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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· Topic Tests have come from past papers both published (those materials available publicly) and unpublished (those currently under padlock to our centres) presented in a different format to allow teachers to adapt them for use with candidates.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) 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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4 A student poured 50 cm?® water into a beaker and measured the water’s temperature.

thermometer

beaker

water

Figure 7

The student added 1.00g calcium chloride to the water, stirred the mixture and then
recorded the temperature.
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(b) The student’s results were

temperature of water at start =21°C
temperature of mixture after stirring =32°C

Explain, using these results, the type of heat energy change that occurs when
calcium chloride dissolves in water.
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(c) Calcium chloride is hazardous to health.

(i) Which hazard symbol would be expected to be seen on a container of
calcium chloride?
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(ii) Give a safety precaution that the student should take during the experiment.

(d) State one way in which the apparatus could be changed to reduce the amount of
heat energy lost during the experiment.
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6 The word equation for the reaction between magnesium and dilute hydrochloric acid is
magnesium + hydrochloric acid — magnesium chloride + hydrogen
The reaction was carried out using the apparatus shown in Figure 11.

loose plug of cotton wool

dilute hydrochloric acid

magnesium ribbon

Figure 11




image9.png
A strip of magnesium ribbon was placed in the conical flask.
100cm® of dilute hydrochloric acid was added to the conical flask.

The mass of the flask and contents was measured at regular intervals.
The loss in mass was calculated.
Figure 12 shows a graph of the results.
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(a) Name the apparatus that could be used to measure out 100cm’ of dilute hydrochloric acid.
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(c) The graph shows that the rate of reaction slows as the reaction takes place.

Explain, in terms of particles, why the rate of reaction between magnesium ribbon
and dilute hydrochloric acid slows as the reaction takes place.
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(d) The experiment was repeated using the acid at a higher temperature.
All other conditions were kept the same.

State the effect of the higher temperature on the mass loss after two minutes.
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(e) The original experiment was repeated using the same mass of magnesium powder
instead of the magnesium ribbon.
All other conditions were kept the same.

Sketch, on the graph in Figure 12, the line you would expect for this experiment.




image15.png
(f) Some reactions are affected by the presence of a catalyst.

(i) State the effect of a catalyst on a reaction.
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(ii) Devise a simple experiment to find out what happens to the mass of a
solid catalyst during a reaction.
(3)

(Total for Question 6 = 13 marks)
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1 Students are investigating exothermic and endothermic reactions.
They are finding the temperature change in 50 cm® water when a solid dissolves in it.
The apparatus is shown in Figure 1.

thermometer

polystyrene cup

Figure 1
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(@) The steps needed to carry out this experimentare P, Q,R,Sand T.
They are shown below.

They are not in the correct order.

Q
R
S
T

pour the 50cm’ water into the polystyrene cup

add the solid to the water and stir

measure 50 cm?® water using a beaker

measure the initial temperature of the water

measure the final temperature of the solution when all the solid has dissolved

Write the steps in the correct order, from left to right.
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(b) The dissolving of this solid in water is an exothermic change.
The experiment is repeated a number of times.
Compared with the initial temperature of the water, the final temperature of the
solution is

A always higher

B always lower

C sometimes higher and sometimes lower

D always unchanged

(c) State how step R could be changed to measure the volume of water more accurately.
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(d) Figure 2 shows a cold pack.

INSTANT

COLD PACK solid
inner bag
of water

Figure 2

When the pack is squeezed hard the inner bag bursts.
Then the pack goes cold.
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(i) Explain why the pack goes cold.
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(i) Give the reason why the pack can be used only once.

(Total for Question 1 = 7 marks)
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3 Hydrogen peroxide decomposes to form water and oxygen.

The rate of this reaction can be found by measuring the volume of oxygen formed
after different time intervals.

Hydrogen peroxide solution is placed in a conical flask.
The apparatus is set up as shown in Figure 5.
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(a) State the name of the piece of apparatus labelled Z in Figure 5.
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(c) Asolid catalyst can be used for this reaction.

(i) The experiment is repeated under identical conditions but with the
catalyst added.

In the experiment with the catalyst added

A the rate of reaction is the same as when no catalyst is present

B water and oxygen are the only products of the reaction

C some of the catalyst is used up

D the volume of oxygen produced when all the hydrogen peroxide is
decomposed is larger than when no catalyst is present
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(i) At the end of the experiment with the catalyst added, the mass of the catalyst
remaining is found.

The method used to find the mass of the catalyst remaining is
filter the mixture of products and catalyst
determine the mass of the filter paper and solid catalyst
subtract the mass of a filter paper from the mass of filter paper and solid catalyst.

This method would not give the accurate mass of catalyst remaining.

Which of the following needs to be done to give a more accurate mass?

dry the filter paper and catalyst before finding their mass

scrape the catalyst off the filter paper and find the mass of the catalyst

find the mass of the filtrate and not the filter paper and catalyst

o N W >

repeat the experiment
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(i) A given mass of catalyst is more effective if it has a large surface area.

State how you could increase the surface area of some lumps of solid catalyst.
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(d) The experiment is repeated three times
once using a more dilute solution of hydrogen peroxide
once using a lower temperature
once using a larger flask

In each case, all other conditions are kept the same.

Circle the word that shows the change in the rate of decomposition in each case.
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hydrogen peroxide faster slower unchanged

solution is more dilute

Fhe temperature used faster slower unchanged
is lower

the reaction is carried out
in a larger flask

faster slower unchanged





image31.png
(b) Sodium reacts with water to form sodium hydroxide in solution and hydrogen.

Complete the balancing of the equation for this reaction and add the state
symbols for each substance.
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(b) In another experiment, a student investigated the temperature decrease when
different amounts of ammonium nitrate crystals were dissolved in 100 cm? of water.

The apparatus used is shown in Figure 5.

thermometer

beaker
polystyrene
cup

Figure 5
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The student used the following method.
step 1 pour 100cm? of water into the polystyrene cup
step 2 add one spatula of ammonium nitrate crystals to the water
step 3 stir the mixture
step 4 use the thermometer to record the lowest temperature reached by the mixture

step 5 repeat steps 1 to 4 using different amounts of ammonium nitrate

(i) Name a piece of apparatus that should be used to measure the 100 cm? of water
instep 1.
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(i) The student cannot work out the temperature decrease using the method described.

State what the student must do before step 2 to be able to work out the
temperature decrease.

(iii) State why a polystyrene cup is used in this experiment.
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(iv) Figure 6 shows the reaction profile for this reaction.

Use the words from the box to complete the labels on Figure 6.

activation energy products reactants

(2)
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heat energy

progress of reaction

Figure 6




image37.png
9 (a) Calcium carbonate reacts with dilute hydrochloric acid to produce carbon dioxide gas.

The rate of reaction between calcium carbonate and dilute hydrochloric acid at
room temperature was investigated.

(i) The investigation was carried out with different sized calcium carbonate pieces.
The mass of calcium carbonate and all other conditions were kept the same.

The results are shown in Figure 15.
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size of calcium carbonate = volume of carbon dioxide gas
pieces used produced in five minutes in cm?

R T R

Figure 15
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State, using the information in Figure 15, the effect of the surface area of the
calcium carbonate on the rate of this reaction.
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(i) The calcium carbonate powder produced 90 cm? of carbon dioxide in
five minutes.

Calculate the average rate of reaction in cm3s™.

average rate of reaction =
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(iii) The experiments were repeated at a higher temperature.
The rate of reaction for each experiment increased.

Explain, in terms of particles, why the rate of reaction increased when the
temperature was increased.
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*(b) Zinc metal reacts with dilute hydrochloric acid to produce hydrogen gas.
zinc + hydrochloric acid — zinc chloride + hydrogen

A student investigated the effect of doubling the concentration of the
hydrochloric acid on this reaction.

The student made the following prediction.

When the concentration of the hydrochloric acid is doubled the rate of
reaction will double and the reaction will be more exothermic.

Devise a plan, including the apparatus you would use, to test the student’s
prediction.

You are provided with pieces of zinc and two bottles of dilute hydrochloric acid.
One bottle of hydrochloric acid is double the concentration of the other.
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2 Magnesium reacts with dilute sulfuric acid to form magnesium sulfate and hydrogen gas.

A student wants to find out the effect of temperature on the rate of this reaction.

The student used the following method.

step 1
step 2
step 3
step 4
step 5
step 6
step7

pour 25 cm? of dilute sulfuric acid into a conical flask
warm the acid until its temperature is 30°C

add a piece of magnesium to the acid

start a stopwatch

wait until the reaction has finished

stop the stopwatch

repeat steps 1-6 but at 50°C.
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(a) The student kept the volume of sulfuric acid the same when they repeated the
method at 50°C.

State two other variables that should be kept the same.

(b) Which piece of equipment can be used to find the volume of 25 cm? of sulfuric acid?

A balance

measuring cylinder

ruler

O N w

thermometer
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(c) State how the student will know that the reaction has finished.

(d) The reaction at 50°C was faster than the reaction at 30°C.

Give one reason, in terms of particles, why the reaction at 50 °C was faster than
the reaction at 30°C.
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(e) At50°C, 15.0cm? of gas was produced during the first 60 seconds of the reaction.

Calculate the average rate of reaction, in cm?s™, for the first 60 seconds of the
reaction.

average rate of reaction = ...

(Total for Question 2 = 7 marks)
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(b) Dissolving ammonium chloride in water is an endothermic process.
Figure 17 shows part of the reaction profile for this process.

heat energy
ammonium chloride solution

ammonium chloride + water

progress of reaction
Figure 17
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(i) Explain how Figure 17 shows that dissolving ammonium chloride in water is
an endothermic process.

(2)
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(i) Complete the reaction profile in Figure 17 and label the activation energy.
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Question | Answer Additional guidance Mark
number

4(a) (top pan) balance (1) allow (weighing) scale(s) m
Question | Answer Additional guidance Mark
number

4(b) An explanation linking )

« temperature rises / increases (by 11 °C) (1)

« exothermic process (1)

allow gets hotter / water heats up
{temperature / it} goes up

Ignore heat increasing for MP1

allow heat / energy {given out / released to
surroundings}

reject endothermic for MP2
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Question | Answer Mark
number
A(c)(i) m

c is the only correct answer

A'is the hazard symbol for corrosive substances
B is the hazard symbol for substances that are harmful to the environment
D is the hazard symbol for flammable substances
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Question | Answer Additional guidance Mark
number
4(c)(ii) wear {goggles / safety glasses} / wear gloves allow eye protection m
ignore tie long hair back
ignore safety clothing / ppe
Question | Answer Additional guidance Mark
number
4(d) put a lid on / put cover on top / lag beaker / use insulation / use allow any material around the beaker that 1)

polystyrene cup (1)

prevents heat loss eg cotton wool
/(aluminium) foil
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Question | Answer Additional guidance Mark

number

6(a) Any suitable container for measuring volume of 100 cm? eg allow burette / pipette 1)
measuring cylinder ignore beaker, conical flask, measuring jug

Question | Answer Additional guidance Mark

number

6(b) An explanation linking 2)

« {hydrogen / gas} formed / OWTTE (1)
« escapes (from the flask) (1)

allow released (from the flask)

ignore references to magnesium reacting
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Question | Answer Additional guidance Mark
number
6(c) An explanation linking for full marks, reference needs to be made to 3)

* MP1: fewer reacting particles left / some particles
reacted (1)

« MP2: fewer collisions (1)

* MP3: (fewer) frequent (collisions) (1)

particles in answer

allow more particles at the start (than at the end)
allow less magnesium / less reactants (1)

allow ‘less’
ignore particle speed

allow (fewer collisions) per {second / unit time}

(less/fewer) frequent collisions scores MP2 and
MP3





image57.png
Question | Answer Additional guidance Mark
number
6(d) (mass loss will be) greater (1) Allow more gas m

Ignore references to reaction rate
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Question | Answer Additional guidance Mark
number
6(e) essin ™0 line drawn with steeper gradient to left of line | (2)
fossin
mass (1)
" s levelling off at the same height as the existing
line (1)
0006
0004
0002
0000

2)

6 7
time in minutes
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Question | Answer Additional guidance Mark
number
6(f)(i) makes it faster / increases rate / lowers activation energy accept speeds it up / increases collision rate m

allow shorter reaction time / alternative
reaction pathway / it could be carried out at a
lower temperature

ignore other aspects of catalysis eg is not used
up

ignore ‘slows down the activation energy’
ignore speeds up reaction time





image60.png
Question | Answer Additional guidance Mark
number

6(f)(ii) Any three experimental points to include 3)

MP1 : use known mass of catalyst in a reaction / find mass of
catalyst before reaction (1)

MP2 : after reaction {remove / filter}, wash & dry (1)

MP3 : find mass of catalyst afterwards / mass of catalyst calculate difference in final and initial masses
unchanged (1)

Total for Question 6 = 13 marks
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Question | Answer Mark
Number

1(a) RPSQT (2)

RPS asfirst 3 (1) AO 3 2a
QTaslast 2 (1) AO 3 2b
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Question | Answer Mark

Number

1(b) A always higher (1)
The only correct answer is A AO 22

B is not correct because temperature rise
C is not correct because temperature always rises

D is not correct because temperature rises
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Question | Answer Additional guidance Mark

Number

1(c) use a measuring cylinder allow pipette/ burette (1)
AO 3 3a

ignore syringe , measuring
jug/tube etc.
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Question | Answer Additional guidance Mark
Number
1(d)(i) An explanation including
(2)
e the solid {dissolves/ Ignore just ‘a (chemical) reaction
reacts with the water} | occurs’ etc AO21

(1)

e {takes in /absorbs}
heat / is endothermic

1)

allow energy for heat

ignore reference to temperature
change
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Question | Answer Additional guidance Mark

Number

1(d)(ii) (reaction) irreversible allow reaction can only occur once 1)
allow reactants are used up / reaction | AO 3 la

is complete /the reaction has happened

allow bag can only burst once/ cannot
get water back into bag

(Total for Question 1 = 7 marks)
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Question | Answer Mark
Number
3(a) (gas) syringe (1)

AO12
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Question | Answer Mark
Number
3(c)(i) B water and oxygen are the only products of the reaction
(1)
The only correct answer is B AO11

A is not correct because rate increases
C is not correct because catalysts do not get used up

D is not correct because amount of product is unaltered by catalyst
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Question | Answer Mark
Number
3(c)(ii) | A dry the filter paper and catalyst before finding their mass (1)

AO 3 3a

The only correct answer is A
B this does not remove the water
C dry residue is needed, not filtrate

D water would still be present





image69.png
Question | Answer Additional guidance Mark
Number
3(c)(iii) | powder / cut up / break up / use | ignore reference to surface area/ (1)
smaller pieces squash / flatten AO12

Question | Answer Additional guidance Mark
Number
3(d) e slower may indicate correct answer in any | (2)

e slower way

e unchanged e.g. by underlining AO11

all 3 rows correct — 2 marks
one or two rows correct - 1
mark

do not credit a row if more than one

answer is indicated in a row
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Question | Answer Additional guidance Mark
Number
9(b) 20a(s aq
(3)
2Na (1) AO21
2NaOH (1)
s, l,aq,g(1) allow S, L, AQ, G

ignore words
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Question | Answer Additional guidance Mark

number

3(b)(i) measuring cylinder / (volumetric) ignore dropping pipette / 1)
pipette / burette beaker

Question | Answer Additional Guidance Mark

number

3(b)(ii) measure the initial temperature (of | allow subtract initial 1)

the water)

temperature from final
temperature

OR vice versa

allow temperature before
mixing
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Question | Answer Additional Guidance Mark
number
3(b)(iii) insulator / reduces heat transfer / | ignore references to heat 1)

poor conductor of heat

loss
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Question | Answer Mark
number
3(b) (iv) (2)

e any one label correct (1)
o all three labels correct (1)

I /ploducts ,,,,,,,,,,,

\ activation energy

heat energy

progress of reaction
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Question | Answer Additional guidance Mark
number
9(a)(i) larger surface area {higher answer must be comparative | (1)

/faster} rate /ORA
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Question | Answer Additional guidance Mark
number
9(a)(ii) final answer of 0.3 with or 3)

without working scores 3

MP1 : conversion of time from
minutes into seconds
5 x 60 = 300 (seconds) (1)

MP2 : rate = volume / time
rate= 90 (1)
300
MP3 : evaluation of the fraction
=0.3 (cm®s") (1)

allow
90/5 (1)
90/5=18 (2)

300/90 = 3.33 (2)

5/90 = 0.0556 (1)
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Question | Answer Additional guidance Mark
number
9(a)(iii) An explanation linking three of the (3)

following

e particles have more energy (1)

e so (particles) move faster (1)

e (so) there are more frequent
collisions between particles (1)

« higher proportion of collisions
have at least the activation
energy to react when particles
collide (1)

Allow more kinetic
energy for MP1 and MP2

needs to be comparative

allow greater chance of
collision

allow higher {proportion
/ chance} of collisions
are successful /
productive

allow more particles
have activation energy
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Question | Indicative content Mark
number
*9(b) Answers will be credited according to candidate’s (6)

deployment of knowledge and understanding of the material
in relation to the qualities and skills outlined in the generic
mark scheme.

The indicative content below is not prescriptive and
candidates are not required to include all the material that
is indicated as relevant.

Additional content included in the response must be
scientific and relevant.

A plan to include some of the following points

e measure equal masses of zinc using balance

e measure equal volumes of acid using measuring
cylinder/pipette/suitable named piece of apparatus

e pour acid in suitable container
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record initial temperature
use of thermometer

add zinc to acid

place bung with delivery tube in container / reaction
vessel immediately after the zinc is added

use of timer

start timer on addition of zinc

measure volume of gas evolved using a delivery tube and
inverted measuring cylinder/burette over water OR
delivery tube and (gas) syringe

record time to collect fixed volume of gas

record final/highest temperature

calculate the temperature increase
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repeat for procedure
same initial temperature
same size pieces of zinc
same volume of acid

credit use a suitable labelled diagram of apparatus for rate
measurement/ temperature of acid
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Level |Mark | Additional Guidance General additional guidance - the decision within levels
Eg - At each level, as well as content, the scientific coherency
of what is stated backed up by planning detail will help place
the answer at the top, or the bottom, of that level.

No rewardable material.
Level 1 |1-2 Additional guidance Possible candidate responses
Identifies relevant practical operations such as «  put zinc in test tube and add some acid
« carries out basic reaction - add zinc to acid o find the mass of zinc
« measures at least one of mass, time, volume, |+ measure volume of the acid
temperature « carries out basic reaction or measures at least one factor
with details scores upper part of level
Level2 |3-4 Additional quidance Possible candidate responses

Some correct sequencing of correct operations

« carries out basic reaction with dilute acid and
repeat with the more concentrated acid and

« carries out reaction makes some relevant
observation or obtains a result or

« measures at least two of mass, time, volume,
temperature

« putzincin test tube, add acid and time the reaction

put zinc in test tube, add dilute acid, then repeat
experiment and add more concentrated acid

« measures mass of zinc and measures volume of acid before
adding together

« measures temperature of acid before adding to zinc and
measures temperature at end of reaction

«  asimilar description, but with detail of apparatus scores the
upper part of the level
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Level 3

5-6

Additional guidance

Sequence of operations of an experiment

to include two from

« measures temperature and volume of acid, and
mass of zinc

o repeats expt but with more concentrated acid

« measure temperature of reaction mixture at end
and finds temperature rise

Possible candidate responses

record temperature of 25 cm? dilute acid, add to known
mass of zinc, record temperature after reaction

using suitable apparatus measure volume of gas every
minute

repeat experiment using same conditions but using the
more concentrated acid

work out temperature rises for both reactions
descriptions with detail or workable method scores upper
part of level

Total for Question 9 = 13 marks
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Question | Answer Mark

number

2(a) any two from: (2)
concentration of acid (1) AO2

{size / shape / surface area/ length} area of magnesium
ribbon (1)

mass of magnesium (1)
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Question | Answer Mark

number

2(b) B measuring cylinder (1)
A, C and D do not measure volumes AO2

Question | Answer Mark

number

2(c) magnesium has gone / no more bubbles (1)

AO2

Question | Answer Additional Mark

number guidance

2(d) (particles) have more energy / (particles) allow particles (1)

collide more frequently / more successful
collisions

move faster

AO1
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Question | Answer Additional Mark
number guidance
2(e) 15.0 (1) 60 =4 (1) 2)
60.0 15
AO2

=0.25 (1) (cm3s?)
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Question | Answer Additional guidance Mark
number
8(b)(i) an explanation linking two of: (2)

e {ammonium chloride ignore arguments about bond AO3

solution/product} has more
energy than {ammonium
chloride solid and
water/reactant} / ORA (1)

« heat (energy) has increased /
energy change is positive (1)

e (therefore) heat energy has
been {absorbed/taken in} (1)

making / bond breaking
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Question

Answer

Additional guidance Mark
number
8(b)(ii) | heatenergy 4 curve from reactants to (2)
products with peak higher
than product energy (1) AO2

(2)

>
progress of reaction

arrow labelled activation
energy on correct curve (1)
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