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Section A

Answer all questions.

1 The following is a list of elements.

chlorine     copper     fluorine     hydrogen

iron    neon     sodium     sulfur     zinc

 Complete the sentences below, choosing your answers from the above list.

 Each element may be used once, more than once or not at all.

 ........................................... is a metal that does not react with steam.

 ........................................... is an inert (unreactive) gas.

 ........................................... is the most reactive element in Group 17.

 ........................................... reacts with unsaturated vegetable oil to produce margarine.
 [3]

 [Total: 3]
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2 The Periodic Table on page 12 shows the chemical elements in rows (left to right) and columns 
(up and down).

 (a) (i) A column of elements in the Periodic Table is called a group.

   State the name for a row of elements in the Periodic Table.

 ...................................................................................................................................... [1]

  (ii) State the chemical symbol of the element which has a proton number of 32.

 ...................................................................................................................................... [1]

 (b) A compound Y contains only carbon and hydrogen. The diagram shows the bonding in Y. 
Only the outer electrons are shown for each atom.

H

H

HH C

  (i) Name compound Y.

 ...................................................................................................................................... [1]

  (ii) State the type of bonding present in Y.

 ...................................................................................................................................... [1]

 (c) Compound Y can be used as a fuel.

  Construct a chemical equation for the reaction when Y burns in a plentiful supply of air.

 .............................................................................................................................................. [2]

 (d) Hydrogen, H2, can also be burned as a fuel.

  Explain why it is less harmful to the environment to burn hydrogen than compound Y.

 ...................................................................................................................................................

 .............................................................................................................................................. [1]

 [Total: 7]
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3 This question is about gases in the air.

 (a) In December 1952, a large city experienced several days of exceptionally dense fog caused 
by pollution. 

  The graph shows the concentration of sulfur dioxide, SO2, in the air of the city, and also the 
number of people who died, between December 1 and December 15 in 1952.
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  (i) Calculate how many more people died on December 8 than on December 1.

  ........................................................... [1]

  (ii) It was suggested that there might be a link between the sulfur dioxide concentration and 
the number of deaths. 

   Explain how the information in the graph supports this idea.

 ...........................................................................................................................................

 ...................................................................................................................................... [1]
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 (b)   Carbon dioxide, CO2, is a gas found in the air. The concentration of carbon dioxide in the air 
is measured in parts per million.

  The change in concentration of carbon dioxide in the air between 1965 and 2015 is shown in 
the graph.
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  (i) Use values from the graph to describe the change in concentration of carbon dioxide in 

the air between 1965 and 2015.

 ...................................................................................................................................... [1]

  (ii) Suggest a reason for this change.

 ...........................................................................................................................................

 ...................................................................................................................................... [1]

 [Total: 4]
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4 (a) A student wants to separate the coloured pigments in a plant leaf by chromatography. The 
student grinds the plant leaf and separates the solids from the green solution. 

  (i) Identify the method used to separate the solids from the green solution.

 ...................................................................................................................................... [1]

  (ii) The student takes a drop of the green solution and puts a spot of it onto a piece of 
chromatography paper.

   From the diagrams below choose the letter for the most suitable piece of apparatus for 
this task.

A B C D

 apparatus  .......................................................... [1]

 (b) The student sets up the chromatography apparatus shown.

  The student made two mistakes. 

lid

solvent

spot of the
green solution

start line drawn
in black ink

  One mistake was to add too much solvent so that the start line was in the solvent.

  (i) Explain why this mistake would not lead to the separation of coloured pigments.

 ...........................................................................................................................................

 ...................................................................................................................................... [1]
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  (ii) Identify the second mistake and suggest how this mistake would be corrected.

mistake  ..............................................................................................................................

correction  ..........................................................................................................................
 [2]

  The mistakes were corrected, and the final chromatogram is shown.

  (iii) State the number of different pigments present in the green solution.

  ........................................................... [1]

 (c) Another student does an experiment to investigate the rusting of iron nails.

A B

air

iron nail

drying agent

air

iron nail

distilled water

  For tubes A and B, predict whether the nail will rust. In each case give a reason.

Does the nail rust in tube A?  ....................................................................................................

reason  .......................................................................................................................................

 ...................................................................................................................................................

Does the nail rust in tube B?  ....................................................................................................

reason  .......................................................................................................................................

 ...................................................................................................................................................
 [2]

 [Total: 8]
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Section B

Answer one question from this section.

5 Aluminium, iron and sodium are metallic elements. Aluminium and iron are widely used, but no 
useful objects can be made out of metallic sodium.

aluminium alloys are
used in aircraft

iron is used to make
steel for cars

 (a) (i) State one property of a metallic element which is different from a non-metallic element.

 ...........................................................................................................................................

 ...................................................................................................................................... [1]

  (ii) Use your knowledge of the metals in Group 1 of the Periodic Table to state one reason, 
other than cost, why no useful objects can be made out of metallic sodium.

 ...........................................................................................................................................

 ...................................................................................................................................... [1]

 (b) Iron reacts readily with dilute hydrochloric acid to form iron(II) chloride, FeCl 2.

  (i) Explain what is meant by an acidic solution in terms of the relative concentrations of 
hydrogen ions, H+, and of hydroxide ions, OH−.

 ...........................................................................................................................................

 ...................................................................................................................................... [1]

  (ii) Construct a chemical equation for the reaction of iron with dilute hydrochloric acid to 
form iron(II) chloride.

 ...................................................................................................................................... [2]
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  (iii) Iron(III) oxide also reacts with dilute hydrochloric acid.

   In a reaction, 10 mol of Fe2O3 is used. 

   Calculate the mass of Fe2O3 used.

   [Relative atomic masses: Ar: Fe, 56; O, 16]

 mass =  .......................................................  g [2]

 (c) A student did experiments to find the order of reactivity of four metals. He placed a sample of 
each metal in the four solutions shown in the table. He recorded the results in the table.

metal 
solution copper lead silver zinc

copper(II) nitrate     key 

 reaction took place 
 no reaction

lead(II) nitrate    

silver nitrate    

zinc nitrate    

  List the four metals in order of decreasing reactivity.

most reactive  ............................................................................................................................

 ............................................................................................................................

 ............................................................................................................................

least reactive  ............................................................................................................................
 [1]

 [Total: 8]
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6 The structural formula of ethene can be drawn as follows.

C

H

C

HH

H

 (a) Explain why ethene is described as an unsaturated compound.

 .............................................................................................................................................. [1]

 (b) Unsaturated compounds react with aqueous bromine.

  (i) Describe the colour change during this chemical reaction.

 ...........................................................................................................................................

 ...................................................................................................................................... [1]

  (ii) Construct a chemical equation for the reaction between ethene and aqueous bromine.

 ...................................................................................................................................... [2]

  (iii) Name the type of reaction that takes place between ethene and aqueous bromine.

 ...................................................................................................................................... [1]

 (c) Ethene is used to make the polymer poly(ethene).

  Define the term polymer.

 .............................................................................................................................................. [1]
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 (d) A section of a different polymer is shown.

C

H

H

C

H

CH3

C

H

H

C

H

CH3

C

H

H

C

H

CH3

  (i) Draw the full structural formula (displayed formula) of the monomer from which this 
polymer is formed.

 [1]

  (ii) Suggest the chemical name for this polymer.

 ...................................................................................................................................... [1]

 [Total: 8]
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