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1	 (a)	 The table below shows some tests carried out on sodium chloride.

Test Procedure Observations

1 A few drops of Solution A were added to a 
solution of sodium chloride. White precipitate

2

A flame test was carried out by dipping a 
piece of nichrome wire into Liquid B and 
then into a sample of solid sodium chloride. 
The wire was placed in a blue Bunsen 
burner flame.

3 A few drops of sodium chloride solution 
were placed on universal indicator paper.

Colour changes 
to green

		  (i)	 Name Solution A.

[1]

		  (ii)	 Name the white precipitate formed in Test 1.

[1]

		  (iii)	Name Liquid B.

[2]

		  (iv)	What would be observed when Test 2 was carried out?

[1]

		  (v)	 Using the results from Test 3, state the pH of sodium chloride solution.

[1]
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		  (vi)	What colour would be observed when sodium chloride solution is tested 
using red litmus paper and blue litmus paper?

Red litmus paper: 	

Blue litmus paper: � [2]
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	 (b)	 A white solid is thought to be sodium sulfate. Describe the practical steps and 
test you would carry out to show that the solid contains sulfate ions.

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

[6]
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2	 Oxygen gas may be prepared from the catalytic decomposition of  
hydrogen peroxide. 

	 (a)	 (i)	 The symbol equation for the decomposition of hydrogen peroxide solution is 
shown below. Balance the equation and insert state symbols.

			   H2O2(      )  →    H2O(      )  +  O2(      )
[2]

		  (ii)	 State the colour of hydrogen peroxide solution.

		  [1]

		  (iii)	Name the catalyst used for the decomposition of hydrogen peroxide.

		  [1]

		  (iv)	What is meant by the term catalyst?

	

	

		  [2]

		  (v)	 Describe the test for oxygen gas.

		  [1]

		  (vi)	State two physical properties of oxygen gas.

1.	

2.	  [2]
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	 (b)	 The apparatus below is used to monitor the mass during the catalytic 
decomposition of a sample of 25.0 cm3 of hydrogen peroxide solution over a 
period of time.

cotton wool plug

conical flask

hydrogen peroxide solution

electronic balance

catalyst

g

		  (i)	 Explain why the results obtained from the experiment are more reliable 
when a cotton wool plug is placed in the top of the conical flask.

	

	

		  [2]

		  (ii)	 What piece of apparatus is missing from the diagram?

		  [1]
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	 (c)	 The results of the experiment in (b) are plotted on the graph below.
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		  (i)	 Explain why the graph levelled off.

	

		  [1]

		  (ii)	 At what time was the loss in mass 0.15 g?

		  [1]
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		  (iii)	Calculate the total loss in mass during the experiment.
			   Show your working out.

loss in mass =                          g  [2]
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3	 Hydrogen gas may be generated from the electrolysis of dilute sulfuric acid.

	 (a)	 The apparatus shown in the diagram below may be used for the electrolysis of 
dilute sulfuric acid. The electrodes are made from platinum. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

gas produced at 
electrode 1

gas produced at 
electrode 2

 

electrode 1  

boiling tube  

electrode 2  

dilute sulfuric acid  

		  (i)	 What is meant by the term electrolysis?

	

		  [1]
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		  (ii)	 State two reasons why platinum is used for the electrodes.

1.	

2.	  [2]

		  (iii)	Write the formula for sulfuric acid.

		  [1]

		  (iv)	Explain why dilute sulfuric acid conducts electricity.

	

		  [1]

		  (v)	 Complete the table below for the electrolysis of dilute sulfuric acid.
	

Electrode 1 Electrode 2

Name of electrode

Name of gas produced

[4]

	 (b)	 Hydrogen reacts with nitrogen gas to form ammonia.

		  Describe how you would carry out the test to identify ammonia gas.

[4]
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4	 Hydrated chromium(III) nitrate, Cr(NO3)3.9H2O, is a violet solid. All of the water of 
crystallisation may be removed by heating a sample of the solid to constant mass.

	 The following mass measurements were taken.
	

Mass of crucible /g 25.24

Mass of crucible and hydrated solid /g 29.24

Mass of crucible and solid after heating to constant mass /g 27.62

	 (a)	 Draw a labelled diagram of the assembled apparatus used to heat the solid.

[4]

	 (b)	 What is meant by water of crystallisation?

[1]

	 (c)	 Explain how the solid may be heated to constant mass.

 [2]
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	 (d)	 Calculate the mass of the hydrated solid in the crucible.

mass =                    g  [1]

	 (e)	 Calculate the mass of water of crystallisation present in the hydrated solid.

mass =                    g  [1]

	 (f)	 Calculate the mass of the solid remaining after heating to constant mass.

mass =                     [1]

	 (g)	 Calculate the relative formula mass (Mr) of hydrated chromium(III) nitrate, 
Cr(NO3)3.9H2O

relative formula mass (Mr)                     [1]
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5	 (a)	 The diagram below shows an experiment which was set up to investigate rusting 
using five iron nails in test tubes. The test tubes were labelled A to E.  
In test tube E, the nail was suspended using plastic coated wire.  

		  The nails were checked daily for rust over a period of two weeks.  

water

iron
nail

 boiled water

oil 

anhydrous 
calcium chloride  

boiled water  

    A

plastic coated wire  

B C D E

		  (i)	 Describe the appearance of rust.

 [2]

		  (ii)	 In which of the test tubes (A, B, C, D or E) would rust appear first?

 [1]

		  (iii)	Explain why the iron nail in test tube D does not rust.

 [2]
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		  (iv)	What is the purpose of the anhydrous calcium chloride in test tube E?

 [1]

		  (v)	 Explain why the nail was suspended in test tube E.

	

		  [1]

		  (vi)	What is the chemical name for rust?

		  [2]

	 (b)	 The experiment in (a) was repeated using galvanised nails.

		  (i)	 What is meant by galvanised?

	

		  [1]

		  (ii)	 Explain why no rust would form when galvanised nails were used.

	

		  [1]
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	 (c)	 The following experiment was set up to determine which metals offer sacrificial 
protection to iron.

 

 

   1 2 3 4

test tube

metal wire
iron nail

water

		  Pieces of metal ribbon or wires were wrapped around the iron nails. The nails 
were placed in water in four test tubes as shown above. The table below shows 
which metals were wrapped around the nails.

Test tube Metal wire/ribbon Does rust form?

1 magnesium No

2 silver

3 copper

4 zinc

		  (i)	 Complete the table.� [3]

		  (ii)	 Explain why rust does not form in test tube 1.

	

		  [2]
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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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