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1 (a) Photochromic and thermochromic paints are smart materials which
alter with a change in the surrounding environmental conditions.

(i) What environmental condition causes photochromic paint to

change?
[1]
(ii) Shown below is a baby’s feeding bottle.
The bottle is made from thermochromic plastic which changes
colour as temperature changes.
Suggest how this may make the bottle safer to use.
[2]
(b) Nanotechnology involves the use of nano-sized particles.
(i) Explain fully the meaning of nanotechnology.
[2]
(ii) Give one use of nanotechnology.
[1]
(iii) How many nanometres are in one metre?
Circle the correct answer.
10~ 10° 103 103 [1]
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2 Many areas in Northern Ireland have hard water. Hardness is caused by

certain salts of calcium and magnesium.

Reproduced with the permission of Fermanagh District Council

(a) (i) Explain fully what is meant by the term hard water.

[2]
(ii) Name a compound that forms permanent hard water.
[1]
(b) Four samples of water (A, B, C and D) were tested for hardness.
The results are shown below.
Sample A B C D
Volume of soap so3lut10n required 71 2% 24 18
before boiling/cm
Volume of soap iolutlon required 1 12 24 13
after boiling/cm
From the results which sample (A, B, C or D) has:
(i) the hardest water ?
(ii) permanent hard water only?
(iii) the greatest problem with kettle ‘fur’? [3]
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(¢) Temporary hardness in water is caused by calcium hydrogencarbonate.
Complete the word equation to show how temporary hardness is
removed by boiling.

Calcium hydrogencarbonate — water + +

[2] Examiner Only

Marks m

3 Glass is a non-biodegradable material. Each year thousands of tonnes of
glass are recycled.

(a) Describe fully the main stages in recycling glass.

[4]

(b) Apart from being non-biodegradable, give two other environmental
reasons why it is important to recycle glass.

[2]
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4 (a) For each set of equations below, (i), (ii), (iii), only one of the three Examiner Only
equations is correct. Put a circle around the correct equation. Marks
The first is done for you.
(i) 2C+0, —2C0,

C+20, - CO,

(ii) NaCO, + MgCl, — MgCO, + 2NaCl
Na,CO, + MgCl, — MgCO, + 2NaCl

Na,CO, + 2MgCl, — 2MgCO, + 2NaCl

(iii) CaCO, +2HCI — CaCl, + CO, + H,0
CaCO, + 2HCI — CaCl, + CO, + 2H,0
2CaCO, + HCI — CaCl + CO, + H,0
[2]

(b) Each of the three sets of equations, (i), (ii), (iii), shown above can
be classified as one of neutralisation, displacement, combustion or
precipitation.

Complete the reaction type for:

Equation set (i)

Equation set (ii)

Equation set (iii)

[3]
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5 Two common types of fingerprints are shown below.

|

(a) Name the two types of fingerprints A and B.

A

\
.

—

i

=

B

A

© McGraw-Hill Education

2]

(b) Describe and explain why many people support the idea of having a
national database of fingerprints.

[2]
6 The table below gives information about four materials.

Material Relative Relative Relative Relative

heaviness strength stiffness cost
Nylon 1100 8 3 medium
Kevlar 1500 300 190 very high
Polythene 960 2.0 0.6 low
Carbon-
reinforced 1600 180 200 high
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(a) Using the values in the table and your knowledge of materials, describe
and explain one reason for using polythene in packaging.

[2]

(b) A company won a contract to make bulletproof vests. Using the
information provided, suggest which material they should use. Explain
your answer.

[3]

(¢) Carbon-reinforced plastic is a composite material. What is meant by the
term composite material?

[2]
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7 (a) Ethene is an important chemical used to make polythene. It can be
obtained by the thermal cracking of alkanes as shown in the equation

below.

CioHyy = CgH g + C,H,

Explain fully the meaning of the term thermal cracking.

[2]

(b) Complete the table below.

Molecular Structural
Name
Formula Formula
H
|
Methane H—C—H
|
H
Ethene C2H 4
Butane C 4Hl 0

[3]

(¢) Propane is a fuel used in gas barbecues. Complete the balanced
equation below to show the combustion of propane.

CHg + 50, —
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(d) The combustion of hydrogen produces water as shown in the equation Examiner Only
below. Marks

2H, + 0, — 2H,0

Suggest why hydrogen is termed a clean fuel.

[1]
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THIS IS THE END OF THE QUESTION PAPER







Permission to reproduce all copyright material has been applied for.
In some cases, efforts to contact copyright holders may have been unsuccessful and CCEA
will be happy to rectify any omissions of acknowledgement in future if notified.

110913




