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1	 (a)	 The process of rusting can be investigated experimentally. The following 
experiment was set up by placing iron nails in test tubes under different 
conditions.

Test tube A Test tube B Test tube C

water

cotton wool

anhydrous

calcium chloride

boiled

water

oil

		  (i)	 The test tubes were left for a week. In which test tube (A, B or C) did the  
nail rust?

	 [1]

		  (ii)	 State the two conditions required for iron to rust.

1.	

2.		  [2]

		  (iii)	Explain why the water in test tube B had been boiled.

	 [1]
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		  (iv)	What is the purpose of the anhydrous calcium chloride in test tube C?

[1]

		  (v)	 Fill the blank space below to give the full chemical name for rust.

hydrated iron(III)                   	  [1]

		  (vi)	Describe the appearance of rust.

[2]

	 (b)	 Rusting is an example of an oxidation reaction. Which two of the following 
statements are definitions for oxidation? Place a tick () in the right-hand box  
for each correct statement.

loss of oxygen

gain of oxygen

loss of hydrogen

gain of hydrogen

[2]

	 (c)	 State two methods used to prevent iron from rusting.

1.	

2.	 [2]
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2	 The results of a paper chromatography experiment involving a mixture of dyes 
(labelled M) and four pure dyes (labelled D1, D2, D3 and D4) are shown below.

M D1 D2 D3 D4

base line

	 (a)	 (i)	 What is the stationary phase in paper chromatography?

	 [1]

		  (ii)	 Label the solvent front on the chromatogram above.� [1]

	 	 (iii)	 Identify which pure dyes are present in the mixture of dyes, M.

[1]

		  (iv)	Which one of the pure dyes (D1, D2, D3 or D4) is the least soluble in the 
solvent? Give a reason for your answer.

Dye:	

Reason:	

[2]
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	 (b)	 Describe how a student can carry out an experiment to achieve the results 
shown in the chromatogram. 

		  In your answer you should describe:

	 	 	 how to prepare the chromatography paper
		  	 how the chromatography experiment is carried out
		  	 when the experiment should be stopped and how this is achieved.

		  In your answer you will be assessed on the quality of written 
communication including the use of specialist scientific terms.

		  How to prepare the chromatography paper:

		  How the chromatography experiment is carried out:
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		  When the experiment should be stopped and how this is achieved:

[6]
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3	 A series of five experiments was carried out using magnesium and hydrochloric acid. 
The acid was diluted as shown in the table to obtain five different concentrations.  
A strip of magnesium ribbon was added to the acid and the time taken for the 
magnesium to disappear was recorded.

	 The results obtained are given in the table below.

Experiment
Volume of 

hydrochloric  
acid /cm3

Volume of 
deionised  
water /cm3

Time taken for 
magnesium to 
disappear /s

1 5 20 140

2 10 15 80

3 15 10 50

4 20 5 40

5 25 0 36

	 (a)	 On the axes below, plot a graph to show how the time taken for the magnesium 
to disappear changes as the volume of hydrochloric acid changes. Draw a curve 
through the points.
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	 (b)	 Using the graph you have drawn in (a), answer the questions below.

		  (i)	 How does the time taken for the magnesium to disappear change as the 
volume of hydrochloric acid increases?

			   Circle the correct answer.

			   decreases                increases                no change
� [1]

		  (ii)	 What is the time taken for the magnesium to disappear when the volume of 
hydrochloric acid is 13 cm3? 

  s  [1]

	 (c)	 Complete the word equation for the reaction between magnesium and 
hydrochloric acid.

		  magnesium  +  hydrochloric acid  →                    +

[2]
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4	 Chemical tests often involve colour changes. 

	 (a)	 Indicators are substances that may change colour when they are used to test 
acidic or alkaline solutions. 

		  (i)	 State the colour observed when universal indicator is added to a solution of 
hydrochloric acid.

[1]

		  (ii)	 State the colour observed when sodium hydroxide solution is tested using 
red litmus paper.

[1]

	 (b)	 What colour change is observed when water is added to anhydrous  
copper(II) sulfate?

		  From                                 to                                  [2]

THIS IS THE END OF THE QUESTION PAPER



*12GDW7311*

*12GDW7311*

13915

BLANK PAGE

DO NOT WRITE ON THIS PAGE 



Permission to reproduce all copyright material has been applied for.
In some cases, efforts to contact copyright holders may have been unsuccessful and CCEA
will be happy to rectify any omissions of acknowledgement in future if notified.

For Examiner’s
use only

Question
Number

Marks

1

2

3

4

Total
Marks

Examiner Number

DO NOT WRITE ON THIS PAGE

*12GDW7312*

*12GDW7312*

GDW73/6

284251



© CCEA 2017

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 C
3
H

7
COO-

Carbonate

Dichromate

Ethanoate CH
3
COO-

Hydrogencarbonate

Hydroxide OH–

Methanoate HCOO–

Nitrate NO

Propanoate C
2
H

5
COO–

Sulfate

Sul� te

Positive ions

© CCEA 2017
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Including the Periodic Table of the Elements
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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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