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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 answers are 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 OCR.
Advance Information for Summer 2022 assessments

To support student revision, advance information was published about the focus of exams for Summer
2022 assessments. Advance information was available for most GCSE, AS and A Level subjects, Core
Maths, FSMQ, and Cambridge Nationals Information Technologies. You can find more information on
our website.

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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Paper 6 series overview

J250/06 is the second Physics Foundation Tier paper in the Gateway GCSE Combined Science suite.
The 60 mark paper assesses content from specification topics P4-P6. It also assumes knowledge of the
topics in P1-P3.

Section A of the paper has 10 multiple choice questions, each worth 1 mark.

Section B has mainly short answer response questions and includes one six-mark Level of Response
question.

To perform well on this paper, candidates need to have a sound knowledge of the theory covered in
topics P4-P6 and be able to apply this to novel situations. They also need to apply the skills and
understanding that they have developed in the practical activities covered in topic CS7. This paper also
contains questions that have elements of synopticity, drawing on material covered by topics P1-P3.
There are also questions that involve the assessment of key mathematical requirements and working
scientifically from the appendices of the specification.

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

generally did the following:

generally did the following:

were able to manipulate equations and apply
them to different situations, e.g. Question 15,
Question 16(d)(iii)

were able to relate graphical data to the use
of renewable resources and interpret
changes to the effect of different resources
on the environment, e.g. Question 14

understood the difference between mode and
mean, e.g. Question 6

knew the meanings of wavelength and
frequency and how they were related, e.g.
Question 5 and Question 13(c)

could write a balanced radioactive decay
equation, e.g. Question 2.

could not identify light as an electromagnetic
wave, e.g. Question 1

appeared to be unfamiliar with practical
science activities, e.g. Question 13(a),
Question 17

exhibited limited knowledge of electrical
circuits, e.g. Question 3, Question 9, and
Question 17(b)

had difficulty reading from and interpreting
graphical data, e.g. Question 16(d) Question
18(b)

showed little knowledge of energy stores,
e.g. Questions 16(b) and (c).
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Section A overview

This section consists of 10 multiple choice questions testing AO1 and AO2

Question 1
1 Which type of wave is light?

A  Electromagnetic

B Longitudinal

C Sound

D Water

Your answer [1]

Approximately half the candidates gave the correct answer of A but a similar number of candidates
answered B

Question 2

2 The graph shows the extension of four different springs, A, B, C and D.

Force A

==
0 Extension

Which spring stores the most energy?

Your answer [1]

This question was well answered with A the most common incorrect answer.
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Question 3

3 What is the function of the neutral wire?
A To bring current into an appliance
B To carry current if there is a fault
C To complete the circuit

D To meltif the current is too large

Your answer [1]

Many candidates confused the function of the neutral wire with the earth wire and gave B as an incorrect
answer.

Question 4

4  Some radioactive elements give out beta radiation.
What is beta radiation stopped by?
A Aluminium

B Thin cardboard

C Thin paper
D Skin
Your answer [1]

This was generally answered correctly but mistaking Beta for Alpha for was a common mistake.
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Question 5

5 The wavelength of a water wave is 10 cm. The frequency of the wave is 5Hz.
What is the speed of the water wave?

Use the equation: wave speed = frequency x wavelength

A 0.5cm/s
B 20cm/s
C 10cm/s
D 50cm/s
Your answer [1]

Most answered this question correctly.

Question 6

6 Ateacher measures their reaction time in an experiment.

Their results are shown in the table.

Try1 | Try2 | Try3 | Try4d | Try5
Reaction time (s) | 0.7 0.4 0.2 0.5 0.2

What is the mode of their reaction time?

A 02s
B 0.3s
C 04s
D 0.5s
Your answer [1]

This question was well answered the common mistake was to answer C where the candidate had
worked out the mean.
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Question 7
7 In an experiment, 80 waves are produced in 20s.

What is the frequency of the waves?

A 0.25Hz

B 4Hz

C 16Hz

D 1600Hz

Your answer [1]

Many candidates did not divide the number of waves by the time. It was common to see answers A and
D

Question 8
8 Astudent stands near a wall and claps their hands.

The sound echo takes 0.2s to return to the student. The speed of sound is 330m/s.
What is the distance between the student and the wall?

Use the equation: distance travelled = speed x time

A 33m

B 66m

C 1650m

D 3300m

Your answer [1]

Very few candidates scored this mark. Answer B was generally seen where the candidate simply
substituted into the given equation without taking the echo into account and halving the time.
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Question 9

9 Aremote control can be used to operate a television.

Remote control Television

Which row in the table describes how energy is transferred?

Remote control Television
A | 3V a.c. from batteries 230V d.c. from domestic mains supply
B | 3V d.c. from batteries 230V a.c. from domestic mains supply
C | 230V a.c. from domestic mains supply | 3V d.c. from batteries
D | 230V d.c. from domestic mains supply | 3V a.c. from batteries
Your answer [1]

The majority of candidates answered A incorrectly. Candidates understood that batteries were at a lower
voltage than mains but showed little understanding of the difference between a.c. and d.c.

Question 10

10 What is a typical acceleration of a car driving along a road?

A 3m/s?

B 10m/s?

C 60m/s?

D 80m/s?

Your answer [1]

Only a few candidates got this correct; no pattern to incorrect answers suggested many candidates did
not know this and could not estimate it as being lower than 10m/s? the acceleration due to gravity.
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Section B overview

This section consists of questions testing AO1, AO2 and AO3.

Question 11 (a)

11 (a) Uranium-238 is a radioactive isotope.
When uranium decays, it gives out an alpha particle forming thorium-234.

Complete the radioactive decay equation using the symbols below:

4 234 238
20 901N 92U

You must write one symbol in each box.

[2]

Generally this was well answered by candidates but a full variety of answers was seen here, including no
response, letters with no numbers and numbers with no letters.
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Question 11 (b)

(b) Atoms can give out different types of electromagnetic radiation.

Draw lines to connect each question with its correct answer.

Question Answer

Radiation with a
large range of
frequencies

Which radiation is given
out by atoms?

Radiation with a
small range of
frequencies

Only gamma
radiation

Which radiation is
detected by our eyes?

Only infra-red
radiation

[2]

Very few candidates scored both marks. Top LHS box connected correctly was the most commonly seen
correct answer, but a lot of candidates drew two lines from each box and did not score.
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Question 12 (a)

12 (a) Transformers are used to transfer energy efficiently.

This is a diagram of a transformer:

I

Potential difference Potential difference
. . Current through
across primary coil rimary coil = 10 A across secondary
=60V primary coil = 20V
Calculate the current through the secondary coil.
Use the information in the diagram and the Data Sheet.
Current = .. A[3]

This was not answered well for the most part. Candidates did not pick the correct equation from the
equation sheet and simply used P = VI or V = IR. Those that did pick the correct equation struggled to
substitute the numbers in properly and then divide. Many full correct answers were seen but incorrect
answers usually lacked working, so ho marks could be given.

Assessment for learning

Candidates should be encouraged to always show their workings so that some marks can be
obtained even when the final answer is incorrect.
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Question 12 (b) (i)

Examiners’ report

(b) Energy use can be measured in kilojoules (kJ) or kilowatt hours (kWh).

(i) An electric shower has a power of 8.5kW.
1kW = 1000 W.

What is the power of the shower in watts (W)?

A very well answered question. The vast majority of candidates scored this mark, 85 000 and 0.0085

were the most common errors.

14
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Question 12 (b) (ii)

(ii) The graph shows the relationship between energy transfer in kdJ and energy transfer in

kWh.

0.6

4
y4
0.5
/
/)
04
/
Energy transfer g 3 /
(kWh) )
/
/
0.2 ye
/
l'
0.1
/
//
0.0
0 500 1000 1500 2000
Energy transfer (kJ)
A kettle transfers 1800kJ of energy.
Use the graph to find the energy transfer in kWh.
Energy transfer = ..., kWh [1]

This was generally well answered. Common errors included misinterpreting the x-axis and drawing the
line from 1800 in the wrong place.
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Question 13 (a)

13 (a) Ateacher uses the ripple tank in Fig. 13.1 to show refraction of water waves.

Label Fig. 13.1 using words from the list.

Lamp Pattern of waves Tray of water Vibration generator

Fig. 13.1

[2]

The majority of candidates scored at least 1 mark on this question it was common to see the bottom two
labels the wrong way around.
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Question 13 (b)

(b) Fig. 13.2 shows the pattern of the water waves when the teacher places a thick piece of
plastic into the ripple tank.

Fig. 13.2
Refracted
L— waves
Incident -
waves
Thick
L piece of
plastic

A very small minority of candidates obtained this mark. Many candidates either talking about a reflection
from the plastic or just stating that a change in direction has occurred see exemplar below.

Exemplar 1

9L4 J.«.@:{ntm, ,,,,, ?m O WV TP RNN Vo e O m.e,...s:ba\gf,s
awe  dareChap..

This is a typical response of a candidate that has used the diagram and realised that a change of
direction has occurred and realised this is due to refraction. The candidate did not respond to the
question that asks for the cause of this change of direction, that is, the change of speed of the wave as it
enters shallower water.
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Question 13 (c) (i)

(c) Fig. 13.3 shows two water waves.

Fig. 13.3
Key:
Wave A
------- Wave B
1.5 7T 7T
Displacement (cm)
1.0 7 \ Vi \
05 I' N \ g I' N ‘ P,
’ KN \ ’1' \‘ ’ ‘\‘ \‘l"
0.0! x 3 1A
0.0 1000 .0+ 3.0 “\-14.0 Distance (cm)
_0_5 AR v ] ol a 4’ \
-1.0 4 + 4
-1.5 -

(i) The amplitude of wave A is bigger than the amplitude of wave B.

Calculate how many times bigger.

This was a well answered question. Many candidates obtained 2 marks with the others obtaining 1 mark
from taking the numbers 1.5 and 0.5 from the graph. These candidates often subtracted or added these
numbers instead of dividing them.
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Question 13 (c) (ii)
(i) A student says, ‘A wave with a high frequency has a long wavelength.’
Explain why the student is incorrect.

Use Fig. 13.3 to explain your answer.

A good number of candidates recognised that high frequency = short wavelength and scored 1 out of 2
for the question.
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Question 14*

*14 Electricity in the UK is generated using renewable and non-renewable resources.

The graph shows how electricity was generated in 2013 and 2018.

Key:
I 2013

2018
140

120

100

80

Electricity
generated

(TWh)
60

40

20

Examiners’ report

Coal

Oil

Gas

Nuclear

and Solar

Resource

Wind Biomass Others Hydroelectric

20
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Explain how and why electricity generation changed between 2013 and 2018.

Write about renewable and non-renewable resources.

This was a very well answered accessible LOR question with the full range of marks given. Most
candidates had a good grasp of renewable/non-renewable resources and trends (especially decline of
coal) were identified from the graph. The idea of harm to the environment from burning fossil fuels was
common but often lacked detail.

Misconception

Common misconceptions — gas is renewable (because it has increased in 2018), hydro is non-
renewable (because it decreased in 2018).

Reusable was often seen in place of renewable or used as a definition ‘hydroelectric can be
used again and again, but oil can only be used once.’
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Question 15 (a)

15 This question is about stopping a car.

(a) Adriver presses the brakes to stop a car.

Braking distance

*  The braking force is 6000 N.
*  The work done stopping the car is 84000 J.

Calculate the braking distance.

Use the equation: work done = force x distance

Braking distance =

This was well answered by most candidates but a common issue was to multiply work done by the
braking force leading many candidates to calculate that a car would take over 500 million metres to stop.
Again the lack of working stopped candidates from obtaining partial marks.
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Question 15 (b)

(b) Braking efficiency can be measured using this equation:

braking force

braking efficiency = weight of car

*  The weight of the car is 8000 N.
*  The braking force is 6000 N.

Use the equation to calculate the braking efficiency of this car.

Braking efficiency = ... [2]

The majority of candidates scored both marks. Inverting the division was a common issue.

Question 16 (a)
16 A student drops an egg onto a hard floor. The mass of the egg is 0.05kg.

EQQ\—J

(a) The egg is dropped from a height of 1.5m.
Calculate the potential energy of the egg before it is dropped. Use the Data Sheet.

Gravitational field strength = 10N/kg.

Potential energy = .....cooooiiiiiice e J [3]

The majority of the candidates scored well on this question, mostly without working. Candidates who had
the incorrect answer often picked up a mark for selecting or using the correct equation. A common error
was for candidates to try converting the units of one of the quantities.
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Question 16 (b)

(b) Which energy store is at its maximum value just before the egg hits the ground?

Many wrong responses were seen for this question. The most common wrong answer was gravitational
(potential) but plenty of random words seen here, such as force, mass, and velocity.

Question 16 (c)

(c) The egg stops moving when it hits the floor.
Describe the energy transfer when the egg hits the floor.
Name of the energy store that INCreases ...........uevveeiiiiiii i,
Where the energy is transferred to

The second marking point was obtained more often with candidates stating energy is transferred to the
floor/ground for a marking point. Fewer students obtained a mark for thermal, with most suggesting the
energy store was kinetic.
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Question 16 (d) (i)

(d) The graph shows the speed of the same egg as it falls.

7

s

6

N

Speed
(m/s)

0.0 0.1 0.2 0.3 04 0.5 0.6 0.7
Time (s)

(i) At which time does the egg have maximum kinetic energy?

Many candidates did not achieve this mark, either picking 0.64 which is the end point, or picking the
maximum velocity of 6.2 instead of the time.

25 © OCR 2022
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Question 16 (d) (ii)

(ii) Suggest what happens to the egg between points X and Y.
Explain your answer by writing about force and acceleration.

This question proved challenging for many candidates. Many candidates believed the egg was
continuing to accelerate downwards from X, only hitting the floor at Y. Some thought that X was when
the egg was first dropped. At Y, many recognised that the egg had stopped, but often said stopped
accelerating rather than stopped moving.

Exemplar 2

..... Tﬁae%%gz‘@f*ﬂ-ckswﬁ.en %
.L’Tafs ........ )L 1. O(‘i@@r ....... AL l]{dﬂ

ot Mo poree... tlhos... L HC L

e FlOPI s 2]

‘ The candidate has recognised that the egg has hit the floor and has broken thus obtaining 1 mark.

Question 16 (d) (iii)
(iii) Calculate the kinetic energy of the egg when it moves at4m/s.

Use the equation: kinetic energy = 0.5 x mass x (speed)?

KinetiC €nergy = ....ooooiiiiiii e J [2]

This was answered correctly by most candidates. A common error was not squaring the speed.
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Question 17 (a) (i)

17 (a) Student A uses the electric hot plate in Fig. 17.1 to increase the temperature of water in a
saucepan.

Fig. 17.1

(i) Student A wants to calculate the thermal energy transferred to the saucepan of water.
These are the steps in their method:
1  Measure the volume of water with a balance.
2 Measure the starting temperature of the water with a thermometer.
3  Use the equation:
change in thermal energy = mass x specific heat capacity x change in temperature

Student A’s method is incorrect.

Identify the two mistakes the student has made and write down the correction for each
mistake.

V1S3 =1 (= TP

A wide range of answers was seen with very few scoring all 3 marks. Although many students spotted
the ‘measure volume with balance’ issue, relatively few recognised that it was the ‘volume’ part, not the
use of a balance that was the issue, so ‘use a measuring cylinder’ was seen frequently. The most
obtained marking point was the second correction mark for noting that the temperature at
end/temperature change was needed.
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Question 17 (a) (ii)

(i) Student A suggests wrapping insulation around the saucepan in Fig. 17.1.

Suggest another way student A can improve their experiment.

Many candidates scored this mark. Many scored a mark for adding a lid or repeating the
readings. Carrying out the experiment in a temperature controlled room, adding more/different insulation
or a water bath were common incorrect answers.
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Question 17 (b)

(b) Student B uses the immersion heater in Fig. 17.2 to increase the temperature of water in a

beaker.
Fig. 17.2
Battery
Water ws
A
—Beaker ° s °
Immersion heater m g Ammeter/ﬂ
()
N
. /]

Stop-watch

Describe an experiment to measure the energy transferred to the immersion heater, using
the equipment in Fig. 17.2.

In your answer include:
* amethod
* acircuit diagram

* an equation from the Data Sheet
+ the symbol for a resistor to represent the immersion heater in your circuit.

While very few answers scored 4 marks, 2 and 3 mark answers were often seen. An appropriate
equation was usually seen, although the equation form Question 17(a)(i) was sometimes given here. The
idea of timing was the most common mark given. Not all candidates attempted circuit diagrams, when a
circuit diagram was attempted not many correct resistor symbols were seen, many of the attempted
resistors were in fact thermistors. The voltmeter was commonly seen in series or in a strange parallel to
nothing arrangement, but the ammeter (if present) usually scored a mark.
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Exemplar 3

The circuit diagram shows an ammeter and voltmeter (incorrectly) in series. There is not a complete
working circuit so a mark is not awarded for either the voltmeter or ammeter.

The only mark obtained in the method is for the stopwatch recording (watching) the time.
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Question 18 (a)

18 This question is about radioactivity.

(a) Which statements about the nucleus of an atom are correct?
Tick (v') two boxes.

In radioactive atoms, the nucleus is stable.

Most of the nucleus contains empty space.

Scientists can say exactly when a nucleus will emit radiation.
The diameter of a nucleus is approximately 1nm.

The mass of a nucleus is much less than the mass of an atom.
The nucleus contains protons and electrons.

The nucleus contains protons and neutrons.

The nucleus has a positive charge.

Examiners’ report

[2]

This was mostly well answered with many candidates scoring at least 1 mark
more than two boxes.

. Rarely candidates ticked

31
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Question 18 (b)

(b) The graph shows how the mass of a radioactive element changes with time.

A

Mass

Many candidates scored the first mark for the basic trend, but most answers were a single sentence ‘As
time goes on, mass decreases’. Mark 2 was rarely given.
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nominate an existing Interchange user in your department.

Review students' exam performance with our free online results
analysis tool. It is available for all GCSEs, AS and A Levels and
Cambridge Nationals.

It allows you to:

* review and run analysis reports on exam performance

« analyse results at question and/or topic level

» compare your centre with OCR national averages

* identify trends across the centre

+ facilitate effective planning and delivery of courses

» identify areas of the curriculum where students excel or struggle

* help pinpoint strengths and weaknesses of students and teaching
departments.

Find out more.


http://ocr.org.uk/administration/stage-5-post-results-services/enquiries-about-results/
https://www.ocr.org.uk/qualifications/email-updates/
https://www.ocr.org.uk/
https://www.ocr.org.uk/qualifications/professional-development/
https://ocr.org.uk/qualifications/past-paper-finder/exambuilder/
https://interchange.ocr.org.uk/
http://ocr.org.uk/activeresults

Need to get in touch? We really value your feedback

If you ever have any questions about OCR Click to send us an autogenerated email about
qualifications or services (including administration, this resource. Add comments if you want to.
logistics and teaching) please feel free to get in touch Let us know how we can improve this resource or
with our customer support centre. what else you need. Your email address will not be
used or shared for any marketing purposes.

Callus on
01223 553998 I like this I dislike this
Alternatively, you can email us on
support@ocr.org.uk
For more information visit .

ips L. . Please note — web links are correct at date
[0 ocr.org.uk/qualifications/resource-finder o .

of publication but other websites may
8 ocr.org.uk change over time. If you have any problems
© /ocrexams with a link you may want to navigate to that
W Jocrexams organisation’s website for a direct search.
/company/ocr
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OCRis part of Cambridge University Press & Assessment, a department of the University of Cambridge.

For staff training purposes and as part of our quality assurance programme your call may be recorded or monitored. © OCR 2022 Oxford Cambridge and

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

OCR operates academic and vocational qualifications regulated by Ofqual, Qualifications Wales and CCEA as listed in their qualifications registers including A Levels,
GCSEs, Cambridge Technicals and Cambridge Nationals.

OCR provides resources to help you deliver our qualifications. These resources do not represent any particular teaching method we expect you to use. We update
our resources regularly and aim to make sure content is accurate but please check the OCR website so that you have the most up to date version. OCR cannot be
held responsible for any errors or omissions in these resources.

Though we make every effort to check our resources, there may be contradictions between published support and the specification, so it is important that you
always use information in the latest specification. We indicate any specification changes within the document itself, change the version number and provide a
summary of the changes. If you do notice a discrepancy between the specification and a resource, please contact us.

You can copy and distribute this resource freely if you keep the OCR logo and this small print intact and you acknowledge OCR as the originator of the resource.
OCR acknowledges the use of the following content: N/A

Whether you already offer OCR qualifications, are new to OCR or are thinking about switching, you can request more information using our Expression of Interest form.

Please get in touch if you want to discuss the accessibility of resources we offer to support you in delivering our qualifications.
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