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1	 (a)	 Calcium is a reactive metal, found in Group 2 of the Periodic Table. A small piece 
of calcium is added to a beaker of water. The metal reacts with water as shown 
in the equation below.

		  calcium  +  water  →  compound A  +  hydrogen

	 	 (i)	 Tick () two correct observations in the table below for the reaction of 
calcium with water. 

Observations Tick ()

bubbles of gas

the reaction is slow throughout

the metal sinks and rises

the metal stays on the surface of 
the water

[2]

	 	 (ii)	 What is the name of compound A?

[1]
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	 (b)	 To find the order of the reactivity of silver, copper, zinc and lead, a small amount 
of each metal was placed into a test tube containing a salt solution of one of the 
other metals. For example, when some silver was added to a test tube 
containing copper(II) nitrate solution there was no reaction.

		  The table below illustrates the results for the whole investigation.

      Salt solution

  Metal

Silver nitrate Copper(II) 
nitrate

Zinc nitrate Lead(II) 
nitrate

Silver no reaction no reaction no reaction

Copper reaction no reaction no reaction

Zinc reaction reaction reaction

Lead reaction reaction no reaction

		  (i)	 Write down the order of the reactivity of the four metals from the most 
reactive to the least reactive.

Most Reactive

Least Reactive

[2]
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		  (ii)	 Complete the word equation for the reaction of zinc and silver nitrate 
solution.

			   zinc  +  silver nitrate  	 +

� [2]

		  (iii)	Circle two correct observations for the reaction of copper with silver nitrate 
solution.

blue solution
formed

red-brown solution
formed

grey solid
formed

white smoke
formed [2]

	 (c)	 Some metals react with oxygen to form a metal oxide.

	 	 (i)	 Balance the symbol equation below for the reaction between calcium and 
oxygen.

Ca      ++      O2            CaO

� [1]

		  (ii)	 Which one of the following metals would be less reactive than calcium  
with oxygen?

			   Circle the correct answer.

potassium      sodium      lithium      iron

� [1]
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2	 Four chemical reactions, A, B, C and D, are represented by the word equations 
below.

Reaction Word equation

A aluminium oxide    aluminium  +  oxygen

B nitrogen  +  hydrogen    ammonia 

C lead(II) oxide  +  magnesium    lead  +  magnesium oxide

D iron  +  oxygen  +  water    rust

	 (a)	 Reaction A is endothermic.

		  Tick () one statement in the table below which is always correct for an 
endothermic reaction.

Statements Tick ()

Heat is given out

Oxygen is lost

Heat is taken in

A gas is formed

� [1]

	 (b)	 Name the type of reaction occurring in Reaction B.

		  Circle the correct answer.

oxidation      displacement      reduction      combustion

[1]
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	 (c)	 State what is oxidised in Reaction C. Explain your answer in terms of loss or 
gain of oxygen.

What is oxidised: �

Explanation: 	

[2]

	 (d)	 Reaction D represents iron rusting.

		  State two barrier methods used to prevent iron from rusting.

1.	

2.	 [2]
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3	 Aluminium is extracted from aluminium oxide by electrolysis. The process takes 
place in a steel tank as shown below. This is an example of a redox reaction.

�� ���� ��

molten aluminium oxide

anodesteel tank

cathode molten aluminium

	 (a)	 (i)	 What are the anodes made from?

[1]

		  (ii)	 Oxygen is produced at the anode. 

			   Explain why the anodes have to be replaced regularly.

[2]
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		  (iii)	Explain why the aluminium oxide must be molten to conduct electricity.

[2]

	 	 (iv)	The aluminium oxide is dissolved in a substance to lower its melting point. 

			   What is this substance?

			   Circle the correct answer.

			           water        oil        cryolite        alumina� [1]

	 	 (v)	 How is molten aluminium removed from the tank?

[1]

	 (b)	 The extraction of aluminium from aluminium oxide is an example of a redox 
reaction. Define the term redox reaction.

[2]
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4	 This question is about crude oil and organic chemistry.

	 (a)	 Crude oil is a mixture of compounds made of hydrogen and carbon only.

	 	 (i)	 What name is given to compounds made of hydrogen and carbon only?

[1]

		  (ii)	 The following sentences describe the separation of crude oil by fractional 
distillation.

			   Select words from the list below to correctly complete the sentences.

evaporate        melt        condense 

freeze        melting        boiling

			   In fractional distillation the crude oil is heated. This causes the compounds  
 
to                      . 

			   The compounds rise up the fractionating column and                       
 
in the section where the temperature matches their                       
 
point.� [3]
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		  (iii)	Listed below are four fractions of hydrocarbons obtained from crude oil.

			   Draw a line from each fraction to its most appropriate use. One has been 
done for you. Each use can only be linked to one fraction.

petrol

Fraction

kerosene

naphtha

bitumen

fuel for aircraft

Use

fuel for cars

manufacturing chemicals

used for cooking

to surface roads

[3]
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	 (b)	 The structural formulae of six organic molecules, labelled, P, Q, R, S, T and U, 
are given below.

P Q R

H H H

H C C C

H H

H H

C C

HH

H H

H C C H

H H

S T U

H H H

H C C C C

H

H

H C H

H

H H

C C H

H H

H

H C

H

H

H

H

		  (i)	 Which molecule, P, Q, R, S, T or U, has the molecular formula C3H8?

[1]

	 	 (ii)	 Which molecule, P, Q, R, S, T or U, is ethene?

[1]

		  (iii)	What is the physical state at room temperature and pressure of molecule S?

[1]

		  (iv)	State the colour change observed in bromine water when it is mixed with 
molecule U.

			   from                                    to                                   � [2]
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5	 (a)	 Barium chloride, BaCl2.2H2O, contains water of crystallisation.

		  (i)	 State the chemical term that refers to a solid which contains water of 
crystallisation.

[1]

		  (ii)	 Calculate the relative formula mass of the BaCl2.2H2O.

			   (Relative atomic masses (Ar): Ba = 137; Cl = 35.5; H = 1; O = 16)

[1]

	 (b)	 Water of crystallisation can be removed from a sample of solid BaCl2.2H2O by 
heating strongly.

		  (i)	 Complete the following statement.

			   The type of reaction used for the removal of water of crystallisation is called  
 
thermal                          .� [1]

		  (ii)	 Describe the method used to remove all the water of crystallisation from a 
sample of solid BaCl2.2H2O, by completing the sentences below. 

			   Place a sample of solid BaCl2.2H2O into an                          dish.  
 
Heat strongly with a                          until constant 
 
                         .

� [3]
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		  (iii)	State what happens to the mass of the sample of solid BaCl2.2H2O during 
heating.

			   Circle the correct answer.

			   increases            stays the same            decreases
[1]

		  (iv)	Complete the balanced symbol equation below to show the removal of all 
the water of crystallisation from BaCl2.2H2O.

			   BaCl2.2H2O                         +                     � [2]
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6	 Nitrogen and hydrogen are important gases with many uses.

	 Nitrogen gas is present in the atmosphere.

	 (a)	 (i)	 What is the approximate percentage of nitrogen in the atmosphere?

			   Circle the correct answer.

0.03%              1%            21%            78%
� [1]

		  (ii)	 Four uses of gases are given below.

			   Circle the one use that relates to nitrogen.

welding      coolant      fizzy drinks      clean fuel
� [1]

		  (iii)	Nitrogen is also used in food packaging because it is unreactive.

			   Explain why nitrogen is unreactive.

[2]

		  (iv)	Listed below are three statements about the physical properties of nitrogen.

			   Use a tick () to identify whether the statements are true or false.

Statement True False

Nitrogen is colourless

Nitrogen has a pungent odour

Nitrogen has a low boiling point
� [3]
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	 (b)	 	The diagram below shows the preparation of hydrogen gas in a laboratory.

hydrochloric
acid

water

Y

X

Z

hydrogen

trough

thistle
funnel

conical
flask

beehive 
shelf

		  Give details of the preparation, test and use of hydrogen gas, using the 
following points:

		  	 Name the solid X and the pieces of apparatus labelled Y and Z.

		  	 Describe the test for hydrogen and state the result for a positive test. 

		  	 Explain why hydrogen is described as a clean fuel. 
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		  In this question you will be assessed on your written communication skills 
including the use of specialist terms.

		  Name the solid X and the pieces of apparatus labelled Y and Z.

		  Describe the test for hydrogen and state the result for a positive test.

		  Explain why hydrogen is described as a clean fuel.

[6]
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7	 A student investigated how the rate of reaction between lumps of solid calcium 
carbonate and excess hydrochloric acid varied with time by recording the mass of 
the reaction mixture every 10 seconds.

	 A graph of the student’s results is shown below.

	 (a)	 Complete the word equation for the reaction.

calcium	 hydrochloric 
carbonate + 	acid

   carbon  +
 dioxide + 

� [2]
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	 (b)	 Name the piece of apparatus that could be used to record the mass in  
this reaction.

[1]
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	 (c)	 Suggest why the mass of the reaction mixture decreased.

[1]

	 (d)	 Use the graph to complete the following two statements.

		  The reaction finished when the time was            s.

		  At 20 s the mass of the reaction mixture was        g.� [2]

	 (e)	 Suggest the effect that heating the hydrochloric acid would have on the rate of 
this reaction.

[1]

	 (f)	 On the grid opposite sketch the graph that would be obtained if the same mass 
of powdered calcium carbonate was used in place of lumps.� [3]

THIS IS THE END OF THE QUESTION PAPER
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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
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* 58 – 71    Lanthanum series
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a = relative atomic mass 
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b = atomic number
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