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Support and guidance from AQA

Our reports on the exams are part of a suite of support we offer to enhance your understanding of our
assessments and your students’ performance.

Mark ranges and award of grades

Grade boundaries and cumulative percentage grades are available on the results statistics page of our
website.

Enhanced Results Analysis (ERA)

Use our exam results analysis tool to create and customise different reports to help understand your
students’ performance.

ERA is our free online service for you to gain a detailed insight into your students’ results. You can:

e analyse your students’ scores for each exam question

o identify topics, skills and types of question where students may need further support

e compare your students’ performance with those of other classes and with students in other AQA
schools nationally.

For more information on ERA, log in through Centre Services.

Professional development

Attend one of our feedback courses where you can review example responses from students and
commentaries from our examiners.

Enhance your understanding of GCSE science mark schemes and how to apply them with our eLearning
courses.

AQA resources

We explain common misunderstandings and mistakes that students make when answering exam
questions, and provide top tips on good exam technique in our Teaching Guide.

Enhance your understanding of vital aspects of the GCSE science assessments using our dedicated
Teacher training (Focus on Success) packs.
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Overview

This paper is one of the six examined components for Combined Science: Trilogy. All of these papers
follow a similar structure and test the same assessment objectives.
This paper has 70 marks available to students and is made up of seven questions.

e Approximately 40% of marks assess AO1; 40% of marks assess AO2; and 20% of marks assess AO3.

e Approximately 60% of marks target Low demand and 40% of marks target Standard demand.

Questions 6 and 7 on this paper and questions 1 and 2 on the Higher Tier paper are common. These
questions are identical and are targeted at standard demand.
Questions are set at two levels of demand for this paper:

e Low demand questions are designed to broadly target grades 1-3.

o Standard demand questions are designed to broadly target grades 4-5.

A student’s final grade is based on their attainment across all six papers.
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Summary of overall performance

On the whole, students found this paper to be accessible, with the vast majority attempting to answer all
questions.

Students were provided with a Physics Equations Sheet that included all equations needed. This
considerably eased the demand of some standard demand calculation questions. However, it may be
that in some calculations, the equation sheet caused students more of a problem. For example, on
question 06.3 students needed to calculate resultant force by subtracting the total backwards force from
the total forward force, but many looked for an equation and attempted to use the equation resultant
force = mass x acceleration instead. And in question 07.1 It seemed that a lot of students were confused
by the term deceleration, and even though they may have selected the correct equation to use, they
attempted to calculate an acceleration using incorrect physics and insert this into the equation needed,
which tended to lead to them gaining no marks on that question.

In explanations, some students were able to use appropriate physics terminology, but it was also
common to see students using everyday expressions rather than using appropriate physics language.
For example, when attempting the levels of response question, 07.2, most students were able to write a
reasonable amount, but they were often unable to use relevant physics terms. Thinking distance and
braking distance were given in the question, many students wrote answers about how much time it takes
to brake, rather than the distance travelled.
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Question 1 (Low demand)

01.1 About fourin five students were able to identify the anomalous result.

01.2  Slightly more than half of students identified that air resistance acts upwards on a body falling
vertically downwards.

01.3  Nearly three quarters knew that friction is a contact force.

01.4 Justunder two thirds of students correctly identified that air resistance increases with speed.

101 z| What happened o the size of the air resistance force as the speed of the
person increased?

[1 mark]
lnCcYeQara
01 E What happened to the size of the air resistance force as the speead of the
person increased?
[1 mark]
= o 1
+la ol (eSSl "-'}{.3'3:'3{"%-% 3,_&0*1{

LWP_Q&UI\% N \(E)t b-(,ﬁe?'.

An indication that the air resistance increased was enough to gain the mark, as in the first
example above.

However, in stating that the air resistance increases if the person’s size increases, the second
student contradicted the condition being asked about in the question of increasing speed
and so was not awarded the mark.

01.5 This calculation was well answered, with nearly 90% of students gaining both marks.
For those who did not answer correctly, the unit for acceleration was often the cause of
difficulty. When some of these students read ’60 m/s?, they were clearly not sure what to do with
the ‘seconds squared’, and decided to square the value of the acceleration, calculating 60 x 0.35
instead of 60 x 0.35

Some of these students did manage to gain the first mark for substituting into the equation and
including the relevant units for all quantities, only making the error when they evaluated their
calculation (i.e. ’60 m/s?x 0.35 s = 12.6 m/s’). However, those who wrote ‘60? x 0.35 = 12.6’ did not
gain any credit as their final answer did not match the calculation they had shown.

01.6  Another well answered calculation, with around 9 in 10 students gaining both marks. This
question also caused issues for a minority of students who thought that 60 m/s* means that the
acceleration value should be squared.
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Question 2 (Low demand)

02.1

02.2

02.3

02.4

About half the students correctly identified the independent variable.
Only about 40% could identify a control variable.

Slightly more than 8 in 10 students recalled that a volume of water should be measured using a
measuring cylinder.

This question was answered correctly by almost three quarters of students.
Of those who answered incorrectly, it was relatively common for students to divide a
temperature by time, rather than dividing the change in temperature by time.

E@E The student also tested water with no food colouring.

The temperature of the water changed from 80.0 °C to 65.0 °C in a time
of 5.0 minutes.

-

Calculate the average rate of change of temperature of the water.
Use the equation:

change in temperature
average rate of change of temperature =

time taken
[2 marks]
-6S SXE0
e L
P Klele) = el = XD Saroae
Average rate of change of temperature = eSS L “Clminute

This student did not recognise that the answer line needed an answer given in °C/minute and
calculated arate in °C/second. Students who did this could still be awarded one mark.
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02.5

The vast majority of students gained at least one mark on this question, with the most common
mark awarded being for the scale on the y-axis. The most common mark not scored by students

was because they either did not attempt to label the y-axis, did not include units in their label, or
labelled the y-axis incorrectly. Acommon incorrect label was to write ‘y-axis’ instead of writing

‘rate of change of temperature in °C/minute’.

El Complete Figure 4.

You should:
» |abel the y-axis
* add a scale to the y-axis

= draw bars for the green water and the violet water.
[3 marks]

V6

" 6 A 6

S

< A%
L e
=
‘ii‘-ﬁ

Jn

n @

Vage ar
5

Yellow Green Blue
Colour of water

This student added an incorrect scale. The height of the bars was marked independently
from the scale the students chose - the heights needed to be consistent with the bars for Red,
Yellow and Blue already drawn on the paper - so even if this student had drawn their two bars
to be consistent with their incorrect scale, they would have not gained credit for this.

02.6

02.7

02.8

Just over half of students estimated a valid answer. Acommon incorrect approach was to
determine the difference between the values for red and yellow, rather than to determine a value

between these two values.

About 50% of students recognised that colour affects the rate of emission of infrared.

Slightly more than 60% identified that cooling occurred because the radiation transfers energy.

80f19
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Question 3 (Low demand)

03.1 Almost two thirds of students were able to interpret the scale on the diagram and arrive at a
correct answer.
Some students calculated the correct distance but then contradicted this by multiplying their
answer by 20, which prevented them from scoring any marks.

03.2 The majority of students answered this calculation correctly. A small proportion of students
decided that the unit for mass should be grams and ended up with an answer that was too large
by a factor of a thousand, so were unable to gain one of the marks.

03.3 Only about 4 in 10 students were able to state that gradient was constant or that the line was
straight, to gain the mark. Some students struggled to express the idea of a constant gradient,
giving answers such as ‘the line is straight and moves at a constant speed’, or just giving a
description of acceleration instead of referring to the graph.

[0]3 I—i—l Figure 6 shows a velocity—time graph for a downhill part of the journey.

Figure 6

Velocity

Time

The gradient of the graph represents acceleration.

How does Figure 6 show that the acceleration was constant?
[1 mark]

A0 \\ne sk e constand
ve \ O X N

A proportion of incorrect answers were contradictory, by stating that the straight line had a
constant velocity or a constant speed.

03.4 About 90% of students correctly calculated the distance travelled.

03.5 Nearly two thirds of students were able to identify how distance compared with displacement for
the cyclist.

03.6 Only about a third of students selected the correct reason for distance being a scalar quantity.
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3.7 About three quarters of students correctly determined the total distance travelled by the cyclist.

Incorrect answers were often caused by misinterpreting the scale on the graph and reading, for
example, 53 km instead of 56 km for the distance travelled on the Monday.

Question 4 (Low and standard demand)

04.1 Justover half scored at least one mark for correctly identifying the poles, with around 40% being

able to give a correct reason for their answer.

Many students had misconceptions about the poles of magnets, with common answers including

east and west poles, or positive and negative poles.
04.2 About fourin five students were able to correctly identify the range of the values given.

04.3  Slightly less than three quarters of the students correctly calculated the mean value. Some

students just added up all the values. Others apparently did not read the question carefully, with

some students building on their answer to the previous question by calculating the size of the
range, or by determining the uncertainty in the mean value.

0|4 F] Calculate the mean of the distances recorded by the student.
[2 marks]

Lo x 2.5 44.5 435445 2 5 = 3‘*‘%
e B -y R i o T

Mean distance = | 5q cm

When calculating a mean, students would be well advised to use brackets appropriately,
or to break the calculation down into an addition, and then a division.

This student incorrectly added the first four numbers to one-fifth of the final number, arriving
at the incorrect answer, so gained no credit.

They also demonstrated that they could calculate the answer correctly, but by putting the
answer of 15.9 on the answer line, they had chosen the incorrect line of working.

04.4 Approximately half the students recognised that repeating and calculating a mean reduces the
effect of random errors.

04.5 Nearly two thirds recognised that increasing the distance between two magnets causes the
magnetic forces between them to decrease.

04.6 Only about 40% knew that steel is magnetic.
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04.7

This question proved to be difficult for the majority of students, with only about a fifth gaining
any credit, and less than one in ten students gaining both marks. The most common answer by
far was to have all of the arrows pointing away from the magnet in the pen.

Figurs 11

This student draws a diagram of the field pattern that they had clearly learned. This helped
them to add the arrows to the plotting compasses in the diagram and gain both marks. In
physics questions, whether completing diagrams or writing descriptions or explanations, it
can often help students to draw a quick sketch of a situation to help them gather their
thoughts.

Question 5 (Low and standard demand)

05.1

05.2

05.3

05.4

About 40% of students recalled that microwaves are used to transfer data to satellites.
Slightly more than half the students remembered that gamma rays have the greatest frequency.
Just under half selected the definition for the period of a wave.

Nearly three quarters of students gained at least some credit, but a very small proportion of
students were able to calculate the correct answer and give the correct unit. About a third of
students scored 3 marks.

It was relatively common to see students writing incorrect calculations, such as ‘1/48 =48’, and
there was a surprising number who decided to give their answer to one significant figure to this
question, which is rarely 6.
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0|5 E Data is transmitted to the satellites by electromagnetic waves with a
frequency of 48 GHz.

Calculate the period of waves with a frequency of 48 GHz.
Use the Physics Equations Sheet.

Choose the unit from the box.

[4 marks]
J N/kg s
48 = \000 = O .04l T
\ “0.0%R = 20.% o
Period = 20.% unit S

This student clearly identified that 48 GHz needed to be converted to Hz but was unsure how
to go about this. They scored 2 marks for the calculation, and a further mark for selecting the
correct unit.
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05.5 Only a small minority of students gave a property that is the same for all electromagnetic waves.
Many wrote about uses of the waves, rather than their properties, and it was relatively common
to see answers that described the waves as something that can be used to transmit data, for
example.

0 Sj,@ The satellites receive and transmit data using electromagnetic waves with
different frequencies.

Give one property that is the same for electromagnetic waves with
different frequencies.
[1 mark]

¢
c] o nok peed recliumS fo
{‘}WG.I : f{.l/\(oUg la
This response was awarded the mark for the idea that electromagnetic waves can travel

through a vacuum. Alternative wording to express correct physics is always acceptable,
unless a mark scheme term is underlined.

05.6 Approximately a fifth of students gave an acceptable answer to this question. Many were
confused about the difference between a connection to the internet and a connection to the
national grid or to a power source, with many answers referring to solar power, and some
referring to benefits to the environment of solar power.

05 .[6 Mosthomes are connected to the internet using cables.

Suggest one reason why homes in some areas of the UK are connected to the
internet by satellites.

[1 mark]
slrewnTes guwe o enefgy,C0lhn
Solar Ponel 16 nhrged by sun,
thefefore e0ch &gk Siren e gves
elecctc eneflgy '

This response illustrates the incorrect link shown by many students between a connection to
an electrical energy supply and a connection to the internet.
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Question 6 (Standard demand)

06.1

Approximately 90% of students were either able to recall the equation linking distance, speed

and time, or used the Physics Equations Sheet to look it up.

Nearly two thirds were able to correctly rearrange the equation selected and arrive at the correct
answer. This was perhaps aided by some students recalling the equation as ‘speed = distance /
time’ and arriving at the correct answer using this memorised form of the equation rather than by
re-arranging the equation they selected in the previous question.

_ﬂjlﬁ T The longest dog-sled race in the world covers a distance of 1 500 000 m.

One team finished the race in a ime of 670 000 5.

Calculate the average speed of this team during the race.
[3 marks]

{525,600 7 L7e opn = hoos Xi™

(8399923 2 20.%8°°

Average speed = f QPSP L oms

This student has arrived at a speed that should seem unlikely. In some calculations, students
struggle to have an idea of what a reasonable answer should be. However, when calculating a
speed, even of a relatively unfamiliar object such as a team of husky dogs, most students
would probably have an idea that to move this far in one second would be faster than an
animal can manage. Teaching students to consider whether an answer seems reasonable
could help them decide when it might be worth going back to check their calculations for
errors.
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06.3 About athird of students scored at least one mark on this question. The instruction to calculate a
resultant force had many of them using the equation sheet. However, this question required
students to consider the difference between the total forward force from the dogs, and the
backwards force caused by friction. Students who attempted this, but only included the force
from one dog, could score a mark if they showed their working.

06 @ At the start of the race, 6 dogs pulled on the rope.
The average forward force on the sled from each dog was 370 N.
The backwards force on the sled from friction was 520 N.

Calculate the resultant force on the sled.
[2 marks]

Wbt Pore  _  mx x  cesloidin

: Fo 7 e Y ) B
=z S 540

Resultant force = _C?cfo b o

An example of a student reading ‘calculate the resultant force’ and using the equation sheet.
This approach was seen in a large number of responses.

06.4 Only about 10% of students were able to recall that the gradient of a distance-time graph
represents speed. Many responses gave descriptions of the distance increasing with time, or the
steepness of the line. A description of the trend shown in the graph is not the same as what the
gradient represents, so these answers did not gain any credit. Other common incorrect answers
included suggestions that the gradient shows the average speed of the sled.

06.5 Just over half of students correctly identified that at a constant speed the resultant force would
be zero, so the total forward force must equal the total backwards force on the sled.

06.6  About a quarter of students were able to correctly select the Newton’s third law pair to the force
of the rope on the sled.
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Question 7 (Standard demand)

07.1 This calculation proved to be challenging for many students, with less than 10% gaining any
credit. There may be some reasons for this. With the expanded equation sheet that has been
used for the last few years, it is perhaps harder to find the correct equation, particularly when
there is more than one equation dealing with acceleration. There also seemed to be a lack of
understanding from some students that deceleration and acceleration are effectively referring to
the same quantity. This led to many students not selecting the equation v?- u?~ 2as* calculate
a deceleration but thinking that they needed to calculate an acceleration using a = ATV before
substituting into that equation.

For students who selected the correct equation, some forgot to square the value for the initial
speed.

& W TJ The driver applies the brakes when the car is 24 m away from the roadworks.

The velocity of the car changes from 18 m/s to 0 m/s.

Calculate the constant deceleration needed to stop the car in a distance of 24 m.

Use the Physics Equations Sheet.

AV [3 marks]
Q=
Q=13
24
Deceleration = O35 m/s?

An example of a student selecting the wrong equation from the equation sheet and
substituting incorrect values into it. Answers such as this were seen relatively often.

07.2  Forthese levels of response question, the majority of students were able to write a reasonable
amount in their attempts to give an answer, but only about half managed to gain any credit, and
few of these were able to give Level 2 responses.

Many students showed confusion with their language, often referring to braking time rather than
braking distance, or giving statements which were contradictory such as ‘slow down faster’ or
‘thinking distance affects braking distance’ or ‘quicker thinking distance’. Some students
reverse-engineered their argument, giving answers such as if cars are slower, there will be more
cars on the road so there will be more collisions.

Some students listed all the factors that can affect thinking distance or braking distance. This did
not prevent them from gaining credit, but these students often did little more than this.

It was also common for answers to suggest that moving at a slower speed causes reaction time to
increase, so thinking distance decreases. There was a relatively common misconception that the

© 2024 AQA and its licensors. All rights reserved. 160f19



thinking distance is the maximum distance a vehicle has before the brakes must be applied in
order to stop before a collision, rather than referring to the distance travelled as a driver reacts in

an emergency.

1 As a safety measure, the speed limit on the road was reduced.

Explain how the safety of road users is affected by:
= the condition of the brakes and tyres
» reduced speed.

You should refer to thinking distance and braking distance.

[6 marks]

EI?;;H,U,HM Sa.ﬁd—'_) a+1 rood UiRA 7S 5\#‘“11#‘
b‘:] Hee Condrhon af; Ha brelees f.uJ f‘jr‘-ﬁé- \,C

apt o Lad condihon erd ds el ciarte ye

e ol bfﬁ»&,‘ﬂg distasce iacrepann. Tihils
Meaas Haal veliicle r’lacj Nol be abl L=
Sl p .a]u.:'cL{j erovsh le can d aec i ada
&Thr’.\ J«?cf‘.r:a%a H JCM:\? C\J/ rc:m.-J L3 .
Howrents, reduced speed on_wehiclea
_Shorkas Ha _(::fﬂé(-"j_ .J..‘:J.WCS,‘ (f,m leas r[cfcp_
iy noeded b slop Mao welaiclss) arduo mcre
accidenly can be auvoided. |} alae helps
bo reduce Heo e ffrels of !-Lu.aif..-ﬂ,j dulosce,
Extaspace ga M1 con male He daver skp Iy

webitcls boa lade Vo onmid gecidenta . T_ff‘-e-’f-f:’“}
s ced J,D-e.gza’ Lacreenes e sefel a/ (tad
~e felsy Beed

This student referred to braking distance and refers to both the condition of the brakes and
tyres, and the speed of the vehicle. Itis a good attempt to answer the question and scored 4

marks.
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As a safety measure, the speed limit on the road was reduced.

[%]

Explain how the safety of road users is affected by:
» the condition of the brakes and tyres

+ reduced speed.

You should refer to thinking distance and braking distance.
[6 marks]
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This student did not refer to braking distance, instead referring to time with the phrase ‘taking
longer to stop the car’. The answer also demonstrates a relatively common approach to give
factors (driving while drunk, in this case) that affect thinking distance but not answering the
question. The response gained no credit.

07.3

About a third were able to score some credit on this question. Many had the idea of braking
causing heating, but this was given in the question, so students needed to give more detail. The
answer needed to be comparative, with a faster car having greater kinetic energy, or needing
more friction. Only a small proportion referred to the increased risk at a greater speed, with
students far more likely to just state that braking from a greater speed will cause the brakes to
overheat, which was not enough to gain the third marking point.
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Contact us

Our friendly team will be happy to support you between 8am and 5pm, Monday to Friday.

Tel: 01483 477756
Email: gcsescience@aqa.org.uk

aga.org.uk
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