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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 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 OCR.

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 12 series overview

J250/12 is one of six Higher tier papers for the GCSE (9-1) Gateway Science Combined Science A

gualification. It is the second of the two physics papers covering Topics P4 Waves and radioactivity, P5
Energy, P6 Global challenges and CS7 Practical skills. There is assumed knowledge of P1 — P3 and this
paper includes synoptic assessment. The four other papers in the suite assess biology and chemistry.

To do well in this paper candidates need to apply their knowledge and understanding to new situations
and be familiar with a range of practical activities. In this paper the practical activities included measuring
reaction time, modelling radioactive decay, working out the speed of sound and investigating refraction
of light in terms of the wavelength and speed of different colours of light.

It is important that candidates understand the command words used in the paper and know what is
expected as aresponse for each different command word. The command word ‘calculate’ was well
understood but other words such as ‘describe atrend’, ‘evaluate’, ‘explain’ and ‘determine the ratio’ were
less well understood. For example, in Question 12 (c) (ii) ‘Use this equation to evaluate the accuracy of
Derham’s value for the speed of sound’, the ‘evaluate the accuracy’ was usually ignored or a simple
statement about it being accurate or not accurate were given as the answer.

This year the candidates performed better on questions involving calculations, including questions that
required the candidate to convert MHz to kHz, mA to A and Parisian feet per second to m/s. This was
also true for calculations involving rearranging equations, the use of data from an unusual graphical
representation, percentage difference and three different transformer calculation questions.

There was no evidence to suggest that candidates were short of time in answering the questions on this
paper and the omit rate was low.

Questions 1, 2 and 11 are overlap questions with the Foundation paper, J250/06.

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

generally: generally:

¢ recalled that dissipated energy increases a ¢ could not recall the names of the two wires in a
thermal store (Question 5) and that insulation plug that carry current (Question 11 (a)) and
with a greater thickness increases the could not describe or draw what happens to
efficiency of heating a house (Question 7) the air particles when the sound wave travels

through the room in terms of rarefactions and

¢ managed the unit conversion of MHz to kHz compressions (Question 12 (d))

(Question 8)

e calculated correctly: height by rearranging the
gravitational potential energy equation
(Question 3), mass by rearranging the kinetic
energy equation (Question 4), the spring
constant (Question 9), energy transferred e could not calculate the energy transferred in 1
(Question 11 (c)), charge flow (Queston 11 (d) week rather than 1 day (Question 11 (c))

gg)geasﬂ%ﬁulr;e(rg),)efﬂuency and power e could not describe the energy changes
involved when firing a cannon (Question 12
e used information in graphical form to describe ()
atrend (Question 11 (d) (i), to calculate time
(Question 11 (d) (ii)) and to identify isotopes of
the same element (Question 14 (a))

e could not suggest another reason why it is
dangerous to connect the live wire to the earth
wire apart from electrocution, electric shock or
explosions (Question 11 (b))

e could not balance a nuclear decay equation
(Question 14 (c))

¢ did not read the requirements of the question
carefully, for example, in Question 11 (d) (v),
only one RCD was required but often both

e used knowledge of practical techniques to
measure reaction time (Question 1), model
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Candidates who did well on this paper Candidates who did less well on this paper

generally: generally:

radioactive decay (Question 2) and to work out RCD A and RCD B were selected as the best,

the speed of sound (Question 12 (b)). and in Question 14 (a) where two points were
required often more than two points were
circled.
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Section A overview

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

‘ Assessment for learning

Candidates who did well on this section generally:

e wrote the equations from the Equation Sheet next to the relevant question

e rearranged the equations for gravitational potential energy and kinetic energy before
substituting the numerical values

¢ worked out which is the larger, MHz or kHz, then crossed out letter A before working
through the other distractors methodically

e put each letter carefully in the box provided and ensured letters B and D were not
confused by not using lower case letters, for example, aand d

e crossed out letters when changing the answer and wrote the new letter selected next
to the box provided.

Questions that were most often answered correctly were 3 and 4. The most challenging questions were
9 and 10. Questions 5 and 6 discriminated well between candidates who achieved different grades.

Almost all candidates completed every question.

7 © OCR 2024
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Question 1

1 Astudent uses a ruler to measure a friend’s reaction time.

Student //’—-*

12345678 9111213141516

Friend

How does the student determine the friend’s reaction time?

A Divide the length of the ruler by the time taken to catch the ruler.

B Measure the length of the ruler where the friend catches it and convert to a time.
C Multiply the length of the ruler by the time taken to catch the ruler.

D Time how long it takes the ruler to hit the floor.

Your answer [1]

Few candidates selected the correct answer, B, measure the length of the ruler where the friend catches
it and convert it to time. The most common incorrect answer was A, divide the length of the ruler by the
time taken to catch the ruler.

8 © OCR 2024
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Question 2

2 Some students design a practical to model radioactive decay.
Which model is correct?
A Throw a coin in the air 100 times and count the number of heads or tails.
B Throw 10 dice in a tray 10 times and add up the scores.
C Throw 100 dice in a tray and remove the ones with a 6 facing up.

D Throw 100 identical wooden blocks in a tray.

Your answer [1]

Most candidates selected option C, throw 100 dice in a tray and remove the ones with a 6 facing up, as
the correct model of radioactive decay. Most of these candidates worked out the possible model by
crossing out the other options, A, B and D.

Question 3

3 Abird sits on a branch in a tree.

The mass of the bird is 2.0kg.
The gravitational potential energy of the bird is 170 J.

What is the height of the bird above the ground?
Use the equation: gravitational potential energy = mass x gravitational field strength x height

Gravitational field strength = 10N/kg

A 85m
B 1/m
C 34m
D 85m

Your answer [1]

Most candidates chose option A, and most of these showed their working in the ‘white space’ near the
guestion. They rearranged the equation givenin the question and substituted the quantities given in the
guestion to calculate the answer as 170+ (2.0 x 10) =8.5m.

9 © OCR 2024
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Question 4
4  Abus travels at 11 m/s. The kinetic energy of the bus is 726 000 J.
What is the mass of the bus?

1
Use the equation: kinetic energy = 7 X Mass x (speed)?

A 3000kg
B 6000kg

C 12000kg
D 132000kg

Your answer [1]

Most candidates chose option C, and most of these showed their working in the ‘white space’ near the
guestion. They rearranged the equation givenin the question and substituted the quantities given in the
guestion to calculate the answer as (726 000 x 2) + (11)2 = 12000kg.

Question 5

5 In energy transfers, some energy is dissipated.
Into which store does the dissipated energy go?
A Achemical store
B Agravitational store
C Anuclear store

D Athermal store

Your answer [1]

Most candidates selected option D, athermal store, as their answer. The most common incorrect answer
was option A, a chemical store.

10 © OCR 2024
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Question 6

6 Wave X and wave Y are two electromagnetic waves in space.
The frequency of wave X is double the frequency of wave Y.
Which answer describes the wavelength of wave X?

A Double the wavelength of wave Y
B Half the wavelength of wave Y
C Quadruple the wavelength of wave Y

D The same as the wavelength of wave Y

Your answer

Examiners’ report

]

The relationship between frequency and wavelength of electromagnetic waves in space was well known
with most candidates selecting option B, showing that as the frequency of wave X is double the

frequency of wave Y it has half the wavelength of wave Y.

Question 7

7 How can a house be heated more efficiently?
A Increase the temperature in the house.
B Turn the radiators on for a longer time.
C Use insulation with a greater thickness.

D Use insulation with a higher thermal conductivity.

Your answer

]

Most candidates selected option C, use insulation with a greater thickness.

Misconception

high thermal conductivity. These candidates perhaps did not appreciate that that having a

@ A significant number of candidates selected their answer as option D, use insulation with a

high thermal conductivity means it is a poor insulator.

11
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Question 8

8 Avradio wave has a frequency of 88 MHz.
What is 88 MHz converted to kHz?
A 0.088kHz
B 88000kHz
C 88000000kHz

D 88000000000kHz

Your answer [1]

Most candidates were able to convert 88 MHz to kHz by multiplying 88 by 1000 to give option B. The
most common incorrect answer was option A, 0.088 kHz, where candidates divided 88 by 1000.

Question 9

9 0.18J of energy is stored in a spring when it stretches by 12cm.
What is the spring constant of the spring?
Use the Equation Sheet.

A 0.0025N/m

B 3N/m
C 125N/m
D 25N/m

Your answer [1]

Few candidates selected the correct answer, option D, 25N/m. Most candidates selected option A.
These candidates showed their calculation as 0.18 = % X SC x (12)2 rather than 0.18 = 15 X SC x (0.12)?,
so had not converted the 12cmto 0.12m.

12 © OCR 2024
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Question 10

10 How do crumple zones make it safer for passengers in cars in a crash?
A They increase the force needed to stop the car.
B They increase the rate of change of momentum of the car.
C They increase the time taken for the car to stop.
D

They increase the work done by the brakes.

Your answer [1]

Few candidates selected option C, that crumple zones increase the time taken for a car to stop. The
most common incorrect answer was option B, that crumple zones increase the rate of change of
momentum of the car.

‘ Misconception

A significant number of candidates selected their answer as option B, that crumple zones

increase the rate of change of momentum of the car. Crumple zones are areas of a car that
are designed to crush in a controlled manner during a collision. Crumple zones increase the
time taken to change the speed of the passengers in a crash, which reduces the force acting

on the passengers.

13 © OCR 2024
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Section B overview

This section includes short (1 mark) questions, questions requiring longer responses and one Level of
Response question (Question 15). This section covers all the assessment objectives, AO1, AO2 and
AO3.

Assessment for learning

Candidates who did well on this section generally:
¢ identified equations from the Equation Sheet and wrote these in the answer space

e gave all stepsinvolved in calculations, so even if the final answer was incorrect, some
marks could still be given

¢ underlined important words in the question, for example, ‘1 week’ in Question 11 (c),
‘current of 10 mA’ in Question 11 (d) (ii), ‘isotopes on the same element’ in Question
14 (a) and sees, wavelengths, speeds and refraction in Question 15

o carefully read the information in Question 12 (d) so that the response was about the
air particles and not about the general properties of a longitudinal wave
only circled two points on the graph for Question 14 (a)
used all the information in the question and ordered the response so that each of the
bullet points were fully considered in Question 15

e used the diagram of the prism to write the order of colours as part of the response to
Question 15.

Questions that were most often answered correctly were 11 (c), 11 (d) (ii), 13 (b) (ii) and 13 (b) (iii). The
most challenging questions were 12 (b) (i), 12 (d), 14 (d) and 14 (e). Questions 12 (a), 12 (b) (i) and 15
discriminated well between candidates who achieved different grades.

Almost all candidates completed every question.

14 © OCR 2024
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Question 11 (a)

11 Fig. 11.1 shows a heater plugged into an electrical socket.

Fig. 11.1

(a) The heater is operating normally.
What are the names of the two wires in the plug that carry a current?

Tick (v) one box.

Earth and fuse

Earth and neutral

Live and fuse

Live and neutral

[1]

Most candidates identified the live and the neutral as the two wires in the plug that carry a current. Live
and fuse were the most common incorrect answer.

15 © OCR 2024
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Question 11 (b)

(b) Alive wire is accidentally connected to the earth wire in the house. This causes a large current to
flow in the earth wire.

This can cause electrocution.

Suggest another reason why this is dangerous.

Most candidates suggested that alarge current in the earth wire would cause a fire or cause the fuse to
blow. Incorrect responses included causing an electric shock, overpowering the earth wire and the whole
appliance exploding.

Question 11 (c)
(c) A2.4kW heater is used for 2.5 hours each day for 1 week.

Calculate the energy transferred in kW h by the heater in 1 week.

Use the equation: energy transferred = power x time

Energy transferred in 1 week = ... kWh [2]

Most candidates were given 2 marks for the answer of 42 (kwh). A few candidates did not calculate the
energy transferred in a week, 7 days, and so gave their final answer as 6 (kwh).

16 © OCR 2024
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Question 11 (d) (i)
(d) Aresidual current device (RCD) is a safety feature found in homes.

The RCD turns off the electricity quickly if it detects a fault due to a difference between the
current in the live wire and the current in the neutral wire.

Fig. 11.2 shows the effects that mains current has on a human body.

Fig. 11.2

|:| No reaction

|:| No lasting effects
[ pifficulty breathing

. Cardiac arrest

10000

5000

2000

Time that 1000

current 500
passes
through

the body 200

ms

(ms) 100

50

20

10

01 02 05 1 2 5 10 20 50 100 200 500 1000 2000 5000 10000

Current passing through a human body (mA)

(i) Describe one trend shown by Fig. 11.2.

Most candidates described the trend as the current passing through the body increases, the danger
increases. A few candidates incorrectly tried to describe that as the current increases the time that the
current is passing through the body also increases.

17 © OCR 2024
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Assessment for learning

@ In this question the candidate is asked to describe one trend shown in Fig. 11.2.

Some candidates did not describe a trend for the whole graph but selected a single part of
Fig. 11.2. These candidates wrote, for example, ‘below 0.5 mA there is no danger’, this is not
atrend. A trend is the overall pattern in a set of results.

Question 11 (d) (ii)
(ii) Acurrent of 10mA is passing through a human body.

How long can the current pass through the body before the person has difficulty breathing?

Most candidates used the information in Fig.11.2 to give the answer of 10000 (ms), however a few
candidates gave the incorrect answer of 10 000 seconds.

Question 11 (d) (iii)
(iii) Calculate the charge flowing when 150mA is in the human body for 0.3 s.

Use the equation: charge flow = current x time

Charge flow = ..o C [3]

Most candidates were given 2 marks out of a possible 3 marks for calculating the charge flow. These
candidates either did not convert the 150 mA to 0.15 A or incorrectly converted the 150 mA. Many
candidates incorrectly converted the 150 mA to 150 000 A.

18 © OCR 2024
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Question 11 (d) (iv)
(iv) Sensitive RCDs are designed to shut off the electricity supply within 40 ms.

Suggest why this is an important feature for a current of 200mA. Use Fig. 11.2.

Most candidates suggested that with 40 ms and 200 mA this would prevent difficulty breathing. A few
candidates just gave vague responses, for example, safer or less dangerous, so did not demonstrate
that they had used the information in Fig. 11.2.

Question 11 (d) (v)

(v) An electrician has a choice of two different RCDs, A and B, to use in a house.

RCDA RCD B

Minimum difference in current needed between the live

wire and neutral wire before electricity turns off (mA) 10 30

Time taken to turn off electricity (ms) 100 40

Suggest which RCD the electrician should use in the house.

Give two reasons. Use Fig. 11.2.

Most candidates were given 1 mark for suggesting that the electrician uses RCD B and linked this to
being safer because it switches off faster. These candidates found it difficult to give a second reason for
using RCD B and often then selected RCD A for a second reason. This approach limited the candidate
to just 1 mark.

19 © OCR 2024
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Question 12 (a)

12 In 1709, William Derham measured the speed of sound using a cannon.

/O Cannonball
=

Cannon ?j

(a) A cannon contains an explosive called gunpowder. When a cannon is fired, the gunpowder acts
as a fuel and is ignited. A cannonball moves upwards through the air.

Describe the change in energy stores when a cannon is fired.

Most candidates were given 1 mark for this question. This mark was usually for the transfer to a kinetic
energy store or gravitational store. These candidates usually did not mention that the gunpowder, a fuel,
has a chemical store. Instead, these candidates thought that gunpowder has a nuclear store or thermal

energy store.
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Question 12 (b) (i)

(b) Derham climbed a church tower to look for the flash from the cannon and to hear its bang.
The cannon was fired a long distance away from the church.
Derham measured the distance between the cannon and the church.

(i) Describe how Derham used the firing of the cannon to work out the speed of sound.

Most candidates were given at least 1 mark for this question. These candidates usually explained how to
calculate speed using the distance between the cannon and the church divided by time. Many
candidates gave vague responses about measuring the time without mentioning the time between
seeing the flash and hearing the bang.

Question 12 (b) (ii)
(ii) Why is it important that the cannon is a long distance away?

Few candidates were given the mark for appreciating why it is important that the cannon is a long
distance away fromthe church. These candidates tended to write about the time being short rather than
the idea of a smaller percentage error. A significant number of candidates just wrote about the cannon
being dangerous and that the cannon ball would hit the person or the church if it was closer.

21 © OCR 2024
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Question 12 (c) (i)
(c)

(i) Derham calculated the speed of sound using an old unit of distance called the Parisian foot.
One value he calculated for the speed of sound was 1122 Parisian feet per second.
1 Parisian foot = 32.5cm

Calculate Derham’s value for the speed of sound in m/s.

Most candidates were given 2 marks for this answer, clearly showing their steps in the calculation, with a
final answer of 364.65(m/s). Some candidates did not divide by 100 (to convert cm to m) and so gave
the answer as 36 465.

Question 12 (c) (ii)
(ii) Today, scientists know the speed of sound is 1056 Parisian feet per second.

The percentage difference between Derham’s value and today’s value for the speed of sound is
calculated using this equation:

(Derham’s value — today’s value)

0
today’s value x 100%

percentage difference =

Use this equation to evaluate the accuracy of Derham’s value for the speed of sound.

Most candidates were given 2 out of the 3 marks for this question. These candidates calculated the
percentage difference as 6.25 (%) but then did not use this percentage to evaluate the accuracy.

22 © OCR 2024
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Question 12 (d)

(d) Fig. 12.1 shows air particles in a room.

Fig. 12.1

Air
. . particle
.. . . /
/

A scientist produces a sound wave in the room using a vibrating tuning fork.

Describe what happens to the air particles when the sound wave travels through the room as a
longitudinal wave.

You can draw on Fig. 12.2 to support your answer.

Fig. 12.2

Few candidates were given marks for this question. Many candidates did not describe what happens to
the air particles but stated that the wave oscillates rather than the air particles oscillate. The diagrams
were usually just of a wave or air particles evenly or randomly spaced rather than as compressions and
rarefactions. The diagrams were often not labelled or just labelled with compressions. ‘Refractions’ was
often seen instead of ‘rarefactions’.
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Exemplar 1
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In this response the candidate has drawn evenly spaced air particles and has made them appear to be
vibrating. This on its own would not be sufficient to gain the air particles vibrate mark. The candidate is
given 1 mark for stating that the air particles vibrate on the response lines. There is no mention of
compressions and rarefactions in this response.

Question 13 (a)

13 This question is about transformers.

(a) Complete the sentences to describe how transformers are used in the national grid.

Put a around each correct option.

A step-up / step-down transformer increases current / potential difference at the power station.

A step-up / step-down transformer increases / decreases potential difference locally for domestic use.

[1]

Most candidates were given the mark for putting aring around each of the four correct options. The most
common incorrect response was to put a ring around current rather than potential difference in the first
sentence.
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Question 13 (b) (i)
(b) A student researches three different transformers A, B and C.
(i) Transformer A is used to decrease a potential difference from 240V to 20V.
The current in the primary coil is 0.8A.

Calculate the current in the secondary coil.

Use the Equation Sheet.

Current = A [2]

Most candidates were given 2 marks for calculating the current in the secondary coil as 9.6 (A).

‘ Misconception

A significant number of candidates subtracted the 20 V from the 240V before calculating the
current in the secondary coil. These candidates correctly copied the equation

potential difference across primary coil x current in primary coil =

potential difference across secondary coil x current in secondary coll

but then used 220V as the potential difference across primary coil in their calculation.

25 © OCR 2024
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Question 13 (b) (ii)

(ii) Transformer B is used in a lighting circuit.
The energy input to the primary coil is 175 J.
The energy output from the secondary coil is 140 J.
Calculate the efficiency of the transformer.

Use the Equation Sheet.

Efficiency =

Most candidates were given 3 marks for the answer of 0.8 or 80%. A few candidates gave answers of
0.8%, 80 J or just 80 and so were only given 2 marks as the unit used was incorrect.

Question 13 (b) (iii)

(iii) Alamp is connected to the secondary coil of transformer C.
The current in the lamp is 0.25A. The resistance of the lamp is 800 Q.
The lamp is at its normal brightness.
Calculate the output power of transformer C.

Use the Equation Sheet.

Power = . W [3]

Most candidates were given 3 marks for the calculation of power being 50 (W). A few candidates
correctly gave the equation as power = (current)? x resistance from the Equation Sheet but then did not
square the current in their calculation.
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Question 14 (a)

14 When uranium-238 decays, it forms isotopes of different elements.

The graph shows part of the decay chain produced when uranium-238 decays.

240

LT
HEn
238U

236

|
234Th{ A 23 Pat] 234

232

230Th

228

Mass of the 226Rg
nucleus

224

220

216

212
82 84 86 88 90 92

Atomic number

(a) Circle two points on the graph which are isotopes of the same element.

Explain how you worked out your answer.

Most candidates were given 2 marks for this question. A few candidates circled four points on the graph
and so were not given this mark unless it was clear than the four points circled were pairs of isotopes of
the same element.
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Question 14 (b) (i)
(b)

(i) Describe what happens to the atomic number and mass of a nucleus of 234Th as it decays into
234pPa.

Most candidates were given at least 1 mark for describing that the mass stays the same. Fewer
candidates were given the second mark for describing the atomic number as increasing by 1. These
candidates tended to just write that the atomic number changes, or changes by 1, or is 91 or as going
from 90 to 91 without actually describing the change as increasing by 1.

Question 14 (b) (ii)

(i) Which type of radiation is emitted when 234Th decays into 234Pa?

Most candidates identified the type of radiation as beta but a range of incorrect answers, for example,
alpha, gamma, nuclear, atomic, ionising and wave, were seen.

Question 14 (c)

(c) Complete the balanced nuclear decay equation for the decay of 222Rn into 2'8Po.

....................................... [2]

Most candidates were given 2 marks for the completion of the balanced nuclear decay equation. The 4
and 2 for He was usually correct with a few candidates incorrectly writing 84 for Rn and 86 for Po or 2 for

Rn and 2 for Po.
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Question 14 (d)

(d) Eventually the isotope 206Pb is formed and the decay chain stops.

Explain why the decay chain stops at 2%Pb.

Few candidates explained that the decay chain stops because 2%Pb is stable. There were many
incorrect answers, for example, it has decayed, it is a different element, it is a heavy element, it has
reached its half-life or the half-life slows down.

Question 14 (e)

e) The half-life of 238U is 4.5 x 10° years.
(e) y

Determine the ratio of 238U : 234Th after 1.8 x 10" years.

Ratio of 238U : 24Th = .0 o, [3]

Few candidates were awarded full marks for this question. Some candidates calculated the time as
4 half-lives, but many multiplied or added 4.-5 x 10°and 1.8 x 1010 together.
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Question 15*

15* A student shines a ray of white light from air into a glass prism.

White light is made up of many different colours of light. The diagram shows the path of four of
these colours of light in the prism.

White light

Glass prism

The speed of these four colours of light in air is 3.0 x 108m/s.

The table shows the wavelengths and the speeds of these four different colours of light in the
glass prism.

ColoiiF Wavc:)l::.ir;rgntrzrirr:1 ?Iass Speed ir(I n?;z;?s prism
Red 640 1.986 x 108
Yellow 589 1.984 x 108
Blue 486 1.976 x 108
Violet 434 1.971 x 108
Describe:

+ what the student sees when the light travels into the glass prism
+ the relationship between the wavelengths of the four different colours of light and their
speeds in the glass prism.

Explain your answer using the data in the table and ideas about refraction.

30 © OCR 2024



GCSE (9-1) Gateway Science Combined Science A - J250/12 - Summer 2024 Examiners’ report

This is the Level of Response question. This question was attempted by the majority of candidates and
the full range of the marks available were given. Where a candidate had used the diagram of the prismin
the question to write their answers this was also considered as part of their response. Most candidates
gained credit for AO2.2 by describing what the student sees in simple terms, for example, the different
colours spread out. These candidates also gained credit for AO3.1aby analysing the information to show
a simple relationship between wavelength and speed in glass, for example, as wavelength decreases
the speed in glass decreases. Some candidates thought that the light was reflected when it enters the
prism or that red light is refracted away from the normal. A significant number of candidates thought that
as the wavelength increases the speed decreases. Some candidates just quoted all the data given in the
table without describing the relationship between wavelength and speed. Fewer candidates were able to
give detailed descriptions for AO2.2 or detailed explanations for AO3.1a and AO3.2b.

Exemplar 2

In this response the candidate thinks that as the speed of red light is the greatest that it will appear first
and that as red light has a higher wavelength it would be more visible. These were common
misconceptions for responses that were only given Level 1. In this response there is no mention of the
different colours being spread out, AO2.2. The candidate has only used the data in the table to state that
red has a larger wavelength, AO3.14a, so just Level 1 and 1 mark given.
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Exemplar 3

Iheouahn. prism... Compace Y his Yoo violek.e

In this response the candidate has described that white light is split/spread into different colours of light
and that red is refracted the least amount. This is a detailed explanation of what the student sees. The
candidate has identified that the different colours have different wavelengths. The candidate has stated
that light slows down when it enters the prism. Also, that red light is refracted the least and then linked
this to red light having a higher speed. We have ignored references to frequency. Therefore, a good

comparison and analysis for AO3.2b, so Level 3 and 6 marks given.
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Copyright information

Question 1, Diagram of reaction time experiment: © OCR Gateway GCSE (9-1) Biology: Student Book,
Collins Educational, 2016.

Question 12, early speed of sound movements: © U-boat Predators in the Great War- “A Problem of
Physics, Pure and Simple” — Roy Manstan, https://acousticstoday.org/ wp-content/u,19/12/21
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