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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.
A selection of candidate responses is also provided. 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).

3 © OCR 2025
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R047 series overview

This component of the Programmable Systems qualification consists of two sections: Section A and
Section B.

Section A consists of ten multiple choice questions, with each having one correct answer and three
distractors.

Section B of the paper consists of six questions, which are designed to test candidate’s knowledge of the
wider specification and their ability to respond to key command words.

To do well in this paper, candidates need to have a good understanding of circuit components and their
uses, as well as the design, development, and manufacture of printed circuit boards, using various
methods and technologies.

A high proportion of candidates attempted all 16 Questions, but their knowledge of some sections of the
specification appeared to be limited in a number of cases. This was apparent, especially among
questions linked to test equipment and super capacitors, where candidates may have limited first-hand
experience of some areas within these topics.

Several questions still saw a high proportion to which no response was given. Candidates should be
advised to attempt all questions.

The standard of presentation and handwriting was sometimes poor, making some responses difficult to
follow.

It was good to note that a large proportion of candidates obtained high marks by carrying out calculations
correctly, ensuring that all stages of workings were shown, supported using the correct formulas and
units.

In several cases, it was clear that candidates had not read questions carefully enough before giving their
answers, resulting in a loss of marks. This was evident in questions where candidates were asked to
state what was meant by specific circuit parameters.

The mandatory NEA components (R048 and R049) allow candidates to apply some of the knowledge

that they will need to recall in R0O47, as well as doing it in a more practical manner.

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

generally: generally:

¢ analysed scenarios, leading to the selection of | ¢ found it difficult to select specific circuit

suitable circuit components components, especially in unfamiliar situations
¢ accurately explained the function of input e showed limited knowledge linked to the
components and process devices function of process devices

e produced clear and justified responses for the | e produced responses to the Level of Response
Level of Response question question that lacked depth and understanding

. . of commercial production methods
¢ performed accurate calculations, showing clear

workings, supported by units e were unable to use justification to support

o accurately applied knowledge of command responses

words to respond to questions set ¢ showed limited knowledge of circuit test

¢ applied prior knowledge of output components equipment and its safe use.

to evaluate their suitability for specific
applications.
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Section A overview

Section A consists of ten multiple choice questions, with each having one correct answer and three
distractors. Candidates should be advised to read all available options carefully before selecting an
appropriate answer.

Question 1

1 Which of these describes a smart sensor?

(a) A sensor that has a built-in screen

(b) A sensor that has WiFi capability

(c) Asensor that must be wired into a circuit

(d) Asensor that requires an additional power source

1]
Most candidates correctly chose ‘A sensor that has WiFi capability’, with very few selecting the three
distractors.
Question 2
2  Which of these unit submultiples means divide the value by 1000?
(@) Micro
(b) Milli
(c) Nano
(d) Pico
[1]

Candidates who did well on this question correctly identified ‘Milli” as the correct response.

Some candidates showed limited understanding of submultiples, with a proportion incorrectly selecting
‘Micro’.

5 © OCR 2025
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Question 3

3  Which of these process devices adds up the number of input signals that it receives?

(@) Amplifier

(b) Counter

(c) Latch

(d) Timer

[1]

Many candidates were able to correctly identify ‘Counter’ as the correct response.

Question 4

4  What logic gate does this circuit symbol represent?

(a) AND

(b) NAND

(c) NOT

(d) OR

[1]

Most candidates correctly chose ‘NOT’, with few selecting the three distractors.
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Question 5

5 Which of these is an advantage of using block-based programming editors?

(a) Code is inputted as a series of 1s and Os

(b) Does not require knowledge of actual programming code

(c) Offers maximum programming functionality

(d) Uses standard symbols and arrows to show program flow

[1]

Generally well-answered by candidates, selecting ‘Does not require knowledge of actual programming
code’. Several candidates chose the distractor of ‘Code is inputted as a series of 1s and 0s’.

Question 6
6  Which of these describes photo etching?

(a) APCB production process where a CNC tool is used to remove excess copper

(b) A PCB production process where chemicals are used to remove excess copper

(c) APCB assembly process where components are attached using solder paste

(d) APCB assembly process where components are manually soldered in place

[1]

Successful responses identified ‘A PCB production process where chemicals are used to remove excess
copper’ as the correct answer. Several candidates chose the distractor of ‘A PCB production process
where a CNC tool is used to remove excess copper’.

7 © OCR 2025
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Question 7

7  Which of these circuit prototyping methods involves physically placing components in rows of
holes, without any soldering?

(a) Breadboarding

(b) CAD modelling

(c) Making a PCB

(d) Stripboarding

[1]

Generally well-answered by candidates, selecting ‘Breadboard’ as the correct response. Several
candidates chose the distractor of ‘Strip boarding’.

Question 8

8 Which of these resistor types has a resistance value that changes when a screw fitting or knob is
turned?

(a) Fixed

(b) Light dependent

(c) Temperature dependent

(d) Variable

[1]

Most candidates correctly chose ‘Variable’, with very few selecting the three distractors.

Question 9

9 Which of these is the correct formula for Watt's Law?

(@) P=12V

(b) P=1V

(c) P=1V2

(d) P2=1V

[1]

Many candidates were able to correctly identify ‘P=IV’ as the correct response.
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Question 10

10 Which of these display screen types could be used as an input device for a railway ticket
machine?

(a) Backlit with a lamp

(b) Liquid crystal display

(c) Plasma display

(d) Touchscreen

(1]

Most candidates correctly chose ‘Touchscreen’, with very few selecting three distractors.

OCR support

Further guidance, support and resources for delivering this component can be found on the
subject page.

9 © OCR 2025
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Section B overview

Section B of the paper consists of six questions, which are designed to test candidate’s knowledge of the
wider specification and their ability to respond to key command words.

Question 11 (a) (i)

11 You are developing a safety light system to make people more visible when walking at night.

The system must produce a flashing light when manually turned ‘on’ by the user.

(a)

(i) Identify two input devices that could be used to manually turn the flashing light on.
State how each input device would function to achieve this outcome.
L a] 10 | e [V ot e LU

[ (o XV A 0 9 [ [ox (o] =TT

INPUE QBVICE 2 ...ttt e e e e e e e e e ee e e e e e e eeeeee e e st s aaansansansnnte et nnnaaneaeeeaeeeans

[ (0 1Y A 8 {0 Tt o] [T

A large proportion of candidates were able to identify two suitable input devices that could manually turn
on the flashing light, with most selecting push-to-make and single pole single throw switches.

Where responses were not awarded marks for the input devices selected, this was due to them being
too vague and were not specific input devices, such as ‘switch’, ‘button’ or ‘sensor’.

Candidates did less well when it came to describing the function of the chosen input devices, with a large
proportion giving vague or incorrect descriptions that did not link to the chosen device.

Those that did well were able to state how the specific input device functions, with a large proportion
linking it to current flow.

Assessment for learning

Candidates should be advised to practice identifying components to various scenarios,
supported by how the specific component functions.
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Exemplar 1

State how each mput device would function to achieve this outcome.

Swge pe Stagke tvvow (SPSTY wa\c,\n

INpUE device 1 .. e et resisir st s e e

QMOWS  LUWEME 10 oW LWwan QGwed, G\N\Q\

HOW 1 TUN G I ONIS ... e oo e e s reent ettt etteserrassetststan i ssessentaesateanesasantnaessessaressennsgssesresnnnsns

SKOpS  CULWEMSL FLOW W OPRVLU QD gk STOWAS W NV SW dem s

----------------------------------------------------------------------------------------------------------------------------------------------------------

. , SN CNOUACTKY
HOW|tfunct|ons..‘ff.\.‘!.\f.\’.§’ﬁ ...... Q%&(L‘cx.\))\ﬁ. .............

oot (EQAORN) - ML Ltgynk <o e Huoraed. on.

..........................................................................................................................................................

For input device 1, the candidate has correctly identified an SPST switch as a suitable input device to
manually turn the flashing light on.

They have stated how the chosen input device would function, linking the response to current flow and
contact positions. This should be seen as good practice.

The candidate has given a vague response of ‘sensor’ for input device 2. This would be seen as being
too vague, with no marks being awarded for this response.

Due to the candidate receiving no marks for the chosen input device, they are unable to gain any marks
for how that chosen component functions.
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Question 11 (a) (ii)

(ii) Identify one non-programmable process device that would be capable of producing the signals
to flash the light.

State how the process device would function to achieve this outcome.
PrOCESS UBVICE ... e et e e e e e e e e e ettt e s e e e e e e e e e s anesansneeeeeeaeeeenses

HOW It TUN G  ONIS oo e e e e et e et e et e et ettt e et e et e e e ens

Responses to this question were found to be very mixed, with a proportion of candidates showing limited
knowledge of processes devices that were suitable for making the light flash.

Where candidates did select a suitable process device, most focused around ‘timer’, with some
specifically given ‘pulse generator’.

A high proportion of candidates incorrectly stated ‘flashing LED’ as a process device.

Few candidates were able to state how the chosen process device functioned, with many responses
being vague.

It is suggested that candidates identify a use for all process devices shown on page 18 of the OCR
specification, as well as being able to describe how each of them function.

Question 11 (b)
(b) Alight emitting diode (LED) is to be used as the output device for the safety light system.

Evaluate the suitability of an LED for this application.

A generally well-answered question, with a high proportion of candidates achieving two to three marks.

It was clear that candidates had used LEDs within their centres and were able to apply this knowledge to
give reasons why this output device is suitable for the given application.

Where higher marks were awarded for this question, candidates were able to expand the point fully, with
suitable justification.

12 © OCR 2025
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Question 12 (a) (i)

12
(a) What are each of these electronic circuit parameters?

..................................................................................................................................................... [1]
A high proportion of candidates were unable to define ‘Power’ as a circuit parameter, with many
responses stating the ‘unit’ of Watts.
Where marks were awarded for this question, it was clear that candidates had practised recalling the
definition for this circuit parameter. This should be seen as good practice.
A full list of circuit parameters can be found on page 16 of the OCR specification.
Question 12 (a) (ii)
(ii) Potential difference
..................................................................................................................................................... [1]

A high proportion of candidates were unable to define ‘Potential difference’ as a circuit parameter, with
many responses stating the ‘Volts’.

This question also saw a high number of no responses.

Where candidates were awarded the mark, they were able to link their answer to the difference in
electrical potential between two points in a circuit.

Question 12 (a) (iii)

(iii) Frequency

This question saw a high proportion of no responses (NR)

Where candidates were awarded marks, they were able to link their answer to the number of waves
generated per second or that pass a ‘fixed point’.

13 © OCR 2025
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Question 12 (b) (i)
(b)

(i) A12Q, 33Q and a 180Q resistor are connected in a series arrangement.
Calculate the total resistance of this arrangement.
Give your answer in ohms.

Show all your working.

Total resistance =

A generally well-answered question, with a high proportion of candidates achieving two out of three
marks.

Where candidates did not gain full marks, this was due to them failing to state the formula for series
resistors as the first step.

A small number of candidates gave the formula for a parallel resistor arrangement.

14 © OCR 2025
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Question 12 (b) (ii)
(i) The resistor arrangement described in (b)(i) is connected to a 5V battery.

Calculate the current flowing through the arrangement.

Give your answer using the correct unit.

Show all your working.

Current= ... Unit=.......... [4]

A high proportion of candidates were able to recall Ohm’s law and correctly apply it to the values given.

Most candidates showed all stages of working, laying out the response in a logical order, leading to the
correct answer and units.

Where candidates did not do so well, it saw some confusion, with candidates dividing 225 by 5 to give an
answer of 45.

15 © OCR 2025
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Exemplar 2

Show all your working.

=1TR .
i v = ()02

I=% 22

Current = O@2 ................ Unit= 7.\, [4]

The candidate has stated the correct formula for Ohm’s law and shown it correctly rearranged.

They have taken the battery voltage from the question and divided this by the total resistance from the
previous Question (12 b (i)).

Having shown that they can substitute the correct values, they have then calculated the answer to two
decimal places and supported this with the correct unit for current for full marks to be awarded.

Question 13 (a)

13
(a) State two advantages and two disadvantages of using flow soldering to assemble circuits.

Advantage 1

16 © OCR 2025
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Responses to this question saw many vague responses, with candidates giving responses such as
‘cheap’, ‘simple’ and ‘quick’.

Where marks were awarded, candidates were able to state advantages linked to it being a fast process
and the fact that it uses automation.

Where marks were awarded linked to disadvantages, these tended to focus on the high initial setup
costs linked to this process.

It is suggested that where equipment is unavailable, candidates might benefit from online video clips to
demonstrate the process.

Question 13 (b)

(b) Discuss the reasons why pick and place assembly is used to construct commercial circuits.

Candidates who did well on this question were able to give a thorough discussion, typically consisting of
three to four points linked to the reasons why pick and place assembly is used to construct commercial
circuits.

A large proportion of candidates were only able to identify one to two relevant points, with most
discussions linking to speed, reduction in time and human error.

Although a large proportion were able to identify these relevant points, many did not develop these
further to access the higher mark bands.

Candidates may benefit from practising this style of question for a range of different topic areas shown
within the OCR specification, ensuring that points raised are then developed using phrases such as

3 ’

SO.....

17 © OCR 2025
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Exemplar 3

The candidate has given a thorough discussion linked to the reasons why pick and place is used in
constructing commercial circuits.

They have shown a good understanding of the topic, with a range of reasons being clearly given, such
as accuracy, cost and programming.

For the reasons identified, they have developed these further with support of appropriate terminology to
be awarded full marks.

Question 14 (a)

14 You are designing a system that can detect and make a sound when an object is tilting at an
angle.

An incomplete block diagram for the system is shown below.

(@) Complete the block diagram by adding a buzzer and a microcontroller into the correct blocks.

Input Process Process Output
—|  Tilt switch - .| Darlington .
driver >

[2]

Generally well-answered by the candidates, with most being able to place the ‘microcontroller’ and
‘buzzer’ in the correct blocks.

18 © OCR 2025
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Question 14 (b)

(b) Describe the purpose of the arrows in the block diagram in (a).

Candidates who did well on this question linked their response to the direction of flow in the system.

Few candidates referred to the fact that these are ‘signal arrows’, with a high proportion of candidates
incorrectly giving responses linked to ‘the order’ of the components.

It is advised that this topic is discussed further when creating system block diagrams as part of topic 1 of
the R049 NEA.

Question 14 (c)

(c) Explain the function of the Darlington driver within the system.

This question saw a high number of incorrect or no responses (NR).

Where candidates did give a response, a high proportion gave vague comments linked to the Darlington
driver ‘sending signals to the buzzer’ or ‘powering the buzzer'.

Where candidates did show an understanding of the driver, they were able to give comments linked to it
boosting the current or making the buzzer louder.

19 © OCR 2025
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Question 14 (d)

(d) Explain two advantages of using a microcontroller in this system.

Many candidates clearly had experience of using microcontrollers from unit R049 of the specification.

A high proportion of candidates were able to identify two advantages, with most linking to it replacing
physical hardware and the fact that it can be reprogrammed.

Most candidates did not go on to ‘explain’, for them to be awarded two marks for each response.

OCR support

@ Candidates could be directed to the OCR command words guidance on page 9.

Question 15 (a)

15
(a) State one use of a capacitor within a circuit.

Candidates who did well on this question linked their answer to the fact that a capacitor can store charge
or that it can be used as a time delay.

A large proportion of candidates knew that this component was a storage device, but their comments
incorrectly linked to its ability to store energy, power, electricity or current.

20 © OCR 2025
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Question 15 (b)

(b) Explain the difference between a polarised capacitor and a non-polarised capacitor.

Candidates generally achieved one mark for this question.

Those who did well were able to give responses linked to both polarity and orientation of the polarised
and non-polarised capacitors.

A large proportion of candidates were able to explain that a polarised capacitor has a positive and
negative leg, but they did not go on to make any comparison against this and a non-polarised capacitor.

Some responses showed a lack of understanding of what these passive components do.

Question 15 (c) (i)
(c)

(i) State three applications of supercapacitors when they are used as power supplies.

This question was generally awarded low marks.

Where marks were awarded for this question, candidates gave applications linked to their use as a
backup power supply, regenerative braking system and powering electric busses/trains.

A high proportion of candidates gave vague responses linked to mobile phones, tablets and car
batteries, without giving its specific application within these devices.

Candidates may benefit from practising this style of question for the four power supplies shown on page
19 of the OCR specification.

21 © OCR 2025
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Question 15 (c) (ii)
(ii) Explain two reasons why supercapacitors are more sustainable power supplies than batteries.

A high proportion of candidates were able to give reasons why a capacitor may be used instead of a
battery but showed few links to one being more sustainable than the other, therefore being awarded no
marks for their response.

Candidates who did well on this question linked their responses to the fact that supercapacitors use less
hazardous materials/chemicals and their ability to be charged more times without degradation.

Question 16 (a)

16

(a) State three safety precautions that should be taken when using a logic probe to test the
functionality of a circuit.

A proportion of candidates were able to state one safety precaution when using a logic probe, with most
of these linking to exposed wires, sharp points on the probe or water being nearby.

Many responses incorrectly referred to the use of goggles and aprons.

It is suggested that candidates practice identifying safety precautions for different test equipment, as
shown on page 20 of the OCR specification.

22 © OCR 2025




OCR Level 1/Level 2 Cambridge National in Engineering Programmable Systems - R047 - Summer 2025 Examiners’ report

Question 16 (b)

(b) Describe five steps that should be followed when using a signal generator to test a circuit.

This question was generally awarded low marks, with many no responses (NR) being given.

It was clear that many candidates had little experience of using a signal generator and were unfamiliar of
the reason why it would be used to test a circuit (as this may have helped when working out the five
steps).

This led to candidates being unfamiliar with where the signal generator should be connected to a circuit,
with some candidates becoming confused between this and an oscilloscope.

A proportion of candidates gave vague steps such as ‘turn it on’ and ‘plug it in’, which were awarded no
marks.

Candidates who did well on this question gave steps linked to turning on the signal generator, setting the
wave type and observing the tested circuit.

It is suggested that where test equipment is unavailable, candidates might benefit from online video clips
to demonstrate the process. Please see page 20 of the OCR specification for a full list of test equipment.
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Question 16 (c)

(c) Explain one characteristic of flexible PCBs.

The majority of candidates showed good understanding of flexible PCBs, giving comments linked to the
fact that it can be bent or that it will not break when it is bent or twisted.

A high proportion of candidates achieved one mark for this question due them not explaining the one
characteristic, by expanding the identified characteristic with comments such as ‘so that...... .
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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.

Review students’ exam performance with our free online results analysis
tool. It is available for all GCSEs, AS and A Levels and Cambridge
Nationals (examined units only).

Find out more.
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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?

There are three types of online course for
Cambridge Nationals.

All teachers delivering our Cambridge Nationals
suite are asked to complete the course Essentials
for the NEA, which describes how to guide and
support your students. You’ll receive a certificate
which you should retain.

Following this you can also complete a subject-
specific Focus on Internal Assessment course for
your individual Cambridge Nationals qualification,
covering marking and delivery of the NEA units.

We have also created subject-specific
Understanding the examined unit courses that
provide a wealth of information to support you with
the delivery, assessment, and administration of the
examined unit. The courses outline the assessment
structure, including details on synoptic assessment,
performance objectives and command words for
your Cambridge Nationals qualification. Working
through the course, you have an opportunity to
interact with resources developed to support

the exam, in particular candidate exemplars and
mark scheme guidance. The final section covers
details on administrative requirements, including
assessment opportunities, entry rules and resits.

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
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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.
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