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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· Topic Tests have come from past papers both published (those materials available publicly) and unpublished (those currently under padlock to our centres) presented in a different format to allow teachers to adapt them for use with candidates.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).
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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) Chemistry Foundation 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
	5-22

	Topic 2: States of matter and mixtures
	23-30

	Topic 3: Chemical changes
	31-41

	Topic 4: Extracting metals and equilibria
	42-49

	Topic 5: Separate Chemistry 1
	50-60

	Topic 6: Groups of the periodic table
	61-66

	Topic 7: Rates of reaction and energy changes
	67-71

	Topic 8: Fuels and Earth science
	72-82

	Topic 9: Separate chemistry 2
	83-99



Content on other pages may also be useful, including for synoptic questions which bring together learning from across the specification.
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9 (a) Asample of potable water contains impurities.

Why is this sample of water potable even though it contains impurities?

OoO0Ooao

A
B
C
D

(1
the impurities have no smell
the impurities are colourless
the impurities are harmless

the impurities are soluble

(b) Waste water can be used to produce drinking water.
The processes used include sedimentation, filtration and chlorination.

(i) What is sedimentation?

O oo

O

(ii) State why the waste water is filtered.

(1)
A the waste water is heated so the impurities evaporate
B the waste water has an acid added to remove impurities
C the impurities in the waste water settle to the bottom of their container

D the impurities in the waste water are bleached

m
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(ii) State why the waste water is filtered.
(1

(iii) State the reason for chlorination.
(1
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(c) Some salts can be added to waste water to remove impurities.
In an experiment, different masses of salt A were added to 1000 cm?® samples of waste water.
The experiment was repeated with salt B.
The percentages of impurities removed from the waste water are shown in Figure 10.

percentage 60
of impurities
removed 50

40
salt A
30
20 salt B
10
0 T T T 1
0 50 100 150 200

mass of salt in mg per 1000 cm* water

Figure 10
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It was concluded that the best way to purify 1000 cm? of the waste water is to add
100mg of salt B.

Use the information about salt A and salt B in Figure 10 to evaluate this conclusion.
(3)
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*(d) A sample of water was contaminated with a dissolved solid.

Devise a plan to separate pure water from this mixture, including a test to show
that the water obtained is neutral.

YYou may use some or all of the apparatus shown in Figure 11 and any other

laboratory apparatus.

Figure 11

(6)
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(Total for Question 9 = 13 marks)
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6 Anink is a mixture of coloured substances dissolved in water.

(a) Which method is used to separate the coloured substances in the ink?
(1

[0 A chromatography
[0 B crystallisation
O c filtration

[ D fractional distillation

(b) The apparatus shown in Figure 9 can be used to separate water from ink.

condenser

flask

ink

heat
Figure 9
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(i) Cold water flows through the condenser.

On Figure 9 use arrows to show where the water should flow in and where it
should flow out.

(1)
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(i) Explain why a condenser is used.

(iii) The flask was heated with a Bunsen burner.

Give the name of an alternative piece of apparatus that could be used to heat
the flask.

(c) The particles in the ink in the flask can be shown as in Figure 10.

particle of water

particle of coloured
substances

Figure 10
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In the boxes below, draw the arrangement of particles that would be expected
at A and B shown in Figure 9.
(2)

particles at A particles at B
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(d) Changes of state between the three states of matter are shown in Figure 11.

melting evaporating
SOLID — LQuio = GAS
freezing condensing
Figure 11

The changes shown are physical changes.

Explain why these changes are called physical changes rather than chemical changes.
(2)

(Total for Question 6 = 9 marks)
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(i) State the time when the gas first started to form a liquid.
()]

minutes

(i) Calculate the number of minutes it took from the gas first starting to form a
liquid until the substance was completely liquid.
m

minutes
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1 The three states of matter are solid, liquid and gas.
(a) What is the name of the change of state when a liquid changes into a solid?
[0 A condensation !
[ B evaporation

0O ¢ freezing
O D melting

(b) A gas was left to cool to form a liquid.

Figure 1 shows how the temperature of the substance changed with time.

temperature 100
in°C

75

50 T T T T T T T 1
0 2 4 6 8
time in minutes

Figure 1

From A to B the substance is a gas.

From C to D the substance is a liquid.
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(c) Figure 2 shows the melting points and boiling points of four substances, W, X, Y and Z.

Using the information in Figure 2

substance melting pointin °C  boiling pointin °C
w =220 -188
X =101 =34
Y -7 59
z 114 184
Figure 2

(i) give the letter of the substance that is a solid at 20°C

(i) give the letter of a substance that is a liquid at 50°C

V)]

(1
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(d) The diagrams below show particles in five different structures.

The different circles show different particles.

Draw one straight line from each substance to its structure.

substance

solid zinc metal, Zn(s)

particles in
structures

(2)




image20.PNG
hydrogen gas, H,(g)

(Total for Question 1 = 7 marks)
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4 Mixtures of substances can be separated using different techniques.
(a) Which of the following is a mixture of substances?
OA air
[0 B carbon dioxide
[J ¢ gold
[ D titanium

(b) Figure 5 shows the apparatus that a student set up to obtain pure water from ink.

There are three mistakes in the way the apparatus has been set up.

side arm

water in
I v
water-cooled condenser

thermometer bulb

v beaker
water out \J/
ink

heat

Figure 5
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(i) One mistake is that the bulb of the thermometer is too low.
The bulb of the thermometer should be level with the side arm.

Give a reason why the bulb of the thermometer should be level with the side arm.
(1)

(i) State one other mistake in Figure 5. m
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(c) Paper chromatography is used to separate the substances in five different food
colourings, P, Q,R,Sand T.

Figure 6 shows the chromatogram at the end of the experiment.

solvent front e e
. e o
.
e o o
o o e o start line
P Q@ R s T

Figure 6
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(i) The steps needed to carry out the chromatography experiment are listed below.

They are not in the correct order.

1 leave the solvent to rise up the paper

2 put solvent in the beaker

3 draw a start line on the piece of paper

4 place the paper in the beaker

5 remove the paper when the solvent is near the top

6 put small spots of the food colourings on the start line

List the steps in the correct order.

The first two steps have been done for you.
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(i) Explain, using Figure 6, which food colouring contains the greatest number of
coloured substances.

(2)
(iii) During chromatography of the food colourings, the solvent front moved
8.00cm and the food colouring R moved 2.30cm.
Calculate the R; value for food colouring R.
Give your answer to two significant figures.
(2)

Rivalue =

(Total for Question 4 = 9 marks)
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(b) Figure 2 shows a label from a bottle of drinking water.

Pure drinking water
Mass of dissolved solids in mg per 1000cm?®
calcium ions 60
sodium ions 2

hydrogencarbonate ions 200

pH of water
pH 7

Figure 2

(i) Explain why this drinking water should not be described as pure water.
2)
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2 |If liquid water is cooled below 0°C it turns into the solid, ice.

(@) (i) Give the name for the change of state from liquid to solid.
(1

(ii) Here are five statements about ice and water.

Place ticks in boxes by the two statements that are correct.
(2)

the molecules move faster in water than in ice

the molecules are more randomly arranged in ice than in water

the molecules start moving when water becomes ice

the molecules are arranged regularly in ice but not in water

the molecules have more energy in ice than in water
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(iii) Calculate the mass of calcium ions in 250 cm? of this drinking water.

mass =

(2)

mg
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(d) Figure 5 shows the changes of state for gallium and the arrangement of particles

in liquid gallium.

solid gallium

melting
—_—
PE—

freezing

liquid gallium

Figure 5

evaporating

gaseous gallium

(i) Complete the boxes for solid gallium and gaseous gallium by drawing the
arrangement of the particles in each of these physical states.

(ii) Give the name of the change of state labelled Y in Figure 5.

(2)

(1)
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Question | Answer Additional guidance Mark

number

9(c) An answer including 3)
AO3

* best amount of A is 150 (mg) (1)

* 150 mg A removes more than 100 (mg) B
(U]

e so it is better to use salt A than salt B
(U]

OR

* because (at peak activity) B removes a
higher percentage per gram than A (1)

¢ 5o less salt would be needed / more
efficient (1)

e so it is better to use salt B than salt A
(U]

ignore incorrect units of mass

+_allow so salt B is more
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Question | Answer Mark
number
9(a) C the impurities are harmless ~ C is the only correct answer. 1
AO2
A, B and D are incorrect as the properties are not relevant
Question | Answer Mark
number
9(b)(i) C the impurities in the waste water settle to the bottom of their container | (1)
C is the only correct answer. AO1
A, B and D are incorrect because no sediment is formed
Question | Answer Additional guidance Mark
number
9(b)(ii) | to remove {insoluble substances / allow named solid substances eg sand | (1)
solids} ignore materials removed by initial AO1
screening eg twigs, debris etc
ignore to produce clean/pure water
reject remove bacteria
Question | Answer Additional guidance Mark
number
9(b)(iii) | to kill {bacteria / ignore to cleanse, purify, clean, make safe )
microorganisms} allow to remove bacteria / germs AO1
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OR

* 150 mg of A removes 48% impurities

« 100 mg of B removes 44% impurities

« 5o salt A is better (than salt B) as more
impurities are removed (1)

OR

« 100 mg of A removes 40% impurities

« 100 mg of B removes 44% impurities

* 5o salt B is better (than salt A) as more
impurities are removed for same mass of
salt (1)

effective in smaller
quantities
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Question | Indicative content Mark

number

*9(d) Answers will be credited according to candidate’s deployment of (6)
knowledge and understanding of the material in relation to the qualities AO1
and skills outlines in the generic mark scheme. AO03

The indicative content below is not prescriptive and candidates are not
required to include all the material which is indicated as relevant.
Additional content included in the response must be scientific and
relevant.

SEPARATION
« distillation
* solution in flask
+ heat
* water evaporates
« water vapour into condenser
« cooling water jacket
« water vapour condensed back to liquid
« water collected in beaker
* solid remains in flask
« boiling point = 100 °C

« take distilled water in a test tube
« add a few drops of neutral litmus/Universal Indicator
* correct neutral colour
OR
* pH probe
e pH=7
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Level | Mark | Descriptor Additional Guidance
0 No rewardable Read whole answer and ignore all incorrect material/ discard any
material. contradictory material then:

Level |1-2 | Additional Guidance | Gives simple parts of the plan or describes the test to

1 show the water is neutral.
e.g. heat the solution (1)
use the Bunsen burner to heat the solution (2)
use universal indicator to test the water, it should turn
green (2)

Level |3-4 | Additional Guidance | Gives a more detailed plan or a simple part of the plan

2 with the test to show the water is neutral.
e.g. heat the solution with a Bunsen burner, the water
evaporates at 100°C (3)
Heat the solution in a flask, the water will evaporate and
move into the condenser where it turns back to a liquid (4)
Heat the solution to evaporate the water and then use the
condenser, use universal indicator to test the water which
should turn green. (4)

Level |5-6 | Additional Guidan: Gives a more detailed plan and the test to show the water

3 is neutral.

e.g. heat the solution, the water will evaporate and

move to the condenser where it will cool and turn back to
a liquid. Test the water neutral litmus paper (5)

Use distillation, heat the solution in a flask, the water
vapour moves to the condenser where it cools and turns
back to a liquid. The water can be tested with a pH meter
the reading should be pH 7 (6)
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Question | Answer Additional guidance Mark
Number
electric heater / heating mantle allow spirit burner (1)
allow hot plate/heated
plate AOD 22

allow blow torch

ignore heater alone
ignore Bunsen burner
ignore hot water bath
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Question | Answer Mark
Number
6 (a) A chromatography (1)
The only correct answer is A AO11
B is not correct this would not separate colours
C is not correct because this would not separate colours
D is not correct because this would not separate colours in
best way
Question | Answer Additional guidance Mark
Number
6(b) (i) arrows drawn to show water going | reject arrows drawn (1)
in the condenser in the bottom coming out of the middle |AO 1 2
and out the condenser at the top | of the condenser
Question | Answer Additional guidance | Mark
Number
6(b)(ii) | An explanation linking (2)
* to cool (1) AO12

« so (water) {vapour/gas}
turns to liquid (1)

allow water for liquid
allow steam for vapour

if cooling the ink max 1
for first marking point
only





image37.PNG
Question | Answer Additional guidance Mark
Number
6(c) particles at A: (2)
white circles only, none touching
(1) AO21
particles at B: reject ‘strings’ of
white circles only, randomly particles
arranged, more circles than in A
(1)
if black circles are
present in both boxes
allow 1 mark if
arrangement of particles
in both boxes is
otherwise correct.
Question | Answer Additional guidance Mark
Number
6(d) An explanation linking (2)
* physical changes do not result allow no chemical AO11
in formation of a new substance | reaction has taken
/ chemical change results in place
formation of a new substance
(1)
« physical change is easily
reversed / chemical change is
not easily reversed (1) ignore you can see the
change

(Total for question 6 = 9 marks)
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Question | Answer Mark
Number
1(d) substance particles in [¥i]

solid zinc metal, Zn(s)

structures

hydrogen gas, H,(g)

Each line 1 mark

Do not award mark if more than one line joins the left hand boxes with those on the right (2)

(Total for Question 1 = 7 marks)
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Question | Answer Mark
number
1(a) C freezing The only correct answer is C. (U]
Ais incorrect because condensation is when a gas changes into a liquid.
incorrect because evaporation is when a liquid changes into a gas.
D is incorrect because melting is when a solid changes into liquid.
Question | Answer Mark
number
1(b)(i) 2/ two (minutes) m
Question | Answer Additional guidance Mark
number
1(b)(ii) 6-2(=4)/4 /four any other manipulation of numbers leading to the | (1)
answer 4 scores 0
Question | Answer Additional guidance Mark
number
1(c)(i) z allow z m
Question | Answer Additional guidance Mark
number
1(c)(ii) Y allowy M)
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Question | Answer Mark
number
4(a) A air The only correct answer is A. )
B is incorrect since carbon dioxide is a compound and not a mixture.
C and D are incorrect because gold and titanium are both metallic elements and not mixtures.
Question | Answer Additional guidance Mark
number
A(b)(i) to measure the temperature of the to measure the boiling point of the water / the vapour should | (1)
{water vapour / steam / gas} passing be at 100 °C when collected
into the condenser
allow does not measure accurate boiling point where
thermometer is on the diagram (or words to that effect)
Question | Answer Additional guidance Mark
number
4(b)(ii) beaker not under condenser exit / ignore references to no Bunsen burner / clamps shown m

water entering condenser in wrong
place / water flow in condenser wrong
way round

allow beaker not under where (condensed) water comes out
/ no {anti-bumping granules / chips}

allow beaker {is too far away (from the condenser exit)/ too
far to the right / is not in the right place / needs to be closer}

reject water out (without reference to end of condenser)
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Question | Answer Additional guidance Mark
Number
4(c)(i) (2)(3)6415 () 64 /15 /41 next to each other in this order in any position (1) | (2)
any two in the correct order and
adjacent to each other max (1)
Question | Answer Additional guidance Mark
number
4(c)(ii) An explanation linking 2
e mixture T(1)
* because it gives {the greatest allow dots or other suitable descriptor
number / 5} spots (1) allow more {spots / separated (coloured) substances}
ignore coloured substances (alone) / colours / references to
spots moving further up the paper
Question | Answer Additional guidance Mark
Number
A(c)(iii) 0.29 with or without working scores 2 )

Rr=2.30(=0.2875) (1)
8.00
=029 (1)

allow 8.00

2.30

=3.5(1)
(other way round for 1 mark)

8.00+2.30=10(1)
8.00-2.30=5.7(1)(2sf)
8.00x2.3(=18)(2sf)

(Total for Question 4 =9 marks)
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Question | Answer Mark

number

2(b)( 15 mg with or without working scores 2 (2)
AO2

« 250/1000 (1) (=0.250)
e 60 x 250/1000 (1) (=15)

OR
* 1000/250 (1) = 4
60/4 (1) (=15)
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Question | Answer Additional guidance Mark
number
2(a)(i) freezing / solidifying / solidification ignore frozen (1)
AO1
Question | Answer Mark
number
2(a)(ii) (2)
the molecules move faster in water than in ice v Ao1
the molecules are more randomly arranged in ice than in
water
the molecules start moving when water becomes ice
the molecules are arranged regularly in ice but not in
water v (1)
the molecules have more energy in ice than in water
Allow any marks in the boxes.
If three boxes are ticked, give one mark only if both correct boxes are
ticked
If four or five boxes ticked, no marks awarded
Question | Answer Additional guidance Mark
number
2(b) (i) An explanation linking ignore all references to pH (2)
« pure water contains {only water AO3

(molecules)/ only one substance}
/ impure water contains more
than one substances (1)

« identification from label of
impurity: dissolved solids/
calcium (ions) / sodium (ions) /
hydrogencarbonate (ion) / ions
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Question | Answer Additional guidance Mark
number
4(d)(ii) | condensing / condensation (1)
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Question
number

Answer

Additional
guidance

Mark

4(d) (i)

solid (1)
(regular arrangement
and touching)

gas (1)
(widely spaced, fewer shown)

()
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