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General guidance to Additional Assessment Materials for use in 2021

Context

Additional Assessment Materials are being produced for GCSE, AS and A levels
(with the exception of Art and Design).

The Additional Assessment Materials presented in this booklet are

an optional part of the range of evidence teachers may use when deciding on a
candidate’s grade.

2021 Additional Assessment Materials have been drawn from previous
examination materials, namely past papers.

Additional Assessment Materials have come from past papers both published
(those materials available publicly) and unpublished (those currently under
padlock to our centres) presented in a different format to allow teachers to
adapt them for use with candidate.

Purpose

The purpose of this resource to provide qualification-specific sets/groups of
questions covering the knowledge, skills and understanding relevant to this
Pearson qualification.

This document should be used in conjunction with the mapping guidance which
will map content and/or skills covered within each set of questions.

These materials are only intended to support the summer 2021 series.



9 Most metals are extracted from ores found in the Earth's crust.
The method used to extract a metal from its ore is linked to the reactivity of the metal.

Part of the reactivity series is shown in Figure 14.

calcium most reactive
L. Iy

aluminium

zinc

iron

copper

gold least reactive

Figure 14

(a) Iron ore contains iron oxide.

Iron is extracted from iron oxide by heating the oxide with carbon.

iron . carbon
. + carbon — iron + . .
oxide dioxide

(i) In this reaction

[0 A carbonisreduced
[0 B iron oxide is neutralised
C iron oxide is reduced

[0 D ironis oxidised

(b) Aluminium cannot be extracted by heating its oxide with carbon.
Aluminium has to be extracted from its oxide by electrolysis.

Explain why.

_Aluminium is more reactive than carbon so it will not be reduced.

() Predict the method that will have to be used to extract calcium from its ore.

clec’nolgsns





*(d) Aluminium is extracted from its ore by electrolysis.
Iron is extracted from its ore by heating with carbon.
Both metals can also be obtained by recycling.
Explain the advantages of recycling aluminium and iron rather than extracting
them from their ores.

Row maderials (bauwxite and haemalite) can be conserved. 1t is also

_more_economically beneficial as electrolysis of aluminium is expensive -
Recycling _can reduce the energy used and reduce air pollution, as
_extraction of metals from their ores release COz ,which iSa

greenhouse gas. There iS also {ess dgmgge to the environmentas







5 (a) The reactivity of copper, magnesium and zinc was investigated.
Each metal was placed separately in dilute hydrochloric acid.
The amount of effervescence was observed.

(i) The same mass of metal was used in each experiment.
Which piece of apparatus should be used to find the mass of metal used?

)Z(A a balance

[0 B apipette
0 € astopwatch
0 D athermometer

(i) State two variables, apart from the mass of the metals, that should be
controlled in this investigation.

1_Concentration of hydrochioric acid

, surface avea of metays

({iii) Magnesium produces the most vigorous effervescence.
Copper does not produce any effervescence,

Give the reason why copper does not produce any effervescence.

Copper does not react with dilute hydrochloriC acid as it is ¢3S
reactive than hydrogen.

6 Metals are extracted from substances naturally occurring in the Earth's crust.

{a) Which of these metals is usually found uncombined in the Earth's crust?

] A calcium

)Z( B gold

0 C iron

[0 D magnesium
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as it is less reactive than hydrogen from the reactivity series








(b) Zinc can be extracted by heating zinc oxide with carbon.
The products are zinc and carbon dioxide.

(i) Write the word equation for this reaction.

_zinc oxide 4 carbon = Zinc * carbon dioxide

{ii) In this reaction zinc oxide loses oxygen.

State the type of reaction taking place when an oxide loses oxygen.

reduction
{c) Aluminium is extracted from aluminium oxide by electrolysis.
Aluminium oxide is made up of ions.
(i) The formula of aluminium oxide is AL,O..

Give the number of ions in the formula AL, O..

213" 4 30% > Al,0;

S

(i) Complete the balanced equation for the overall reaction by putting numbers
in the spaces.

2ALO, —» M Al+ 3.0,



{d) (i) The environmental impact of a product is assessed in a life-cycle assessment.

The stages in this assessment are given below.
They are not in the correct order.

A disposal of the product

B manufacturing the product

C obtaining and processing the raw materials
D using the product

List the stages of the life-cycle assessment, using letters A, B, C, D, in the
correct order from start to finish.

C B A D

(i) Aluminium can be obtained by recycling aluminium waste.

Give two advantages of obtaining aluminium by recycling aluminium waste
rather than mining the raw material and extracting aluminium from that
raw material.

i consevation of raw material

> le8s energﬂ nsed



6 Some metals are found in the Earth’s crust as uncombined elements.
Reactive metals are found in ores.

In ores, metals are combined with other elements.

{a) Which of these metals is found as the uncombined element in the Earth's crust?

0 A aluminium

)Z/B gold

0 € potassium
0 D zinc

(b) Give two advantages of recycling metals rather than extracting metals from their ores.

1. Fow materials ave conserved

> less enevqy iS wsed

(c) An ore of iron is mostly iron oxide, Fe,0,.
Iron can be extracted from this iron oxide by heating it with carbon.

Balance this equation for the reaction that takes place.

e 0.+ 3 Cs 4 e+ 3 co,

(d) Most copper ores are described as low grade.
This means that the percentage of copper in the ore is very small.

5000kq of one copper ore was found to contain 42.5 kg of copper.

Calculate the percentage of copper in this ore.

425

—=—2 x100= 0.35 7,

6
percentage of copper in ore = 085/0



(e) In one stage of the extraction of lead from its ore, lead oxide is heated strongly
with carbon.

The equation for the reaction is

2PbO + C —» 2Pb + CO;

Explain, using this equation, which substance has been oxidised in this reaction.

_Carbon _is_oxidised at it gains oxygen to form carbon dioxide - IS
oxidotion sfate increases from 0 to M.

TOTAL FOR PAPER IS 33 MARKS
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and its oxidation number increases from 0 to +4






