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1	 The reactivity series is a list of metals arranged in order of their decreasing reactivity. 

	 (a)	 Describe what would be observed when copper is heated in air.

[2]

	 (b)	 When calcium is added to cold water a vigorous reaction occurs. A number of 
observations can be made, one being that heat is given off. State three other 
observations.

1.	

2.	

3.	 [3]
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2	 A sample of hydrated copper(ll) sulfate, CuSO4.5H2O, was placed in an evaporating 
basin and heated to a constant mass.

	 (a)	 Explain what is meant by the term heated to a constant mass.

[2]

	 (b)	 Draw a labelled diagram of the assembled apparatus needed to carry out  
this experiment.

� [4]

	 (c)	 Anhydrous copper(II) sulfate can be used to test for water.

		  State the colour change that would be observed when water is added to 
anhydrous copper(II) sulfate.

                                 to                                 	 [2]
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3	 (a)	 You are provided with three beakers labelled A, B and C. 
		  Each beaker contains a colourless solution. 
		  One is sodium carbonate solution, one is dilute hydrochloric acid and one is  

calcium hydroxide solution but the labels don’t tell you which solution is in 
which beaker.

		  Magnesium was added to some of the solution in beaker C, fizzing was 
observed and the magnesium disappeared.

		  	 Describe what observations you would expect if dilute hydrochloric acid and 
sodium carbonate solution were mixed.

		  	 Describe what observations you would expect if dilute hydrochloric acid and 
calcium hydroxide solution were mixed.

		  	 Which of the three solutions must beaker C contain? Explain your answer.

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

		  If I mixed dilute hydrochloric acid and sodium carbonate solution I would expect 
to observe:

		  If I mixed dilute hydrochloric acid and calcium hydroxide solution I would expect 
to observe:



*08GDW7705*

*08GDW7705*

13588

[Turn over

		  Which of the three solutions must beaker C contain? Explain your answer.

[6]

	 (b)	 Write a balanced symbol equation for the reaction between hydrochloric acid 
and calcium hydroxide. 

[3]
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4	 Hydrogen peroxide solution slowly decomposes at room temperature to form water 
and oxygen according to the equation:

2H2O2(aq)  →  2H2O(l)  +  O2(g)

	 The catalyst, manganese (IV) oxide can be added to increase the rate of 
decomposition of hydrogen peroxide.

	 A student investigated the rate of this reaction by measuring out 50 cm3 of  
0.1 mol/dm3 hydrogen peroxide solution and adding 0.5 g of manganese(IV)  
oxide catalyst. The reaction was carried out at room temperature (20° C). The  
total volume of gas produced was measured at 20 second intervals and recorded  
in the table below.

Time /s 0 20 40 60 80 100 120

Total volume of O2 

produced /cm3 0 35 48 53 55 55 55

	 (a)	 (i)	 On the grid below:

			   	 label the y-axis; 

			   	 plot a graph to show how the volume of oxygen gas produced changes 
with time when hydrogen peroxide decomposes.
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� [4]
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		  (ii)	 At what time did the reaction stop?

[1]

		  (iii)	From your graph, how long did it take for 40 cm3 of oxygen to be produced?

[1]

		  (iv)	Using your answer from (b)(ii) and the equation below:

Rate = 1

Time

			   calculate the average rate of this reaction and state the units. 

average rate:                         [2]

	 (b)	 The student repeated the experiment as before but this time at the higher 
temperature of 40 °C. On the grid in part (a)(i), draw the line or curve you  
would expect if the experiment was carried out at 40 °C.� [2]

	 (c)	 Explain, using the collision theory, how the rate of reaction is affected by 
increasing the temperature. 

[3]
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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 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

Data Leaß 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)
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