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Answer all questions.

1. The fire triangle is shown below.

© WJEC CBAC Ltd.

OXYGEN
HE

AT
FUEL

 (a) Describe what the fire triangle shows. [1]

 

 

 (b) Use your understanding of the fire triangle to state how each of the following fire-fighting 
methods work. [3]

  Placing a heatproof mat over a beaker that contains burning ethanol

 

  Using water to put out a bonfire

 

  Cutting down trees to provide a fire break in a forest

 

 (c) A cook notices that a frying pan containing oil has caught fire. He decides to get a fire 
extinguisher to put the fire out. Choose from the following box the type of fire extinguisher 
that should not be used. [1]

carbon dioxide foam powder water

  Type of fire extinguisher not to be used  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

5
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2. Ethanol can be used as a fuel. It can be made by the fermentation of sugars using yeast.

 The following graph shows the rate of fermentation using different sugars at 25 °C.

© WJEC CBAC Ltd.

Increasing
rate of
fermentation

Sugar

glucose lactose sucrose fructose maltose

 (a) Identify the best sugar for producing ethanol and give a reason for your choice. [1]

  Best sugar  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  Reason  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 

 (b) The following table contains some statements relating to the use of ethanol as a fuel.

It is a renewable resource

Large areas of land required to grow the crops

Produces less soot than petrol when burnt

Engines require modifications to run on ethanol

Produces less heat per litre than petrol

Produces only carbon dioxide and water when burnt

 (i) In your opinion, should ethanol be used as a fuel? Give reasons to support your 
answer. [3]

  Opinion (Yes/No)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  Reasons  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 

 

 

 (ii) Complete the word equation for the complete combustion of ethanol. [1]

 ethanol + oxygen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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3. (a) Draw a line from each gas below to the observation made in identifying it. [3]

© WJEC CBAC Ltd.

carbon dioxide

ammonia

oxygen

relights a glowing splint

turns flame red

turns limewater milky

pops with a burning splint

turns damp red litmus blue

Gas Observation

 (b) The following box contains observations made when testing for some common metal 
ions.

 lilac flame yellow flame green flame

 blue precipitate brown precipitate green precipitate

 white precipitate

  Choose from the box the result you would expect for the following tests. [3]

  A flame test is carried out on a sample of sodium chloride

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

  A flame test is carried out on a sample of copper(II) sulfate

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

  Sodium hydroxide solution is added to a solution of iron(III) chloride

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

6
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4. (a) The structural formulae of some organic compounds are shown below.
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 (i) Give the letters, A-F, of two alkanes and two alcohols. [2]

  Alkanes   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  Alcohols  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 (ii) State which compound, A-F, has the molecular formula C3H6. [1]

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

 (b) Give the molecular formula of decane. [1]
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H
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H

H
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H
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

4

4
4

9
3

0
1

0
0

0
5



6

(4493-01)

Examiner
only

© WJEC CBAC Ltd.

5. (a) Sulfuric acid is produced by the contact process. The main stages in the process are 
shown below.

  Stage 1:  Burning sulfur in air to produce gas A

  Stage 2:  Passing gas A over a catalyst at 450 °C to produce gas B

  Stage 3:  Dissolving gas B in concentrated sulfuric acid to produce oleum

  Stage 4:  Diluting oleum to produce sulfuric acid

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

  Gas A  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  Gas B  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 (ii) Which stage involves a reversible reaction?  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

 (iii) Give a reason why gas B is not dissolved directly in water during stage 3. [1]

 

 



 (i) Calculate the percentage of sulfuric acid used for making paint and pigments. [2]

 Percentage used for making paint and pigments =  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . %

 (ii) One important use of sulfuric acid is in the production of fertilisers. Complete the 
following word equation for the production of ammonium sulfate. [1]

  sulfuric acid  +  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .              ammonium sulfate

 (iii) This type of fertiliser can be washed into rivers. Explain why this is a cause for 
concern. [3]
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paint and 
pigments

   5 % plastics

   5 % fibres and paper

30 % 
other 
uses

e.g. explosives, 
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(ammonium 
sulfate and 
ammonium 
phosphate)

15 %
detergents

Turn over.

 (b) The following pie chart shows the uses of sulfuric acid.
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6. The apparatus below can be used to measure the temperature as a neutralisation reaction takes 

place.
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 The graphs below show how the temperature changes when acids A and B are added separately 
to 25 cm3 of sodium hydroxide solution.

20 40 5030100
23

24

25

26

27

Temperature (°C)

Volume of acid added (cm3)

acid B

acid A

  thermometer

25 cm3 of sodium hydroxide solution

  burette

  hydrochloric acid

  clamp

  polystyrene cup
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 (a) Use the graphs opposite to find the

 (i) volume of acid required to neutralise the sodium hydroxide solution in both 
experiments, [1]

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

 (ii) maximum temperature rise for acid B. [1]

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

 (b) State which acid, A or B, is stronger and give a reason for your answer. [1]

  Stronger acid  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  Reason  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 

 (c) Describe how an indicator could be used to find the exact volume of acid needed for 
neutralisation. [3]

 

 

 

 

© WJEC CBAC Ltd.
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7. Ammonia is produced during the Haber process. The reaction is summarised in the diagram 
below.

© WJEC CBAC Ltd.

 (a) Give the name of gas A.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

 (b) Name catalyst B and state why it is used. [2]

 

 

 (c) The yield of ammonia is only 28 % therefore 72 % of the gases remain unreacted.

  Describe what happens to these unreacted gases and state why this is important. [2]

 

 

 

nitrogen, N2, 
from the air

450 °C, 200 atm, 
catalyst B

liquid ammonia

unreacted 
gases

gas A, formed 
from natural gas

Reactor
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 Describe how the yield of ammonia varies with temperature and pressure. [2]

 Temperature

 

 

 Pressure

 

 

 (e) Write a balanced symbol equation for the production of ammonia. [3]

  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

© WJEC CBAC Ltd.

10

 (d) The following graph shows the effect of temperature and pressure on the yield of ammonia 
during the Haber process.
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8. A pupil investigated the effect of temperature on the rate of fermentation using the apparatus 
shown below.
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gas syringeconical flask

glucose solution and yeast

 The experiment was carried out three times at five different temperatures. The volume of gas 
collected after 10 minutes was recorded each time. The results are shown below.

Temperature 
(°C)

Volume of gas collected after 10 minutes (cm3 )

1 2 3 Mean

20 9 8 7 8

30 38 40 32 39

40 52 53 54 53

50 35 32 33 33

60 12 11 12 12

 (a) Suggest why the circled value is considered to be anomalous. [1]

 

 

 (b) Plot a graph of the mean volume of gas collected against temperature on the grid 
opposite. [2]
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 (c) State what conclusions can be drawn from the graph. [2]

 

 

 

 

 (d) Write a word equation for the reaction taking place. [2]

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

 (e) Yeast produces a catalyst that allows this reaction to take place. Name the type of catalyst 
produced by yeast. [1]

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

8
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9. Limestone, CaCO3, is an important raw material. It can be converted into other useful materials 
as shown in the diagram below.

© WJEC CBAC Ltd.

 Describe how these reactions can be carried out in a laboratory.
 Your answer should include:

 • the conditions required for each reaction;

 • observations at each stage;

 • equations for the reactions taking place. [6 QWC]

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

END OF PAPER
6

limestone,
CaCO3

quicklime,
CaO

slaked lime,
Ca(OH)2

Reaction 1 Reaction 2
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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–

© WJEC CBAC Ltd.



(4493-01)

16

1 
H

Hy
dr

og
en

4 
H

e

H
el

iu
m

7 
Li

Li
th

iu
m

9 
B

e

Be
ry

lliu
m

11
 B

B
or

on

12
 C

C
ar

bo
n

14
 N

Ni
tro

ge
n

16
 O

O
xy

ge
n

19
 F

Fl
uo

rin
e

20
 N

e

N
eo

n

23
 N

a

S
od

iu
m

24
 M

g

Ma
gn

es
ium

27
 A

l

Alu
mi

niu
m

28
 S

i

S
ili

co
n

31
 P

Ph
os

ph
oru

s

32
 S

Su
lfu

r

35
 C

l

Ch
lo

rin
e

40
 A

r

A
rg

on

39
 K

Po
tas

siu
m

40
 C

a

C
al

ci
um

45
 S

c

Sc
an

diu
m

48
 T

i

Ti
ta

niu
m

51
 V

Va
na

diu
m

52
 C

r

Ch
rom

ium

55
 M

n

Ma
ng

an
es

e

56
 F

e

Iro
n

59
 C

o

C
ob

al
t

59
 N

i

N
ic

ke
l

64
 C

u

C
op

pe
r

65
 Z

n

Zi
nc

70
 G

a

G
al

liu
m

73
 G

e

Ge
rm

an
ium

75
 A

s

A
rs

en
ic

79
 S

e

Se
len

ium

80
 B

r

Br
om

in
e

84
 K

r

Kr
yp

to
n

86
 R

b

Ru
bid

ium

88
 S

r

St
ro

nti
um

89
 Y

Yt
tri

um

91
 Z

r

Zir
co

niu
m

93
 N

b

Ni
ob

iu
m

96
 M

o

Mo
lyb

den
um

99
 T

c

Te
ch

ne
tiu

m

10
1 
R

u

Ru
the

niu
m

10
3 
R

h

Rh
od

ium

10
6 
Pd

Pa
lla

diu
m

10
8 
Ag

S
ilv

er

11
2 
C

d

Ca
dm

ium

11
5 
In

In
di

um

11
9 
Sn Ti
n

12
2 
Sb

An
tim

on
y

12
8 
Te

Te
llu

riu
m

12
7 
I

Io
di

ne

13
1 
Xe

Xe
no

n

13
3 
C

s

Ca
es

ium

13
7 
Ba

B
ar

iu
m

13
9 
La

La
nth

an
um

17
9 
H

f

Ha
fn

iu
m

18
1 
Ta

Ta
nt

alu
m

18
4 
W

Tu
ng

ste
n

18
6 
R

e

Rh
en

ium

19
0 
O

s

O
sm

iu
m

19
2 
Ir

Iri
di

um

19
5 
P

t

Pl
at

in
um

19
7 
Au

G
ol

d

20
1 
H

g

M
er

cu
ry

20
4 
Tl

Th
all

ium

20
7 
Pb

Le
ad

20
9 
B

i

Bi
sm

ut
h

21
0 
Po

Po
lon

ium

21
0 
At

As
ta

tin
e

22
2 
R

n

R
ad

on

22
3 
Fr

Fr
an

ciu
m

22
6 
R

a

R
ad

iu
m

22
7 
Ac

Ac
tin

ium

3 11 19 37 55 87

2 8654361810
9

17 35

53 85

8 16 34 52 84
8315 33

7 51

6 14 32 50 82

5

13 31 49 81

30 48 80

29 47 79

28 46 78

27 45 77

26 44 76

1

25 43 75

24 42

74

23 41 73

22 40 72

21 39 57 89

4 12 20 38 56 88

PE
R

IO
D

IC
 T

A
B

LE
 O

F 
EL

EM
EN

TS

1
2

G
ro

up
3

4
5

6
7

0

A
X

Z N
am

e

Ke
y:

M
as

s 
nu

m
be

r

At
om

ic
 n

um
be

r
El

em
en

t S
ym

bo
l

© WJEC CBAC Ltd.


