of the 

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

cotton wool 

cotton wool 

Electronic 
balance 

Electronic 
balance 

Volume of 
hydrogen/ 
cm3 

Time/s 

stopper 

X
 
Y 
 

 

1                                         2 

X
Y 

   3                                                  
4 

X
Y 

stopper 

X
Y 
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36 Which pair of pollutants can cause the most damage to limestone buildings? 

  
 A carbon monoxide and oxygen 
 B chloroflurocarbons and ozone 
 C methane and sulfur dioxide 
 D nitrogen dioxide and sulfur dioxide 
 
37 The diagram shows the fractional distillation of petroleum. 

  

 
 Which row about fraction M and N are correct? 
  

 M burns more 
easily than N 

M has a higher boiling point 
than N 

M is more viscous 
than N 

A True False False 
B True True False 
C False True True 
D False False True 

 

 
38 In the polymerisation of ethene to form poly(ethene), which does not change? 

  
 A boiling point 
 B density 
 C empirical formula 
 D molecular mass 
 
39 The reaction between a carboxylic acid, CxHyCO2H and an alcohol, CnH2n+1OH, 

produces an ester. 
 

 How many hydrogen atoms does one molecule of the ester contain? 

  
 A y+ 2n 
 B y+2n+1 
 C y+2n+2 
 D y+2n+3 
 
 
 

Fraction M 
Fraction N 

Heated 
petroleum 
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40 The full structural formula of the amino acid, Arginine, is shown below. 

 

 
 The following statements were made about the amino acid. 

 
 1 It undergoes addition polymerisation.  

2 It forms a polymer with the same linkage as nylon. 
3 It reacts with magnesium to form hydrogen gas. 
4 It decolorises acidified potassium manganate(VII) solution readily. 

 

  
 Which statements are correct? 
  
 A 1 and 2 
 B 1 and 3 
 C 2 and 3  
 D 2 and 4 
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