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Answer all questions.

1. (a) The following diagram shows an atom of aluminium.

(i) Use only the numbers from the box above to complete the following sentences.

Each number may be used once, more than once or not at all.

I. The electronic structure for an atom of aluminium is 2,8, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

II. Aluminium can be found in Group . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . of the Periodic Table of
Elements. [1]

III. The atomic number of aluminium is. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

IV. Aluminium can be found in Period . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  of the Periodic Table of
Elements. [1]

(ii) The box below shows particles found in atoms. Choose a particle from this box to
complete the following sentence.

2          3          8          13          27

electron          neutron          proton

The . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  is the particle labelled A in the diagram. [1]

A



(b) The key below represents atoms of some elements.

Examiner
only
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Turn over.(236-01)

Methane, CH4, can be represented by the following diagram:

Use the key given above to draw diagrams representing the molecules:

(i) water, H2O; [1]

(ii) carbon dioxide, CO2. [1]

carbon, C hydrogen, H oxygen, O nitrogen, N



4 Examiner
only

(236-01)

2. The table below shows the physical properties of four metals and the non-metal, iodine.

(i) Name the metal with the lowest melting point. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

(ii) State how the values for two physical properties of iodine show it to be a non-metal. [2]

Property 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Property 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(iii) If you were comparing equal volumes of each metal, state which metal would have the
least mass. [1]

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

(iv) Give one physical property of all metals that is not shown in the table. [1]

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

5

Element Boiling point /°CMelting point /°C

1084

1064

114

2570

184

copper

gold

iodine

3080

Density / g cm–3

8.9

4.9

19.3

1540

960 2212

iron

silver

2750

10.5

7.9
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3. Read the information in the box below.

Use only the information in the box above to answer parts (i) and (ii).

(i) Give an example of 

I. a compound,

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

II. an element.

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

(ii) State how compounds are formed. [1]

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

(iii) Use the Periodic Table of Elements shown on the back page of this examination paper to
help you answer this part of the question.

Name the elements present in sulphuric acid, H2SO4. [1]

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(iv) Give the total number of atoms shown in the formula NaOH. [1]

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

Compounds are formed when two or more different elements join together. Every
compound has it own formula.

Some compounds, such as iron oxide, Fe2O3, and sodium chloride, NaCl, are used as
raw materials by the chemical industry. Iron oxide is used to make iron, Fe. Sodium
chloride is used to make hydrogen, H2, chlorine, Cl2, and sodium hydroxide, NaOH.

The chemical industry makes many useful compounds such as sulphuric acid, H2SO4
and ammonia, NH3.
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Choose gases from the box above to answer parts I. and II.

Each gas can be used once, more than once or not at all.

Name the

I. two gases kept in balance in the atmosphere by the two processes of respiration and
photosynthesis,

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

[2]

II. gas which some scientists believe is mainly responsible for global warming.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

(ii) In the 1960s, Alfred Wegener’s idea that all the continents were once joined together as one
big land mass was accepted by other scientists.

(236-01)

Continents todayPangaea

4. (i) The box below shows the names of some gases found in the atmosphere.

earthquakes          similar patterns of fossils

ocean currents          shapes of continents

Choose from the box above two types of evidence that Wegener used to support his idea.
[2]

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

2.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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5. (i) Crude oil is separated into fractions in a fractionating column.

(236-01)

I. State what must be done to the crude oil as it enters the fractionating column. [1]

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

II. Name the fraction with the boiling point range 250 - 350 °C. [1]

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

III. Name one fraction not used as a fuel. [1]

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

fractionating
column

crude oil

B.P. Range (°C)

up to 25°C

100-150°C

150-250°C

250-350°C

over 350°C

over 400°C

40-100°C

Fraction

refinery gases

petrol

naphtha

paraffin (kerosine)

diesel (gas oil)

lubricating oil

bitumen

cigarette lighter fuel
and camping gas

motor car fuel

make chemicals

aeroplane fuel

lorry fuel

oiling machinery

waterproofing

Uses
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(ii) The pie chart below shows the amount of each fraction obtained from North Sea oil.

(236-01)

Use the pie chart to complete the following sentences.

I. The percentage of the diesel oil fraction in North Sea oil is. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  % [1]

II. The fraction which makes up 21% of North Sea oil is . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . [1]

5
Turn over.

petrol, 3%

other products, 43%

kerosine, 21%

diesel oil, 30%

petroleum gases, 3%

% fraction in North Sea Oil



6. Magnesium ribbon reacts with dilute sulphuric acid forming hydrogen.

0.05g of magnesium ribbon was placed in excess dilute sulphuric acid.

The volume of hydrogen produced was recorded every 10 seconds.

The experiment was carried out at room temperature. The results obtained are shown below.

10 Examiner
only

(236-01)

time / seconds

volume of
hydrogen / cm3

10 20 30 40 50 60

24

0

0 37 45 49 50 50

time / seconds

volume of hydrogen / cm3

(i) Plot the results from the table on the grid below and, using these points, draw a smooth
curve of best fit. The first two points have been plotted for you. [3]
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8

(ii) Use the graph to find the

I. volume of hydrogen formed after 15 seconds, [1]

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   cm3

II. time taken to form 40 cm3 of hydrogen. [1]

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

(iii) Choose statements from the box below to complete the sentences that follow.

Each statement can be used once, more than once or not at all.

decrease          increase          stay the same

I. Using a higher concentration of sulphuric acid causes the rate of reaction to

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

II. Using sulphuric acid at a lower temperature causes the rate of reaction to

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

III. Cutting the magnesium ribbon into tiny pieces causes the rate of reaction to

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

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 this
examination paper to complete the following sentences.

(i) The chemical symbol for phosphorus is . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. [1]

(ii) The element with the atomic number 10 is . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. [1]

(iii) The element which has the electronic structure 2, 8, 6 is . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. [1]

(iv) The element which is in Group 3 and Period 2 is . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. [1]

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

(236-01)
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Use the Periodic Table of Elements shown on the back page of this examination paper to
help you answer parts (i) and (ii).

(i) Name two elements found in Group 2 of Mendeleev’s periodic table which are not
found in Group 2 in the present day Periodic Table.

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

[1]

(ii) Lead is found in Group 4 of the present day Periodic Table but was unknown in 1869.
Give the symbol of the other element found in Group 4 of the present day Periodic
Table which was unknown in 1869.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

(236-01)

7

(c) The diagram below shows part of the periodic table as constructed by Mendeleev in 1869.
Elements which had not been discovered in 1869 are shown by an asterisk, *.

Group 1 Group 2 Group 3 Group 4 Group 6 Group 7Group 5

H

Li Be B N O FC

Mg Al P S ClSiNa

K

Cu

Rb

Ag

Ca

Zn

Sr

Cd

*

*

Y

In

Ti

*

Zr

Sn

V

As

Nb

Sb

Cr

Se

Mo

Te

Mn

Br

*

I

Turn over.
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8. The apparatus below was used to find out which fuel, alcohol or wax, is able to heat up water
faster. Temperature sensors were placed in equal volumes of water. After 1 minute, each fuel was
set alight.

The graph produced by the computer is shown below.

0 1 2 3 4 5
0

10

20

30

40

50

60

 alcohol

 wax

temperature sensors

water

alcohol wax

temperature /°C

time / minutes
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236-01 Turn over.

(i) Use the graph to give the temperature rise of the water between 0 and 4 minutes for

I. alcohol, [1]

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

II. wax. [1]

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

(ii) If the heating was continued, state the maximum water temperature reached in both
beakers.

Give a reason for your value.

Maximum temperature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   °C [1]

Reason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

4
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9. The diagram below shows some reactions of dilute hydrochloric acid.

Give the name for

(i) colourless solution A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   [1]

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

(iii) alkali C                      . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   [1]

(iv) green powder D         . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   [1]

4

colourless solution A
and

gas B

dilute hydrochloric acid
sodium chloride

solution

copper chloride solution
and

carbon dioxide

magnesium ribbon

alkali Cgreen
powder D



17

BLANK PAGE

Turn over.



18

BLANK PAGE



19

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.
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