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· Topic Tests have come from past papers both published (those materials available publicly) and unpublished (those currently under padlock to our centres) presented in a different format to allow teachers to adapt them for use with candidates.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

	Topic 1: Key concepts of physics
	166

	Topic 2: Motion and forces
	167 – 181

	Topic 3: Conservation of energy
	182 – 187

	Topic 4: Waves
	188 – 193
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	194 – 199
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	200 – 212 

	Topic 8: Energy – forces doing work
	213 – 214 
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	Topic 12: Magnetism and the motor effect
	233 – 236 

	Topic 13: Electromagnetic induction
	237 – 239 

	Topic 14: Particle model
	240 – 246 

	Topic 15: Forces and matter
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NB Topics 7 & 11 are found in GCSE Physics only, and not in GCSE Combined Science (Physics).
Content on other pages may also be useful, including for synoptic questions which bring together learning from across the specification.
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2 This question is about radioactivity.
(@) Alpha (), beta () and gamma (y) are three types of radioactive emissions.

Which statement describes all of these radioactive emissions?

ionising and emitted by stable nuclei

ionising and emitted by unstable nuclei

neutral and emitted by stable nuclei

O N W >

neutral and emitted by unstable nuclei
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(c) Figure 3 shows a Geiger-Muller (G-M) tube attached to a counter.
The G-M tube is used to measure the activity of a source of beta (f) radiation.
There is an aluminium sheet between the beta source and the G-M tube.
The counter is switched on and after 1 minute shows a count of 268.
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(i) The aluminium sheet is taken away.
The counter is reset to zero and then switched on again.
A new count is taken for 1 minute.

Explain why the new count is greater than 268.
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(ii) The beta source is then also taken away.
The counter is reset to zero and switched on again.
A new count is taken for 1 minute.

Give a reason why there would now be a reading on the counter.
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(c) Gamma radiation is part of the electromagnetic spectrum.

When the nucleus of an atom emits a gamma ray, the number of protons in the
nucleus and the number of neutrons in the nucleus do not change.

State how the nucleus does change when it emits a gamma ray.
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*(d) Gamma radiation is produced by radioactive decay.
Alpha radiation and beta radiation are also produced by radioactive decay.

Compare the processes of alpha decay and beta decay.

Your answer should include what each radiation is and what effect each decay has
on the original nucleus.
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(b) Figure 7 represents a decay that can happen inside the nucleus of an atom.

el

Figure 7
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Which decay is represented in Figure 7?

A alpha

B beta minus
C beta plus
D

gamma
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(e) A G-M tube is connected to a counter.
A teacher places the G-M tube near to a radioactive source.
A student starts the counter and clock at the same time and writes down the
readings shown on the counter every 15s.

The student plots the readings with a line of best fit, as shown in Figure 8.
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(i) Calculate the average count rate, in counts/s, from the graph.

Show your working on the graph.

average count rate =
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(b) (i) State the name of an instrument that can be used to measure radioactivity.
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(d) Carbon-14 decays into nitrogen-14.

The symbol for nitrogen-14 is )N

Explain what happens in a carbon-14 nucleus when it decays to a nitrogen-14 nucleus.
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2 Figure 3 shows a Geiger-Mdiller (GM) tube used for measuring radioactivity.

© Andrew Lambert Science Photo Library

Figure 3
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(a) Describe how a teacher should use a Geiger-Miiller (GM) tube to compare the
count-rates from two different radioactive rocks.

(4)
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(c) One radioactive source used in hospitals is technetium (Tc).
Technetium is produced from the radioactive decay of molybdenum (Mo).

Complete the following nuclear equation.

99 - 0
sMo—> T+ B





image21.png
Question | Answer Mark

number

2(a) B ionising and emitted by unstable nuclei (1)
AO1

A is incorrect stable nuclei do not give radioactive
emissions

C is incorrect not all radioactive emissions are
neutral

D is incorrect not all radioactive emissions are
neutral
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Question | Answer Additional Mark
number guidance
2(c )(i) | An explanation to include; (2)
AO2
there is no aluminium to aluminium

absorb B particles (1)

(therefore)
more B particles reach the G-
M tube (1)

absorbs/stops/blocks
beta particles

accept reverse
arguments

accept radiation for
beta particles
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Question | Answer Additional Mark

number guidance

2 c (ii) (idea of) background radiation a named source | (1)
of background AO3

radiation
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Answer Additional guidance | Mark
6(c) One from: 1)
AO1

rearrangement (of particles) (1)
loses/emits energy (1)

becomes (more) stable (1)
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Questio | Indicative content Mark

n

number

6 *(d) Answers will be credited according to candidate's (6)
deployment of knowledge and understanding of the AO1

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.

AO11 (6 marks)
alpha
* a particle (not a wave)
* made up of 4 particles
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helium nucleus

has a positive charge

when emitted by a nucleus, atomic number goes
down by 2

mass number goes down by 4

a particle (not a wave)

made up of 1 particle

electron (or positron)

has a negative charge

when emitted, atomic number goes up by 1
mass number does not change

Ignore references to range, penetration, ionisation.
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Level Mark Descriptor
0 * No rewardable material.

Level 1 1-2 o Demonstrates elements of physics understanding, some of
which is inaccurate. Understanding of scientific ideas lacks
detail. (AO1)

e Presents an explanation with some structure and
coherence. (AO1)

Level 2 3-4 o Demonstrates physics understanding, which is mostly

relevant but may include some inaccuracies. Understanding
of scientific ideas is not fully detailed and/or developed.
(AO1)

e Presents an explanation that has a structure which is
mostly clear, coherent and logical. (AO1)
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Level 3 5-6 + Demonstrates accurate and relevant physics understanding
throughout. Understanding of the scientific ideas is detailed
and fully developed. (AO1)

e Presents an explanation that has a well-developed
structure which is clear, coherent and logical. (AO1)





image29.png
Level

Mark

Additional Guidance

General additional guidance - the
decision within levels

e.g. - At each level, as well as
content, the scientific coherency of
what is stated 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

isolated facts

A beta particle is an electron. An
alpha particle is a helium nucleus
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Level 2 | 3-4 Additional guidance Possible candidate responses
effect of alpha and beta | A beta particle is an electron. When
decay emitted the mass number doesn’t
or change but atomic number goes up
nature and effect of by one
alpha or beta

Level 3 | 5-6 Additional guidance Possible candidate responses

detailed comparison
that includes

nature of alpha and
nature of beta and
effect of either alpha or
beta

OR

effect of alpha and beta
and nature of either
alpha or beta

Alpha particle is a helium nucleus
AND

A beta particle is an electron.
When emitted the mass number
doesn’t change but atomic number
goes up by one
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Question | Answer Mark
number
5 (b) (1)

]

C beta plus

Options A, B and D are not represented by Figure 9.
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Question | Answer Additional guidance Mark
number
5 (e) (i) | use of gradient on graph (1) look for a triangle / line (2)

evaluation (1)
15.3 (counts /s)

going up

allow 1480
100

accept other data from the
graph

allow numbers between
12.0 and 16.0

award full marks for
answers in the correct
range without working
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Question | Answer Additional guidance Mark
Number
2(b)(i) Geiger (Muller counter) (1) GM (tube/meter) or (O]

other appropriate
detector e.g.
dosimeter, film badge,

scintillation counter
accept incorrect

spellings such as “giga”

ignore radioactive
counter
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Question| Answer Additional guidance Mark
Number
2(d) An explanation linking: (2)

neutron (decays) to proton (1)

mass number stays the
same but atomic

number increases by 1

accept answers in terms
of quarks

(dud becomes uud)
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beta emitted (1)

beta decay / B seen
NOT B*/beta plus

allow (fast) electron
emitted

allow for 2 marks:
np+e
OR

e~ g0
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Question | Answer Additional guidance Mark
Number
2(a) an answer that combines any (4)

4 points from the following to A0 22

provide a workable method:

1. put rock(s) in front of/near
tube (1)

2. measure (count rate)
separately for the
two different rocks (1)

3. measure each count for the
same time period (1)

not “in” tube

keep rocks apart





image37.png
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 Mark

Number

2(c) an answer containing both of the following numbers in (1)
the correct places (1) 2021

99
8 Tc
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