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[bookmark: _Toc96710337]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· Topic Tests have come from past papers both published (those materials available publicly) and unpublished (those currently under padlock to our centres) presented in a different format to allow teachers to adapt them for use with candidates.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: _Toc96710338]Revise Revision Guide content coverage
[bookmark: _Hlk97041873]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) Physics Foundation Revision Guide.
Free access to this Revise Guide is available for front of class use, to support your students’ revision.
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5 Figure 8 shows a helium nucleus.
Ch/ helium
nucleus
Figure 8

(@) Two of the particles in the helium nucleus are neutrons.

State the name of the other two particles in the helium nucleus.

(b) (i) Describe the difference between a fusion reaction and a fission reaction.

(ii) Nuclear fusion does not happen at low temperatures because of electrostatic
repulsion between

beta particles
electrons

neutrons
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protons
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(c) The energy released per kilogram of fuel in a fusion reaction is 845000 GJ.
The energy released per kilogram of fuel in burning oil is 0.0394 GJ.

(i) Calculate the ratio of the energy released in fusion compared with the energy
released in burning oil.

Use the equation

energy released from fusion
energy released by burning oil

ratio =

(i) State two advantages of using a fusion reactor rather than burning oil in a
power station.
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9 Figure 17 shows a Geiger-Miiller (GM) tube used for measuring radioactivity.

©Andrew Lambert Science Photo Library

Figure 17

(a) Describe how a teacher should use a Geiger-Mdiller (GM) tube to compare the
count-rates from two different radioactive rocks.
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(b) A hospital uses a radioactive isotope with a half-life of 6 hours.

A technician measures a count rate of 80 counts per minute (cpm) from this isotope.

100

80

60

count rate in cpm

40

20

0 | I | 1
0 5 10 15 20

time in hours

Figure 18

Complete the graph on Figure 18, as accurately as possible, to show how the
count-rate from this isotope will change from the time of the first measurement.

The first point is already drawn in Figure 18,
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*(c) A radioactive rock is placed near to the front of a Geiger-Miiller (GM) tube.
A radioactivity count-rate is first made in air.

The count-rate is measured again with each of three different absorbers between
the rock and the GM tube.

Figure 19 shows the count-rates measured.

count-rate in

ElsorbEy counts per minute
3 cm of air 1272
thin sheet of paper 931
3mm thick sheet of aluminium 328
2 cm thick sheet of lead 21

Figure 19

A scientist has an idea that the rock emits three different types of radiation.

Explain how the data in this table supports the scientist’s idea.
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7 (a) Use words from the box to complete the sentences about nuclear fission of
uranium-235 (U-235).

chain chemical fuse
neutrons protons split
A neutron hits a nucleus of U-235 and causes the nucleus tO ... .
Each fission releases energy, two daughter nuclei and some ... .
In a nuclear reactor, one fission can set off a controlled ... ... reaction.

(b) Both U-235 and oil can be used as energy sources for generating electricity.
1kg of natural uranium can result in the generation of 45000 units of electricity.
1kg of oil can result in the generation of 5.0 units of electricity.

Calculate the mass of oil needed to generate the same amount of electricity as
1kg of natural uranium.

Mass Of Ol = ... kg

(¢) Both using nuclear fuel and burning oil produce harmful waste products.

State one harmful waste product from each process.
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*(d) Figure 14 shows a household smoke alarm that uses radioactivity to detect smoke.

Courtesy NASA/JPL-Caltech

Figure 14

The radioactive source in the smoke detector is americium-241.

The table in Figure 15 shows some information about americium-241 and two
other radioactive sources.

radioactive source type of radiation half-life
americium-241 alpha 433 years
actinium-225 alpha 10 days
cobalt-60 gamma 5.27 years
Figure 15

Explain why americium-241 is the best of these three sources to use in this
smoke detector.

Use information from Figure 15 and your own knowledge about radiation.
Your answer should refer to

properties of alpha and gamma radiation
half-life.




image10.png




image11.png
3 This question is about nuclear reactions.
(@) When a uranium-235 (U-235) nucleus absorbs a neutron, the nucleus splits into smaller parts.
This reaction is called nuclear fission.

How many daughter nuclei are produced from the fission of one nucleus of
uranium-235 (U-235)?7

0 A two
I B three
L ¢ four
L D six

(b) (i} When a uranium-235 (U-235) nucleus splits, neutrons are also emitted.
The neutrons may start a chain reaction.
Describe what is meant by a chain reaction.

You may draw a diagram to help with your answer.

(ii) In the nuclear reactor of a power station, the chain reaction has to be controlled.

Explain the action of a moderator in a nuclear reactor.
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(i) In a nuclear reactor there are 2.0 x 10" fission reactions each second.
Each fission reaction releases 4.0 x 107""J of energy.

Calculate the energy released in 1 second.

energy released in 15€CONd = ... J

(¢) Nuclear fusion is a nuclear reaction that takes place in the Sun.

Describe what happens during a nuclear fusion reaction.
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Question | Answer Mark
Number
5(a) proton(s) (1)
AO11
Question | Answer Additional guidance Mark
Number
5(b)(i) a description referring to: (2)
AO11
fusion involves coming not just ‘fuse together’ that’'s
together / joining of just restating — more
particles / nuclei / atoms (1) | explanation needed
fission involves (larger) particles etc. coming apart /
particle(s) / nuclei /atoms separating
breaking up (1) no marks if just objects /
things joining / coming apart
Question | Answer Mark
Number
5(b)(ii) D protons The only correct answer is D (1)
A 'beta particles’ is incorrect, they are not found in nuclei to AO11

facilitate that repulsion

B 'electrons’ is incorrect, for the same reason as A

C 'neutrons’ is incorrect as they don’t repel each other
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Question | Answer Additional guidance Mark
Number
5(c)(i) substitution (1) (2)
845 000 AO21
0.0394
evaluation (1) 21 000 000
answers that round to
21000000
2.1(45) x 107 etc.
award full marks for the
correct answer without
working
Question | Answer Additional guidance Mark
Number
5(c)(ii) any two from: may quote numbers here | (2)
accept no or less
+ fusion power gives (many) P AO11

more times the energy
output (for the same mass
used)

no greenhouse gases / CO;
emissions (produced with
the fusion alternative)

does not lead to global
warming

no (radioactive) waste
does not deplete / use up
a finite resource (e.g. oil)

pollution / no or less
harmful gases etc.

sustainable reference
oil is running out
ignore references to costs
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Question | Answer Additional guidance Mark
Number
5(c)(iii) | any two from: @

e problem of containment AO 21

(the fusion gases /
isotopes at high
temperatures)

* (maintaining) high
temperature

* (maintaining) high
pressure
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Question | Answer Additional guidance Mark
Number
9(a) a description to include: 4)
1. putrock(s) in front of/near A0 22
tube (1) not ‘in” tube
2. measure (count rate)
separately for the two keep rocks apart
different rocks (1)
3. measure each count for the
same time period (1)
4. keep source-detector
distance the same for both
rocks (1)
5. take (into account)/measure
background count (1)
6. repeat readings and take

average(s) (1)
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Question | Answer Additional guidance Mark
Number
9(b) point after first half-life - within 1 small square by | (3)
6, 40 (1) eye
AO 3 1a

point after second half-life -

12, 20 (1)

point after third half-life -
18, 10 (1)

smooth curve starting at
80, with a decreasing
gradient passing through
one correct half-life point
scores 2 marks

smooth curve starting at
80, with a decreasing
gradient passing through
two correct half-life
points scores 3 marks

if no other mark scored

smooth curve showing
decreasing gradient but
not going through any
correct points scores 1
mark
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Question | Answer Mark

Number

9(c) Answers will be credited according to candidate's (6)
deployment of knowledge and understanding of the AO11

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
which is indicated as relevant. Additional content included
in the response must be scientific and relevant.

AO3 Strand 2a and 2b (6 marks)

* shows some idea that the data can support arguments
about alpha, beta and gamma radiation being present

e argues that there is some evidence that alpha might be
emitted (count rate going down with paper interposed)

* argues that there is a lot of evidence that beta parti-
cles are emitted (count rate goes down a lot when the
aluminium is inserted)

* argues that there might be some gamma getting
through (lead stopping everything apart from gamma)
OR that with the lead present the count rate has gone
down to a level consistent with background, so no
gamma was present

a level 3 answer will use data effectively
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Question | Answer Additional guidance | Mark
number
7(a) split (1) in this order (3)
neutrons (1)
chain (1)
Question | Answer Additional guidance | Mark
number
7(b) 45000 (1) (2)
5
9000 (kg) (1) award full marks for
the correct answer
without working
Question | Answer Additional guidance | Mark
number
7(c) using nuclear fuel: (2)

radioactive substances (1)
burning oil:

carbon dioxide (1)

named radioactive
substance / nuclear
waste

greenhouse gases
named pollutant
toxic/poisonous gases
atmospheric pollutant /
acid rain
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Question | Indicative content Mark
number
*7(d) Answers will be credited according to candidate's deployment (6)

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 which
is indicated as relevant. Additional content included in the
response must be scientific and relevant.

AO3 strand 1 (3 marks)

americium emits alpha

cobalt emits gamma

americium has long(est) half-life
actinium has short(est) half-life

AO2 strand 1 (3 marks)

alpha is the better ioniser
gamma is weakly ionising

alpha allows electricity to flow
alpha cannot get out of detector
gamma can get out of detector
americium won't run out
actinium would run out
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Question Answer Additional Mark
number guidance
3a A two 1)
AO1
B is not correct as a uranium
nucleus does not split to give 3
daughter nuclei
C is not correct as a uranium
nucleus does not split to give 4
daughter nuclei
D is not correct as a uranium
nucleus does not split to give 5
daughter nuclei
Question | Answer Additional Mark
number guidance
3bi A description including: (2)
ignore any AO1

EITHER

neutrons are absorbed by uranium
nucleifatoms (1)

more neutrons are
produced/emitted (which are
absorbed by uranium nuclei) 1)
OR

diagram (no labels needed)

two nucleifatoms splitting (1)
four or more nucleifatoms splitting

1)

shutterstock.com + 1177431790

reference to bonds

accept hit /collide
with

accept a
controlled chain
reaction diagram
for 2 marks
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Question | Answer Additional guidance | Mark
number
3bii An explanation linking: (2)
AO1
(because the moderator/it)
slows down/increases the chance
of absorption of(1)
neutrons (1)
Question | Answer Additional guidance | Mark
number
3biii substitution(1) (2)
2(.0 x 1097 )x 4(.0 x 10611 ) AO2
evaluation (1)
8(.0) x 105 (J) accept 8000000(J)
accept 8MJ
8 to any other power
of ten scores 1 mark
award full marks for
correct answer
without working.
Question | Answer Additional guidance | Mark
number
3c A description including (2)
AO1

one from

hydrogen nucleifatoms join (1)

helium is produced (1)
one from

lost (total) mass (1)

mass is converted to energy (1)

nucleifatoms join

larger/heavier nucleus
produced

energy is released
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