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Answer all questions. 

1.	 (a)	 The diagram shows a blast furnace which is used to extract iron.

		  Labels A, B, C, D and E show where substances enter and leave the furnace.

© WJEC CBAC Ltd.02

	 (i)	 Give the letter, A, B, C, D or E, that shows where

		  iron ore enters the furnace	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

		  waste gases leave the furnace	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

		  slag is removed	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .	 [3]

C

B

A

E

D
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	 (ii)	 One of the main reactions inside the blast furnace is represented by the following 
equation.

1

2 3

ironiron oxide carbon monoxide+ carbon dioxide+

		  Give the number of the arrow that shows oxidation.	 [1]

		  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (iii)	 Limestone is added to the furnace to remove impurities.

		  The chemical name for limestone is calcium carbonate. 

		  Calcium carbonate contains the ions Ca2+ and CO3
2–.

		  Circle the correct formula for calcium carbonate.	 [1]

CaCO             Ca2CO3             CaCO3             Ca(CO3)2

	 (iv)	 One of the waste gases that leaves the blast furnace is carbon dioxide, CO2.

		  Put a tick (√) in the box next to the diagram that best represents a carbon dioxide 
molecule.	 [1]
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	 (b)	 The diagram shows an electrolysis cell used in the extraction of aluminium.

© WJEC CBAC Ltd.04

anodeoxygen gas

molten 
aluminium oxide 
and cryolite molten aluminium

cathode

	 (i)	 Draw one line from each term to its correct definition.	 [3]

Term Definition

anode

positive electrode

a substance that removes impurities

a substance that is split up during the process

using electricity to make a compound

using electricity to split up a compound

negative electrode

electrolyte

electrolysis
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	 (ii)	 Underline the correct word in the brackets to complete each sentence.	 [3]

		  Cryolite is added to lower the ( density / melting point / boiling point ) of the 

electrolyte.

		  When choosing a location for an aluminium plant in the UK, it is important to be 

near a port to ( import / export / clean ) the aluminium ore.

		  At the temperature inside the cell, the aluminium is produced as a

		  ( solid / liquid / gas ).

	 (iii)	 The equation for the reaction that takes place during the extraction of aluminium 
is given below.

© WJEC CBAC Ltd.05

2Al2O3 + 3O2Al

		  Choose a number from the box to balance the equation.	 [1]

2 4 6

13
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2.	 (a)	 Hannah and Evan investigated the temperature increase when sodium hydroxide 
solution was added to dilute hydrochloric acid.

		  The method they used to collect their results is given below.

	 1.	 Measure 25 cm3 of hydrochloric acid into a polystyrene cup.

	 2.	 Record the temperature of the hydrochloric acid.

	 3.	 Measure 25 cm3 of sodium hydroxide and add it to the hydrochloric acid.

	 4.	 Record the highest temperature of the mixture.

	 5.	 Calculate the temperature increase for the reaction.

	 (i)	 Choose apparatus from the box to complete the following sentences.	 [2]

© WJEC CBAC Ltd.06

balance          Bunsen burner          thermometer          measuring cylinder

test tube          stopwatch          tongs          beaker

		  Hannah and Evan used a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . to measure 25 cm3 

of hydrochloric acid accurately.

		  Hannah and Evan used a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . to measure the 

temperature of the mixture.

	 (ii)	 Give one way that Hannah and Evan could check that the method produces 
consistent results.	 [1]

	

	 (iii)	 Hannah and Evan calculated a temperature increase of 17 °C.

		  Give the term used to describe a reaction that gives a temperature increase.	 [1]

		  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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	 (b)	 When chlorine reacts with hydrogen, hydrogen chloride is formed.

© WJEC CBAC Ltd.07

H H Cl Cl
H Cl

ClH
+

		  The bond energies are given in the table.

Bond Bond energy (kJ)

H H 436

Cl Cl 243

H Cl 432

	 (i)	 The energy needed to break the bonds in the hydrogen and chlorine molecules is 
679 kJ. Show how this value is calculated.	 [1]

	 (ii)	 Calculate the energy released when two molecules of hydrogen chloride are 
formed.	 [2]

Energy released = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kJ
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	 (iii)	 The energy profile diagram for the reaction between hydrogen and chlorine is 
given below.

© WJEC CBAC Ltd.08

a

c

d
b

Progress of reaction

Energy

		  Give the letter that shows

		  the activation energy	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

		  the overall energy change for the reaction	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .	 [2]

9
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3.	 (a)	 The diagram shows apparatus that can be used to investigate the products formed 
when methane gas burns. Methane has the formula CH4.

© WJEC CBAC Ltd.10

burning 
methane 
gas

ice

colourless liquid X limewater turns milky

colourless gas Y

suction pump

	 (i)	 Name the gas present in the air that is needed for methane to burn.	 [1]

		  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (ii)	 Name the products formed.	 [2]

		  Colourless liquid X	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

		  Colourless gas Y	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (iii)	 Tick (√) the box that gives the name of the group of substances that methane 
belongs to.	 [1]

		  alkenes	

		  monomers	

		  polymers	

		  alkanes	
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	 (b)	 Methane has the formula CH4. Its molecules consist of one carbon atom and four 

hydrogen atoms bonded together.

	 (i)	 Draw a diagram in the box to show how the atoms bond to form a methane 
molecule.	 [2]

© WJEC CBAC Ltd.11

C H H H H

	 (ii)	 Give the name of this type of bonding. 	 [1]

		  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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	 (c)	 The fire triangle can be used to explain how fires are extinguished.

© WJEC CBAC Ltd.12

OX
YG

EN HEAT

FUEL

		  The following table gives information about three different types of fire and the methods 
used to extinguish them.

		  However, each of the three fires has an error in one of the columns.

Fire Type of fire Firefighting method How method works

1 chip pan fire tea towel removes the heat

2 bonfire fire blanket removes the heat

3 electrical fire fire breaks removes the fuel

		  Circle the errors for fires 1 and 2 and then correct them in the table below.

		  The error for fire 3 has already been circled and the correction given.	 [2]

Fire Correction

1

2

3 Fire breaks are used to extinguish a forest fire

9
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4.	 (a)	 Supermarkets across the UK now charge 
customers a minimum of 5p for every plastic 
carrier bag supplied.

		  The reason for the charge is to reduce the number 
of plastic carrier bags used by consumers and 
therefore reduce waste and litter.

		  Since the introduction of the charge for plastic 
carrier bags in Wales, the number of these bags 
used by consumers has fallen by over 70 %.

		  Similarly, reports in England claim that supermarkets have issued 83 % fewer bags 
since the charge was introduced.

		  It is estimated that every person in the UK currently uses around 25 plastic carrier bags 
per year, compared to around 140 before charges were introduced.

		  The majority of the money retailers generate from sales of carrier bags is donated to 
good causes. A survey of retailers across England and Wales reported that £87 million 
had been donated to good causes since the introduction of the 5p charge, amounting to 
4p for every bag sold.

	 (i)	 Use the information in the passage to decide whether the following statements are 
true or false. 

		  Put a tick (√) in the correct column for each statement.	 [3]

© WJEC CBAC Ltd.14

Statement True False

The number of plastic bags used in Wales and England has 
reduced since charging for them

Retailers donate all the money generated from the sale of 
plastic bags to good causes

Plastic bags are no longer used

The charge for plastic bags has totally stopped their use in 
Wales

The use of plastic bags leads to environmental problems

The charge for plastic bags is beneficial to good causes

PMT
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	 (ii)	 How many fewer plastic bags will each person in the UK use over a 5-year period, 

based on the estimated number of bags used per person before and after the 
charge was introduced?	 [2]

Number of bags =  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (b)	 More than half of all consumers still regularly buy plastic bags.

		  The pie chart shows the results of a survey where 100 consumers were asked what is 
the most they would pay for a plastic bag.

© WJEC CBAC Ltd.15

		  Give the number of consumers that would be prepared to pay more than 5p for a 
plastic bag.	 [2]

Number of consumers = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

	 (c) 	 Give one property of plastics which leads to long-term environmental problems.	 [1]
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5.	 Seren and Ethan carried out an experiment to compare the reactivities of three metals.

	 The table shows the results obtained when each metal was placed into solutions of the nitrates 
of the other metals.

	 A tick (√) indicates that a reaction took place and a cross (×) indicates that no reaction took 
place.

© WJEC CBAC Ltd.16

magnesium iron copper

magnesium nitrate × ×

iron(II) nitrate √ ×

copper(II) nitrate √ √

	 Use the results to give the order of reactivity of the metals. Explain your answer in terms of the 
reactions taking place. Include equations in your answer.	 [6 QER]

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

6
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6.	 Polymer gels are commonly used in disposable nappies.

	 A company that manufactures disposable nappies was investigating the effect of temperature 
on the mass of water the polymer gel in their nappies is able to absorb.

	 (a)	 The results collected using water at 40 °C are given below. The initial mass of the 
polymer gel bead was 0.035 g.

Time
(hours) Mass of bead (g) 

Mass of water 
absorbed by bead (g)
(to 1 decimal place) 

0 0.035 0.0

2 4.048 4.0

4 6.030 6.0

6 7.280 7.2

8 7.891 7.9

10 8.181 8.1

12 8.181 8.1

	 (i)	 The percentage increase in the mass of the bead is calculated using the following 
equation.

percentage increase =  × 100
mass of water absorbed

initial mass of bead

		  Calculate the percentage increase in the mass of the bead after 2 hours.  
Give your answer to the nearest whole number.	 [1]

		  Percentage increase = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . %

	 (ii)	 What property of polymer gels does the figure calculated in part (i) demonstrate?
				   [1]
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	 (b)	 (i)	 On the grid below, plot the results using water at 40 °C and draw a suitable line. 
			   Use the mass of water absorbed by the bead to 1 decimal place.

			   The results using water at 10 °C have already been plotted.	 [3]

© WJEC CBAC Ltd.19
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	 (ii)	 Give two differences between the absorbing properties of the bead using water 
at 10 °C and at 40 °C.	 [2]

		  Difference 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

		  Difference 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

7
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7.	 The reactions of acids with metals, bases and carbonates are summarised in the following 
equations.

	 •	 acid   +   metal   →   salt   +   hydrogen

	 •	 acid   +   base   →   salt   +   water

	 •	 acid   +   carbonate   →   salt   +   water   +   carbon dioxide

	 (a)	 The diagram shows some reactions of hydrochloric acid, HCl.

© WJEC CBAC Ltd.20

	 (i)	 Give the names of substances A and B.	 [2]

		  Substance A	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

		  Substance B	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (ii)	 Give the formulae of substances C and D.	 [2]

		  Substance C	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

		  Substance D	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

substance C  +  H2O

KCI  +  substance D

hydrochloric acid
HCI MgCl2  +  H2

ZnCl2  +  H2O
+  substance B

KOH

ZnCO3

CuO substance A
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	 (b)	 Complete the equation for the reaction between hydrochloric acid and sodium 

carbonate by

	 •	 writing the formula of sodium carbonate on the dotted line
	 •	 putting a number into the box to balance the equation	 [2]

© WJEC CBAC Ltd.21

++ 2NaCI H2O + CO2HCl

	 (c)	 Silver nitrate solution is used to identify the chloride ions present in hydrochloric acid.

	 (i)	 Give the observation made when silver nitrate solution is added to hydrochloric 
acid.	 [1]

	

	 (ii)	 Put a tick (√) in the box next to the correct ionic equation for the reaction between 
silver nitrate and hydrochloric acid.	 [1]

		  CI–(aq) AgCI(aq)Ag+(aq) + 	

		  CI+(aq) AgCI(aq)Ag–(aq) + 	

		  CI–(aq) AgCI(s)Ag+(aq) + 	

		  CI–(s) AgCI(s)Ag+(s) + 	

		  CI+(aq) AgCI(s)Ag–(aq) + 	

END OF PAPER
8
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FORMULAE FOR SOME COMMON IONS

POSITIVE IONS NEGATIVE IONS
Name Formula Name Formula

aluminium
ammonium
barium
calcium
copper(II)
hydrogen
iron(II)
iron(III)
lithium
magnesium
nickel
potassium
silver
sodium
zinc

Al3+

NH4
+

Ba2+

Ca2+

Cu2+

H+

Fe2+

Fe3+

Li+

Mg2+

Ni2+

K +

Ag+

Na+

Zn2+

bromide
carbonate
chloride
fluoride
hydroxide
iodide
nitrate
oxide
sulfate

Br –

CO3
2–

Cl–

F –

OH–

I –

NO3
–

O2–

SO4
2–

PMT
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