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Answer all questions.

The box below contains information about smart materials.

Smart materials have properties which change according to the surroundings. Smart
materials may respond to changes in conditions such as temperature, light or pH. Examples
of this type of material include:

* thermochromic paint, which changes colour when heated;
* photochromic paint, which changes colour on exposure to light.

Other smart materials, such as memory alloys, are able to change back to their original
shape, e.g., some smart springs that have lost their shape will regain their shape by placing
them in boiling water.

Use only the information in the box above to answer the following questions.

(i) State what is meant by a smart material. [1]
(ii) Give two conditions that may cause a smart material to change. [2]
..................................................................................................... AN o

(iii)  State the difference between thermochromic paint and photochromic paint. [1]
(iv)  State how a smart spring can regain its original shape. [1]
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2. The following diagrams show the structures of some substances.
(i) Draw a line from each structure to the correct name of the substance. One has already been
done for you. [3]
} graphite
a metal
diamond
6‘ sodium chloride
- ® ® ®- )
- water
-® ® ®_®-
_® 0 @@
(i) Name the two substances above which are different forms of carbon. [2]
..................................................................................................... AN oo
5
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3. Water is often described as being hard or soft.

(1)

(ii)

(240-01)

Using the metal ions listed in the box below, choose two that cause hardness in water.  [2]

calcium copper iron magnesium sodium

5 cm’ of each of three types of water, labelled A, B and C, were mixed with 10 drops of
soap solution. Each was shaken 20 times. The results obtained are shown below.

IL.

/ \ / \ /
‘/\01\—’— o: by <_ fI’Oth
~—— water
A B C

Place the water samples, A, B and C, in order of hardness. [2]
hardest ...

SOftESt ....covvovooviieerreerirrern,

Give two ways in which this experiment was made a fair test. [2]
e e e,
e oottt ettt ee oo sseereeen
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(b)
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Atoms are made up of protons, neutrons and electrons. Use information in the box below to
complete the following table. (4]
-1 0 1 +1
Each number may be used once, more than once or not at all.
Particle Mass Charge
proton
neutron 0
electron negligible
(i) The following diagram shows an atom of boron.
Using the diagram above, give the number of
I. electrons in an atom of boron, L [1]
II. protons in an atom of boron, [1]
III. neutrons in an atom of boron. [1]
) 5 6 1 16
Choose a number from the box above to give the mass number of boron. [1]
The Mass NUMDET 1S ..o
Turn over.
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(a)

(b)
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The following pie chart shows the percentage amounts of different types of material used

for packaging.

Others
5%
Metals
7%
Paper/board Plastics
25% 53%

(i) Name the material that is used most for packaging. [1]
(ii))  Use the figures above to calculate the percentage amount of glass used for packaging.
(2]
R e %

Recycling of plastic is increasingly important. Give two reasons, apart from cost, for this.

(2]
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(c) Use only the words in the following box to complete the sentences about the plastic,
poly(ethene), which is commonly called polythene.
Each word may be used once, more than once or not at all.
cracking ethane ethene monomer
polymer polymerisation
(i) The small reactive molecule used to produce polythene is ... . (1]
(i1) A small reactive molecule such as this is known as a ... . [1]
(iii)  The process taking place during the production of polythene is known as
.............................................................................................. . [1]
(iv)  Polythene is an example Of @ ... . [1]
(d) PVC and PTFE (teflon) are two other examples of plastics. Give one use of each. [2]
USE Of PVC ....ooooooiioiiieeeeseeseeeeee st
LR i o I S
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(a)

(b)

Ammonia is made from nitrogen and hydrogen by the Haber process.

)

(ii)

N,(g) + 3H,(g) === 2NH;(g)
State where the nitrogen used in this reaction comes from. [1]

State what is meant by the term reversible reaction. [1]

One of the main uses of ammonia is in the production of nitrogenous fertilisers. The table
below shows the content of three types of fertiliser.

Percentage present
Fertiliser Nitrogen Phosphate Potash Sulphur
A 34 0 0 0
B 21 0 0 24
C 0 0 52 12
(i) State which fertiliser, A, B or C, is not made from ammonia. Give a reason for your

(i)

answer. [2]
FertiliSer ..o,
REOGSON ...ttt ettt et ee e e ee e ee e

One of the fertilisers, A, B or C, is produced when ammonia is neutralised by
sulphuric acid.

1. Give the letter of the fertiliser produced in this way and a reason for your answer.

(2]

FertiliSer ...,

II. Give a word equation for the reaction taking place when ammonia solution is
neutralised by sulphuric acid. [2]
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7. (a) The following diagram shows part of the Reactivity Series.

Potassium
Sodium
Magnesium
Aluminium
(Carbon)
Zinc Reactivity
Iron decreasing
Tin
Lead
Copper
Silver
Gold \

(i) Use the Reactivity Series above to explain why iron can be extracted from its ore, iron
oxide, by heating with carbon. (2]

(ii)) Aluminium is extracted using electrolysis rather than chemical reduction. Explain
why chemical reduction with carbon is not possible. [1]

(b) (i) The cost of electricity for producing 1 tonne of aluminium from its ore is £2100.
Recycling aluminium uses only 5% of the electricity needed to extract it.

Calculate the cost of electricity needed to recycle 1 tonne of aluminium. [1]

(i)  Apart from saving energy, give one other reason for recycling being better for the
environment than extracting aluminium from its ore. [1]

(240-01)
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(c)
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Raw Amount needed / Cost per
materials tonnes tonne | £
iron ore 2 40
coke 1 152
limestone 0-5 90
hot air 4 2

Calculate the cost of producing one tonne of iron.

Cost of one tonne = £

The table below shows what is needed for the extraction of one tonne of iron. The cost of
one tonne of each material is also shown.

(2]

Turn over.
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POSITIVE IONS NEGATIVE IONS
Name Formula Name Formula
Aluminium AP Bromide Br~
Ammonium NH4 Carbonate Co;
Barium Ba®* Chloride Cl-
Calcium Ca** Fluoride F~
Copper(II) Cu** Hydroxide OH"
Hydrogen H* Todide I-
Iron(II) Fe?* Nitrate NO;~
Iron(III) Fe** Oxide o
Lithium Li* Sulphate SO
Magnesium Mg**
Nickel Ni%*
Potassium K*
Silver Ag*
Sodium Na*

(240-01)
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