
SM*(S17-3430U20-1)JUN173430U20101 © WJEC CBAC Ltd.

3
4

3
0

U
2

0
1

0
1

ADDITIONAL MATERIALS

In addition to this examination paper
you will need a calculator and a ruler.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen. Do not use gel pen. Do not use correction fluid.
Write your name, centre number and candidate number in the spaces at the top of this page.
Answer all questions.
Write your answers in the spaces provided in this booklet. If you run out of space, use the continuation 
page at the back of the booklet, taking care to number the question(s) correctly.

INFORMATION FOR CANDIDATES

The number of marks is given in brackets at the end of each question or part-question.
Question 6 is a quality of extended response (QER) question where your writing skills will be 
assessed.
The Periodic Table is printed on the back cover of this paper and the formulae for some common 
ions on the inside of the back cover.

Surname

Other Names

Candidate
Number

0

Centre
Number

S17-3430U20-1

For Examiner’s use only

Question Maximum
Mark

Mark
Awarded

1. 6

2. 4

3. 10

4. 12

5. 7

6. 6

7. 9

8. 6

Total 60

GCSE –  NEW

3430U20-1

SCIENCE (Double Award)

Unit 2: CHEMISTRY 1
FOUNDATION TIER

FRIDAY, 16 JUNE 2017 – MORNING

1 hour 15 minutes



2

(3430U20-1)02

Examiner
only

© WJEC CBAC Ltd.

Answer all questions.

1.	 (a)	 The diagrams show three methods, A, B and C, used to separate mixtures.

		  Give the letter, A, B or C, of the method you would use to:

	 (i)	 remove sand from sea-water,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .	 [1]

	 (ii)	 show that sea-water contains salt.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .	 [1]

strip of filter paper

water

evaporating basin

A

C

B

filter paper

filter funnel
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	 (b)	 Paper chromatography was used to show the pigments present in different hair dyes.

Hair dye
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	 (i)	 Give the two dyes that are mixed to make brown hair dye.	 [1]

		  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (ii)	 Green hair dye is made by mixing together blue and yellow dyes.
		  Draw on the diagram the result that you would expect to see for green hair dye.
	 [1]

	 (iii)	 The Rf value of a substance can be used to identify that substance.
		  The Rf value of the pigment in red hair dye is 0.4.

		  Use the equation below to calculate the distance this red hair dye would have moved 
on the diagram.	 [2]

distance moved  =  Rf × distance moved by solvent

	 distance moved = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cm 6
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2.	 The chemical formula of potassium carbonate is K2CO3.

	 (a)	 (i)	 State how many carbon atoms are present in the formula, K2CO3. . . . . . . . . . . . . . . . . . . . . . . . . . .	 [1]

		  (ii)	 Give the total number of atoms shown in the formula, K2CO3. . . . . . . . . . . . . . . . . . . . . . . . . . .	 [1]

	 (b)	 Calculate the percentage by mass of carbon in potassium carbonate, K2CO3.	 [2]

	 percentage by mass = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . %

4
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3.	 (a)	 Most of the tap water in Wales comes from mountain reservoirs. The water from these 
reservoirs is never pure.

	 (i)	 Information about some of the stages used in the treatment of tap water is shown.

		  Draw a line to connect each stage to the correct description. One has already been 
completed.	 [2]

Stage Description

filtration large insoluble particles are allowed to 
settle out as sludge

screening screens are used to remove objects such 
as leaves, sticks and litter

chlorination harmful bacteria are killed to make the 
water safe to drink

sedimentation small insoluble particles are removed by 
passing the water through sand beds
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	 (ii)	 The pie chart shows some of the main uses of water in a typical Welsh home.

		  Use the pie chart to answer parts I and II.

	 I.	 Calculate the percentage of water used for washing clothes.	 [1]

		  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . %

	 II.	 Give the name of the use that accounts for three times as much water as 
another use.	 [1]

		  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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	 (b)	 5 cm3 of three water samples, labelled A, B and C, were mixed with 10 drops of soap 
solution and shaken. One of the samples was distilled water. The boiling point of each 
water sample was also measured. The results obtained are shown.

froth

water

A B C

Water sample Boiling point (°C)

A 102

B 100

C 101

	 (i)	 Place the water samples, A, B and C, in order of hardness.	 [1]

		  hardest  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

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

		  softest   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (ii)	 Give the letter of the sample that is distilled water. Give two reasons for your 
choice.	 [2]

		  Sample . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

		  Reasons

		  1.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

		  2.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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	 (iii)	 The volume of each water sample and soap solution was kept the same for each 
test. State which other variable must also be controlled before measuring the froth 
height. Describe how you would control this.	 [2]

	

	

	

	 (iv)	 Hardness in water can be caused by dissolved calcium fluoride. Give the chemical 
formula for calcium fluoride.	 [1]

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

10
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4.	 When magnesium ribbon is added to excess hydrochloric acid, HCl, magnesium chloride and 
hydrogen gas are produced.

magnesium  +  hydrochloric acid               magnesium chloride  +  hydrogen

	 (a)	 Suggest two things that you would expect to see during this reaction.	 [2]

		  1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

		  2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (b)	 Write the symbol equation for the reaction that takes place.	 [3]

		  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  +  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .               . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  +  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (c)	 Amelia recorded the volume of gas produced for 7 minutes for this reaction. She carried 
out the reaction at room temperature, 20 °C. The results she collected are shown in the 
table.

Time (minutes) Volume of hydrogen produced (cm3)

0 0

1 15

2 28

3 32

4 45

5 49

6 50

7 50

	 (i)	 Plot a graph of her results on the grid opposite. Draw a suitable line and label it 
A.	 [3]
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	 (ii)	 Use the graph to find:

	 I.	 the volume of gas produced in 90 seconds, 	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .     [1]

	 II.	 the time taken for the reaction to end.	 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .     [1]

	 (iii)	 On the same grid, sketch the graph that would be obtained if Amelia repeated the 
same experiment at 40 °C. Label it B.	 [2]
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5.	 The following information is about the Group 7 elements of the Periodic Table, called the 
halogens.

H He
Li Be B C N O F Ne
Na Mg Al Si P S Cl Ar
K Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr

Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I Xe
Cs Ba Hf Ta W Re Os Ir Pt Au Hg Ti Pb Bi Po At Rn
Fr Ra

Group 7 – the halogens

	 The Group 7 elements all exist as diatomic molecules, meaning their atoms go around in pairs.  
Fluorine is found at the top of the group, astatine is at the bottom of the group.

	 Chlorine, atomic number 17, is a pale green gas at room temperature (20 °C). It has a melting 
point of −101 °C. Bromine, atomic number 35, is a red-brown liquid at room temperature. It has 
a melting point of −7 °C. Iodine, atomic number 53, is a grey solid at room temperature. It has a 
melting point of 114 °C.

	 Chlorine is used to make bleaches, to treat public drinking water and to sterilise public swimming 
pools. Bromine is used by gardeners in pesticides, to prevent insects from harming plants.  
Iodine solution is used as an antiseptic on wounds and on patients before being operated on.

	 (a)	 Which one of these statements best describes the trend in the melting points of the 
Group 7 elements as you go down the group? Tick (√) the correct answer.	 [1]

		  The melting point increases

		  The melting point decreases

		  The melting point increases and then decreases

		  There is no trend in the melting point

	 (b)	 What is the correct formula for chlorine gas? Tick (√) the correct answer.	 [1]

CL2 Cl2 cl2 2Cl
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	 (c)	 Predict a value for the boiling point of chlorine and explain your answer.	 [2]

		  Boiling point of chlorine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . °C

		  Explanation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

	 (d)	 Give the property that the Group 7 elements have that means they can be used as 
described in the text.	 [1]

	

	 (e)	 Decide whether the following statements about astatine are true or false.	 [2]

Astatine ... True / False

... is a solid at room temperature

... conducts electricity

... has a melting point higher than 114 °C

... is coloured

7
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6.	 You have been given three jars containing the compounds potassium bromide, barium 
chloride and calcium iodide.

? ? ?

	 Unfortunately the labels have been removed from the jars and, because they are all white 
compounds, they cannot be identified by their appearance.

	 Describe two tests that you should carry out on all three of the compounds, so that each 
compound can be identified.

	 State how you would carry out both tests and give the expected observations for each 
compound.	 [6 QER]

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

6
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7.	 (a)	 The Earth’s atmosphere has evolved over millions of years to its present composition.

		  The pie chart shows the composition of the atmosphere at one stage of its evolution.

other gases 1 % water vapour 1 %

carbon dioxide 18 %

nitrogen 80 %

	 (i)	 Describe the main differences in the composition of the atmosphere shown in the 
pie chart and that present on the Earth today.	 [3]

	

	

	

	

	 (ii)	 Complete the table to describe simple chemical tests that can be used in the 
laboratory to identify hydrogen and carbon dioxide.	 [2]

Gas Test carried out Expected observation

hydrogen

carbon dioxide
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	 (b)	 During the last 250 years the level of carbon dioxide in the atmosphere has increased.  
Most scientists believe that the increase in the level of carbon dioxide in the atmosphere 
has resulted in global warming.

		  The table below shows some data about the atmosphere between 1750 and 2000.

		  Use the data in the table to answer parts (i) and (ii). 

	 (i)	 Describe the trend in average global temperature between 1750 and 2000.	 [2]

	

	

	

	 (ii)	 Calculate the percentage increase in the concentration of carbon dioxide in the 
atmosphere from 1750 to 1850.	 [2]

	 percentage increase = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . %

9

Year
Concentration of carbon 

dioxide in the atmosphere
(parts per million)

Average global temperature
(°C)

1750 278 13.3

1800 282 13.4

1850 288 13.5

1900 297 13.7

1950 310 14.0

2000 368 14.6



(3430U20-1)18

18
Examiner

only

© WJEC CBAC Ltd.

8.	 (a)	 The following table gives information about some atoms, A-E.

A-E are not the chemical symbols of the elements.

Atom Number of protons Number of neutrons

A 12 12

B 10 10

C 6 8

D 11 12

E 6 6

		  (i)	 Give the letter, A-E, of the atom with a mass number of 12.	 [1]

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

	 (ii)	 Give the letter, A-E, of the atom found in Group 1 of the Periodic Table.	 [1]

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

	 (iii)	 Choose the letters, A-E, of the atoms that are isotopes. Give the reason for your 
choice.	 [2]

		  Letters  . . . . . . . . . . . . . . . . . . . . . . . . and . . . . . . . . . . . . . . . . . . . . . . . .

		  Reason  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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	 (b)	 The diagram below shows the electronic structure of an element in the Periodic Table.

	 (i)	 Using  to represent an electron, draw a diagram to show the electronic structure 
of the element which lies directly below this one in the Periodic Table.	 [1]

	 (ii)	 Explain why both of these elements are chemically unreactive.	 [1]

	

	

END OF PAPER

6
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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–
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