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2 Abicycle maker wants to choose a suitable material to make bicycle frames.
The table shows the properties of some materials that could be used.

material relative density | resistance to cost per tonne Your Examiner marks and comments
strength in-gfcrn? 1 corrosion | in$/tonne Mark Mark Comment
_ aluminium | 8. .. 27 . | verygood 1500 . o L
- — . S 2(a) 3/3 Stainless steel’ with three correct reasons scores a full three
iron 21 7.9 poor 450 ) marks.
 stainless 24 7.9 very good | 600
steel
titanium 27 4_.5 very.good ' 1 500_0
zine | 14 7.1 good 130
’ . 1/1  The commonest ore of aluminium has been chosen.
(a) Which material is the most suitable for making the bicycle frame? 2(b)(i)

Explain your answer using information from the {able.

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

................................. Z(b)(ii) 0/1 The e;.ase of ex‘trfactio.n is relat?d incorrectIY tp the amount of
5] material. Aluminium is a reactive metal so it is extracted by
s ' ' electrolysis. Carbon is used to extract less reactive metals such
as iron. No mark.

{b) Aluminium is extracted from aluminium oxide by electrolysis.

(i) State the name of the main ore of aluminium. -

S B UK e [1] 2(b)(iii) 2/2  The anode and cathode products have been identified correctly.

(ii) Suggest why aluminium is extracted by electrolysis and not by reduction with carbon.

T EASNELL LR, .. R MG S A s [1]
(iii) Molten aluminium oxide is electrolysed using graphite electrodes. 2(c) 3/4 Mentioning the closer and slower movement of the particles
during condensation earns marks. The answer conveys the

FISCRCLES PIOCLRNS G Sils: Shouisesial idea that the particles in a solid are very close (touching) and

the positive electrode (@NOAE), ..o LKV IZ2 o iierciirinens N suggests that the particles do move (from place to place). The
word vibrate is required here.

the negative electrode (cathode).
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(e) The diagram shows the changes of state when zinc vapouris cooled slowly to room témperature.

zinc Ccondensation | molten | freezing _| solid Examiner marks and comments
vapour T aine (solidification) zine | Your

Mark Mark Comment
Explain what happens during these changes in terms of : 2(a) 3/3 ‘Stainless steel’ with three correct reasons scores a full three
+  the distance between the particles, LRI,
« the type of motion shown by the particles.
DL bendensation, dhe pardides. gek deser bogerhan
LANA  Wove  Slower, bud CHWl af? moving,
'Du“,j{"n_‘, ET:ETE}WP""*“”‘S ..,.,gﬂ,..&.,.M!;-'.!'."?t...g,‘.o:Se.,..*%?‘&:fhﬂk;... 2(b)(i) 1/1  The commonest ore of aluminium has been chosen.
.......... and . Yorte\y emoVe adall.
4]
[Total: 11]

2(b)(ii) 0/1 The ease of ex‘trfactio.n is relatgd incorrectly tp the amount of
material. Aluminium is a reactive metal so it is extracted by
electrolysis. Carbon is used to extract less reactive metals such
as iron. No mark.

2(b)(iii) 2/2 The anode and cathode products have been identified correctly.
2(c) 3/4 Mentioning the closer and slower movement of the particles
during condensation earns marks. The answer conveys the

idea that the particles in a solid are very close (touching) and
suggests that the particles do move (from place to place). The
word vibrate is required here.
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A bicycle maker wants to choose a suitable material to make bicycle frames.
The table shows the properties of some materials that could be used.

material relative . density resistance to cost per toﬁne
strength ing/om® | corrosion in $/tonne
aluminium | 8 27 | very good . 1500
iron _ 21 7.9 poor 450
stainless 24 7.9 - very good . 600
steel I
titanium 27 4.5 very good 15000
zinc 14 74 good 1300

(a) Which material is the most suitable for making thebicycle frame?

Explain your answer using information from the table.

Sainless. Gleel... becase ... 1435 V... S&‘aﬂg
1 1C Very. dense and_has oo

'§ eSiStante.... Jo....Coaeson... bak. A IF-.....
s, et Joo. 9}”%&\3& ............

(b) Aluminium is extracted from aluminium oxide by electrolysis.

(i) State the name of the main ore of aluminium.

e 1]

(i} Molten.aluminium oxide is electrolysed using graphite electrodes.

Predict the products of this electrolysis at

Qﬂld’?— ....................................................
@ ' Mopiniom okide.

the positive electrode (anode), ...

the negative electrode (cathods). .

<

2(a)

2(b)(i)

2(b])(ii)

2(b)(iii)

2(c)
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Examiner marks and comments

Your
Mark Mark Comment

3/3 'Stainless steel” with three correct reasons scores a full three
marks.

1/1  The correct ore of aluminium has been identified.

0/1  Incorrect. Aluminium is high in the reactivity series but appears
unreactive if not freshly made because of its unreactive oxide
layer. Very reactive metals are extracted by electrolysis.

0/2 Graphite is the anode not the product at the anode (which is
oxygen). Aluminium oxide is the electrolyte not the product at
the cathode (which is aluminium).

2/4 The answer contains the idea of moving closer and the idea
of slower movement. The arrangement is not asked for in the
instruction.
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(c) The diagram shows the changes of state when zinc vapouris cooled slowly to room temperature.

solid
zine

condensation freezing

- (solidification)

maolten
zinc

zine
vapour

Explain what happens during these changes interms of

+  the distance between the particles,

* the'type of motion shown by the particles.

Fitly, e fchcles  Slowly Sk
fo.. Mew... éévger Gl......05r...... NG,
maﬂ F:‘!@( a{f Sdid. 2’4/?(
J‘é’(\g{ L0yt

[Total: 11]

2(a)

2(b)(i)

2(b)(ii)

2(b)(iii)

2(c)
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Examiner marks and comments

Your
Mark Mark Comment

3/3 'Stainless steel” with three correct reasons scores a full three
marks.

1/1  The correct ore of aluminium has been identified.

0/1  Incorrect. Aluminium is high in the reactivity series but appears
unreactive if not freshly made because of its unreactive oxide
layer. Very reactive metals are extracted by electrolysis.

0/2 Graphite is the anode not the product at the anode (which is
oxygen). Aluminium oxide is the electrolyte not the product at
the cathode (which is aluminium).

2/4 The answer contains the idea of moving closer and the idea
of slower movement. The arrangement is not asked for in the
instruction.
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