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Answer all questions.

1. (a) The diagram below shows an atom of oxygen.

A

B

electron          neutrons          nucleus          protons

Use the words in the box below to complete the following sentences.

(i) The centre of the atom, labelled A, is called the . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . [1]

(ii) The centre of the atom contains

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . [2]

(iii) The particle labelled B is an . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . [1]

(b) The chemical formula of sodium sulphate is Na2SO4.

(i) State how many sulphur atoms are present in the formula, Na2SO4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

(ii) Give the total number of atoms shown in the formula.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]
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2. This question is about the reactions of the Group 1 element sodium.

Use only the words in the box below to answer parts (i), (ii) and (iii).

(i) The diagram below shows sodium reacting with water.

I. Name gas A. [1]

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

II. The universal indicator solution turns purple showing that a strong alkali is formed
during the reaction.

Name the strong alkali formed. [1]

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

hydrogen          lilac          sodium          sodium chloride

sodium hydroxide          sodium oxide          yellow-orange

sodium

water and universal indicator solution

gas A which pops when
tested with a lighted splint



I. Name the white solid B. [1]

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

II. State the colour seen when sodium burns in oxygen. [1]

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

(iii) The word equation below represents the reaction between sodium and chlorine.

oxygen

burning sodium

white solid B

(ii) The diagram below shows sodium reacting with oxygen.
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sodium      +      chlorine                           sodium chloride

I. Name the metal in the word equation. [1]

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

II. Name the product in the reaction. [1]

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

6Turn over.(236-01)



6 Examiner
only

Arholwr
yn unig

4

3. Read the information in the box below.

Use only the information in the box above to answer part (a).

(a) (i) State the idea that was suggested by Alfred Wegener in 1915. [1]

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

(ii) Give one piece of evidence used by Alfred Wegener to support his idea. [1]

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

(iii) State what scientists discovered that resulted in Wegener’s idea being accepted. [1]

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

(b) Give one way in which people might have learned about Wegener’s idea. [1]

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

In 1915, a scientist called Alfred Wegener came up with the idea that the Earth’s
continents were once joined. He suggested they had moved apart to their present
positions. His evidence was the close fit of the coastlines and the similar rocks and
fossils found on the separate continents.

His idea was not accepted by other scientists because he could not explain what
caused the continents to move.

In the 1960s, Wegener’s idea was finally accepted when scientists found that
convection currents deep inside the Earth were causing the continents to move.

(236-01)
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The results are shown in the table below.

4. An experiment was carried out to find how long a candle stayed alight under different sized
beakers.

Beaker volume/ cm3 Burning time /seconds

100

200

400

600

800

4

11

20

30

38

(236-01)

beaker
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(a) (i) Plot the results from the table on the grid below and draw a line of best fit. Your line
should go through the origin (0, 0).
The first point in the table has been plotted for you. [3]

Burning
time /

seconds

Beaker volume / cm3

(ii) Use the graph to state how the burning time changes as the volume of the beaker
increases. [1]

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

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

(iii) State how the results could be made more reliable. [1]

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

(b) (i) The beakers become hot during the experiments. State the term used to describe all
reactions that produce heat. [1]

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

(ii) The two gases formed when a candle burns in air are carbon dioxide and water
vapour.

Use this information to give the two elements which must be present in candle wax.
[2]

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

0 100 200 300 500 600
0

10

20

30

40

400 700 800
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5. The diagrams below show a model of some of the major changes in the Earth’s atmosphere since
its formation 4500 million years ago.

CO2

CH4

H2O

NH3

NH3

CH4

CO2

CH4

O2CO2 NH3

O2CO2 N2

O2 N2 CO2

H2O

H2O

H2O

Sedimentary rock
Fossil fuels

Stage 1
Atmosphere formed from volcanic gases

Stage 2
Oceans formed

Stage 3
Photosynthesis taking place

Stage 4
Methane, CH4, and ammonia, NH3, change to

form water, carbon dioxide and nitrogen

Stage 5
Most of the carbon dioxide becomes locked in

fossil fuels and sedimentary rocks.

(236-01)



(i) Name the gas present in both Stages 1 and 5. [1]

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

(ii) I. In Stage 2, the oceans were formed from water vapour. Name this process. [1]

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

II. State what must have happened to the temperature of the atmosphere for this
process to occur. [1]

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

(iii) I. Name the gas which is formed as a result of photosynthesis in Stage 3. [1]

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

II. Name the type of living thing that carries out photosynthesis. [1]

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

(iv) Name one example of a fossil fuel formed in Stage 5. [1]

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

11 Examiner
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6. Acid rain is an increasing environmental problem. One of the causes is the production of nitrogen
oxides.

(i) The pie chart below shows the sources of the nitrogen oxides present in the atmosphere.

12 Examiner
only
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Road transport
34%

Other transport
6%

Energy
production

28%

Domestic and
commercial
combustion

16%

Industrial
combustion

16%

sources of nitrogen oxides in the atmosphere

Use the chart to give the main source of nitrogen oxides present in the atmosphere. [1]

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

(ii) State two ways in which acid rain affects the environment. [2]

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

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

(236-01)
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(iii) The information below was taken from a newspaper article. It shows the number of licensed
vehicles in the U.K.

State the year in which information in the table is unreliable. [1]

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

(iv) The table below shows the amount of nitrogen oxides released into the atmosphere in the
years shown.

Since 1993, all new cars have been fitted with a catalytic converter. Catalytic converters
remove nitrogen oxides from car exhaust gases by passing them over a platinum catalyst.

Describe how the data in the table above can be used to support the view that catalytic
converters are effective. [1]

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

Year Number of Licenced Vehicles / million

1950

2000

2020

2.4

24.8

100

Year 1970 1980 1990 2000

thousand tonnes 2501 2581 2759 1737

(236-01) Turn over.
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7. (a) Use the data and key on the Periodic Table of Elements, shown on the back page of the
examination paper, to complete the following sentences.

(i) The chemical symbol for the smallest atom in Group 1 is  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

(ii) The element with the atomic number 12 is  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

(iii) The element which has the electronic structure 2,8,8 is  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

(iv) The element which is in Group 4 and Period 3 is  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

(b) Using X to represent an electron, complete the following diagram to show the electronic
structure for an atom of sodium. [1]

(236-01)
5
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8. A small piece of magnesium ribbon was placed into excess dilute hydrochloric acid in a boiling
tube. The temperature of the reaction mixture was recorded using a temperature sensor and
displayed on a computer screen.

dilute hydrochloric acid

magnesium ribbon

gas bubbles

0 10 20 30 40 50 60
0

10

20

30

40

50

60

70

70

Temperature / °C

Time / seconds
(236-01)



(i) Use the graph to give the

I. temperature of the acid at the start of the experiment, [1]

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . °C 

II. maximum temperature reached during the experiment, [1]

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . °C 

III. time taken until the reaction stopped. [1]

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . seconds 

(ii) Give one advantage of using a computer to record the temperature. [1]

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

(iii) Describe one observation which suggests that a chemical change is occurring when
magnesium is added to dilute acid. [1]

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

17 Examiner
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9. The diagram below shows some reactions of dilute sulphuric acid.
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Give the name for

(i) metal A,                                         . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

(ii) gas B,                                             . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

(iii) the colourless solution C,              . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

(iv) the blue solution D,                       . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

(v) black oxide E.                                . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

(236-01)
5

zinc sulphate
solution and gas B

dilute
sulphuric acid

blue solution D

copper carbonate

metal A

black
oxide E

blue solution D
and carbon dioxide

sodium hydroxide
solution colourless

solution C
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FORMULAE FOR SOME COMMON IONS

POSITIVE IONS

Name Formula

NEGATIVE IONS

Name Formula

Aluminium Al3+

Ammonium NH +

Barium Ba2+

Calcium Ca2+

Copper(II) Cu2+

Hydrogen H+

Iron(II) Fe2+

Iron(III) Fe3+

Lithium Li+

Magnesium Mg2+

Nickel Ni2+

Potassium K+

Silver Ag+

Sodium Na+

Bromide Br–

Carbonate CO 2–

Chloride Cl –

Fluoride F –

Hydroxide OH –

Iodide I –

Nitrate NO –

Oxide O2–

Sulphate SO 2–

4

4

3

3

(236-01) Turn over.



20

H
el

iu
m

N
eo

n
Fl

uo
rin

e

Ch
lo

rin
e

Br
om

in
e

Se
le

ni
um

Bo
ro

n

A
lu

m
in

iu
m

G
al

liu
m

Zi
nc

Co
pp

er
N

ic
ke

l
Co

ba
lt

Iro
n

M
an

ga
ne

se
Ch

ro
m

iu
m

Va
na

di
um

Ti
ta

ni
um

Sc
an

di
um

Ca
lc

iu
m

Po
ta

ss
iu

m

M
ag

ne
siu

m
So

di
um

Be
ry

lli
um

Li
th

iu
m

A
rs

en
ic

Ph
os

ph
or

us

N
itr

og
en

Ca
rb

on

Si
lic

on

G
er

m
an

iu
m

Su
lp

hu
r

O
xy

ge
n

A
rg

on

K
ry

pt
on

4 2

N
e

20 10
F

19 9
O

16 8
C

12 6
N

14 7
B

11 5

A
r

40 18
S

32 16
P

31 15
Si

28 14
A

l
27 13

K
r

84 36
Br

80 35
Se

79 34
A

s
75 33

G
e

73 32
G

a
70 31

Zn
65 30

Cu
64 29

N
i

59 28
Fe

56 26
Co

59 27
M

n
55 25

V
51 23

Cr
52 24

Ti
48 22

Sc
45 21

Ca
40 20

K
39 19

Io
di

ne
Te

llu
riu

m
In

di
um

Ca
dm

iu
m

Si
lv

er
Pa

lla
di

um
Rh

od
iu

m
Ru

th
en

iu
m

M
ol

yb
de

nu
m

N
io

bi
um

Zi
rc

on
iu

m
Y

ttr
iu

m
St

ro
nt

iu
m

Ru
bi

di
um

A
nt

im
on

y
Ti

n
X

en
onX
e

13
1

54
I

12
7

53
Te

12
8

52
Sb

12
2

51
Sn

11
9

50
In

11
5

49
Cd

11
2

48
A

g
10

8
47

Pd
10

6
46

Ru
10

1
44

Rh
10

3
45

Tc
99 43

N
b

93 41
M

o
96 42

Zr
91 40

Y
89 39

Sr
88 38

Rb
86 37

A
sta

tin
e

Po
lo

ni
um

Th
al

liu
m

M
er

cu
ry

G
ol

d
Pl

at
in

um
Iri

di
um

O
sm

iu
m

Rh
en

iu
m

Tu
ng

ste
n

Ta
nt

al
um

H
af

ni
um

La
nt

ha
nu

m
Ba

riu
m

Ca
es

iu
m

Bi
sm

ut
h

Le
ad

Ra
do

nRn
22

2
86

A
t

21
0

85
Po

21
0

84
Bi

20
9

83
Pb

20
7

82
Tl

20
4

81
H

g
20

1
80

A
u

19
7

79
Pt

19
5

78
O

s
19

0
76

Ir
19

2
77

Re
18

6
75

Ta
18

1
73

W
18

4
74

H
f

17
9

72
La

13
9

57
Ba

13
7

56
Cs

13
3

55

A
ct

in
iu

m
Ra

di
um

Fr
an

ci
um

A
c

22
7

89
Ra

22
6

88
Fr

22
3

87

M
g

24 12
N

a
23 11

Be
9 4

Li
7 3

H
yd

ro
ge

n

H
1 1

1
2

3
0

5
6

7
4

G
ro

up

PE
R

IO
D

IC
 T

A
BL

E 
O

F
EL

EM
EN

TS

H
e

Cl
35 17

Z
X

A

N
am

e

El
em

en
t S

ym
bo

l
A

to
m

ic
 n

um
be

r

M
as

s n
um

be
r

K
ey

:

Te
ch

ne
tiu

m

(236-01)


