Qualification
Accredited

GCSE (9-1)
Examiners’ report

GATEWAY SCIENCE
PHYSICS A
J249

For first teaching in 2016

J249/03 Summer 2018 series
Version 1

www.ocr.org.uk/science

GCSE (9-1) Gateway Science Suite - Physics A - J249/03 - Summer 2018

Examiners’ report

Contents
Introduction ..............................................................................................................................................4
Paper J249/03 series overview .................................................................................................................5
Section A overview ...................................................................................................................................6
Question 1 ............................................................................................................................................6
Question 2 ............................................................................................................................................6
Question 3 ............................................................................................................................................7
Question 4 ............................................................................................................................................7
Question 5 ............................................................................................................................................8
Question 6 ............................................................................................................................................8
Question 7 ............................................................................................................................................9
Question 8 ............................................................................................................................................9
Question 9 ..........................................................................................................................................10
Question 10 ........................................................................................................................................11
Question 11 ........................................................................................................................................11
Question 12 ........................................................................................................................................12
Question 13 ........................................................................................................................................12
Question 14 ........................................................................................................................................13
Question 15 ........................................................................................................................................13
Section B overview .................................................................................................................................14
Question 16(a)(i) .................................................................................................................................14
Question 16(a)(ii) ................................................................................................................................14
Question 16(b)(i) .................................................................................................................................15
Question 16(b)(ii) ................................................................................................................................15
Question 16(c)(i) .................................................................................................................................16
Question 16(c)(ii) ................................................................................................................................16
Question 17(a)(i) .................................................................................................................................17
Question 17(a)(ii) ................................................................................................................................17
Question 17(b) ....................................................................................................................................18
Question 18(a) ....................................................................................................................................18
Question 18(b)(i) .................................................................................................................................19
Question 18(b)(ii) ................................................................................................................................19
Question 19(a)(i) .................................................................................................................................20
Question 19(a)(ii) ................................................................................................................................21
Question 19(a)(iii) ...............................................................................................................................21
2

© OCR 2018

GCSE (9-1) Gateway Science Suite - Physics A - J249/03 - Summer 2018

Examiners’ report

Question 19(a)(iv) ...............................................................................................................................21
Question 19(b)(i) .................................................................................................................................22
Question 19(b)(ii) ................................................................................................................................22
Question 20(a)(i) .................................................................................................................................23
Question 20(a)(ii) ................................................................................................................................24
Question 20(a)(iii) ...............................................................................................................................27
Question 20(b) ....................................................................................................................................27
Question 20(c) ....................................................................................................................................27
Question 21(a) ....................................................................................................................................28
Question 21(b) ....................................................................................................................................31
Question 22(a) ....................................................................................................................................31
Question 22(b)(i) .................................................................................................................................32
Question 22(b)(ii) ................................................................................................................................32
Question 23(a)(i) .................................................................................................................................33
Question 23(a)(ii) ................................................................................................................................33
Question 23(b) ....................................................................................................................................34
Erratum notice ....................................................................................................................................34

3

© OCR 2018

GCSE (9-1) Gateway Science Suite - Physics A - J249/03 - Summer 2018

Examiners’ report

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 examination paper can
be downloaded from OCR.
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Paper J249/03 series overview
This 90-mark higher paper gave a good range of marks up to 89 and a relatively higher mean (50) than
the recent legacy award. This healthy mean mark is encouraging given the change in specification and
the change in examination approach and content. Compared to the legacy papers there was a greater
emphasis on mathematical content and practical based questions. Answers showed that candidates
generally were well prepared and appropriately entered for this tier. As always though, a few candidates
would have been better suited to the foundation paper as they had very limited access to these
challenging questions. The paper was of appropriate length and there were only a few examples of
candidates running out of time. Although a small number of candidates left some answers blank, these
‘no responses’ tended to be scattered throughout the paper rather than concentrated at the end.
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Section A overview
Section A is a 15 mark multiple choice section which is new to Gateway candidates. It contained AO1
(demonstrating knowledge of scientific ideas, techniques and procedures) and AO2 type questions
(Applying knowledge and understanding of scientific ideas, scientific enquiry, techniques and
procedures). This section covered the whole higher tier grade range. Generally the questions start at
around grade 4 demand and increase in difficulty throughout the section to the higher grades.

Question 1

The great majority of candidates gave the correct answer C.

Question 2

About 80% of candidates gave the correct answer A. Common incorrect answers were randomly
selected form the other distractors.
6
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Question 3

About two thirds of candidates gave the correct answer D. A common incorrect response was ‘C’.

Question 4

This was the first calculation on the paper and about 80% gave the correct answer B. A common
incorrect response was ‘A’, presumably due to confusion over clockwise and anticlockwise.
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Question 5

This was well known by nearly all candidates who gave D as their answer.

Question 6

Only about a third of candidates gave the correct answer ‘B’. A common incorrect response was ‘A’
although the other distractors were also seen on occasions.
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Question 7

About 40% of the candidature gave the right answer A. The common incorrect response was usually ‘D’.

Question 8

This calculation was answered successfully by about three quarters of the candidates stating D.
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Question 9

About half of the candidates could correctly calculate the distance travelled from the graph (by area or
calculation) and gave C as the answer. Working out was often seen on this question and answer D was
a frequently chosen distractor (velocity x time, 8 x 5 = 40m).
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Question 10

This question about F = ma was answered well with about 80% of candidates getting it correct with the
answer B. All other responses were seen with A being the most common incorrect answer given.

Question 11

About two thirds of candidates gave the correct answer A.
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Question 12

About 40% of candidates gave the correct answer D. A common incorrect response (the differences in
speeds rather than velocities with direction) was ‘A’.

Question 13

This was and intentionally challenging question AO2 question and about a quarter of candidates gave
the correct answer B. A common incorrect response was ‘D’.
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Question 14

In this calculation about a third of candidates gave the correct answer A. The other distractors were
randomly selected.

Question 15

About two thirds of candidates gave the correct answer C.
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Section B overview
All questions in this section were attempted by the great majority of candidates. There were few ‘no
responses’ and both the practical aspects and in particular the greater mathematical content was
handled well by most.

Question 16(a)(i)

Most named this correctly as a variable resistor for 1 mark. ‘LDR’ or ‘resistor’ and ‘thermistor’ were
common incorrect answers.

Question 16(a)(ii)

About half of candidates referred correctly to changing, varying or controlling the current or resistance for
1 mark. Incorrect answers varied but frequently seen were a device to measure current or resistance.
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Question 16(b)(i)

Most gave the correct answer as a filament lamp. Lamp or bulb was acceptable also.

Question 16(b)(ii)

Many of the answers here did not refer to the graph so these did not secure the first marking point about
the slope or the gradient changing. Other marks were available for increasing resistance (often given)
and increasing temperature (less often seen). The answered covered the whole range here with only
about 10% gaining all three. About a third of candidates gained 1 mark only, usually for the idea of
increasing resistance.
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Question 16(c)(i)

This standard demand Ohm’s law calculation was very well answered by almost all candidates. As, on
this occasion, the formula was given in the question then the mark total was limited to 2 marks.

Question 16(c)(ii)

About two thirds of candidates gained all 3 marks here for the calculation on power.
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Question 17(a)(i)

Some candidate did not attempt to describe the experiment here. Most got the idea of placing the
compass on the card or near the wire. Rather fewer described the plotting or observing using the
compass. Fewer still suggested the idea of repeating at different distances or places. About a quarter of
candidates gained all 3 marks here and about a quarter did not gain credit.

Question 17(a)(ii)

This was well answered with about half of the candidates drawing a circular field [1] with arrows showing
a clockwise direction [1]. Some candidates drew a circular field [1] but either got the direction wrong or
did not indicate a direction at all. Some labelled it with both clockwise and anticlockwise arrows so the
direction mark could not be given.
17
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Question 17(b)

Most candidates gained 1 mark for the idea of pointing north. Better answers (about a third) stated that
the compass always pointed north and gained both marks. There were very few answers referring to the
angle of dip.

Question 18(a)

The diagram was interpreted differently by candidates. Some thought it attracted (ideal scenario) and
others thought it repelled. However marks were made available for both lines of thought as both
interpretations were valid from the diagram. It gave a full range of marks and discriminated well with
about 10% gaining full marks by including the idea of polarisation. The ideas of repulsion of water and
opposite charges repelling were credited 2 marks.
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Question 18(b)(i)

Only about 10% here gained both marks. Delocalised electrons was a common correct answer for 1
mark. Less often seen were a potential difference [1] and a complete circuit [1].

Question 18(b)(ii)

This was reasonably well answered and about two thirds of candidates gained 3 marks for 1500. Some
forgot to convert minutes to seconds but were credited some reward for their working.
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Question 19(a)(i)

Most answers indicated the correct relationship between the length of the wire and its resistance for 1
mark. It was common in answers for values to be merely quoted rather than used. For example, better
answers (from about a fifth of candidates) that stated ‘doubling the length doubles the resistance’ were
credited both marks.
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Question 19(a)(ii)

About third of answers identified clearly the mean for 25cm was recorded to three decimal places and it
should only be one. Also shown in about a fifth of answers was the mean at 50cm should be 16.2.

Question 19(a)(iii)

Please note an erratum notice was issued for this question. You can view this at the end of the report.
There was an erratum included for this question. Virtually all candidates edited their question to include
this. There was no evidence at all that any candidates were disadvantaged by this and 80% gained full
marks.

Question 19(a)(iv)

Some sketched a straight line graph through the origin for 2 marks here. Some described it as a straight
line through the origin [2] or it was directly proportional [2]. Others described the shape as a straight line
or proportional [1] but did not mention the origin.
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Question 19(b)(i)

Answers her were often vague here and examiners were seeking to award marks for clearly described
errors. About a third gained one mark for either the idea of the crocodile clip not being at zero or the
meter not being zeroed or calibrated.

Question 19(b)(ii)

About a quarter gained one mark here for taking an error from part (i) and providing a solution.
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Question 20(a)(i)

All the points were usually plotted correctly.
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Question 20(a)(ii)

Just over half of answers gained the one mark here. Common mistakes were double lines, lines too thick
(larger than half a square) and straight line of best fit with no curve.

Exemplar 1

This gets full marks for both parts as the answer shows accurate plotting for part i of the question and
produces a straight line graph in part ii that becomes curved after 8N. Although the line does slightly
miss the point at 8N, the line and curve are reasonable.
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Exemplar 2

This was a common error with points plotted accurately but a straight line drawn so this was credited 0
marks.
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Exemplar 3

This shows two lines, one curved and one straight. The marker cannot give credit as they are unsure
which one to mark. In any case the curved line would have been too thick to award the mark as it is
thicker than half a square.
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Question 20(a)(iii)

This gave a good range of marks with most describing the first stage as extension is linear or
proportional. Some clearly referred to elastic limit [1 mark] although vague answers such as ‘limit of
proportionality’ was frequently seen [0 mark]. Some were successful in describing the extension after the
limit is reached.

Question 20(b)

This calculation, like many on the paper was answered well. Here about third quarters of answers gained
all three marks. For unsuccessful calculations however, 1 mark was given for the correct rearrangement
of the formula k = F ÷ x.

Question 20(c)

Most candidates incorrectly used ‘work done = force x distance’ giving the answer 0.32 (J). Better
answers used E = 0.5 x 200 x 0.42 to successfully get 0.16 (J) and gained full marks.
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Question 21(a)

This six mark level of response question is the only one on this paper. It gave the full range of marks and
discriminated well at higher grade demand with about 10% giving level 3 answers and gaining 5 or 6
marks. The procedure was explained quite well with many gaining level 2 scores. A few were very brief
with the description (level1) and did a little more than relate the equipment given in the question. Most
got the idea of measuring the ice melted, measuring the voltage and current (and multiplying them to get
power). Many showed how to calculate the energy and then use this to calculate the specific latent heat
(SLH). Very few wrote about accuracy and therefore did not get level 3 rewards at all. A few misread the
question and wrote about specific heat capacity (SHC) rather than SLH. As in previous qualifications
candidates highlighted key words in the question. This helped them focus their attention on structuring
their answers in a clear and concise manner thus gaining marks along the way.
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Exemplar 4

This answer has some idea of the method but often restates the information in the diagram. For example
connects the ammeter and voltmeter to the heater – rather than connects the voltmeter in parallel and
the ammeter in series. The formula suggested seems a little insecure for a full level 2 answer so the
candidate is credited 3 marks.

29

© OCR 2018

GCSE (9-1) Gateway Science Suite - Physics A - J249/03 - Summer 2018

Examiners’ report

Exemplar 5

This answer clearly explains the method in some detail. It describes the measurements taken and the
calculations and formulae needed. It does not attempt to describe anything about accuracy so it is limited
to level 2 and is credited 4 marks.
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Question 21(b)

Slightly over a half gained all 3 marks for this calculation. Some gained fewer marks because of power of
10 errors in conversions for example 360 [2] rather than 360 000 [3]. Others gained [1] for the correct
rearrangement of the formula.

Question 22(a)

Kinetic energy and momentum were the answers here. Full marks (in 10% of cases) were attained by
more able candidates only. Just less than a half gained 1 mark only. ‘Energy’ or ‘potential energy’ (rather
than kinetic energy) was often seen along with mass, velocity.
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Question 22(b)(i)

The great majority calculated both values of momentum correctly and gained 3 marks.

Question 22(b)(ii)

Just under a half of candidates calculated this correctly to two significant figures. About a third did gain
any credit at all and gave attempts of calculations that were incorrect or difficult to follow.
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Question 23(a)(i)

This was an intentionally challenging question where less than 10% did not score at all. Most of these
wrote about g = 10 and the initial velocity was 0 and gained 1 mark. Very few successfully continued
further.

Question 23(a)(ii)

Again this challenging calculation saw about 1/5th gaining both marks with 22 (m/s). A few correctly used
g = 9.8 or 9.81 and still scored full marks. Many used speed = distance ÷ time and did not score.
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Question 23(b)

There were some good answers here. A common error was to state ‘gravity’ rather than weight or force
of gravity. The relative sizes of the arrows were often correct. Upthrust was often unsuccessfully
substituted for air resistance. The question discriminated well with about a third gaining full marks.

Erratum notice
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