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[bookmark: _Toc96543258]General guidance to Topic Tests
Context 
· Topic Tests have come from past papers both published (those materials available publicly) and unpublished (those currently under padlock to our centres) presented in a different format to allow teachers to adapt them for use with candidates. 
Purpose 
· The purpose of this resource is 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 advance information for the subject as well as general marking guidance for the qualification (available in published mark schemes).


[bookmark: _Toc96543259]Revise Revision Guide content coverage

The questions in this topic test have been taken from past papers, and have been selected as they cover the same topics as the GCSE advance information for summer 2022. 

The focus of content in this topic test can be found in the Pearson Revise Edexcel GCSE (9-1) Combined Science Higher Revision Guide.

Free access to this Revise Guide is available for front of class use, to support your students’ revision. 

	Topic 
	Revision Guide page reference 

	Topic 1: Key concepts in chemistry 
	87-111 

	Topic 2: States of matter and mixtures 
	112-119

	Topic 3: Chemical changes 
	120-131 

	Topic 4: Extracting metals and equilibria 
	132-142 

	Topic 6: Groups of the periodic table 
	143-148 

	Topic 7: Rates of reaction and energy changes 
	149-154 

	Topic 8: Fuels and Earth science 
	155-165 




Content on other pages may also be useful, including for synoptic questions which bring together learning from across the specification. 
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2 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 1.
calcium most reactive
aluminium
zinc
iron
copper
gold least reactive

Figure 1
(@) Iron ore contains iron oxide.
Iron is extracted from iron oxide by heating the oxide with carbon.

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

(i) In this reaction

[0 A carbonis reduced

[J B iron oxide is neutralised
[ C iron oxide is reduced

[J D ironisoxidised

(i) The formula of the iron oxide is Fe,0,.

Calculate the maximum mass of iron that can be obtained from 240 tonnes of
iron oxide, Fe,0,.

(relative atomic masses: O = 16, Fe = 56)

mass of iron = tonnes
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(b) Aluminium cannot be extracted by heating its oxide with carbon.
Aluminium has to be extracted from its oxide by electrolysis.

Explain why.

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

(d) In recent years, researchers have been investigating alternative methods of
extracting metals from soils.

Researchers have found that growing certain plants in appropriate areas can
result in the phytoextraction of copper.

Describe how growing plants can result in the phytoextraction of copper.
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6 (a) A student placed a piece of metal P in a test tube containing excess dilute sulfuric acid.
The student repeated this with three other metals, Q, R and S.
All the pieces of all four metals were the same size.

(i The student recorded the observations until each metal had reacted with the
acid for two minutes.
The observations are shown in Figure 6.

metal observations

bubbles produced very slowly

P -
some metal remained
Q bubbles produced quickly
no metal remained
R bubbles produced slowly
no metal remained
s bubbles produced very quickly

no metal remained

Figure 6

Use this information to put the four metals in order of reactivity from the least
reactive to the most reactive.

least reactive most reactive
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(i) Complete the diagram below to show how the student could add to the
apparatus to measure the volume of gas produced in the two minutes.

[o® o°

(b) When iron reacts with copper sulfate solution, solid copper is formed.
Two possible equations for this reaction are

A CuSO,+ Fe— Cu + FeSO,
B 3CuSO, + 2Fe — 3Cu + Fe,(SO,),

It was found that 10.00 g of iron powder reacted with excess copper sulfate
solution to produce 11.34 g of copper.

Carry out a calculation to decide which equation, A or B, represents the reaction
taking place.
(relative atomic masses: Fe = 56.0, Cu = 63.5)
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3 (a) One way to extract metals from land contaminated with metal compounds is
phytoextraction.
When plants grow they absorb metal ions through their roots.
The plants are harvested, dried and burned forming an ash.
The ash contains metal compounds.

Plants were grown in a piece of ground contaminated with nickel compounds.
(i) 1kg of the ash from these plants contained 142.0g of nickel compounds.

Calculate the percentage by mass of nickel compounds in the ash.

percentage by mass = ...

(i) Nickel is extracted from nickel compounds.

State an advantage of extracting nickel by phytoextraction rather than from
its ore.

(b) Some nickel ores contain nickel sulfide.

(i) In the first stage of extracting nickel from nickel sulfide, the nickel sulfide, NiS,
is heated in air to form nickel oxide, NiO, and sulfur dioxide.

Write the balanced equation for this reaction.
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(ii) In the final stage of the extraction process, a nickel compound is electrolysed
to produce pure nickel.

An advantage of producing a metal by electrolysis is that

electrolysis uses a large amount of electricity

the metal produced by electrolysis is very pure

O 0o oOood

A
B
C electrolysis is a very cheap method of extraction
D

electrolysis is the only method of extracting unreactive metals

(c) In adifferent method of obtaining nickel, the process produces a mixture of the
liquids nickel tetracarbonyl and iron pentacarbonyl.

The boiling point of nickel tetracarbonyl is 43 °C.
The boiling point of iron pentacarbonyl is 103 °C.
These two liquids mix together completely.

Describe the process used to separate these two liquids.
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5 Pieces of zinc react with copper sulfate solution.
Zinc sulfate solution is colourless.

Zn(s) + CuSO,(aq) — ZnSO4@q) + Cu(s)

(a) Describe what you would see when an excess of zinc is added to copper sulfate solution
and the mixture left until the reaction is complete.

(b) This reaction is described as a redox reaction.

Explain, in terms of electrons, which particles have been oxidised and which
particles have been reduced in this reaction.
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(b) Iron, when heated in air, reacts with oxygen to form iron oxide.

(i) This reaction is an example of

A crystallisation

O

[0 B distillation
[J € neutralisation
O

D oxidation

(i) The equipment shown in Figure 5 can be used to find the mass of oxygen that
combines with iron.

lid

crucible

heat

Figure 5
Describe how the equipment shown in Figure 5 could be used to find the

mass of oxygen that combines with 0.500g of iron wool in a crucible and lid of
known mass.
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5 (a) The order of reactivity of copper, magnesium and zinc can be determined by the
displacement reactions between these metals and solutions of their salts.

You are provided with

« samples of the three metals

« solutions of copper sulfate, magnesium sulfate and zinc sulfate.

Describe the experiments that can be done to determine the order of reactivity of
these metals by displacement reactions.

(b) Metals can be extracted from ores found in the Earth’s crust.

Explain why aluminium cannot be extracted from its ore by heating with carbon
but can be extracted by electrolysis.

(c) Titanium is extracted from its ore in several stages.

In the first stage, titanium chloride is formed as a gas.

The gas is cooled to form liquid titanium chloride containing dissolved impurities.

Suggest how pure titanium chloride could be separated from the impurities.
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Question | Answer Mark

Number

2(a)(i) C iron oxide is reduced 1)
The only correct answer is C AO11

A is not correct because carbon gains oxygen
B is not correct because it is not an acid-base reaction

D is not correct because iron oxide loses oxygen
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Question | Answer Additional guidance Mark
Number
2(b) An explanation linking the (2)
following points
allow AO11
e aluminium is high in reactivity / | carbon is less reactive than
aluminium oxide is (very) aluminium / ORA / aluminium is
stable (1) very reactive
ignore ‘aluminium is more
reactive’ (alone)
¢ aluminium (oxide) cannot be allow carbon cannot displace
reduced by carbon (1) aluminium / aluminium oxide
does not react with carbon
ignore aluminium extracted by
electrolysis
Question | Answer Mark
Number
2(c) electrolysis (1)
AO 3
2a
Question | Answer Additional guidance Mark
Number
2(d) A description to include (2)
¢ plants absorb ignore plants absorb copper from AO 1
{copper/metal} (ions) from | solid metal 1

the {soil/ores} / plants
concentrate copper ions (1)

¢ plants (harvested and)
burned (to leave
copper/metal compound)

(1)

ignore copper
{atoms/metal/compounds}

ignore plants heated

mark independently
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Question | Answer Additional guidance Mark
Number
6(a)(i) PR QS (2) two in correct order (1) (2)
AO 3 2a
AO 3 2b
Question | Answer Mark
Number
6(a)(ii) | A workable diagram showing a (2)
method to measure the volume of | if diagram is not workable (e.g.
the gas no bung at top of test tube), AO 3 3a
max 1 mark AO 3 3b
e delivery tube between test- allow connection shown as
tube and (1)
if collection vessel not labelled,
e gas syringe / (graduated tube graduations must be shown for
/ inverted burette / measuring the second mark
cylinder) over water bath (1)
Question | Answer Additional guidance Mark
Number
6(b) 2)
iron 10.00 = 0.179 /0.18/ allow max 1 mark for
0.2 and Fe: 56 =25.6 AO 3 2a
56 10.00 AO 3 2b
copper 11.34 =0.179 /0.18/ Cu: 63.5 =56
0.2 (1) 11.34 so reaction A
63.5
other methods of calculation
(ratio 1:1) so reaction A (1) include
10.00 g Fe forms 10.00 x 63.5
(1) g copper
56
=11.34g
copper
so reaction A (1)
second mark dependent on first
Question | Answer Additional guidance Mark
Number
6(c) 280 + 6 > 2 ¥ Aland Hz (1) [©)
3H2 (2) balancing of correct species (1) AO21
allow multiples
Question | Answer Additional guidance Mark
Number
6(d) pH {increases / goes up} by one / | ignore {increases / goes up} (1)
moves 1 closer to neutral alone AO11
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Question | Answer Additional guidance Mark
number
3(a)(i) 14(.2) with or without working scores 3 If the percentage of non nickel compounds is calculated to give 3)
85.8%/86% score 2
1kg = 1000g (1)
142 (1)
1000 142  or 0.142 will score MP1 and MP2
1000
X 100% =14(.2) (1)
142 x 100 = 14200 scores (1)
1
Question | Answer Additional guidance Mark
number
3(a)(ii) decontaminates ground / conserves {nickel / Ignore any reference to cost/ better for environment etc. / time/ | (1)
nickel ores / ores} / allows use of low-grade ore / | energy XP
specified environmental reason: e.g. less noise
due to mining / carbon neutral / less carbon
dioxide
Question | Answer Additional guidance Mark
number
3(b)(i) 2NiS + 30, — 2NiO + 2S0; (2) allow = for — (2)

all four formulae (1)
balancing correct formulae only (1)

allow multiples

if wrong subscript or misuse of capital/small letter e.g. 02, 02,
nio, NIS, allow MP1 but cannot score MP2

if more than 4 formulae, can score MP1 but not MP2

ignore state symbols
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Question | Answer Mark
number
3(b)(ii) B the metal produced by electrolysis is very pure is the only correct answer (4}

A is incorrect because this is a disadvantage

Cis incorrect because electrolysis is expensive

D is incorrect because heating with carbon can be used
Question | Answer Additional guidance Mark
number
3(c) A description including 3)

e (simple/fractional) distillation (1)
e heat/ boil (1)
¢ nickel tetracarbonyl {{boils/evaporates} off first /

is obtained from top of column/ vapour is
condensed by condenser} ORA (1)

allow ‘raise temp. to 50°C" etc. (temp >42 and <90)

allow lower boiling point liquid for nickel tetracarbonyl
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Question | Answer Additional guidance Mark
number
5(a) Any two from: ignore substance names - descriptions are required (2)
e {(red-)brown / orange / pink} solid formed
(1
allow {grey/silver} solid disappears / reduces / dissolves
e (some) {grey/silver} solid remains (1)
e (blue solution) becomes colourless (1)
Answers that include fizzing/ effervescence/ bubbles in
addition to correct response have max score of 1.
Question | Answer Additional guidance Mark
number
5(b) An explanation linking 4)

zinc oxidised (1)

because (zinc) lose electrons/ half equation
m

copper (ions) reduced (1)

because copper (ions) gained electrons/ half
equation (1)

ignore copper sulfate is reduced

ignore copper sulfate gains electrons

marks are independent
e.g zinc is reduced because it loses electrons =1
zinc is oxidised because it gains electrons = 1
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Question | Answer Additional guidance Mark
number
4(a) final answer of 47.91 / 47.9 with or 48 without working = 0 | (3)
without working (3)
All percentages given as:
Ti-46 = 8
Ti-47 =7 allow 7-7.5 for Ti-47
Ti-48 = 75 (7.5 gives 48.145)
Ti-49 =6
Ti-50 = 4 (1)
46 x 8 = (368)
47 x7 = (329) allow ECF for MP2
48 x 75 = (3600)
49 x6 =(294)
50 x4 = (200)
(=4791) (1)
4791 = 47.91 (1)
100 [Note: answer of 48
can score MP3 but
must have correct
working]
Allow ECF but answer
for MP3 must be
between 46 and 50
Question | Answer Additional guidance Mark
number
4(b)(i) D oxidation (1)
Answers A and B are physical
processes rather than chemical
reactions.
C is wrong because it is not
neutralisation.
Question | Answer Additional guidance Mark
number
4(b)(ii) A description linking any three from: (3)

« lift lid from time to time/ leave small
gap between crucible and lid (1)

« find mass (of crucible, lid and
product) (1)

» {repeat / heat} to constant mass (1)

« final mass - start mass = mass of
oxygen (1)

allow *weigh”

allow find the change in
mass
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Question | Answer Additional guidance Mark
number
5(a) A description to include (3)
AO2
o place separate pieces of each metal into solutions of [ two reactions of different metals in different metal
each of salt (in spotting tray/container) (1) sulfate solutions plus conclusion about reactivity (2)
e observe changes in appearance/colour of
{metal/solution} (1)
e the more reactive metal shows the greater number of
reactions (1)
Allow 1 mark for one correctly described reaction
between a metal and a different metal sulfate solution
Question | Answer Additional guidance Mark
number
5(b) An explanation linking any two from (2)
AO1
e aluminium is more reactive than carbon (so
electrolysis required) (1)
e carbon cannot remove the oxygen / there is no
reaction between carbon and aluminium oxide /
carbon cannot displace aluminium (1)
e electrolysis can be used to reduce aluminium ions allow electrolysis is a more powerful method of
(1 reduction (1)
Question | Answer Additional guidance Mark
number
5(c) (simple) distillation allow fractional distillation 1)

AO2
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