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1	 The positions of some elements in the Periodic Table are shown below.

H

Li O

Mg

K Fe As

I

	 (a) 	Select the correct symbol from the Periodic Table above to answer the following 	
questions. 

		  (i)	 Which element has five electrons in the outer shell of its atom?

[1]

		  (ii)	 Which element has three shells containing electrons in its atom?

[1]

		  (iii)	Which element forms an ion with a charge of 2-?

[1]

		  (iv) 	Which element is a transition metal?

[1]

		  (v)	 Which element forms an ion with the same electronic configuration  
as argon?

[1]
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	 (b)	 Group 1 of the Periodic Table contains reactive elements. They show similar 
chemical properties and there is a trend in reactivity down the group.

		  (i)	 How are the Group 1 elements stored in the laboratory?

[1]

		  (ii)	 State the name by which the Group 1 elements are known.

[1]

		  (iii)	Explain why the Group 1 elements show similar chemical properties.

[1]

		  (iv)	State and explain the trend in reactivity down Group 1. 

Trend:	

Explanation:	

[3]
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	 (c)	 Group 1 elements react vigorously with cold water.

		  (i)	 State two observations which are made when a piece of potassium reacts 
with cold water but are not made when a piece of lithium reacts with cold 
water.

1.	

2.	 [2]

		  (ii)	 Write a half equation for the formation of a potassium ion from a  
potassium atom. 

[2]
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2	 Magnesium chloride and hydrogen chloride are compounds of chlorine. 

	 (a)	 (i)	 Draw a dot and cross diagram to show how magnesium chloride forms  
from atoms of magnesium and chlorine. 

� [6]

		  (ii)	 State two physical properties of magnesium chloride.

1.	

2.	 [2]



*20GCM1207*

*20GCM1207*

13959
[Turn over

	 (b)	 (i)	 Draw a dot and cross diagram to show the bonding in a molecule of 
hydrogen chloride. Label a lone pair of electrons in the diagram.

� [2]

		  (ii)	 Write a balanced symbol equation for the formation of hydrogen chloride 
from hydrogen and chlorine.

[3] 

	 (c)	 Complete the table below to give the name of bonding and type of structure 
which are found in magnesium chloride and in hydrogen chloride.

Compound Bonding Structure

magnesium chloride

hydrogen chloride

� [4]
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3	 Acidic, neutral and alkaline solutions may be classified using indicators. 

	 (a)	 Complete the table below. 

Solution pH Indicator Colour of indicator

sodium hydroxide 12 phenolphthalein

hydrochloric acid universal indicator

� [3]

	 (b)	 Sulfuric acid is a strong acid that ionises completely in water.

		  (i)	 Write an ionic equation to show the complete ionisation of sulfuric acid.

[3]

		  (ii)	 State how the pH of a sulfuric acid solution changes as the concentration of 	
hydrogen ions increases.

[1] 
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	 (c)	 The diagram below shows three reactions used to prepare soluble salts. 

Reaction 1 zinc metal

dilute
hydrochloric acid

copper(II) chloride ��water

sodium chloride � carbon dioxide

salt A ��gas B

 ��water 

Reaction 3 sodium carbonate

Reaction 2
excess of black

solid C 

		  (i)	 What is meant by the term salt?

[2]

		  (ii)	 Write the formula of salt A produced in Reaction 1.

[1]

		  (iii)	 Identify gas B produced in Reaction 1 and describe a test used to confirm 
the identity of this gas. 

 
Gas B:	

Test:	

 [2]
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		  (iv)	Write the formula of the black solid C used in Reaction 2.

[1]

		  (v)	 Explain why an excess of black solid C is used in Reaction 2.

[1]

		  (vi)	Write a balanced symbol equation for Reaction 3.

[3]



*20GCM1212*

*20GCM1212*

13959

4	 The oceans and seas are valuable sources of many chemical compounds which are 
dissolved in the water. The table below gives solubility values of a solid obtained 
from sea water.

Temperature /°C 0 20 40 60 80 100

Solubility of solid /g/100 g water 80 87 100 120 145 178

	 (a)	 Plot a solubility curve for the solid on the axes below using the data in the table.	
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	 (b)	 Use the solubility data and the graph you have drawn in (a) to answer the 
following questions. 

		  (i)	 What is the solubility of the solid at 90 °C?

 g/100 g water  [1]

		  (ii)	 28 g of the solid are mixed with 25 g of water at 60 °C. Explain whether the 
solution formed is saturated or unsaturated.

[2]

		  (iii)	Calculate the mass of solid that will crystallise when a saturated solution 
containing 40 g of water at 70 °C is cooled to 20 °C.

mass of solid =                   g  [4]
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	 (c)	 Sea water contains dissolved magnesium ions and chloride ions.

		  Describe chemical tests that could be carried out on a sample of sea water to 
confirm the presence of magnesium ions and of chloride ions. 

	
		  Your answer should include:

		  	 the reagents used in each test
		  	 the results for a positive test
		  	 ionic equations for any reactions which occur.

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

[6]
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5	 Silica gel is a desiccant which is often found in small packets in boxes of shoes and 
optical equipment.

	 A small quantity of anhydrous cobalt(II) chloride, CoCl2, may be added to the silica 
gel. A colour change from blue to pink is observed as the silica gel absorbs water. 
The pink colour indicates that the silica gel is no longer effective.

	 (a)	 (i)	 Suggest what is meant by the term desiccant.

[1]

		  (ii)	 Name another compound which could be used in place of anhydrous 
cobalt(II) chloride. 

[1]
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	 (b)	 A solution containing 0.15 moles of cobalt(II) chloride is mixed with another 
solution containing 0.26 moles of potassium hydroxide. A precipitate of cobalt(II) 
hydroxide forms. The equation for the reaction is:

CoCl2(aq)    +    2KOH(aq)    →    Co(OH)2(s)    +    2KCl(aq)

		  (i)	 How many moles of potassium hydroxide are required to react with 
0.15 moles of cobalt(II) chloride?

[1]

		  (ii)	 Which reactant is the limiting reactant?

[1]

		  (iii)	How many moles of cobalt(II) hydroxide are formed?

[1]

		  (iv)	Calculate the mass of cobalt(II) hydroxide formed. Give your answer to  
1 decimal place.

mass of cobalt(II) hydroxide =                   g  [2]



*20GCM1217*

*20GCM1217*

13959
[Turn over

	 (c)	 A 3.57 g sample of hydrated cobalt(II) chloride crystals, CoCl2.xH2O, was heated 
to constant mass. 1.95 g of solid remained after heating.

		  (i)	 Calculate the number of moles of water lost.

moles of water =                   [2]

		  (ii)	 Calculate the number of moles of anhydrous cobalt(II) chloride remaining 
after heating to constant mass.

moles of anhydrous cobalt(II) chloride =                   [1]

		  (iii)	Calculate the value of x in CoCl2.xH2O.

x =                   [1]
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	 (d)	 Cobalt(II) oxide reacts with oxygen at 700 °C to form Co3O4 as shown in the 
equation below.

6CoO    +    O2    →    2Co3O4

		  Calculate the mass of Co3O4, in kg, formed from the reaction of 945 g of 
cobalt(II) oxide with excess oxygen. Give your answer to 2 decimal places. 

mass of Co3O4 =                   kg  [4]
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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

Positive ions

© CCEA 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
11984.02
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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)
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