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Aims and objectives

In this training, you will:

« identify how the qualification is devised

« review the content of the qualification

« explore how to plan the course and/or lessons

« understand the Assessment Objectives for the qualification

« understand the question types for the qualification

« understand the mark schemes for the qualification

 practise using the mark schemes using exemplar student work
* identify the support available from Pearson.
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Trusted and recognized
qualifications partner to
6,500 schools, colleges
and employers globally

« We are the world's leading learning company and
as the UK's largest awarding organisation, best
placed to provide qualifications aligned to the
British educational system.

We mark over 10
million exam scripts
on behalf of the UK
Department for
Education each year

« Qur international heritage stretches back over 150
years.

« Today, we partner with schools, universities and
employers worldwide, offering world-class, globally-
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recognised qualifications to over 3.5 million 4 We operate in 70
students a year. k 2 countries vvorldvvide/
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Specification

Overview
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What is the specification?

« The specification is the main document you need to teach the
course,

« [t outlines the aims of the course, the content you MUST cover
and all the information you need about assessing your students.

« A copy of this document is in your download pack and on our
website.

« There are also Sample Assessment Materials. This document provides examples
of the question papers and was especially useful when this specification was
launched. Since there are now at least two series of live exam papers, it is
arguable that the real papers have become a more important resource than the
SAMs.
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Key features

Structure: the International Advanced Subsidiary and Advanced Level in Physics are
modular qualifications.

Content: the content is relevant for learners who have achieved a GCSE or IGCSE in Physics
and who want to study this subject at a higher level.

Assessment: assessment consists of three written papers at IAS level that are externally
assessed. The International A Level consists of three further written papers that are
externally assessed.

Approach: learners will develop their knowledge and understanding of Physics by applying
the concepts in this specification to a range of different problems that include a variety of
contexts. Problems will require the application of mathematical skills. Learners will also
develop their practical skills.
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Using this specification

Compulsory content: as a minimum, all the items in the content must be taught. The word
including’ in content specifies the detail of what must be covered.

Assessments: use a range of material and are not limited to the examples given. Teachers

should deliver these qualifications using a good range of examples to support the
assessment of the content.

Depth and breadth of content: teachers should use the full range of content and all the
assessment objectives given in the subject content section.
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Practical
investigation

Practical
investigation

Students will be assessed on their ability to:

23 be able to use the equation density o =%
24 understand how to use the relabionship upthrust = weight of fluid displaced
25 a be able to use the equation for viscous drag (Stokes” Law),

F=6manrv.

b understand that this eguation applies only to small spherical objects moving at
low speeds with laminar flow (or in the absence of turbulent flow) and that
viscosity is temperature dependent

26 CORE PRACTICAL 2: Use a falling-ball method to determine the viscosity of

a liguid

27 be able to use the Hooke's law equation, AF = kAx, where & is the stiffness of the
object
28 understand how to use the relabionships

s (tensile or compressive) stress = force/cross-sectional area

+ (tensile or compressive) strain= change in lengthforiginal length

Young modulus = stress/strain.

29 a be able to draw and interpret force-extension and force-compression graphs
b understand the terms limit of proportionality, elastic imit, yield point, elastic
deformation and plastic deformation and be able to apply them to these graphs
30 be able to draw and interpret tensile or compressive stress-strain graphs, and
understand the term breaking stress
31 CORE PRACTICAL 3: Determine the Young modulus of a material
32 be able to calculate the elastic strain energy Eg in a deformed material sample, using

the equation ﬁEﬂ. =J3“Fﬁ1’, and from the area under the force-extension graph

The estimation of area and hence energy change for both linear and non-linear
force-extension graphs is expected.
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Overview of the Physics specification

International Advanced Subsidiary International Advanced Level

This qualification consists of three externally
examined units.

The IAS is the first half of the IAL qualification and
consists of three IAS units, Units 1, 2 and 3. This
qualification can be awarded as a discrete
qualification or can contribute 50 per cent towards
the International A Level.

The qualification will include questions that target
mathematics at Level 2 or above. Overall, a minimum
of 40% of the marks across the papers will be
awarded for mathematics at Level 2 or above.

This qualification consists of six externally examined
units.

The International A Level consists of the three IAS
units (Units 1, 2 and 3) plus three IA2 units (Units 4, 5
and 6).

Students wishing to take the International A Level
must, therefore, complete all six units.

The qualification will include questions that target
mathematics at Level 2 or above. Overall, a minimum
of 40% of the marks across the papers will be
awarded for mathematics at Level 2 or above.
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Unit 1: Mechanics and
WEWERELS

Externally assessed
Written exam: 1 h 30 min
80 marks

40% of IAS 20% of IAL

The paper may include
multiple-choice, short open,
open-response, calculations
and extended-writing
questions.

Unit 2: Waves and
Electricity

Externally assessed
Written exam: 1 h 30 min
80 marks

40% of IAS 20% of IAL

The paper may include
multiple-choice, short open,
open-response, calculations
and extended-writing
questions.

ise, without the prior permission of the publisher.

Unit 3: Practical Skills in
Physics |

Externally assessed
Written exam: 1 h 20 min
50 marks

20% of IAS 10% of IAL

This unit will assess students’
knowledge and understanding
of experimental procedures
and techniques developed in
Units 1 and 2.

The paper may include short-
open, open-response,
calculations and extended-
writing questions.
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Unit 4: Further Mechanics, Fields

and Particles

Unit 5: Thermodynamics,
Radiation, Oscillations and
Cosmology

Unit 6: Practical Skills in Physics
I

Externally assessed
Written exam: 1 h 45 min
90 marks

40% of IA2 20% of IAL

The paper may include multiple-
choice, short open, open-
response, calculations and
extended-writing questions.

Copyright © 2025 by Pearson Education, Inc.
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Externally assessed
Written exam: 1 h 45 min
90 marks

40% of IA2 20% of IAL

The paper may include multiple-
choice, short open, open-
response, calculations and
extended-writing questions.
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Externally assessed
Written exam: 1 h 20 min
50 marks

20% of IA2 10% of IAL

This unit will assess students’
knowledge and understanding of
experimental procedures

and techniques developed in Units 4
and 5.

The paper may include short-open,
open-response, calculations and
extended-writing questions.
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ACTIVI ty Kevlar is 2 modern lightweight material Due to its physical properties. Kevlar is being
used to replace nylon and steel in many applications.

The stress-stramn graphs for Kevlar, nylon and steel are shown.

v

This is part of a question - Ry

what part of the content
(which specification point)
s being assessed?

slress

steel

strain
a en pulling a heavy load, cables are now often used instead of nylon cables.
When pulling a heavy load, Kevlar cables ften used instead of nylon cables
Explam two advantages of using Kevlar in cables compared to using nvlon.
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Unit 1; Mechanics and Unit 2; Waves and Unit 3; Practical Skills in
Materials Electricity Physics |

* Mechanics + Waves and Particle Students are expected to
* Materials Nature of Light develop experimental skills,
* Electric Circuits and techniques by carrying

out a range of practical
experiments in Units 1 and

2.
Unit 4: Further Mechanics, | Unit5: Thermodynamics, | Unit 6: Practical Skills in
Fields and Particles Radiation, Oscillations Physics |l

and Cosmology

» Further Mechanics * Thermodynamics Students are expected to
* Electric and Magnetic * Nuclear Decay further develop the skills
Fields + Oscillations and techniques acquired in
* Nuclear and Particle * Astrophysics and Units 1 and 2 by carrying
Physics Cosmology out a range of practical

experiments in Units 4

and 5.

14
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Choose one topic (or part of a topic) from
the Physics specification. Plan the order in
which you would teach that topic.

Share your preferred teaching order, with
your reasoning.
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Experimental skills

edexcel it

DVANCED LEVEL
PRACTICAL GUIDE
In order to prepare students for the assessment TEACHER
of experimental skills (Units 3 and 6), centres e
should give students opportunities to plan :

experiments, implement their plans, collect data,
analyse their data and draw conclusions.

Experiments should cover a range of different
topic areas and require the use of a variety of
practical techniques. & pearson
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« Aslong as you follow the programme of core
practicals, you will automatically cover all of
the standard techniques and apparatus the
students are expected to know and
reproduce in their examinations.

« However, students who do well in Units 3 and
6 are often those that have carried out a
range of practicals so you should aim to
complete more than just the core practicals.
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How do the core practicals cover practical skills?
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How do the core practicals cover practical skills?

» The core practicals are part of the specification and the
students are expected to know them for the examinations.

« Students can use different methods and techniques to
those stated - but they will still need to know and = e e
understand the methods stated in the core practicals. o s et T s

« We'd recommend that you did other practical work as well
as the practicals specified.

« These need notinclude expensive pieces of apparatus. Any
practical work that your students attempt - not just the core
practicals - will develop their practical competency. D Pearson

18
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Teaching practical

skills
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What our examiners have noticed: Units 1 and 2

« Many candidates showed a good progression from GCSE to
A Level, with prior knowledge extended and new concepts taught

and understood well.

« (Candidates found the length of some of the calculations to be
challenging, often missing out key steps, therefore only scoring 1 or
2 marks for interim steps.

« The new regions of the specification were answered as expected, if
not better.

20



What our examiners have noticed: Units 1 and 2

« [t was the problem-solving nature of some of the questions as well as the requirement
for explanations in an unstructured setting that many found to be challenging.

« The main challenges were on questions requiring more application.

« (Candidates who had a sound understanding of the physics involved did not always
demonstrate this in their responses due to a lack of precision of the language and
terminology used. Some missed exactly what the question was actually asking.

«  While the mathematical ability seen was strong, application to the context was not as
expected.

21
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What our examiners have noticed: Unit 3

« For this paper, the topics included materials, waves and particle nature of light. As understanding
of the core practicals is assessed by the Unit 1 and 2 papers, the practical context met in the Unit
3 paper may be less familiar. However, it is the skills rather than the details of the practical that we
are assessing.

« There were many questions that would be familiar for candidates but there are some questions
where performances would suggest they were unfamiliar with the practical skills.

« Understanding of keywords (such as resolution) and command words (such as describe how)
proved a challenge to candidates at the lower end of the ability range.

« At all ability levels, there were some questions where candidates answered in generic terms,
rather than being specific to the particular practical described in the question.

22
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What are the implications for
teaching and learning arising
from the feedback from the

examiners' reports?
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Content Overview
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How do | make sure | cover all the content?
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1 International 5I base and derived units. The work on 51 base and derived units, Sig. figs.,
GCSE/GCSE Measurement & techniques. standard form and prefixes is required for all
mechanics - ' LR ? topics and needs to be revisited regularly.
describing motion Sig. figs., scientific notation, standard form and
prefixes.
Distance, displacement, speed, velocity and
acceleration.
escribing motion isplacement/time and veloci ime graphs an isplacement/time gra or a trolley on a :
2 d bing moti Cispl tt d vel ftime graph d Displ L/t graph fi trolley 2,3
graphically their interpretation, for motion with uniform and runway with a motion sensor.
non-uniform acceleration. Mathematical requirement: graph plotting and
measuring gradients
nternationa erive equations of motion: xamples to include itive and negative values i
3 International D quati f mot Examples to include posit d negat I T |
GCSE/GCSE (1 + V)t of the variables.
mechanics — == Mathematical requirement; manipulate of
equations for 2 equations.
speed and v=u-+at
acceleration £ g
s=ut+xat Investigate the motion of a bouncing ball.
v =u’ +2as
Practise problems in one dimension. All students should carry out this expeniment.
Measurement of the acceleration of free fall.
CORE PRACTICAL 1:
Determine the acceleration of a freely falling
object.
26
Cop_yrighl © 2025 by Pearson Education, Inc.
ﬁi:%’:zﬁ:gﬁilicationmaybereproduced, stored in a retrieval system, or transmitted in any form or by any means, ic, mechanical, i ing, or ise, without the prior permission of the publisher.

The materials are provided to you under license from Pearson Education, which license restricts these materials to your use only and only while you are attending a Pearson-authorised learning program. You are not permitted to deliver this training material without the written approval of the publisher. These materials are protected by International Copyright Laws and may not be duplicated or further distributed without permission.

All rights reserved.



How do you plan your lessons in physics?
Do you, for example, have a common
lesson structure as a starting point? Are
there any ways you might need to adapt

your method(s) of lesson planning to
deliver this specification?
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Assessment

Overview
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How IS the content assessed?

Unit 1: Mechanics and Unit 2: Waves and Electricity |Unit 3: Practical Skills in Physics |

Materials

Externally assessed Externally assessed Externally assessed

Written exam: 1h 30m Written exam: 1h 30m Written exam: Th 20m

80 marks 80 marks 50 marks

40% of IAS 40% of IAS 20% of IAS

20% of IAL 20% of IAL 10% of IAL

The paper may include The paper may include multiple- This unit will assess students’ knowledge

multiple-choice, short open, choice, short open, open-response, | and understanding of experimental

open-response, calculations calculations and extended-writing procedures

and extended-writing questions. and techniques developed in Units 1 and

questions. 2.
The paper may include short-open, open-
response, calculations and extended-
writing questions.

29
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How IS the content assessed?

Unit 4: Further Mechanics, Fields | Unit 5: Thermodynamics,

and Particles Radiation, Oscillations and
Cosmology

Externally assessed Externally assessed

Written exam: 1Th 45m Written exam: 1h 45m

90 marks 90 marks

40% of 1A2 40% of 1A2

20% of IAL 20% of IAL

The paper may include multiple-choice, | The paper may include multiple-

short open, open-response, choice, short open, open-response,

calculations and extended-writing calculations and extended-writing

questions. questions.
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Unit 6: Practical Skills in Physics I

Externally assessed
Written exam: 1h 20m
50 marks

20% of 1A2

10% of IAL

This unit will assess students’
knowledge and understanding of
experimental procedures

and techniques developed in Units 4
and 5.

The paper may include short-open,
open-response, calculations and
extended-writing questions.
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| What are the Assessment Objectives?

% in
IAS

% in
IA2

% in
TIAL

AO1

Demonstrate knowledge and understanding of science.

34-36

29-31

32-34

AO2

(a) Application of knowledge and understanding of
science in familiar and unfamiliar contexts.

(b) Analysis and evaluation of scientific information to
make judgements and reach conclusions.

34-36

9-11

33-36

14-16

34-36

11-14

AO3

Experimental skills in science, including analysis and
evaluation of data and methods.

20

20

20
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Relationship of assessment objectives to units for the International
Advanced Subsidiary qualification

Unit number Assessment objective (%)

AO1 AO2(a) AD2(b) AO3

Unit 1 17-18 17-18 4.5-5.5 0.0

Unit 2 17-18 17-18 4.5-5.5 0.0

Unit 3 0.0 0.0 0.0 20

Total for 34-36 34-36 9-11 20
International
Advanced Subsidiary

Relationship of assessment objectives to units for the International
Advanced Level qualification

Unit number Assessment objective (%)
AD1 AD2(a) AD2(b) AO3

Unit 1 8.5-9.0 8.5-9.0 2.25-2.75 0

Unit 2 8.5-9.0 £8.5-9.0 2.25-2.75 0

Unit 3 0 0 ] 10
Unit 4 ¥.3-7.8 5.4-8.9 3.6-4.0 0

Unit 5 7.3-7.8 8.4-8.9 3.6—-4.0 0

Unit & 0 ) 0 10

Total for 32-34 34-36 11-14 20
International
Advanced Level
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Question Types
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| What types of questions are asked?

Papers on the content units (1, 2, 4 and 5) will include a mixture of different question
styles, including:

» multiple-choice questions

» short open questions

» calculations

* Open response questions

« extended writing questions.

Papers on the practical skills units 3 and 6 have all of these question styles except
multiple choice.

34
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Multiple-choice questions

A car is travelling at a velocity v. The driver applies the brakes and the car decelerates
until it comes to rest. The work done by the brakes on the car 15 W.

Which of the following expressions 1s correct?

0 A Wxv

[0 B W~

[] C W

= ]| et

(1D Wx—
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Short open questions

A light dependent resistor (LDR) has a resistance of 6100 Q when illumimnated with
indoor lighting.

(a) Explan how the resistance of an LDR changes with illumination. Your answer
should include reference to conduction electrons,

36
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Calculation questions

Zine has a work function of 4 3¢V, Calculate the maximum wavelength of light that
will produce the photoelectric effect with zinc.

Maximum wavelength =
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Open response questions

The diagram shows the path of a beam of light travelling from a light source
air through a 457 glass prism. The path taken by the beam of light 15 shaded.
The critical angle for glass 15 41°,

--F-,:.

o
Source
of light

Explain the path of the beam of light.
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Extended writing

A spectrum can be produced by light from the Sun.

www.scinatech.com

Discuss why black lines appear on this spectrum.

A spectrum can be produced by light from the Sun.

“www scinatech com

A screenshot of the full page

with this question at the top

shows that a fair amount of

space - a whole side of A4 - ‘
is provided for a candidate

to respond to this 6-mark
question.

{Total for Question 12 = 6 marks)
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Mark Schemes
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Mark schemes an

Pearson
Edexcel

Mark Scheme (Results)

October 2023

Pearson Edexcel International Advanced
Subsidiary Level in Physics (WPH11)
Paper 01

Unit 1: Mechanics and Materials

@ Pearson
Edexcel

Examiners’ Report
Principal Examiner Feedback

October 2023

Pearson Edexcel International Advanced
Subsidiary Level In Physics (WPH13)
Paper 01: Practical Skills in Physics |

d examiner reports

Pearson
Edexcel

Mark Scheme (Results)

October 2023

Pearson Edexcel International Advanced
Subsidiary Level in Physics (WPH12)
Paper 01

Unit 2: Waves and Electricity

Pearson
Edexcel

Examiners’ Report
Principal Examiner Feedback

October 2023

Pearson Edexcel International Advanced
Subsidiary Level in Physics (WPH12)
Paper 01: Waves and Electricity
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What are mark schemes?

« These are the ‘answers’ to the questions.

« They often give a number of alternative answers students might give.

« They can show indicative content to guide the markers.

» They also advise a marker of common errors and what to credit and not credit.

« Examiners are encouraged to use the mark scheme positively and to look to
reward marks for what is there rather than penalise students for what isn't.

42
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What is in the mark schemes?

Question | Answer Mark
Number
13a Use of T=WIQ ()]
W=792=10°] (Y] 2

Example of caleulation
F=F=Q=22x36000=T02.000]

13bi | Use of speed = distance/time i)
Time=0.45 5 1 )
(Accept 7.5 % 10 mimues or 1.25 % 107 hours)

Example of caleulation
16 kmhr™ = 16,000 m/ 3.600 5= 4 4 m 5™
Time = distance / speed=20m/ 44 m 5™ = 0.43 seconds

13hii Use of =01/t n
Calenlates total charge used in 2.00 m 1)
Number of electrons = 4.2 x 107 (03]
(e.cf from (i)

OR

Use of spead = distance / time 0
Calenlates total charge used in 2.00m

Number of electrons = 4.2 x 107

(no e.c.f required from (1) for this method)

— —
——
W e
—
Cak
—

Example of calculation
I=0/1=36000C/(40x60)z=15A

Total charge nsed in 200m=1xt=15Ax0455=675C
mmber of electrons=6.75C / 1.6 1077 C=42 = 10°

Total for question 13 7
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What is in the mark schemes?

The following table shows how the marks shonld be awarded for
structure and lines of teasoning,

= Number of marks awarded
Question | Anzwer Mark for structure of answer and
Number sustamed line of reasoning
14 T : st il bl i i il Answer shows a coherent and logical 4
a 5 question assesses a student’s abilty to shorw a coberet and logteally stricture vith fikages and Slly z
structured answer with linkages and fully-sustamed reasoning. sustained lines of reasoning
demenstrated throughout
Marks are awarded for_ ndicative confent and for how the answer 13 Asswer i partially struchured with 1
structured and shows lines of reasoning some linkages and lines of reasoning
, Answer has no linkages between 0
The followang table shows how the marks should be awarded for points and is uastruchured
indicative confent.
N of | Nunber of Indicative content
mdicative | marks awarded
narking for indicative ¢ Whent amre 15 higher, greater 7 to electrons (in
2 ETPET oher. o ENETEY (
points seen in | marking points thermistor) R _
e ¢ When temperature is higher, more conduction/free electrons
- +  When temperature is higher. lower resistance in thernustor
6 4 ¢ Decreased p.d_ across thermistor / YZ
i~ 3 Or current in circuit/thermistor increases
P 3 + Increased p.d. across fixed resistor Or increased p.d. across XY
1' I So for the air conditioning application, secondary circuit should be (6)
across XY
0 0 (Allow converse statements for IC 1.2, 3 and 4)

(Do net allow contradicting statements for IC4 e g. lower V so lower I)
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General marking guidance

« Mark schemes should be applied positively. Candidates must be rewarded for what they
have shown they can do rather than penalised for omissions.

* There is no ceiling on achievement. All marks on the mark scheme should be used
appropriately.

« All the marks on the mark scheme are designed to be awarded. Examiners should always
award full marks if deserved, i.e. if the answer matches the mark scheme.

« When examiners are in doubt regarding the application of the mark scheme to a candidate’s
response, the team leader must be consulted.

« (Crossed out work should be marked UNLESS the candidate has replaced it with an
alternative response.
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Consider...

A student carried out an experiment to determine the resistivity of a metal in the form of
awire. She made the following measurements:

length of wire = 0.20m

resistance of wire = 50m{)
Which Assessment Objectives are diameter of wire = 0,36 mm
being assessed in this part of an
exam question?

Determine the metal of the wire using information from the table below.

_ _ Metal | Resistivity / 2m
AO1 | Demonstrate knowledge and understanding of science.

A02 | (a) Application of knowledge and understanding of aluminium 27x10°
science in familiar and unfamiliar contexts.

fungsten 56 10"
(b) Analysis and evaluation of scientific information to ¢

make judgements and reach conclusions.

iron 1.0% 107

A03 | Experimental skills in science, including analysis and

evaluation of data and methods, (3)
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ACt VA ty The photograph shows a machine vsed for surveying the seabed. A communications

cable connects the machine to a ship on the surface.

communications cable -

How can we encourage students to
develop confidence in tackling questions
(such as this one) where the context is

different from that in which the conce pt The material used in the outer casing of the communications cable must withstand the
was initial |y learned? large pressures at the seabed, yet be light enough to lift out of the water,

density of Kevlar = 1400kgnr
density of steel = 7800 kgm™

Source from: http://www? dupont com/Personal Protection’en_GB/assets/PDF/OandG/Nexans%20Case%20Study pdf

(1) Deduce whether steel or Kevlar 1s more suitable to use i the outer casing of a
communications cable at the seabed.
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Exemplar response A

| X e m p | a rS {a} Describe what the student should do to ohinin the data 0 plot the force-exiznsion graph
(L]

ME.‘L\‘A'TE the mass of tht Joad us-'r\a an
leddrenme  balene ond f':_i,-l'c.-" for same  wnast

ﬂ",“;fl;]- with C}‘lciﬁ'lp-.h{'rﬁ‘ aecelarelion o el F LVse

C
P Pearson o wmeder-tule Fond seb Fquare Yo plare th mt’tfu]f:.-;L
Edexcel F:'”n“r! o ks C,F- |.,-;j r,-r'\-{l measurt  thi 1 aitial ﬂ&-ﬁ

.

H(anr o leads of vy Ny a®®s  and  rreaswrt th
finel "|fr=&}1- ot th |_Fr|'ﬁ’5 dor  ecoch masn. Substred

p}v’ﬂ \'ﬁ'{qS I CS imtial j‘°""’:j”1 o Llad edpenipe dor eoch of valu of F. Rt

i A 'ﬁhw_—gru.rh"’ Rf"lﬂ measuremends  of goch ™ass and 4% fﬁ!ﬂFFJ!"!
% = Patension :

Exemplars with exam

com menta nes Examiner's comments:
U n it 3 - WP H 3 This response was given 4 marks.

The first marking peint is clear in the first 3 lines of this response.

INTERNATIONAL ADVANCED LEVEL

There is & clear reference to the calculation of extension by subtracting the initial length
from the final length in the 7th and Bth lines, so achieving the second marking point:

Aithough the response does not refer to parallax, it does make a credit worthy attempt at
the third marking point, using the set square and ensuring the ruler is parallel to the
spring.

Note - this mark was awarded rarely, as many candidates did not include ideas of
accuracy when giving an account of what should be done to obtain the data:

The final marking peint is awarded for responses that explain how the multiple pairs of
forcefmass and extension needed to plota graph are achieved. Here, "hang loads of
varying masses” is enough for the final marking point.
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Here is an example, from an IAS ‘Exemplars’

Exemplar activity

document, of a part-question requiring a force

diagram and the related mark scheme below.

Answer
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o Weight/Wmg labelled
+ Tension'T

weight

tension

)
()

ise, without the prior permission of the publisher.
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Exemplars

What mark would you give?

o Weight/Mmg labelled
s Tension'T

weight

tension

or

, without the prior permission of the publisher.

(1)
m

or further di
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Exemplars

The examiner's decision

A

Exemplar A: 1 mark

This candidate has drawn both of the forces expected to score the 2
marks, but has added in the components of tension in both the
horizontal and vertical planes. This might have been acceptable if
both of the components of T drawn had been dotted lines. In this
case the Tsin@ is drawn as a solid line, so this candidate scores just 1
mark.

Exemplar B: 2 marks

Ideally, lines of force would be drawn using a ruler. However, this
candidate has scored both marks even though the lines are not
completely straight. This is because it is completely clear which B
directions the weight and tension are acting. There are no additional

forces drawn so all is correct.
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Assessment of
practical work and

exam techniques
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Assessment of practical work

edexcel &

il
« As mentioned earlier, all of the assessment of practical work PRACTICAL GUIDE
IS in the final written exams on units 3 and 6 (about 20% of TEACHER
the total marks) - there is no practical exam, nor ‘assessed — el
practicals’in this course. -

temational Advanced Subsidiary) and August 2020 (Intemational

« This increases the need (over what may have happened in
some older specifications) for learning during practical
lessons to be planned carefully so that students develop the
skills necessary to tackle those exam questions.

* The Practical Guide (Teacher) is an invaluable tool to aid this
area of learning.

P Pearson

53

Copyright © 2025 by Pearson Education, Inc.
All rights reserved.
No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any means, ic, mechanical, ing, recording, or otherwise, without the prior permission of the publisher.

The materials are provided to you under license from Pearson Education, which license restricts these materials to your use only and only while you are attending a Pearson-authorised learning program. You are not permitted to deliver this training material without the written approval of the publisher. These materials are protected by International Copyright Laws and may not be duplicated or further distributed without permission.

All rights reserved.



Practical Guide - Teachers

The practical guide for teachers includes:

 practical assessment - the whole picture

« assessment of practical skills

 using core practicals to teach skills

* mapping core practicals for mathematics skills development
 teaching approaches to core practicals

« answers to Student Guide questions

« answers to core practical questions.
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Practical Guide - Teachers

Student records
Possible formats for students to keep records of their practical work include:

« alab book. This has some advantages, mostly in being a ‘working document’ where students can write
notes on procedures, as well as take down data, sketch rough graphs and so on

 afolder of practical work, having the advantage of being able to store worksheets and other stimulus
material alongside the practical notes

* integrating practical notes into student’'s main folder.

Whichever format you decide works best, it is important that the method of collecting and recording the
practical work that students do meets the following requirements:;

e be a useful revision aid for students at the end of their course

« allow students to record evidence in a variety of formats, such as diagrams/drawings, tables, graphs and
so on. This would also include space for any data analysis or evaluation.
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5. Investigate the effects of length, tension and mass per unit length on the
frequency of a vibrating string or wire
This experiment has 3 variables to test and so is s another that makes 3 very good
investigation and the sheets in the guide take this approach, The students might write a
plan out of class and come to the lesson ready to carry it out so dearly the theory will
have to be done thoroughly first. Because it is more open ended than some of these
practicals students will need to keep a complete record of all that they do from the plan
onwards.

It is unlikely that centres will have enough vibration transducers for a class set so if all
students are to do this at the same time a vertical altemnative is possible. A wire is hung
vertically with slotted masses at the bottom, an alternating current is passed down the
wire, leads attached with crocodile dips, an a magnetic field is placed at the centre -
gither a horseshoe magnet or pole faced magnets on a yoke. This removes frequency as
a variable since it is 30 Hz, unless frequency generators are available, This makes a
good alternative and students can still make measurements of standing waves by
varying the mass on the wire. There will be no variable to control but students could still
plan for frequency as a variable.

Safety should feature in all reports but this one has it as a feature since there are wires
under tension and hanging masses. The data can be processad using ICT as thereis a
non-linear relation in the variables,

56

Copyright © 2025 by Pearson Education, Inc.
All rights reserved.

No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any means, ic, mechanical, ing, recording, or otherwise, without the prior permission of the publisher.

The materials are provided to you under license from Pearson Education, which license restricts these materials to your use only and only while you are attending a Pearson-authorised learning program. You are not permitted to deliver this training material without the written approval of the publisher. These materials are protected by International Copyright Laws and may not be duplicated or further distributed without permission.

All rights reserved.



Fxample question on practical skills

A student carried out an experiment to determine the mass per unit length u of a string,
using a standing wave. The standing wave produced is shown in the diagram.

variable frequency
vibration generator

m
The student recorded the following data.
Length of string / 1.25m
Frequency f 105Hz
Mass m 0.25kg
(a) Calculate g given the equation below.
m
L. £
H
3
(3) 57
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Example question on practical skills — mark

scheme for part (a).

Question | Answer
Number

Mark

i) s Tieof ms _ 7

xample of caleulation
1.5x4=125m
A=0833m
u=1{0.25 kg « 9.81 m ™)/ {105 Hz' » 0.833" m’)
14=321x ke m!
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{1)

(1)
(1)
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Example question on practical skills (continued):

(b) (1) Idenufy two sigmficant sources of uncertainty in the student’s measurements.

(2)

(11) For each of these sources of uncertainty. describe an experimental technique the

student could have used to obtain an accurate measurement.
(4)

... and the accompanying mark scheme for part b(i):

4(b)(i) | Mark 4(b)(1) and (b)(ii) holistically

Max 2 from

Freguency

* Uncertainty in identifying when nodes form (1)

* Uncertainty in identifying maximum amplitude (1)

Length

s Parallax error whenmeasuring length (1)

+ Uncertainty in measuring length to top of pulley

Or uncertainty in measuring length as string is not straight (1) 2
Mass
« Zero error on mass balance (1)
59
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..and for part b(ii):

4(b)(ii)| Max 4 (from only 2 pairs)
For each source from (b)({i)
Description of experimental technigue (1)

Additional detail (1)

Examples

Frequency

* Repeat and calculate the mean frequency (1)

* Vary frequency from above and below resonance to find two
values for the frequency when the standing wave forms (1)

Length

* Use 3 set square to reduce parallax error inlength
Or hold ruler in contact with the wire to reduce parallax error in
length

Or ensure ruler and string are at eye-level (1)
o Switch off vibrator

Or ensure string is straight (1) 4
Mass
* Zero balance before each measurement (1)
* To remove systematic error

Or idea that this error is not reduced by repeating (1)
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In the light of those sections of the
specification which describe what students will
be assessed on in the practical units (and the
example question we have just looked at) what

are the implications for teaching and learning
when students are engaged in experiments
and investigations?




Exam Technique
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The exam paper

Instructions

* Use black ink or black ball-point pen.

* Answer the questions in the spaces provided - there may be more space than you need.
» Show all your working in calculations and include units where appropriate.

Information

» The total mark for this paper is 80.

* The marks for each question are shown in brackets - use this as a guide as to how much
time to spend on each question.

» In questions marked with an asterisk (*), marks will be awarded for your ability to
structure your answer logically showing how the points that you make are related or follow
on from each other where appropriate.

» The list of data, formulae and relationships is printed at the end of this booklet.

Advice

» Read each question carefully before you start to answer it.
» Try to answer every question.

* Check your answers if you have time at the end.

114
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Exam technigue

Preparation

* Effective exam techniques need to be practised by students using past papers or
part-papers,; perhaps ‘home-made’ papers using Exam Wizard tailored to suit the
exercise or focused on the particular technique being practised.

* Give students such a paper to practise how to access it.
* Give students mark schemes so they can learn what is expected.

* Having a 'go to' strategy, a starting point, builds confidence and reduces the stress
of ‘what do I do first’,
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Exam strategy — one way to tackle a paper

® Look through the whole paper first, underlining (or, better, highlighting) the command words in each
question.

® Decide which gquestion to do first - start with the question(s) you feel most confident with, which is not
necessarily question 1.

® Read the question carefully - don't repeat the stem in your answer.

® Don't give up on a whole question if you find one section of the question difficult - move on to the
next part.

® The same strategy holds for whole questions you find difficult - move on.

® Come back to missed questions and parts of questions when you have picked off all the ‘low-hanging
fruit’

Activity question
What strategies do you share with your students that you find effective?
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Walking-talking mocks

. Students sit in the same exam room where they will do their exam, preferably in the same seats (it
can be done in the classroom, but not always as effective in building confidence in exam
conditions).

. Students are given an exam paper which is as close to being like the real thing as possible (i.e. exam
writing booklet if relevant).

. Students are literally walked through every question on the paper - the person leading the session
talks them through the smallest steps, such as underlining key words, how to plan, things to
remember, etc.

. You might focus on a particular area - such as mathematical questions, or questions based on
devising a practical investigation.

. Students then write their responses in timed conditions.
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Exam Insights 2024
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Aims and objectives

1. Receive feedback on the performance of candidates in the June 2024 exam
series

2. Consider the variation of candidates’ performance on different questions and
explore why performance varies

3. Discuss the Examiner’'s Report

4. Address common issues and FAQs.
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Examples of Student
Responses:

Feedback strand 1:
unstructured calculations
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18 A lorry is crossing a bridge. The bridge is supported by two columns, as shown.

lorry

\ bridge

point X N

o IM/AM

Forces P and Q act on the bridge from the columns. The centre of gravity of the bridge
1s at its centre. At a particular time the lorry is 35m from point X.

A simplified diagram showing the positions of the forces on the bridge 1s shown below.

force P force O

A T

35m 25m 60m

et

|
I
I
|
I
ol
|
I
|
.
|
|

point X weight of bridge
(a) Caleulate the magnitudes of the forces P and 0.
You should take moments about pomt X.

force from lorry = 4.2 x 10°N
weight of bridge =9.8 x 10°N

i
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| WPH11, Q18a MS

18(a) Use of moment of a force = Fx; (1)
Use of principle of moments (1)

Use of Newton's first law
Or Second use of principle of moments (1)

P=T79=10°N (1)
0=61x10"N () 3
Maximum 4 marks 1f incorrect / no unit with answers.

Example of calculation
Total clockwise moment =42 = I0° N =3 m+98 x 10° N =60 m
=735%x100Nm
Total anticlockwise moment= @ = 120 m
0x120m=735=10"Nm
7.35% 10" Nm
= =6.12x 10° N
120 m

P=42x10°N+98x10°N-612x10°N=788x10°N

[ R = PR FS thie L = 71
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WPH11, Q18a - example 1

(a) Calculate the magnitudes of the forces P and Q.
You should take moments about point X.

force from lorry = 4.2 x 10°N
weight of bridge = 9.8 x 10°N

(5
il .

reon .
the dﬂnbﬁ‘:&..% o bome-8rSNE G 2x(Fax8Smm

- T Qe -m.
p- cacwweo@ L1 %lep‘{\/ m.
. The  dochwise nwmenk o 35mxé.2v(dn/t 3
I 27138 %l e B
Tke]?mc& Q-W—E%%:@
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force from lorry = 4.2 x 10°N
weight of bridge = 9.8 x 10°N

D For force P

L L W
 L.axi0Sx 85 = FaxQ5
ndb B o o
e f:""{?" -

. m= '%i = txio

Force P = 6 88x 10— q.-99x 04

= L. B8 x10°N
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WPH11, Q18a - example 2

(a) Calculate the magnitudes of the forces P and Q.
You should take moments about point X.

(5)
FFor ice A
Fl d:- = F‘ld‘l

L @dxjof x5 - F\Rxgo

I 2-A%I01

Wl.08x0r = Fy XeO

For-fice @ = " F5%107~ 9.99x 10"
= 3 Sixo" N

L9 x 1of N
p= ‘el

3 5 x 10" N
07 L et Bl

ise, without the prior permission of the publisher.
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Examples of Student
Responses:

Feedback strand 2
deduction guestions
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WP"HZ, Q14d @Pearson

Edexcel

(d) A student designs a heating system using five heating panels. as shown.

conducting matenal

A
=
24V : 1.60m
-
v/
51 cm

To be safe. the maximum power of the student’s heating system should be less
than 350 W.

-~

Deduce whether the student’s heating system is safe.

resistivity of conducting material = 6.4 x 10° Qm
thickness of conducting material = 0.48 mm
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14(d) Calculate area using 1.60 = thickness (1)
Useof R = pf 1)

Use of resistors in parallel formula 1

Ve
Useof P = T (1)
680 W 1s greater than 350 W so the system is not safe (1)

OR

Calculate area using 1.60 = thickness

@
Useof R =2
= (1)
Use of P = = m
Multiplies calculated power x 5 1)
680 W 1s greater than 350 W so the system is not safe (1) 3

Example of calculation
A=160mx 048 x 1073 m = 7.68 x 10™* m?

_ 64 x 107 0mx 051 m

TEBX 10 mE  eaf

4250
Riotal = —¢— = 0850

_ (24V)?

= =678 W
0.850
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WPH12, Q14d - example 1

Deduce whether the student’s heating system is safe.

resistivity of conducting material = 6.4 x 10°Qm
thickness of conducting material = 0.48 mm

e S LD LG R
Ea GlEd i

Yf 5 5o

'{eﬁ?‘/;”"' A S-_!,, :{ﬂ%g{ﬂf‘)p{, .....................
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WPH12, Q14d - example 2

Deduce whether the student’s heating system is safe.

resistivity of conducting material = 6.4 x 10”° Qm
thickness of conducting material = 0.48 mm

(5)

LB\en = o %\

%Y

571.6 > Tow (Total for Question 14 = 14 marks)
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. WPH14, Q15Dbi
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15 An air table has a surface with many small holes. Air is blown through the holes.
Plastic pucks can move freely over the table on a cushion of air.

The photograph shows the surface of an air table with two pucks on it.

air table

Some students used the air table to investigate conservation of momentum.

(b) The students observed several collisions between two identical pucks, A and B,
One puck was stationary before each collision.

They noticed that after each collision the two pucks seemed to follow paths at 90° to
each other.

The diagram shows one of the collisions.

After collision

.

Before collision

The students recorded the following data for this collision.

initial momentum of A | 0.046kgms '

angle a 33

final momentum of A | 0.039kgms’'

(1) Deduce whether the angle between the paths of the pucks after the collision
was 90°.

You should use the principle of conservation of momentum.
(5)
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WPH14, Q15bi MS

15(b)i) Use of trigonometrical function for x component of A momentum after

collision

Or Use of trigonometrical function for y component of A momentum after
collision (1)

Applies conservation of momentum

(1)
Applies trigonometry to calculate final angle for B

(1)

(1)

(1) 5

Angle between A and B =91(%)
Companison between calculated angle and 90° including conclusion in words

Example of calculation

x component of A after=0.039 kgm s™' % cos 33°=0.032T kg m 5™

y component of A after=0.03%kgm s *xsin33°=0.0212kgm s

x component of B after=0.046 kgms'— 0.0327 kgms'=00133 kgm s
v component of B after=0.0212 kgms™’

tan @ =0.0212kegms '+ 00133 kems'=1.59

8=579°

58% + 33° = 91° which is about 90°
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WPH14, Q15bi - example 1

(i) Deduce whether the angle between the paths of the pucks after the collision
was 90°,

You should use the principle of conservation of momentum.
(5)

Hortonwly (€2) . peayz.e.elkgms]
R = mv = 00Cbigrs” o LAY T LAl 2RO Jegimet ...

ozt tosa o ParTaepttoosyt

Poav _ bear

=003 km! L tenb: B Then

Pﬁh’FPﬂ:P TERTIL) T IS ..L. &) £ £.c. SRR

Varticag 1O) . b=eas®

Prus fpa-two  ath=4ert
LEo3q-4mB° AT 0% e s pot 40
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WPH14, Q15bi - example 2

(i) Deduce whether the angle between the paths of the pucks after the collision
was 90°,

You should use the principle of conservation of momentum,
(5)

00T 038" = 0.032] s ks
0.0%-0.031=0 0137 8Lqms’

N 0.63] xGn3P’

e (oo
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15 The photograph shows a large area of ice floating i the sea. This 1s called an ice floe.
WPH15, Q15b with MS -~ |

15(b) Surface area of top of ice floe calculated [453 m?] (4]
Intensity at sea level calculated using 56% [767 W m™2] (1))
P
s B 1
Useof I = n

1y} (Source: @ elmvilla/Getty Images)

AW
Useof P = —- ’
Energy from the Sun melts the ice floe.

t=4.4 days [4.3 days if "show that" value used] (ecf from (a)) 1)) ) s

Or E=2.10 = 10! J for 7 days (a) An ice floe has a mass of 3.53 x 107kg.

4.4 days is less than 7 days so claim is not correct Show that the energy required to melt this ice floe is about 1.3 x 1071,

Or 1.32 > 1011 < 2,10 = 10! T so claim is not correct , , L . 5

Or Correct conclusion based on comparison of candidate’s calculated values (1) 6 (b) At the top of the atmosphere. the intensity of radiation from the Sun is 1370 Wm ™.
As radiation passes through the atmosphere. 44% is absorbed or reflected by

Example of calculation

the atmosphere.
P=056x1370Wm 2 x453m? =348 x 10°W P

A scientist claims that. even with continuous sunshine, the time taken for the ice floe

132 x 101
=379x10°s to melt completely would be greater than 7 days.

t=r——————
3.48 x 10551

Deduce whether this elaim 1s correct.

3.79 x 10° s 4394
T e L e R T Tty ays
4 =1 : .
BaEld sy average thickness of ice floe = 0.85m
A 3
volume of ice floe = 385m
4
1 day =8.64 %107 s
(0}
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(b) At the top of the mmspbua.theinmukyufmﬂhﬁm&mu&eﬁunis]ﬂﬁﬂm".
As radiation passes through the atmosphere, 44% is absorbed or reflected by

the atmosphere
. WPH1T5, QT5b —ex 1 syt e ireele oo
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Deduce whether this claim is correct.

average thickness of ice floe = 0.85m ‘ﬁﬂ_?s
volume of ice floe = 385m’ g
1 day = 8.64 x 10°s

=340 (-044) ¢t W, ?

(6)

{Total for Question 15 = 9 marks)
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WPH15, Q15b - example 2

(b) At the top of the atmosphere, the intensity of radiation from the Sun is ii?gﬂm'*.
As radiation passes through the atmosphere, M%nahorbedor p 2

the atmosphere. o

Aulmﬁﬁchmﬂkmwithdmﬁnm ine, thé time taken for the ice floe
to melt completely would be greater

Deduce whether this claim is correct.
average thickness of ice floe = 0.85m
- volume of ice flo¢ = 383" —
1 day = 8. M
e £ %‘r dekEm 453mt
P LA 30K 4% X483 = mrotw
N W= PE .;..?...,_7.{!.[_9.?.'..;._..5._:.6.?.{.[.9?.{.?.:.—:..._.t:..ﬂ'.x.z.a.‘.fJ...._._._._.._...
BRSNS SN TV
o Th The tine takea. . rg Aess. ﬁsu 1. nlngs S0

(6)
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Examples of Student
Responses:

Feedback strand 3:
explanation questions
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18 A lorry is crossing a bridge. The bridge is supported by two columns, as shown.

WPH11, Q18b with MS =

point X bridge
18(b) Allow P for X throughout \ —
Allow Q for Y throughout | \l
EITHER column column
Distance from X to (centre of gravity of) lorry increases (1)
(So) moment (about X) due to (force from) lorry increases (n Forces P and Q act on the bridge from the columns. The centre of gravity of the bridge
is at its centre. At a particular time the lorry is 35m from point X.
Sum of moments remains zero (for equilibrium) (1)
A simplified diagram showing the positions of the forces on the bridge is shown below.
So moment (about X) due to O increases (1)
force P force
Distance from X to  remains the same therefore (J increases (1) A ! A Q
1
OR 35m 25m i 60m
I:\ T
1
Distance from other end of bndge (Y) to (centre of gravity of) lorry (1) : ;
decreases
(So) moment about Y due to (force from) lorry decreases (1 i .
: weight of bridge
) o point X
Sum of moments remains zero (for equilibrium) (1) € W
So moment about Y due to P decreases, and P must decrease (1) force from lorry
And (at equilibrium) the sum of P and O remains the same therefore (b) Explain why force Q increases as the lorry moves across the bridge.
() increases (1) ! (5)
87
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WPH11, Q18b — example 1

(b) Explain why force Q increases as the lorry moves across the bridge.

(3)
cho b lomy eoves  acr0ss m».—lq,,mwwgk
6 0 aciny  on lhe  conber of masy of the bridge -
wtiﬂkl- i o :mn[;i Jvh’t‘hlh'd The lomy wonld b causing 4

clocis

burning frec” Awhich Force G e cdlm s ko commker ad
preduce @ greaber ab- dabwise  moment b ensurc ﬂ'\ b""ﬂf_..“
& ﬂ:ﬂ? T {Oﬂy (zﬁﬁrj&?fm k... Shod €. fe
cenbra of  gmviky, %" since fre ﬁ-uﬁcr away fhe
lary 42> the qeaber bt wnig éoce  produed - The

cesmllgmt  FHe needs  bv ..l_r_e_ wnpered




WPH11, Q18b — example 2

(b) Explain why force Q increases as the lorry moves across the bridge.

..... o Fa, W ....W,_,x:{-.bﬂw.._
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(b) Luminosity measurements suggest that our galaxy has a mass equal to
8.0 x 10" solar masses.

(1) A star in one of the outer arms of the galaxy 1s orbiting the centre of the galaxy.
The star is 5.7 x 10" m from the centre of the galaxy.

Show that the orbital period of the star should be about 8 x 10"s.

(i) The orbital period of the star is actually 6.0 x 10's.
The two values for the orbital period of the star do not agree.
Deduce what this tells us about our galaxy.

Assume that the value for the distance of the star from the centre of our galaxy
1s correct. 18(b)(ii) | The actual peniod 1s (much) smaller than the calculated value (1

So the mass of the galaxy must be greater than 8.0 = 101 solar masses
[accept the given mass for the numerical value]
Or the gravitational force on the star must be bigger (than assumed) (1)

There must be matter that does not emit em-radiation
Or There must be matter that we cannot detect via em-radiation
[Accept “there must be matter that we cannot see™) 1)

(This suggests that) there is dark matter (1) 4

90
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(i) The orbital period of the star is actually 6.0 x 10’s.

WPH'I 5/ Q’I 8b” The two values for the orbital period of the star do not agree.

Deduce what this tells us about our galaxy.

Example 1 Assume that the value for the distance of the star from the centre of our galaxy
is correct.

(4)
..... The. actual orbital peciod. of tre stac. is much. smaller. ..
Compaced. bo. tle. lewlated valve. Th (5 indicates  bhat
He mass. of the. . 5.q.hs:.ﬁ........m.s.rfs..-(z.....i».g....:m,hg.s:.ﬁ...,g..mg.égr ....... than
Hle. eess. kaKea. frem. . Lwmines: by measare ments... This .
tencledes... thak. them mus k. b mekte r'mnqrgq(ﬂs.x_j ....... that..
deasn't. ek e.fr:;:.ﬂ.cg.mggh.c.££c......acud.a'.q..;‘r:.{a.!:r.,.L...-.a..!',29.........&.'..-:r.aﬂ.r.:......q.i....._
dar k. .matter. ... this tells tlet. sargalaxy. coatarss. .. .
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. (ii) The orbital period of the star is actually 6.0 10's.
WPH1 5, Q/I 8b|| The two values for the orbital period of the star do not agree.

Examp|e ) Deduce what this tells us about our galaxy.

Assume that the value for the distance of the star from the centre of our galaxy
is correct.

/?aén-, ....... //-v/ ........... L Y e, a-’w“l*‘“**ﬁf‘, ..... P02 wk‘bﬂ‘m .........
a’h‘tiwnnp .......... ﬂm ....... F




Examples of Student
Responses:

Feedback strand 4:
inkage questions
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17 In the second half of the 19th century, scientists began to investigate interactions
between photons and electrons.

(a) A discharge tube is a glass tube containing gas. as shown.

gas
7 <

/

electrode

glass tube

When the discharge tube is connected into an electrical circuit. the gas atoms emit
photons. The photons have specific frequencies.

*(i1) The electrical circuit applies a large potential difference (p.d.) across the
discharge tube.

IC1 The potential difference causes a current in the gas / tube Explain how the p.d. across the discharge tube causes photons to be emitted by
the gas atoms.

IC2 So energy is transferred to the gas atoms (6)
IC3 Electron/atom gains (sufficient) energy to move up energy levels
IC4 An (excited) electron (is unstable and) falls back down emitting a
photon
IC5 With a wavelength/frequency corresponding to the difference in the
energy levels Or reference to £ =hfor E « f
IC6 Electrons/atoms exist in discrete/fixed/certain energy levels so only
certain frequencies / wavelengths are emitted
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WPH12, Q17/aii - example 1

Explain how the p.d. across the discharge tube causes photons to be emitted by
the gas atoms. i

_____ Higher....velbage . means. Thak. sk

_...d..cs.ghg,,g.g___.mlae,..n....;Ts.....hrqhu:.:..:ﬂm....mlema_..gf.... S
obpmis instanbaneaus -So when  bhe infensily increses ., e rebe..

hﬂbelecw?‘} . ~ as n
m&of@&&hﬂm@&eﬁi - 1NCreases Vi ?._..pba&.n....r‘nla.acb

A
......Luiﬂl...ﬂzf}:e.....fe,[.ecbfnn...,z...]h.ﬂ.....incre&:x‘c.....m......r:;.ﬂ::n.!:....supﬂy ........ INCréages.......

By e..._.___p}b_fvn.....cn.erg_;j... absﬁdﬁqﬂmkydageﬂa&mg—lﬁms _
enegy i higher fhan bhe work funclion . photo elecbons. will be .
Yﬁfegsequaﬂ:ngonﬂtgnm)c}aF Dhe. ,men,ﬂw frequency.
Wltﬁ{ﬁbﬁﬁy%lﬁﬂusﬁfgqmg ........... (.. Au?hcrbzu.nﬂye

relensed ~Prebn 05 Rt e . ﬁwbnmuqqrsfﬂ/abve&)
D frequency.. .. ... e —

(6)

¢ the cux renk...ocxoss. be....
Photoplecboms




WPH12, Q1/aii — example 2

Explain how the p.d. across the discharge tube causes photons to be emitted by

the gas atoms.




WPH14, Q16b with MS

*(b) The diagram shows the start section of a hinac and the end section of a linac.

a.c. supp]y: > _'{___B":BL"“‘[:H'-'#&]ECHO“

th
drift tube pe

/ ) Indicative content
electron stait section IC1 The electrons are accelerated by an electric field between the drift tubes
source IC2 The (a.c) polarity changes (when the electrons are in the tubes) so the
(electric) field is in the same direction when the particle is in the gaps
Or The (a.c.) polarity changes so it is always accelerating the particles
IC3 The a.c. frequency is constant
IC4 The length of the drift tubes increases (along the Linac) so the electrons
——{ H —————— { EL——;’ spend the same time in the tubes / gaps
Or The length of the gaps increases (along the Linac) so the electrons
spend the same time in the tubes / gaps
] IC5 The tubes have constant length at the end
end section IC6 As the electrons approach (but do not achieve) the speed of light their
speed no longer increases

Explain how a linac produces high energy electrons.

You should refer to the a.c. supply and to the length of the drift tubes n
each section.

(@)
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WPH14, Q16b - example 1

Explain how the p.d. across the discharge tube causes photons to be emitted by
the gas atoms. i

..... H ui&lctvct'blqgmﬁﬂnﬁ[}nﬁ et
dkscha,ygghbam&.ﬁ(’q}mr-ILE.I‘E\EQSEGF et Aﬁuman

apm, rglng&;ﬁo&%{negﬂu%go when. ...Eh.e.,..fn.ﬁe.n.si.h;..af;ﬂcremes. oDne rebe-
m&of‘sﬁabﬂec leased . inereses- increcses /@ nf....pba!:nn intevacks
......u.».'mﬂm...ﬂﬂe......i?,l.ecb’ﬂn.,..z...]]'].ﬂ.....increa.sc.,_.,rn.._._,Mf.e:n.!:___.sqz/;lg. ....... increoges.....
RN ap}bfvncnargzj absﬁdﬁq&mkgdaggna&ms-lﬁﬂus .
-enexgy. is hrth ﬂwiﬂ—z,m/k&nchmfﬁb&;deo&wsm!(bc
YffeasequeJﬂmgaﬂﬂtgnmcfaf- he. fanL’z&n,ﬁw frequency.
Wltot&)vﬂr’?’y%léﬂusﬁngmff ........... (... A&?Mﬂmﬂy@

released —Phebn 0y et be . f»‘wbn:ane:qqrg relabive &
D frequencye o

(6)

¢ the cux cenk. ocxoss. be.....
Phetoplectoms




WPH14, Q16b - example 2

“aleynatin 5 : mﬂ-gﬁé’ht et As Pl pﬁ-ﬁ effcffﬁﬂacr\?f@’?’ﬁﬁ"}

wlomtant ) dhe tuhes  ave  elongated onc afbter ondre,

ose Stayts Intyeesing. ThugJ e fubes olsy W’i.’.fp
incyeasing In Aers+bh  peay te €nd Sectionr.
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Examples of Student
Responses:

Feedback strand 5:
experimental skills
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3 A student determined the speed of ultrasound in air using an ultrasound transducer.
\/\/ P |—| ,I 3 3 b (b) The ultrasonic transducer emitted pulses of ultrasound.
/ Q The emitted pulses were reflected at the water surface and then detected when they

W i t h |\/| S returned to the ultrasonic transducer.

The student connected an oscilloscope to the transducer. to determine the time
between an emitted pulse and the reflected pulse.

The oscilloscope screen is shown below.

3(b) | Calculates time 7 = number of divisions x time per division (1)

__— reflected pulse

Use of v = ;5 emitted pulse — |

(1)

Uses2 x5
Or Uses Y2 x ¢

AR 'R RN A

(1) ::J. foi)

v=2331 (ms™) ) |4

oscilloscope screen

Example of calculation

t = 6 divisions x 0.5 ms per division = 3 ms

_E_Zxﬂ.ég?m__3313 =) <
LA T R one division

The horizontal axis represents time.

The time scale was set to 0.5 ms per division.

Show that. for this example. the speed v of ultrasound in air was about 330ms .

length of air column s = 49.7cm
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. WPH13, Q3b - example 1

Show that, for this example, the speed v of ultrasound in air was about 330ms™".

length of air column s = 49.7¢cm

L LL L L LI

*

=L
vz, 2xG3IS ) aaq 3 s S B%OMIs

D T T T LT L Ll T LT T LT LT T o e e T B T T L e B T T P B L L e T T T T R T e T TP T PP R I TR T T T P R PP R P T L R T I BE R S E T PRI PR T PR P

B 2 e XS T Y

distance 2 225 (wnordax Yo A e rebached back).
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WPH13, Q3b - example 2

Show that, for this example, the speed v of ultrasound in air was about 330ms™".
length of air column s = 49.7cm

‘Hn’mm ..... BT b ] D 0smi —.. Ehliﬂ.& .............................

| Loo
Bald . wlo = Bxlo?s .. .m...:.ﬂaﬂﬁLtm._.;.._._gfﬂ}_} ...... = 3% % 6w

- . . AS R
..5}$|ﬁ}.x.tk...j.\hii..ﬁf-M.Mé..bﬂ;...Mﬁh..ﬁmt..umfé.Jﬁmﬂ.k.. ...... S e R

.\!ﬁm&hl&..m...iimt-_:}.h:...m..TL....P&flﬁﬂh ................................................................ AN .

".
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(b) The student determined the volume ¥ of the plastic protractor from the
measurements shown.
WPH16, Q4b

The student recorded the following measurements.

D=10.10cm =0.05cm
r=4.5mm = 0.1 mm
t= 1.40mm = 0.02mm

(i) Show that ¥ is about 6.2 cm’.

(ii) Show that the uncertainty in ¥ is about 0.2 em’.
(4)
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4(b)(i) Uses "= {area of semicircle + area of rectangle) = thickness (1)
I'=6.24 (em?) | 2
Example of calculation

G nD3t % (10.1cm)® x0.14 cm
Volume of semicircle e 5.608 cm®

Volume of rectangle = 10.1 cm x 0.45 cm x 0.14 cm = 0.636 cm’

I"=5.608 cm’ + 0.636 cm’ = 6.24 om’

4(b)ii) | EITHER

Doubles %U in D Accept doubles ﬁ?n {1

i . mD*t
Correct calculation of %U in “T

Or Correct calculation of %U in Dxi M
Caleulation of U in ™2 and U in Dy i
U=0.16 (cm”) (1)
Example of calculation

%U in D= 0.5%

%U inx=2.2%

%U ini== 1.4%

%U in “‘;2‘ =(2x0.5%) + 1.4%=24%

YU in Dxt=0.5% +22%+ 1.4 %=4.1%

Uin F=(5.61 cm® = 2.4 %) + (0.64 cm’ % 4.1%) = 0.135 cm’ + 0.026 cm*

=0.16 (cm’)

OR

Uses maximum values to calculate maximum }

Or (1)
Uses minimum values to calculate minimum } (1)
Maximum "= 6.40 (cm’) Or minimum 7= 6.08 {cm?) (1
Correct calculation of half range (1) 4
U=0.16 (cm?)

Example of calculation

7% (10.15cm)* ® 0.142¢m
8

= 5.74 cm™+ 0166 em’= 6.40 (cm®)

Maximum §'= + 10.15cm x 0.46cm x 0.142cm

% (10.05cm)* ¥ 0.138cm
B

=547 cm’ + 0.61 em’ = 6.08 {cm?)

Minimum V= + 10.05cm ® 0.44cm x 0.138cm

.. (640 - 6.08)cm?
Uin I'==———"—=10.16 (cm")
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. WPH16, Q4b - example 1

{b) The student determined the volume ¥ of the plastic protractor from the
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measurements shown.

i
=

The student recorded the following measurements,

D= 10.10cm 2 0.05cm
r=4.5mm % 0,1 mm
i =1 40mm *+ 0.02 mm

(i) Show that ¥ is about 6.2 cm’.

i)

WHD= 3lhem W40+ 1= 5.5

Nz Sy ma(5-06) % {bslur B-uSriB 0D W=

ise, without the prior permission of the publisher.

(ii) Show that the uncertainty in ¥ is about 0.2 cm’.

N=%%% $ %0t + dxt

805 y g0 - Wy 28X xv00 = byt

2% OWISLL = TUDL, SR aATrrhiSe

4)

. _ e G A e ¢
9. 02u2x Fxxx (19\0) %0 =0-13¢ wsX\oe=2:227

22t Ux 0 aAS = L\F/.  0-HUINK 9. U5k \9-10 x &1y = 0. 024

8 22638+9:136 =0 end |

R
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. WPH16, Q4b - example 2

{b) The student determined the volume ¥ of the plastic protractor from the
measurements shown,

The student recorded the following measurements. \ﬁh ;
i Dn -__.-'

D= 10.10em + 0.05¢m ke -

x =4 Smin £ 0.1 min oy

t= 1. 40mm + 0,02 mm c,:},e-

{i) Show that ¥ is about 6.2 cm’,
(#4]

A~ Dx X = 1Odem x QUMD T Y. SUSuw
e N2 ME0S ™ x O = 6T+ 6
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A me? s mx (9509 x0:5 + 40 Okaw? ‘1;@51

(i) Show that the uncertainty in V is about 0.2cm’,

\}Wa

(4)
\\m\\c A0 NS e 1 O M

£, OMbim
Y 50 1 s M (o O~ Ox* M.666  Ax 45 \Qumt
U\ amlx OMbam = MYy m?
Qowex Nk Dil0.0%em WO ATem  uncrkaiaton -
O \bens
DX Y4 2wt A MM et
MY\t x O w2 b.OY e’ C.MN-CA . o.\bem?

o
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Common mistakes

(and how to avoid them)
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Common mistakes

1. When answering an AO2b question candidates sometimes forget to make a conclusion.

Some candidates do not pay sufficient attention to the command words used in the question.
Some candidates miss out on a final answer mark in a question because they omit units.
Some responses just repeat previous mark scheme answers.

Uk W

The conclusion must include a comparison of the calculated answer and a value given in the
question.

6. Candidates should learn the difference between 'describe’ and 'explain’ so the correct level of
detail is included.

7. Units are required for all calculated final answers (including AO3 questions) unless it is a ‘show
that' question.

8. A'standard’ answer (as seenin a previous MS) is only fine if it is iven in response to a standard
question.
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Common mistakes

9. Some responses to unstructured calculations are poorly set out.

10. If candidates set their work out haphazardly, they may miss out on full marks for their
response as it may not be clear what method they have used.

11.Definition and derivation questions are often poorly answered.,

12.Linkage questions tend to miss out on essential detail required for indicative content credit
to be given.

13.Candidates should set out their work so that the logic of the solution can be seen. It may

help to divide the answer space into two columns so that candidates do not run out of
space.

14.Candidates should be encouraged to learn standard definitions and derivations.

15.Candidates should be encouraged to plan the key points that they want to make before they
start to write in the answer space.
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Types of support available

Online support:

« Teaching and Learning Materials.

« Past Papers, Mark Schemes & Examiners' Reports.
« Teacher Resource Packs.

Published resources:
« Student Books.
« [ab Books.
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Teaching and learning materials

International Advanced Levels

Physics (2018)

Specification

First teaching: September 2018

First external assessment: 2019

Qur International Advanced Subsidiary and
Advanced Level Physics has been developed
to be engaging for internatienal fearners and
to give them the necessary skills to support
progression to higher education or further
study in physics, as well as 10 a wide range of

other subjects.
DOWNLOAD
PDF | 1.3MB
Irine Muhiuddin
Science
Email - teachingscience@pearson.com
Phone - +44 (0) 344 463 2535
{ Teaching Services team | Mon - Fri, Bam

- 5pm GMT)

» Sign up for subject advisor updates
» Visit the customer support portal
» Visit your community groups

Useful documents

International Advanced Level Science Subject guide (PDF | 1.1 M8

8 Science support overview (PDF |:521.1 K8)

@ Pearson | Edexcel

Register your interest

Find out more about Pearson Edexcel
International qualifications and sign up e Let us know &

receive the latest news.

Course materials

» Specification and sample assessments {2)
» Exam materials (236)
» Teaching and learning materials (34)

Teaching support and training

? Training sessions
» Results support
¥ Grade boundaries

Published resources

To support effective classroom delivery, we've developed a range of
published resources for the new Edexcel International Advanced Level (IAL),
with & strong focus on progression, recognition and transferable skills -

allowing learning in a locai context to'a global standard.

» Learn more &

News and updates feemore
February 2024 Teaching Science update | 7 February 2024
lanuary 2024 Teaching Science update | 19 January 2024

IAL Biology pre-release scientific article | 13 December 2023
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edexcel 33

INTERNATIONAL ADVANCED LEVEL

Exemplar material

| | | AS EXEMPLARS
« Marked exemplars with examiner commentaries. WITH COMMENTARIES

Pearson Edexcel International Advanced Subsidiary in Physics (XPH11)
Firstteaching September 2018
First examination from January 2019

o Avallable for both |AS & |A|_ First certification from August 2019
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edexcel =3

GGettin g Started Guide INTERNATIONAL ADVANCED LEVEL

GETTING STARTED GUIDE

The Getting Started Guide provides an overview of : e b Sty P 0T

the new Edexcel IAL in Chemistry (2018), provides f e _;é?‘;[:;”;'fz”é'];‘” ST
information about the content and assessment, ol g A1 A 4551 g s
and gives you a better understanding of what these -

mean for you and your students.

‘P Pearson
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EGexce o0®

INTERNATIONAL ADVANCED LEVEL
| | -
| | . TEACHER MATHEMATICS
This covers selected topics that students find SUPPORT
d |ff| C U |t Pearson Edexcel International Advanced Subsidiary in Physics (XPH11)
Pf’sa—irsors E@:«:el Ir:éer:waetironai Advanced Level in Physics (YPHT1)
These are: vt cxpmie oy 273

First certification from August 2019 (International Advanced Subsidiary) and August 2020 (International
Advanced Level)

Teacher Mathematics Support

« Mole calculations.

« Enthalpy changes.

« Reaction rates.

« Equilibrium calculations.

« Acid base equilibria and pH calculations.
« Electrode potentials.

P Pearson
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edexcel 3

Teacher Practical Guide

i 11l -‘
PRACTICAL GUIDE
This guide is designed to: TEACHER

Pearson Edexcel International Advanced Subsidiary in Physics (XPH11)

Pearson Edexcel International Advanced Level in Physics (YPH11)

First teaching September 2018

First examination from January 2019

First certification from August 2019 (International Advanced Subsidiary) and August 2020 (International

« support you and your students through all
elements of practical work in the new
International AS and A Level specification

« explain how the new requirements for
practical skills can be developed throughout
the course using both core practicals and
other specification content.

P Pearson
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Scheme of Work

The scheme of work is broken up into units and topics, so that

there is greater flexibility for moving topics around to meet _ _ _ edexcel i
planning needs.

tincludes: SCHEME OF WORK

Pearson Edexcel International Advanced Subsidiary in Physics (XPH11)

) Re CO m m e n d e d tea C h | ng tl m e fo r to p I CS, th O u g h Of CO U rS e Pearson Edexcel International Advanced Level in Physics (YPH11)

ing September 2018

this is adaptable according to individual teaching needs. okl

First certification from August 2019 (Intemnational Advanced Subsidiary)
and August 2020 (International Advanced Level)

« Classroom activities, teaching points and suggested
teaching resources.

P Pearson

« Objectives for students at the end of the topic area and
examples of integrated transferable skills.
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Published resources

Pearson have published two student books to cover the IAS and IAL
courses

on Edexcel
ations

—
=

PEARSN EDEXCEL INTERRATIORAL AS ' A LEVEL PEARSON EDEXCEL INTERNATIONAL A LEVEL

’.1"'?. s

L

STUDENT BOOK 1

SB1 covers IAS content SB2 covers |AL content

Copyright © 2025 by Pearson Education, Inc.

All rights reserved.

No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any means, electronic, mechanical, photocopying, recording, or otherwise, without the prior permission of the publisher.

The materials are provided to you under license from Pearson Education, which license restricts these materials to your use only and only while you are attending a Pearson-authorised learning program. You are not permitted to deliver this training material without the written approval of the publisher. These materials are protected by International Copyright Laws and may not be duplicated or further distributed without permission.

All rights reserved.



Published resources

PEARSON EDEXCEL INTERNATIONAL AS / A LEVEL

Pearson have also published a Lab
Book that covers all of the Core
Practicals

‘P Pearson
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Subject advisor

Tim Lawrence

Email: teachingscience@pearson.com

Phone: +44 (0) 344 463 2535
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Questions
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Pearson
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