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Introduction

Our examiners’ reports are produced to offer constructive feedback on candidates’ performance in the
examinations. They provide useful guidance for future candidates.

The reports will include a general commentary on candidates’ performance, identify technical aspects
examined in the questions and highlight good performance and where performance could be improved.
The reports will also explain aspects which caused difficulty and why the difficulties arose, whether
through a lack of knowledge, poor examination technique, or any other identifiable and explainable
reason.

Where overall performance on a question/question part was considered good, with no particular areas to
highlight, these questions have not been included in the report.

A full copy of the question paper and the mark scheme can be downloaded from Teach Cambridge.

Would you prefer a Word version?
Did you know that you can save this PDF as a Word file using Acrobat Professional?
Simply click on File > Export to and select Microsoft Word

(If you have opened this PDF in your browser you will need to save it first. Simply right click anywhere on
the page and select Save as . . . to save the PDF. Then open the PDF in Acrobat Professional.)

If you do not have access to Acrobat Professional there are a number of free applications available that
will also convert PDF to Word (search for PDF to Word converter).
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Unit 2 series overview

Unit 2: Science for Engineering is an externally assessed unit of study which is a mandatory part of all
the routes through the Cambridge Technical Level 3 Engineering qualifications.

It consists of six questions covering all the learning objectives of the specification using a range of
contexts including shipping, fan heating, lift cables, rowing and gasometers. The latter may have been
something novel for candidates on this paper.

In this series candidates seemed to perform better on questions on kinematics (Question 2) and
electrical circuits (Question 3) and the use of the gas laws (Question 6). They performed in general less
well on mechanical properties of materials (Question 4 (a)). Some candidates do not fully understand
what the stiffness or Young Modulus actually measures and many did not understand what is meant by
the term ‘strain energy’.

In numerical questions, candidates seem to be better at writing down the equation as the first step but do
still need to lay out the working in a logical method. This helps them make fewer mistakes and is easier
for the examiner to follow what they have done. That way they are more likely to gain marks even if they
do not have a fully correct response.

Candidates fared less well when they had to state a definition of explain scientific phenomena. They
should try to use terminology correctly and structure their response in a logical format.

Candidates who did well on this paper Candidates who did less well on this paper

generally: generally:

¢ recalled definition and were able to write them | e were unable to interpret graphs correctly

down correctly e used poor terminology, particularly in trying to

¢ laid out calculations clearly. explain the Young Modulus of steel

¢ were confused about temperatures in °C and
Kelvin.
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Question 1 (a)

1
(a) Draw lines to match the SI prefixes with their values.

giga (G) « 1077
kilo (k) * « 1070
micro (p) * .« 103
nano (n) - 10°

[3]

This was a relatively straightforward start to the paper for most candidates who got full marks. There was
some confusion was between giga, 10° and nano, 10, and between micro, 10 and nano, 10°.

Question 1 (b) (ii)

(i) The student’s result for the wavelength is 541 nm.
The true value of the wavelength for this laser is 557 nm.

Calculate the percentage error in the student’s result.

Percentage error = ..........ccooooiiiiiiiiiii e % 2]

Some candidates struggled with calculating the correct percentage, often this was due to the use of an
incorrect denominator and not showing their working.
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Question 2 (a)

2
(a) Complete the definition of the newton below.

One newton is the force required to

The definition of the newton is part of the specification within learning objective 2, but many candidates
were unable to correctly answer this question. Many candidates did refer to a force causing a mass to

move, but often did not specify the mass as being 1kg. Other candidates just recited the equation force =
mass x acceleration, without reference to the unit of force, newton.

Question 2 (b) (i)

(b) A container ship is sailing North at a constant 16 ms~!. The ship is experiencing a constant ocean
current of 6ms~! East.

ship
current
oo 6ms!
=)

ship
ﬁ 16ms!
re)

NOT TO SCALE

(i) Calculate the magnitude of the resultant velocity of the ship.

Magnitude of resultant velocity =

Most candidates were able to add the two perpendicular vectors together correctly. There were a few
candidates who just added the two magnitudes algebraically.

© OCR 2025
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Question 2 (b) (ii)
(ii) Earlier in the journey, the resultant force on the ship was 16.7 x 10° N.
The total mass of the ship including load is 1.6 x 10%kg.

Calculate the acceleration of the ship. Give the unit for your answer.

Acceleration= ... Unit ... [3]

This question was answered well with most candidates getting a correct numerical value. More errors
were with the unit. Some candidates just put m/s, and another common error was to put m/s2, so care
needs to be used here.
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Question 2 (b) (iii)

The graph shows the distance the ship has travelled in the time since leaving port.

15
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/
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5
Y,
i p
0 _
0 1000 2000 3000

Time/s

(iii) Use the graph to find the maximum speed of the ship in ms™.

Maximum speed = ..........ccccooiiiiiieee e ms~! [4]

Many candidates incorrectly calculated a speed using a pair of coordinates from the graph, typically the
end point (3000, 13.5) and gave an answer of 13.5 + 3000 = 4.5 x 1073, the total distance travelled
divided by the total time in km s1. Some candidates did remember to convert the distance in km to m by

multiplying by 1000, but many did not.
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Exemplar 1

The graph shows the distance the ship has travelled in the time since leaving port.
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(iii) Use the graph to find the maximum speed of the ship in ms™.
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MaxXimum SPEEA = ....ovuevererrrsmmsersosscereresecsersorsrsense ms™! [4]

This response gives another fairly typical misconception about how to find the speed from a distance-
time graph. This candidate is attempting to use a suvat equation which is inappropriate here as we do
not have constant acceleration.

There is some realisation that the steepest section of the graph gives the maximum speed because this
candidate changes their mind from using the end point of the graph (3000, 13.5) to the coordinates of a
point near the steepest section (2000, 10). They do remember to convert the 10 km to 10 x 103 m.

What this candidate should have done is to use two sets of coordinates from that steepest section of the
graph and find the gradient.
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Question 3 (a)

3
(a) State Ohm’s law.

Most candidates were not able to state Ohm’s law and the most common response was just to write out
the equation V = | R in words or to just substitute ‘is directly proportional to’ instead of ‘equals’. This
equation is given in the formula booklet. Of the few candidates who were able to state that potential

difference is proportional to current flowing through a resistor, many omitted the part about temperature
being constant.

Question 3 (b)

(b) An electric fan heater is used on a building site.
The heater’s performance is described using the term kilowatt-hour.

State the quantity that can be measured in kilowatt-hours.

A number of candidates correctly stated that the kilowatt-hour is a measure of energy, but many

candidates gave the response ‘power’, and some did not seem to understand the question and gave a
numerical value.
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Question 3 (c) (i)

Examiners’ report

(¢) The heater contains three identical resistors (heating elements) that turn electrical energy into heat,

as well as a fan to blow the hot air into the room.

The circuit diagram for the heater is shown below

Heating elements

—L

Fan motor
(™) ]
LS | I
240V
o) o

Each heating element has resistance 126 Q.

The current through each element is 1.79A.

(i) Calculate the power dissipated in one heating element.

Most candidates used the correct relationship between power, current and resistance in this question,
but some misinterpreted the question and calculated the power dissipated in all three heating elements.
Some candidates attempted to use P=VI but did not consider that some of the potential difference would

be used up across the motor.

Question 3 (c) (i)

(ii) What device could be used to measure the current?

This was a relatively straight forward question which most candidates were able to answer correctly. It
would be better if they were able to spell scientific terminology correctly. In this paper we did allow
misspellings such as Ameter, Ampmeter etc.

11
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Question 3 (d)

(d) The fan motor has resistance 5.0 Q.

Calculate the total resistance in the circuit.

Resistance = ............ccccooooiiiiiiiiieeee e Q [3]

Many candidates did manage to use the correct equation to find the combined resistance of resistors in
parallel but there were a number who then forgot to then find the reciprocal of the added fractions. Some
candidates tried to include the resistance of the motor in the parallel resistor calculation rather than just

to add it algebraically.
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Question 4 (a)
4  This question is about a steel cable used to suspend a lift in a tall building.

(a) The Young’s modulus of steel is very high.
Explain why this makes it a good choice of material for a lift cable.

This question was not well answered by the majority of candidates. Many candidates suggested that
steel was a good choice of material because of its other properties such as high tensile strength,
toughness or ductility. Where candidates suggest that a material can withstand a high amount of stress
they need to then clarify what they then mean by ‘withstand’. A strong material will withstand a high
amount of stress before failure; a material will withstand a high amount of stress without showing much
strain; a material with a high elastic limit will withstand a high amount of stress before plastically
deforming. They are all very different.

Steel is a versatile material because it has many useful properties in addition to having a high Young
Modulus. It is strong, tough, has a hight elastic limit, so candidates need to make sure that they answer
the question correctly and stick to points relevant to Young Modulus.

Misconception

O There is a misconception that the Young Modulus is related to the elastic limit of the material.

Young Modulus is a measure of the material’s stiffness and is usually calculated as the tensile
stress + tensile strain for metals behaving elastically. Having a high Young Modulus means
that the material needs a high amount of stress to produce a noticeable amount of strain. The
elastic limit is not related. A stiff material could have a relatively low elastic limit.

Exemplar 2

......... %&ma\rw%@)/mck'bﬂodM&QMﬁme«J

\Q\amaﬁ'mQ&Mmeﬁe%%%% ..... pm‘ﬁmsccm
............ fﬁf%ﬂm@«ﬁ%%j/\b&%ﬂﬂ@uﬁm&

This candidate starts off with a correct statement which related to the question. They say that materials
with a high Young Modulus are stiff. But then their response describes a different material property. They

say that a stiff material can store more energy before failure and that is a good description of a tough
material.
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Question 4 (b) (i) and (ii)

The diagram shows part of the atomic structure of the metal cable.

Tension is applied to the cable as shown.

Tension
atom

Metal

; ; Tension

(b) State what happens to the separation of the atoms, A and B in the diagram, when

(i) the tension is applied,

Most candidates answered these two questions correctly. Common mistakes included references to the
atoms repelling or attracting which is not relevant here. The questions specifically ask about the
separation of the atoms.

14 © OCR 2025
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Question 4 (d)
When the lift is carrying passengers, the cable stretches slightly.

The graph shows the extension of the lift cable for different loads.

4.5

4.0 4

3.5 ' Vs

3.0

_ 2.5 v
Extension /

/mm 20 P

N

1.5

1.0 y.a

0.5 7

0
0 1000 2000 3000 4000 5000 6000 7000 8000
Load/N

(d) Calculate the strain energy in the cable when the load is 6000 N.

Strain energy = .........cooooooiioiiieiee e J 4]

Most candidates did not answer this question well. Many calculated the strain in the cable. So, most start
off okay by reading the strain as 3.2 mm when the load is 6000N. Some candidates remember to convert
that to 3.2 x 10 m, but many do not. Some candidates realise that energy can be calculated using the
equation energy = force x distance moved, but this is only true when the force is constant. The strain
energy is the area between the line on the graph and the force axis. The equation for calculating strain
energy is not listed in the formula booklet but candidates do still need to understand what is meant by
the term ‘strain energy’ and how to calculate it from a force-extension graph.
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Question 4 (e)

(e) The manufacturer uses destructive testing when evaluating its lift cables.

Describe two features of destructive testing.

Most candidates showed some understanding of destructive testing and common correct responses
included the material cannot be used after testing because it has failed or plastically deformed, but few
candidates stated that destructive testing was carried out on a sample of a material or manufactured
item. Some candidates were able to list several mechanical properties which could be measured using
destructive testing, but this is not really a generic feature of it.

16 © OCR 2025
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Question 5 (a) and (b)

S The image shows a person rowing a boat with oars.

The end of the oar, called the spoon, enters the water.

The diagram shows the flow of water around the spoon.

Spoon
A

(a) What one word describes the flow at point A?

Most candidates correctly identified the flow around the spoon as turbulent flow in part (a) but were then
unable to correctly describe the motion of the water particles in part (b). Many candidates attempted to
describe the diagram which is really just a representation of the situation. Random or different directions
of travel was more commonly mentioned than random speed or velocity.

17 © OCR 2025
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Question 5 (c)

(c) Engineers can improve rowing performance by changing the shape of the spoon.

The table shows data for two spoon designs.

Old Design New Design
Water pressure/Pa 5740 5960
Spoon area/m? 0.1150 0.1280

Calculate the increase in force when changing to the new design.

Increase in force =

This calculation was relatively straightforward, and many candidates gave a correct response. A few
candidates attempted to subtract the different pressure and areas before multiplying them.

Question 5 (d)

(d) The dynamic viscosity of water is 1.31 mPas at 10 °C.

State how you know that water is not an ideal fluid.

Many candidates correctly stated that if the dynamic viscosity of water is not zero then it cannot be an
ideal fluid. Some candidates were somewhat vaguer and just said the dynamic viscosity was high or
greater than 1 so did not answer the question correctly.

18 © OCR 2025
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Question 6 (a)

6  Gas storage is important for a country’s energy security. In the 20th century, gas was stored in
large cylindrical metal tanks called ‘gasometers’ like the one shown in the image below.

~_~Rails—_

-
\

A Cylindrical

metal tank Rollers

Ground level

i

Gas inlet pipe_LJ

Pit filled with
water

When gas is pumped into the gasometer, the cylindrical metal tank slides up the vertical rails on
rollers. When the tank moves, the gas remains sealed inside by a pit of water below ground level.

(a) A gasometer has a volume of 50000m?> and holds gas at pressure 4000 Pa.
The temperature of the gas and surroundings is 15 °C (288 K).

Calculate the number of moles of gas in the tank.

Molar gas constant = 8.31 JK~!mol!

Moles of gas =

Most candidates correctly calculated the number of moles of gas using the Ideal Gas equation. Some

candidates got a power of ten error, and a few decided to try to use the temperature in degrees Celsius
instead of 288K.
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Question 6 (b)

(b) More gas is added to the tank.
The tank rises and the volume increases.
The pressure does not change because it is caused by the weight of the tank above.
Explain why the volume must increase if gas is added to the tank.

Use the ideal gas law in your explanation.
Assume the outside temperature stays the same.

Many candidates did not clearly state that the temperature in this situation was remaining constant.
Some poorly worded explanations also confused the n and the R in the gas equation.

Question 6 (c)

(c) On acold day, the gas temperature falls to 5 °C.
The pressure does not change.
Calculate the decrease in volume of the gas.

Decregse in VOWIME = covnsnmnnsnssnasnss e m? [4]

In this part of the question candidates needed to convert the temperature to Kelvin before attempting to
use either Charles’ Law or the Ideal Gas equation. Another common error was to find the change in
volume but then omit to calculate the new volume.

20 © OCR 2025




OCR Level 3 Cambridge Technical in Engineering - Unit 2 - Summer 2025 Examiners’ report

Assessment for learning

question some parts of the question the temperature was given in Kelvin and others not, so

@ Candidates should learn that the gas laws require all temperatures to be in Kelvin. In this
candidates need to check each time.

Also, candidates should realise that both temperature scales have the same increments. A
temperature difference of 1°C is the same as a temperature difference of 1 K.

Question 6 (d)
(d) On a different cold day, the tank moves downwards by 0.60 m.

The radius of the tank is 25 m.
The amount of gas in the tank remains the same.
The tank in part (a) had volume 50000 m? and temperature 288 K.

Calculate the temperature of the gas in kelvin.

Temperatire = ..oosnsnnnasrsmnpiass K [3]

This question also required candidates to use Charles’ Law relationship between temperature and
volume of a gas at constant pressure. The first part of this multistage calculation was to find the change
in the volume of the tank but finding the area and multiplying by 0.6m, which some candidates found
challenging. Some candidates over complicated this step by finding the original height of the tank from
the original volume, then subtracting the change in height before calculating the new volume again.
Once they had a value for the new volume, the calculation using either Charles’ Law of the Ideal Gas
equation was relatively straight forward.
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Exemplar 3

(d) On adifferent cold day, the tank moves downwards by 0.60m.

S0, 000 x2S "= N
V=TxPtxh 50,000 62SWxh
The amount of gas in the tank remains the same. = 15-Sm h‘\&h '\'QnK

The radius of the tank is 25m.

The tank in part (a) had volume 50000 m?® and temperature 288 K. WSS + o 5_ ; , \

Calculate the temperature of the gas in kelvin.

V, _V, T[.xf}_g"- x7 b- | ._.5—"2,.‘_—}__1%““;
T Ta
Y
S0,000m° =5"’LT“’+'1’>’“ Ty =7aG5.18S...
29%< 1

Q L\:FB ’ L\) Temperature = qu% ......................... K 3]

This candidate has clearly laid out their calculations so they are easy to follow. The candidate starts off
correctly finding the change in volume, but then they add this to the previous volume instead of
subtracting as the tank is moving downwards. The use of Charles’ Law equation is clear.

22 © OCR 2025




Supporting you

Teach
Cambridge

Reviews of
marking

Keep up-to-date
OCR

Professional
Development

Signed up for
ExamBuilder?

Make sure you visit our secure website Teach Cambridge to find the full
range of resources and support for the subjects you teach. This includes
secure materials such as set assignments and exemplars, online and
on-demand training.

Don’t have access? If your school or college teaches any OCR
qualifications, please contact your exams officer. You can forward them
this link to help get you started.

If any of your students’ results are not as expected, you may wish to
consider one of our post-results services. For full information about the
options available visit the OCR website.

We send a monthly bulletin to tell you about important updates. You can
also sign up for your subject specific updates. If you haven'’t already,

sign up here.

Attend one of our popular CPD courses to hear directly from a senior
assessor or drop in to a Q&A session. Most of our courses are delivered live
via an online platform, so you can attend from any location.

Please find details for all our courses for your subject on Teach
Cambridge. You'll also find links to our online courses on NEA marking
and support.

ExamBuilder is the exam paper builder platform for a range of our
qualifications. Find out more.

Free for all OCR centres with an Interchange account, it allows unlimited
users per centre. We require an Interchange username to verify your
centre’s users for ExamBuilder.

If you do not have an Interchange account, please contact your centre
administrator (usually the Exams Officer) to request a username.

Once you have an Interchange username, use the form on this page to
sign up for ExamBuilder, or ask an existing user at your centre to create
an ExamBuilder account for you.


https://teachcambridge.org/landing
https://www.ocr.org.uk/administration/support-and-tools/my-cambridge/index.aspx
https://www.ocr.org.uk/administration/support-and-tools/my-cambridge/index.aspx
http://ocr.org.uk/administration/stage-5-post-results-services/enquiries-about-results/
https://www.ocr.org.uk/qualifications/email-updates/
https://ocr.org.uk/qualifications/past-paper-finder/exambuilder/
https://interchange.ocr.org.uk/SingleSignOn/ValidateAuthentication.aspx?ReturnURL=/
https://www.ocr.org.uk/qualifications/past-paper-finder/exambuilder/sign-up/

Online courses

Enhance your skills and confidence in internal assessment

What are our online courses?

Our online courses are self-paced eLearning
courses designed to help you deliver, mark

and administer internal assessment for our
qualifications. They are suitable for both new and
experienced teachers who want to refresh their
knowledge and practice.

Why should you use our online
courses?

With these online courses you will:

* learn about the key principles and processes
of internal assessment and standardisation

» gain a deeper understanding of the marking
criteria and how to apply them consistently
and accurately

+ see examples of student work with commentary
and feedback from OCR moderators

* have the opportunity to practise marking and
compare your judgements with those of OCR
moderators

» receive instant feedback and guidance on
your marking and standardisation skills

* be able to track your progress and
achievements through the courses.

How can you access our online
courses?

Access courses from Teach Cambridge. Teach
Cambridge is our secure teacher website, where
you'll find all teacher support for your subject.

If you already have a Teach Cambridge account,
you'll find the link to the Online courses under
the Assessment or Training tab — hover over
Assessment or Training on the horizontal menu
and select Online courses from the dropdown.

If you don’t have a Teach Cambridge account
yet, ask your exams officer to set you up — just
send them this link and ask them to add you as a
Teacher.

Access the courses anytime, anywhere and at
your own pace. You can also revisit the courses as
many times as you need.

Which courses are available?

We recommend all teachers complete the module
on Online courses — NEA for their subject. These
courses provide subject-specific information about
course content; how to prepare for planning,
marking and submitting; and support with
understanding the marking criteria.

The subject-specific courses are tailored for each
qualification that has non-exam assessment (NEA)
units, except for AS Level and Entry Level. They
cover the following topics:

» the structure and content of the NEA units

+ the assessment objectives and marking criteria
for the NEA units

+ examples of student work with commentary and
feedback for the NEA units

* interactive marking practice and feedback
for the NEA units.

We are also developing courses for some of the
examined units, which will be available soon.

How can you get support and
feedback?

If you have any queries, please contact our
Customer Support Centre on 01223 553998 or
email support@ocr.org.uk.

We welcome your feedback and suggestions on
how to improve the online courses and make them
more useful and relevant for you. You can share
your views by completing the evaluation form at
the end of each course.

© OCR 2025


https://teachcambridge.org/landing
https://www.ocr.org.uk/administration/support-and-tools/my-cambridge/
mailto:support@ocr.org.uk

Tell us what you think

Your feedback plays an important role in how we develop, market, support and resource qualifications now and
into the future. We want you and your students to enjoy and get the best out of our qualifications and resources,
but to do that we need your honest opinions to tell us whether we're on the right track or not.

You can email your thoughts to resources.feedback@ocr.org.uk or visit our feedback page to learn more about how
you can help us improve our resources.

Designing and testing in collaboration with you and your students

@ Helping young people develop an ethical view of the world

o
% Equality, diversity, inclusion and belonging (EDIB) are part of everything we do

Contact the team at:

Q& 01223 553998
® ocr.org.uk

To stay up to date with all the relevant news about our qualifications,
register for email updates at ocr.org.uk/updates

Visit our Online Support Centre at support.ocr.org.uk

CAMBRIDGE

UNIVERSITY PRESS & ASSESSMENT

OCR is part of Cambridge University Press & Assessment, a department of the University of Cambridge.

OCR is a Company Limited by Guarantee and an exempt charity. Registered in England. Registered office: The Triangle Building, Shaftesbury Road, Cambridge,
CB2 8EA. Registered company number: 3484466.

We operate academic and vocational qualifications regulated by Ofqual, Qualifications Wales and CCEA as listed in their qualifications registers.

We are committed to providing a fully accessible experience across all our products, platforms, and websites. Find out more about our
accessibility standards.

© OCR 2025. All rights reserved. We retain the copyright on all our publications. However, our registered centres are permitted to copy and distribute our
material for their own internal use, in line with any specific restrictions detailed in the publication. Find out more about our copyright policies.

We update our publications regularly so please check you have the most up-to-date version.

We cannot be held responsible for the persistence or accuracy of URLs for external or third-party internet websites referred to in this publication
and do not guarantee that any content on such websites is, or will remain, accurate or appropriate.

When we update our specifications, you'll see a new version number and a summary of the changes. While we do our best to reflect these
changes in all associated resources on Teach Cambridge, if you notice any discrepancies, please refer to the latest specification on our website
and let us know.

Our resources do not represent any teaching method we expect you to use. We cannot be held responsible for any errors or omissions in our resources.


https://www.cambridge.org/accessibility
https://www.ocr.org.uk/about/our-policies/copyright/
https://teachcambridge.org/landing
mailto:resources.feedback%40ocr.org.uk?subject=
mailto:resources.feedback%40ocr.org.uk?subject=
https://teach.ocr.org.uk/feedback-and-surveys
https://ocrpanel.recollective.com/ocr-customer-insight-panel/join?key=mbHf
https://teach.ocr.org.uk/people-and-planet
https://teach.ocr.org.uk/people-and-planet
http://ocr.org.uk
http://ocr.org.uk/updates
http://support.ocr.org.uk

	Contents
	Introduction
	Unit 2 series overview
	Question 1 (a)
	Question 1 (b) (ii)
	Question 2 (a)
	Question 2 (b) (i)
	Question 2 (b) (ii)
	Question 2 (b) (iii)
	Exemplar 1

	Question 3 (a)
	Question 3 (b)
	Question 3 (c) (i)
	Question 3 (c) (ii)
	Question 3 (d)
	Question 4 (a)
	Exemplar 2

	Question 4 (b) (i) and (ii)
	Question 4 (d)
	Question 4 (e)
	Question 5 (a) and (b)
	Question 5 (c)
	Question 5 (d)
	Question 6 (a)
	Question 6 (b)
	Question 6 (c)
	Question 6 (d)
	Exemplar 3





