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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· Topic Tests have come from past papers both published (those materials available publicly) and unpublished (those currently under padlock to our centres) presented in a different format to allow teachers to adapt them for use with candidates.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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(@) A chlorine atom contains 17 electrons, 18 neutrons and 17 protons.

(i) State the mass number of this chlorine atom.

(i) Give the electronic configuration of this chlorine atom.

(b) Describe what you would see if damp, blue litmus paper is placed into chlorine gas.

(c) Chlorine exists as diatomic molecules.
In a molecule, two chlorine atoms are joined by a covalent bond.

(i) Describe what is meant by a covalent bond.

(i) Explain why chlorine is a gas, rather than a liquid, at room temperature.
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(d) When the gas hydrogen chloride, HCL, is dissolved in water, a solution forms.
Blue litmus paper dipped in this solution turns red.

State why the litmus paper turns red.
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(a) Describe what is seen when chlorine water is added to potassium bromide
solution and the mixture shaken.

(b) Chlorine reacts with potassium bromide to form potassium chloride and bromine.
In this reaction chlorine forms chloride ions

Cl, + 2KBr — 2KCl + Br,

(i) In this reaction, chlorine has been reduced.

Explain, using the equation, how you know that chlorine has been reduced.

(i) Write the half equation for the formation of bromine from bromide ions.
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() Aluminium reacts with chlorine to form aluminium chloride.

Write the balanced equation for this reaction.

(d) A solid ionic compound is dissolved in water to form a solution.

Describe a simple experiment to show that charged particles are present in this solution.
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6 Fluorine, chlorine, bromine, iodine and astatine are elements in group 7.

(a) Describe the test to show that a gas is chlorine.

(b) Bromine reacts with hydrogen to form hydrogen bromide.
Hydrogen bromide dissolves in water to form a solution.

State the name of the solution formed.

(c) Thereis a trend in the colour and the state of the halogens at room temperature.

Predict the colour and state of astatine at room temperature.
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(d) Bromine, chlorine and iodine are dissolved in water to make aqueous solutions.
Potassium iodide solution is added to each of these solutions.

Figure 5 shows the observations.

initial colour of final colour of

halogen . o
aqueous solution mixture
bromine | orange brown
chlorine pale green brown
iodine brown brown
Figure 5

Explain the observations shown in the table.

(e) Fluorine reacts vigorously with iron to produce iron(lll) fluoride, FeF;.

Write the balanced equation for this reaction.
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(b) Sodium iodide solution is colourless.

When a solution of bromine is added to sodium iodide solution, a reaction occurs.
2Nal + Br2 — 2NaBr + |

(i) The mixture turns brown.

Give the name of the substance causing the brown colour.
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4 (a) Air contains several gaseous elements.

Which of these shows the three most common gaseous elements in air, listed in
order from the most common to the least common?

[0 A oxygen, chlorine, nitrogen
[J B nitrogen, oxygen, hydrogen
[J € oxygen, nitrogen, helium

0 D nitrogen, oxygen, argon

(b) The density of a gas can be found using the equation

mass

density =
volume

A student carried out an experiment to find the density of argon.

The mass of a stopper and flask, containing no gas, was known.
The flask was completely filled with argon and its mass measured.

Figure 2 shows the results the student wrote down.

mass of stopper and flask in g 78.639
mass of stopper and flask full of argonin g 79.120

volume of flask in cm? 250.0

Figure 2

(i) Use the results to calculate the density of argon in gcm=.
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(i) The flask used for the experiment is shown in Figure 3.
The flask holds 250.0 cm?® when filled up to the line.

250.0cm? line

flask

Figure 3

There is an error in the volume the student has used in the calculation.
This would give an incorrect value for the density of argon.

Identify this error and state what should be done to correct it.

(c) Four of the noble gases are argon, helium, krypton and neon.

Give these gases in order of increasing density.
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5 This question is about some of the elements in group 7 of the periodic table.

(a) Which row in the table correctly shows the colours and physical states of the
elements at room temperature?

oo oo

A
B
C
D

iodine: purple gas
chlorine: pale green gas
bromine: red-brown liquid

iodine: dark grey solid

bromine: yellow liquid
iodine: brown solid
chlorine: yellow liquid

bromine: red-brown liquid

{b) The compound phosphorus oxychloride has the formula POCL,.

Calculate the percentage by mass of chlorine in phosphorus oxychloride.

(relative atomic masses: O = 16.0, P = 31.0, Cl = 35.5)

percentage by mass of chlorine = ...

(c) When iron reacts with chlorine, iron chloride is formed.

Two possible equations for this reaction are

A Fe + Cl, — FeCl,

B 2Fe + 3CL, —» 2FeCl,

In an experiment, 8.40 g iron reacts with chlorine to form 19.05 g iron chloride.

Show, using a calculation, which reaction, A or B, is taking place.

You must show your working.

(relative atomic masses: Cl = 35.5, Fe = 56.0)
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Question | Answer Additional guidance Mark
Number
2(a)(i) 35 reject 35.5 (1)
AO11
Question | Answer Additional guidance Mark
Number
2(a)(ii) 2.8.7 allow any separator including gaps e.g. 2 8 7 (1)
AO11
send to review any diagrams
Question | Answer Additional guidance Mark
Number
2(b) A description to include (2)
AO21
¢ (blue litmus) (first turns) red (1) allow shades of red and pink but not other colours e.g. red-
purple
¢ (then) bleaches / turns white (1)
allow colour disappears/goes colourless
ignore yellow/colour fades/discolours
white then red = 0; just ‘goes white’ = 1
Question | Answer Additional guidance Mark
Number
2(c)(i) A description to include (2)
AO11

¢ shared electron(s) (1)

e {a pair of / two} (electrons) (1)

allow a diagram for both mark points

reference to ionic bonding/ions scores 0
e.g. gains two electrons = 0
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Answer

Question Additional guidance Mark
Number
2(c)(ii) An explanation linking any two from (2)
AO11
e intermolecular forces / forces between if answer relates to the breaking of any type of bond first
molecules (1) two marking points cannot be scored (but 3™ could)
allow ‘attractions’ instead of ‘forces’
¢ (intermolecular) forces {weak / take little
energy to break}/ little energy to
separate molecules (1)
¢ boiling point is below room temperature /
has a low boiling point (1)
Question | Answer Additional guidance Mark
Number
2(d) (the solution is) acid(ic) / contains {hydrogen allow pH < 7 (1)
ions/ H*} allow hydrogen chloride is acidic AO21

if incorrect identity of acidic solution then 0 marks (e.g.
chlorine is acidic = 0)
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Question | Answer Additional guidance Mark
Number
5(a) A description including the following points : (2)
AO 12
¢ (potassium bromide solution) colourless (1) ignore clear
ignore reference to colour of chlorine water /change in
colour
e (mixture) turns yellow / brown / orange / red
(1) allow colour combinations e.g. yellow-orange
reject additional incorrect observations for MP2 but ignore
yellow/orange/red/brown vapours
Question | Answer Additional guidance Mark
Number
5(b)(i) An explanation linking (2)
AO11
o (chlorine) gains (an) electron(s) (1) reject chlorine gains an electron from potassium
reject sharing of electrons
allow Cl> + 2e — 2CI~ even if unbalanced (2)
e to form {a chloride (ion) / CI- / negative ignore chlorine ion
ion}(1)
MP2 dependent on MP1
Question | Answer Additional guidance Mark
Number
5(b)(ii) allow (2)
2Br- — Br: + 2e (2) 2Br-2e — Br: (2) AO21

correct species (in correct place) (1)
balancing of correct species (1)

unbalanced 1 max

allow multiples
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Question | Answer Additional guidance Mark
Number
5(c) 2Al + 3Cl> — 2AICl; (3) penalise the use of 'CL’ or ‘AL’ once only (3)
ignore state symbols AO21
allow multiples
LHS (1) ignore use of capital L for MP3
RHS (1)
balancing of correct formulae (1)
Question | Answer Additional guidance Mark
Number
5(d) A description to include the following points first two marks can be given for a suitable diagram (3)
AO 3 3a

e insert electrodes (into aqueous solution)(1)

e connect to electrical supply /powerpack
/battery/cell (1)

o bulb lights / ammeter shows current /
electrolyte decomposes (1)

allow anode and cathode

allow carry out an electrolysis experiment alone / see if
solution conducts electricity (1)

allow pass an electric current through (the solution) (1)
ignore electricity alone

allow correct observation at one electrode (1)
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Question | Answer Additional guidance Mark
number
6(a) A description to include 2)

(damp) litmus / indicator paper allow dip litmus into solution

bleaches / goes white (1) reject bleaches then goes red

MP2 dependent on MP1
Question | Answer Additional guidance Mark
number
6(b) hydrobromic acid (1) Ignore hydrogen bromide solution 1)
ignore HBr(aq)
Question | Answer Additional guidance Mark
number
6(c) colour: grey/ black (1) 2)
Allow any shade of grey/ gray
state: solid (1)
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Question | Answer Additional guidance Mark
number
6(d) an explanation linking 4 of the following 4)
e {chlorine / bromine} are more reactive than iodine / ignore iodide in MP1
jodine is the least reactive (1)
e (in the reaction of chlorine with potassium iodide) In MP2 and MP3:
chlorine displaces iodine / iodine formed / iodide ions | allow ‘iodide displaced’
oxidised (1) mark(s) could be scored in word or symbol
equations (symbol equations do not have to be
e (inthe reaction of bromine with potassium iodide) balanced and allow | for 1)
bromine displaces iodine / iodine formed / iodide ions
oxidised (1)
e brown colour of final mixture is due to iodine (1) allow iodine cannot displace itself
¢ iodine with KI has no reaction / iodine cannot displace
iodine from its compound (1)
Question | Answer Additional guidance Mark
number
6(e) 2Fe + 3F; —» 2FeF; (2) allow multiples 2)
correct formulae only (1) reject Fe(lll) on LHS

balancing of correct formulae (1) allow = for —

reject incorrect capitals and subscripts
reject charges on LHS but ignore charges on RHS.
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Question Answer Additional Guidance Mark
number
3(a)(i) An explanation to include (2)
e asolid/ precipitate (1)
o of sulfur (1)
Question Answer Additional Guidance Mark
number
3(a)(ii) A description to include MP2 dependent on MP1 (3)
o flask placed {over/in front of} cross (1)
e measure time (1) allow measure how long reaction takes for MP2
e when cross is obscured (1)
Question Answer Mark
number
3(a)(iii) B 150 cm3 is the only correct answer. (1)
A is incorrect because this makes 16.7 g dm HCl
C is incorrect because this makes 25.0 g dm3 HCl
D is incorrect because this makes 33.3 g dm3 HCL
Question Answer Additional guidance Mark
number
3(b)(i) iodine reject iodide; ignore formulae (1)
Question Answer Additional guidance Mark
number

3(b)(i)

An explanation to include:
e bromine (1)
e because electrons are gained (1)

Mark independently

allow any number of electrons

3]
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Question Answer Mark
number
4(a) D nitrogen, oxygen, argon is the only correct answer (1)

A is not correct because nitrogen is the most common gas

B is not correct because hydrogen is not the third most common gas

C is not correct because nitrogen is the most common gas
Question Answer Additional guidance Mark
number
4(b)(i) mass argon = 79.120 - 78.639 (= 0.481 (g)) (1) (2)

density = 0.481/250 = 0.001924 (gcm3) (1) allow ECF

allow 0.002, 0.0019, 0.00192, 0.001924...... for (2)
Question Answer Additional guidance Mark
number
4(b)(ii) An explanation including (2)
e the volume of the flask is more than 250 cm? / more
argon is in the flask than up to the line (1)
e measure the whole volume of the flask (e.g. fill with allow use a flask/ container of known volume
water and measure volume of water) (1)

Question Answer Additional guidance Mark
number
4(c) helium, neon, argon, krypton (2) krypton, argon, neon, helium (1) (2)

if order correct except that two adjacent elements transposed allow 1
allow formulae
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Question | Answer Mark
number
5(a) D iodine: dark-grey solid  bromine: red-brown liquid (1)
Is the only correct answer
AO1
A, B and € all contain at least one incorrect piece of information
Question | Answer Additional guidance Mark
number
5(b) Formula mass POCls = (31+16+3x35.5) (1) allow answers to 2 or more sig figs (2)
(= 153.5)
AO2

% Cl = 3x35.5 X 100 (1) (= 69.4%)
153.5

allow ecf on formula mass

allow % Cl = 35.5 x 100 = 43% (1)

82.5
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