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1 The element sulfur is found on the Earth’s surface particularly in volcanic regions 
such as Sicily. The atomic number of sulfur is 16.

 (a) (i)  What is meant by the term element?

[1]

  (ii)  What is meant by the term atomic number?

[1]

 (b)  A sample of sulfur from a volcanic rock was analysed to give the following 
percentage abundance of its isotopes.

Isotope Percentage abundance

32S 95.02

33S  0.76

34S  4.22

  (i) Calculate the relative atomic mass for the sample of sulfur. Show your 
working out and give your answer to one decimal place.

Relative atomic mass =            [3]
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  (ii) Explain what is meant by relative in the term relative atomic mass.

[1]

  (iii)  Describe how an atom of 33S is different from an atom of 34S.

[1]

 (c)  Complete the table below. 

Atom/ion Number of 
protons

Number of 
neutrons

Number of 
electrons

32S

34S2−

[2]



*20GCM1204*

*20GCM1204*

11829

 (d)  A volcanic rock found in Sicily contains a compound made up of magnesium, 
silicon and oxygen. A sample of this compound was found to contain 1.80 g of 
magnesium, 1.05 g of silicon and 2.40 g of oxygen.

  Determine the empirical formula of this compound. 

  Show your working out.

Empirical formula:            [4]
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2 The elements of Period 2 are listed below.

lithium beryllium boron carbon nitrogen oxygen fluorine neon

 (a)  Lithium burns in air to form lithium oxide.

  (i) Write a balanced symbol equation for the reaction which occurs when 
lithium burns in air.

[3]

  (ii) Describe, in words and by writing electronic configurations, how lithium 
atoms react with oxygen atoms to form lithium oxide. State the charges of 
the ions formed.

[6]
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  (iii) Explain why lithium oxide conducts electricity when molten.

[1]

 (b)  Lithium also reacts with fluorine. In this reaction fluorine molecules form  
fluoride ions.

  Write a half equation for the formation of fluoride ions from a fluorine molecule.

[3]

 (c) Carbon reacts with oxygen to form carbon dioxide. Draw dot and cross diagrams 
to show the bonding in an oxygen molecule and the bonding in a carbon dioxide 
molecule.

  
oxygen carbon dioxide

[2]
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 (d)  Carbon has several allotropes including diamond, graphite and graphene. 

  (i)  What is meant by the term allotropes?

[2]

  (ii)  State one difference between the structure of graphite and the structure of 
graphene.

[1]

 (e)  Fluorine forms a compound with oxygen called oxygen difluoride, OF2.

  (i)  Name the type of bonding found in a molecule of oxygen difluoride.

[1]

  (ii)  Oxygen difluoride reacts very slowly with water to form hydrofluoric acid and 
oxygen gas. Write a balanced symbol equation for this reaction. 

[3]
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 (f) Lithium, carbon (in the form of diamond) and fluorine have very different melting 
points. The differences in melting points are the result of different types of 
structure and different forces or bonding between the particles in the structures.

  Complete the table below.

Lithium Carbon 
(diamond) Fluorine

Melting point (°C) 181 3550 −220

Structure metallic lattice

Forces or bonding 
broken on melting covalent bonding

Particles between 
which the forces or 
bonding are acting

molecules

[6]
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3  Chlorine and hydrated aluminium sulfate, Al2(SO4)3.xH2O, are both used in water 
treatment to make fresh water potable.

 (a) (i)  What is potable water?

[1]

  (ii)  Why is chlorine used in water treatment?

[1]

  (iii)  Describe the test for chlorine gas.

[3]

  (iv)  Why is aluminium sulfate used in water treatment?

[1]
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 (b) The following method may be used to prepare hydrated aluminium sulfate.

   Measure out 25 cm3 of dilute sulfuric acid into a beaker
   Warm the acid and add spatula measures of aluminium oxide until it is  

in excess
   Remove the excess aluminium oxide 
   Slowly evaporate the aluminium sulfate solution

  (i) What piece of apparatus is used to measure out 25 cm3 of dilute  
sulfuric acid?

[1]

  (ii) How is the excess aluminium oxide removed?

[1]

  (iii) Write the balanced symbol equation for the reaction of aluminium oxide and 
sulfuric acid. Include state symbols.

[4]

  (iv) What does xH2O represent in the formula Al2(SO4)3.xH2O?

[1]

  (v) Explain why dilute sulfuric acid is a strong acid.

[1]

  (vi) What is the effect on pH of decreasing the concentration of a solution of 
sulfuric acid?

[1]
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 (c) In an experiment, 12.60 g of hydrated aluminium sulfate crystals,  
Al2(SO4)3.xH2O, were heated to constant mass. The anhydrous aluminium 
sulfate formed had a mass of 6.84 g.

  Calculate the value of x in Al2(SO4)3.xH2O.

  Show your working out.

x =            [4]
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4 When experimenting with manganese(IV) oxide and compounds of the elements 
yttrium and indium, scientists accidentally discovered a new blue pigment. The new 
blue colour was named ‘YInMn blue’ after the elements it contained. It is being used 
as a new colour for crayons.

 (a)  Name the block of elements in the Periodic Table which form coloured 
compounds.

[1]

 (b)  Complete the table below.

Substance Colour

copper(II) oxide powder

copper(II) nitrate solution

calcium chloride solution

[3]
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 (c) A student used chromatography to analyse a coloured pigment. The student set 
up the apparatus as shown in the diagram below. A is a coloured pigment and B, 
C and D are spots of pure dyes.

level of 
solvent 
in the 
tank

chromatography 
paper

base line drawn 
in pencil

tank

A B C D

lid

  The student made an error in setting up the experiment. Identify the error and 
state the effect it would have.

  Error 

  Effect 

[2]
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 (d) A different student set up the same experiment correctly and obtained the 
chromatogram below.

  

solvent front

A B C D
base line x x x x

  (i)  Using a ruler, take measurements from the chromatogram and use them to 
calculate an Rf value for spot C.

Rf value =            [3]

  (ii) Explain which pure dye (B, C or D) is least soluble in the solvent.

[1]
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5 (a)  An investigation was carried out into the displacement reactions of the halogens. 
Bromine was added to a test tube containing sodium iodide solution and in a 
separate test tube chlorine was added to sodium bromide solution. A reaction 
occurred in both test tubes.

  State and explain what the student found out. In your answer you should 
include:

   word equations for the chemical reactions
   an order of reactivity, from most reactive to least reactive, of the halogens 

shown by these reactions
   an explanation of the order of reactivity of the halogens in terms of 

electronic configuration

  In this question you will be assessed on your written communication skills 
including the use of specialist scientific terms.

[6]
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 (b) Some analytical tests were carried out to identify the ions present in several 
compounds. Write the formula of the anion or cation present based on the 
results of the analytical tests given below.

  (i)  A white precipitate is produced on adding a few drops of barium chloride 
solution to a salt solution.

[1]

  (ii)  A white precipitate is produced on adding a few drops of sodium hydroxide 
solution to a salt solution. The white precipitate remains when excess 
sodium hydroxide solution is added.

[1]

  (iii)  On adding dilute nitric acid to a solid salt, a gas is produced which changes 
limewater from colourless to milky. 

[1]

  (iv)  A flame test was carried out on a solid salt and a crimson flame was 
observed.

[1]

THIS IS THE END OF THE QUESTION PAPER
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SYMBOLS OF SELECTED IONS

SOLUBILITY IN COLD WATER OF COMMON SALTS, 
HYDROXIDES AND OXIDES

Negative ions

Soluble
All sodium, potassium and ammonium salts
All nitrates
Most chlorides, bromides and iodides
EXCEPT silver and lead chlorides, bromides and iodides
Most sulfates EXCEPT lead and barium sulfates
Calcium sulfate is slightly soluble

Insoluble
Most carbonates 
EXCEPT sodium, potassium and ammonium carbonates
Most hydroxides
EXCEPT sodium, potassium and ammonium hydroxides
Most oxides
EXCEPT sodium, potassium and calcium oxides which react with water

Name Symbol

Ammonium

Chromium(III) Cr3+

Copper(II) Cu2+

Iron(II) Fe2+

Iron(III) Fe3+

Lead(II) Pb2+

Silver Ag+

Zinc Zn2+

Name Symbol
Butanoate C3H7COO-

Carbonate
Dichromate
Ethanoate CH3COO-

Hydrogencarbonate
Hydroxide OH–

Methanoate HCOO–

Nitrate NO
Propanoate C2H5COO–

Sulfate
Sulfi te

New
Spe

cifi
 ca

tio
n

Positive ions
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For fi rst teaching from September 2017

Data Leafl et
Including the Periodic Table of the Elements

For the use of candidates taking
Science: Chemistry,

Science: Double Award
or Science: Single Award

Copies must be free from notes or additions of any
kind. No other type of data booklet or information

sheet is authorised for use in the examinations

gcse examinations

chemistry
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* 58 – 71    Lanthanum series
† 90 – 103  Actinium series

a = relative atomic mass 

x = atomic symbol
b = atomic number

THE PERIODIC TABLE OF ELEMENTS
Group

a

b
x

*

†

1   

11 2 3 4 5 6 7

0

 285  

112
Copernicium

(approx)


