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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· Topic Tests have come from past papers both published (those materials available publicly) and unpublished (those currently under padlock to our centres) presented in a different format to allow teachers to adapt them for use with candidates.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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(@) Salts of metals can be prepared by reacting the metal with an acid to produce the
salt and hydrogen.

(i) Describe the test to show the gas is hydrogen.

(i) Nickel is a metal.

Explain how the structure of a nickel atom, Ni, changes when it forms a
nickel ion, Ni**.

(b) A nickel sulfate solution is made by dissolving 23.5g of nickel sulfate to make
250cm’ of solution.

Calculate the concentration of the solution in gdm™.

concentration =

gdm
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4 (a) Molten zinc chloride is an electrolyte.

(i) Which row shows the products formed at the anode and at the cathode when
molten zinc chloride is electrolysed?

product at anode product at cathode
O A oxygen zinc
0 B chlorine hydrogen
0 c chlorine zinc
0 D oxygen hydrogen

(i) Which of the following is the reason why molten zinc chloride is an electrolyte?

it contains molecules that can move
it has a giant structure

it contains delocalised electrons

0 T D B O
O N0 W »

it contains ions that can move

(b) Copper sulfate solution was electrolysed using copper electrodes.

(i) Draw a labelled diagram to show the apparatus that is used to carry out this
electrolysis in the laboratory.
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(ii) Before the electrolysis, the masses of the electrodes were determined.
After the electrolysis, the electrodes were washed and dried and their masses
re-determined.

Figure 4 shows these masses and the resulting changes in masses of the electrodes.

mass of electrode | mass of electrode  change in mass

before electrolysis = after electrolysis of electrode
ing ing ing
anode 11.27 10.42 -0.85
cathode 11.32 12.17 +0.85
Figure 4

Explain these results.

(c) When sodium sulfate solution is electrolysed, using inert electrodes, hydrogen is

formed at the cathode.

Write the half equation for the formation of hydrogen gas, H,, from hydrogen ions, H.
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2 (a) Water, acidified with sulfuric acid, is decomposed by electrolysis.
The water is decomposed to produce hydrogen and oxygen.

(i) A sample of hydrogen is mixed with air and ignited.

State what would happen.

(i) Throughout the experiment the volume of hydrogen and the volume of
oxygen are measured at two-minute intervals.

The results are shown in Figure 2.

time in minutes Volume. i h);drogen volum.e of oxygen
in cm in cm
0 0 0
2 4 5
4 8 4
6 12 6
8 16 8
Figure 2

Describe, using the data in Figure 2, what the results show about the volumes
of hydrogen and of oxygen produced in this experiment.
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(b) Molten lead bromide is electrolysed.
The products of this electrolysis are

[J A hydrogen and bromine

1 B hydrogen and oxygen

[J € lead and bromine

[J D lead and oxygen

(c) Calcium nitrate and calcium carbonate are both ionic compounds.

Calcium nitrate mixed with water behaves as an electrolyte.
Calcium carbonate mixed with water does not behave as an electrolyte.

Explain, in terms of solubility and movement of ions, this difference in behaviour.

(d) When molten zinc chloride is electrolysed, zinc ions, Zn**, form zinc atoms.

Write the half equation for this reaction.
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6 (a) XandY are solutions of two different acids.
The concentration of acid in each solution, in mol dm~, is the same.
Solution X has a pH of 3.40 and solution Y has a pH of 4.40.

(i) State what could be used to measure these pH values of 3.40 and 4.40.

(i) What is the concentration of hydrogen ions in solution X compared with that
in solution Y?

ten times lower

lower by a factor of 3.30/4.40

O 0O O O

A
B
C higher by a factor of 4.40/3.30
D

ten times higher
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(b) An experiment is planned to record the change in pH as a powdered base is
added to 50cm’ dilute hydrochloric acid.

The method suggested is
step1  add dilute hydrochloric acid up to the 50 cm® mark on a beaker
step2  add one spatula of the base and stir
step3  measure the pH of the mixture
step4  repeat steps 2 and 3 until the pH stops changing.

(i) State how you could change the method so that the amounts of dilute
hydrochloric acid and of the base can be measured more accurately.

AIlUtE RYArOCRIONIC BCIA ...

(ii) During the experiment the pH changes from 2 to 10.
If phenolphthalein indicator is added at the beginning of the experiment, a
colour change occurs as the base is added.

State the colour change that occurs.

colour at Start ...

COlOUr At @Nd oo

(iii) Explain, in terms of the particles present, why the pH increases during
the experiment.
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1 Figure 1 shows the apparatus that can be used to electrolyse sodium sulfate solution
using inert electrodes.

gas X—_| |_—hydrogen
sodium sulfate —_| 1 1
solution B
positive /I T\negative
electrode electrode
6Vd.c
supply
Figure 1

(a) Hydrogen is produced at the negative electrode during electrolysis.

(i) Describe the test to show the gas is hydrogen.

(i) What is the name of gas X that forms at the positive electrode?

ammonia
oxygen

nitrogen

I R B [
O N @ »

sulfur dioxide

(iii) State what is meant by the term electrolysis.
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2 The word equation for the reaction between copper carbonate and dilute sulfuric acid is

copper sulfuric copper  carbon

carbonate acid sulfate  dioxide + water

(@) (i) Complete the balanced equation for this reaction.

CUCO; + e ™ .+ CO5 + H,0

(i) Calculate the relative formula mass of copper carbonate, CuCO;.
(relative atomic masses: C=12.0, 0 = 16.0, Cu = 63.5)

relative formula mass of CUCO; = ...

(iii) What is the chemical test to show that a gas is carbon dioxide?

[1 A bubble the gas through limewater, limewater turns cloudy

[0 B putdamp blue litmus paper in the gas, litmus paper turns red
[0 € puta lighted splint into the gas, the splint is extinguished

[0 D measure the pH of the gas, pH=4
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(b) Figure 2 shows a conical flask containing dilute sulfuric acid.
Copper carbonate is added to the acid in the flask.

The copper carbonate is added one spatula measure at a time until the reaction
has finished.

spatula

copper carbonate

conical flask

dilute sulfuric acid

Figure 2

State two observations that would show the reaction has finished.

(c) The electronic configuration of carbon is 2.4
The electronic configuration of oxygen is 2.6

Draw a dot and cross diagram for a molecule of carbon dioxide.

Show outer electrons only.
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6

(a) Dilute hydrochloric acid is a strong acid.

(i) Explain why dilute hydrochloric acid is described as a strong acid.

(i) 1cm?® of hydrochloric acid of pH2 is made up to a volume of 10cm® with
distilled water.

State the pH of the new solution.

PH = o

(b) Magnesium oxide reacts with dilute hydrochloric acid to produce
magnesium chloride solution and water.

MgO(s) + 2HCl(aq) — MgCl,(ag) + H,O(l)

Write the ionic equation for this reaction.

(€) In an experiment magnesium hydroxide powder is added in 0.1g portions to
25cm’ of dilute hydrochloric acid until the magnesium hydroxide is just in excess.

Universal indicator paper can be used to test the pH of the solution after each
addition of magnesium hydroxide.

(i) Give the name of an alternative piece of equipment that can be used to
measure pH.
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(i) State and explain how the pH changes as the magnesium hydroxide is added
to the dilute hydrochloric acid.




image15.png
() Another gas that Dalton investigated was chlorine.

Chlorine gas reacts with water.
The two products are a solution of hydrogen chloride and the substance HCLO.

(i) Complete the balanced equation for this reaction, including the three missing
state symbols.

................................................... () F s ) ™= s )+ HCLO (@Q))

(i) Hydrogen chloride solution is acidic.

The formulae of four ions are shown in Figure 2.

H* H cr cr

Figure 2

Give the formula of the ion in Figure 2 that causes the hydrogen chloride solution
to be acidic.

fOrmMUIA o,
(iii) An acid reacts with an alkali.

Give the name of this type of reaction.




image16.png
3 This question is about electrolysis.
(@) A sample of molten potassium bromide is electrolysed.

What are the two products formed?

hydrogen and oxygen
hydrogen and bromine

potassium and oxygen

Y I D Iy
o N W >

potassium and bromine

(b) Zinc chloride and zinc carbonate contain ions.

Zinc chloride mixed with water can be electrolysed.
Zinc carbonate mixed with water cannot be electrolysed.

Explain this difference.

(c) In the electrolysis of sodium chloride solution, bubbles of a colourless gas form at
the cathode.
This gas, when mixed with air, burns with a squeaky pop.

(i) Identify this gas.

(i) Explain how this gas is formed at the cathode.
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(d) A solution of copper sulfate in a beaker is electrolysed using copper electrodes.
(i) Draw a labelled diagram to show how this experiment would be set up.

The beaker has been drawn for you.

| beaker

(i) During the electrolysis, the anode gets smaller, the cathode gets larger and
the solution remains the same shade of blue.

Give the reason for each of these observations.

e @NOAE GEES SMAIIET ..o

THE CAtROAE GOES TAIGET .. e

the solution remains the same Shade Of BIUG ...t
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4 (a) Copper carbonate reacts with dilute nitric acid.
(i) During the reaction the copper carbonate powder completely disappears.

State what can be deduced about the amount of acid used.

(i) During the reaction, the pH of the mixture changed from 2 to 6.

By what factor has the concentration of the hydrogen ions in the mixture changed?

0 A x10000

[J B x4

O C x%

O D x——
10000

(b) Using different reactants, a solution of copper sulfate was prepared.

Describe what should be done to obtain copper sulfate crystals from this
copper sulfate solution.
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Question | Answer Additional guidance Mark
Number
1(a)(i) A description including (2)
o apply lighted splint (1) allow flame / ignite gas / fire AO 22
ignore ‘squeaky pop test’ /
glowing splint
» (squeaky) pop (1)
second mark is dependent on first
Question | Answer Mark
Number
1(a)(ii) | An explanation linking (2)
o loss of electron(s) (1) allow gains two electrons for 1 AO11

e two electrons (1)

mark

zero marks overall if sharing of
electrons / gain or loss of protons
/ positive electrons

marks can be awarded for
suitably drawn diagram / half
equation
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Question | Answer Additional guidance Mark
Number
1(b) final answer of 94 (g dm™3) with allow ECF (error carried forward) (2)
or without working (2) throughout
AO21

OR
23.5 (1) (= 0.094)
250

0.094 x 1000 (1)

OR

250 (dm?) (1) (= 0.25 (dm3))
1000

23.5 (1)
0.25

OR
1000 (1) = 4
250

4x23.5(1)

other final answers:
0.094 /9.4 (1)
0.000094 or 9.4 x 105 (1)

0.25 (dm3) (1)

allow 250 x 1000 or 10638(.3) (1)
23.5





image21.png
Question
Number

Answer

Mark

4(a)(1)

C chlorine  zinc
The only correct answer is C

A js not correct because oxygen cannot be produced by the
electrolysis of this molten salt

B is not correct because hydrogen cannot be produced by the
electrolysis of this molten salt

D is not correct because hydrogen and oxygen cannot be produced by
the electrolysis of this molten salt

(1)
A0 21

Question
Number

Answer

Mark

4(a) (i)

D it contains ions that can move
The only correct answer is D

A is not correct because molten zinc chloride does not contain
molecules

B is not correct because molten zinc chloride does not have a giant
structure

C is not correct because delocalised electrons are not present

(1)
AO11

Question
Number

Answer Additional guidance

Mark

4(b)(1)

A diagram of a workable apparatus
showing a complete circuit
including max 1 if circuit not complete

allow labelling as ‘electrodes’ or
e electrodes labelled in (copper ‘anode’ and ‘cathode’ or ‘copper’
sulfate) solution (1)
ignore ‘connected to mains’
allow symbol for cell/battery even
o {power supply / power pack / if wrong way round
battery} connected (1)

(2)
AO 12
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Question | Answer Additional guidance Mark
Number
4(b)(ii) | An explanation linking the 4)
following point to a maximum of [ ignore references to zinc, chlorine
four and zinc chloride AO21
¢ anode lost copper and
cathode gained copper /
reaction at cathode is reverse
of reaction at anode / copper
ions move into solution at
anode AND copper ions move
out of solution at cathode (1)
allow copper atoms are oxidised
and any three from (1)
e at anode copper atoms marking points independently
become copper ions (1) and
lose two electrons (1) allow copper ions are reduced (1)
OR (at anode) Cu —» Cu?* +
2e (2) marking points independently
¢ at cathode copper ions penalise wrong use of atom / ion
become copper atoms (1) and | once only
gain two electrons (1) penalise wrong use of reduced /
OR (at cathode) Cu?* + 2e oxidised once only
— Cu (2)
Question | Answer Additional guidance Mark
Number
4(c) 2H* + 2e0) » Hy/ allow use of = or = in place of » | (2)
2H* > H, - 2e0) (2) allow multiples
AO11

species in correct place as shown
above (1)

balancing of correct species in
correct place (1)

reject h2 / h, /f H2 / H?
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Question | Answer Additional guidance Mark
number
2(a)(i) (squeaky) pop / gas burns / water forms allow explosion / bang / flame / fire / energy released | (1)
ignore reaction occurs / ignites / set alight
ignore references to splints (glowing or lit)
Question | Answer Mark
number
2(a)(ii) A description to include 2)

e volumes going up:
(oxygen/ hydrogen/ gas) increase (with time) /
volume (directly) proportional to time (1)

e quantitative comparing hydrogen and oxygen:
(volume of) hydrogen double (volume of) oxygen
/ ORA/ 2:1 ratio (1)

allow hydrogen goes up by 4 (cm3) each time / by 2 cm3 per
minute / equivalent for oxygen for MP1

explicit reference needed to a ratio and not just quoting 2
figures

allow amount in place of volume throughout

allow twice as much hydrogen produced as oxygen (1)

allow rate of hydrogen production double that of oxygen
(2)





image24.png
Question | Answer Mark
number
2(b) C lead and bromine is the only correct answer 1)
A is incorrect because lead is produced at the cathode
B is incorrect because lead and bromine are produced
D is incorrect because bromine is produced at the anode
Question | Answer Additional guidance Mark
number
2(c) An explanation linking: 2)
e (calcium) nitrate {is soluble/ dissolves}/ (calcium) carbonate {is
insoluble/ does not dissolve} (1)
e soions {free to move in solution / not free in solid} (1)
calcium nitrate dissolves so ions can move
(2)
or reverse argument for calcium carbonate
Question | Answer Additional guidance Mark
number
2(d) Zn* + 26 - 7Zn (2) if not fully correct, allow 1 for 2)

Zn?* + (any number) e — (anything)

allow ZN, zn
allow multiples
reverse reaction scores (0)

ignore state symbols
n*" —7Zn -2eY(0)
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Question | Answer Additional Guidance Mark
number
6(a)(i) use pH meter/ pH probe (1) allow pH paper / Universal indicator 1)
reject other named indicators / just ‘indicator’
Question | Answer Mark
number
6(a)(ii) D tentimes higher 1)
A is incorrect because a pH difference in 1 reflects a 10 fold difference in [H']
B is incorrect because a pH difference in 1 reflects a 10 fold difference in [H*]
C is incorrect because a lower pH means a higher [H]
Question | Answer Additional guidance Mark
number
6(b)(i) ACID (2)
use measuring cylinder / pipette / burette (1) must name apparatus
ignore weigh the liquid
BASE
balance / scales / weigh out amount (1) allow use portion of known mass / use measured amount
in g / specific mass given [from 0.1 to 10g]
allow weight for mass
Question | Answer Additional guidance Mark
number
6(b)(ii) START colourless ignore clear 1)

END pink / magenta
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Question | Answer Additional guidance Mark
number
6(b)(iii) An explanation linking 2)

¢ {hydrogen ions/ H'} {reacted / neutralised} (1)

e {concentration falls/ fewer} H*/ {concentration
rises/ more} OH" (1)

allow
H*+ OH O H,O for MP1
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Question | Answer Additional guidance Mark
number
1(a)(i) A description including (2)
allow flame / ignite gas
s apply lighted splint (1) ignore *squeaky pop test’ /
glowing splint
s gas burns / (squeaky) pop (1) second mark is dependent on
first
Question | Answer Mark
number
1(a)(ii) B oxygen is the only correct answer (1)
A, C & D these gases are not produced in the electrolysis of sodium
sulfate solution
Question | Answer Additional guidance Mark
number
1(a)(iii) |+ electrical energy / electricity (1) | allow electric current (2)
s {decomposes / breaks down / allow separates ions
splits} {electrolytes / (ionic)
compounds / substances} (1) reject decomposing elements
for MP2
Question | Answer Additional guidance Mark
number
1(b) final answer of 114 (g dm3) with | allow ECF throughout (3)

or without working (3)

OR

28.4 (1) (= 0.1136)

250

0.1136 x 1000 (1) (= 113.6)

= 114 (g dm3) (1)

250 (dm?) (1) (= 0.250 (dm?))
1000

28.4 (1) (= 113.6)

0.250

OR

1000 (1) = 4

250

4 x28.4 (1) (= 113.6)

Must have 3sf for MP3
0.114 scores 2

Lose MP1 if rounded incorrectly
e.g, to 0.11 or 0.113 but mark on
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Question | Answer Additional guidance Mark
number
2(a)(i) Left : H2S04 (1) reject superscript numbers | (2)
Right : CuSOa4 (1) reject superscript numbers
incorrect balancing max 1
Question Answer Mark
number
2(a)(ii) 63.5 + 12 + 3x16 (1) (2)
=123.5 (1)
Question Answer Mark
number
2(a)(iii) A bubble gas through limewater, limewater turns cloudy is the (1)
only correct answer is A
B is not correct because test shows only an acidic gas
C is not correct because test shows only that the gas does not
support combustion
D is not correct because test shows only an acidic gas
Question | Answer Additional guidance Mark
number
2(b) Any TWO from (2)

s no more bubbles / fizzing (1)
s no further change in colour (1)
s {solid / copper carbonate} remains

at bottom of flask / no more {solid /
copper carbonate} dissolves (1)

ignore references to pH

allow cloudy/opaque liquid
ignore no more copper
carbonate will react





image29.png
Question | Answer Additional Mark
number guidance
6(a)(i) an explanation linking (2)
« fully dissociates (1) allow ionises/splits up
s to form {H*/hydrogen} ions (1)
Question Answer Mark
number
6(a)(ii) 3/pH3 (1)
Question | Answer Additional guidance | Mark
number
6(b) MgO + 2H* > Mg2*++ H:0 allow two marks for | (3)
0% + 2H*— H20
LHS (1)
RHS (1)
balancing of correct formulae (1)
Question Answer Additional Mark
number guidance
6(c)(i) pH meter/ pH probe ignore data logger (1)
alone
reject litmus /
phenolphthalein /
universal indicator
solution / pH paper
Question | Answer Additional guidance | Mark
number
6(c)(ii) s increases pH (1) 4)

s until pH above 7 (1)
and an explanation linking

REACTION
« {magnesium hydroxide / base /
alkali / OH" ions} {reacts with /
neutralises} {the acid / the H*
ions}

IONS REMAINING
s 5o the hydrogen ions
concentration is reduced / all
hydrogen ions reacted / there is
an excess of hydroxide ions (1)

allow until pH = 7
ignore until neutral

ignore there is an
excess of magnesium
hydroxide
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Question | Answer Additional guidance Mark
number

1(c)(ii) H* if any other ions included 0 marks 1)

AO1

Question | Answer Additional guidance Mark
number

1(c)(iii) | neutralisation allow exothermic 1)

reject endothermic AO1
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Question | Answer Mark
number
3(a) D  potassium and bromine D is the only correct answer. 1)
AO1
A is incorrect since neither hydrogen nor oxygen are products of this electrolysis.
B is incorrect because only bromine is a product and hydrogen is not a product of this electrolysis.
C is incorrect since only potassium is a product and oxygen is not a product of this electrolysis.
Question | Answer Additional guidance Mark
number
3(b) An explanation linking (2)
AO1
e zinc chloride soluble and zinc carbonate insoluble (1)
e so ions free to move only in zinc chloride solution /
comparison with zinc carbonate (1)
Question | Answer Mark
number

3(c)(i)

hydrogen / H»

(1)
AO03
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Question | Answer Additional guidance Mark
number
3(c)(ii) An explanation linking (2)
AO1
e hydrogen ions attracted to cathode/negatively allow positively charged ions attracted to cathode
charged electrode (1) ignore references to sodium ions
e (two) hydrogen ions {gain (two) electrons /are
reduced / form hydrogen molecules} / correct half
equation (2H* + 2el) — Hy) (1)
Question | Answer Additional guidance Mark
number
3(d)(i) Diagram to show (2)
max 1 mark if no labelling AO1
e electrodes in solution (1) Ignore any charges on the diagram
e wires and power supply connected to give a
complete circuit (1)
Question | Answer Additional guidance Mark
number
3(d)(ii) e anode: smaller because copper atoms form ions (and (3)
go into solution) / oxidation of Cu atoms (1) AO1

cathode: larger because copper atoms are formed
(from ions in the solution) / reduction of Cu® (1)
solution: the same number of ions enter and leave
solution (1)
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Question
number

Answer

Additional guidance

Mark

4(a)(i)

the acid is in excess

allow exact quantity of acid used to react with the

(1)

carbonate AO3
Question | Answer Mark
number
4(a)(ii) D 1/10 000 is the only correct answer. 1)
AO1
A, B and C are factually incorrect
Question | Answer Additional guidance Mark
number
4(b) A description to include (2)
AO1
¢ heat solution (to evaporate water and concentrate the| evaporating all water loses MP1
salt solution) (1)
* leave to cool (1)
allow
leave {in warm place/on window sill} (for water to
evaporate slowly) (1)
for several days (1)
Question | Answer Mark
number
4(c) B turns blue is the only correct answer. 1)
AO2

A, C and D are incorrect because the position of equilibrium will shift to the left-hand side
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