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Introduction

Section A of the paper consisted of 8 multiple choice questions followed by 7
questions of increasing length or complexity comprising of short open, open-response,
calculation and extended writing style questions and is worth 56 marks. Section A
examined material from the topics Working as a Physicist, Mechanics and Electric
Circuits.

Section B is worth 24 marks on this paper and examined material from the whole AS
specification. It contained two questions worth 12 marks each including a practical
question based on linear motion. Although this is not a core practical, it uses
techniques that should be familiar to students from core practical 1. The second
question in section B was a synoptic question based on forces and motion and Youngs
modulus.

This paper enabled students of all abilities to apply their knowledge to a variety of
styles of examination questions. Many students showed a good progression from
GCSE to AS level, with prior knowledge extended and new concepts taught and
understood well. The longer calculation questions were generally not answered well by
many students who found the multi-step approach challenging. Some questions were
not answered as well as would have been expected by many candidates. Q17,
requiring a graph to be drawn and a gradient calculated should have been a
straightforward response, however, as with the Summer 2022 series , many students
were not confident in their approach which may reflect a lack of practical experience
over the last few years.

In the open response and the extended writing questions, candidates that had a
sound understanding of the physics involved did not always demonstrate this in their
responses due to a lack of precision when applying their knowledge to the context,
poor use of subject specific language and missing the point of the question due to
being unfamiliar with the command terms. However, candidates from across the
ability range managed to score some marks within these questions.

Timing was an issue for a small number of learners. Q17 was mostly affected by this
issue with some blank responses seen.



Q09

This was a simple potential divider question. It was expected that candidates would
realise that when the resistance of the variable resistor was 0Q, then the voltmeter
across the fixed resistor would read all 6V. A calculation was then necessary for when
the variable resistor read 40Q.

This candidate using the principles of a potential divider correctly showing clear
working. The working for the 6V answer was not required.
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Some candidates who attempted this method calculated the potential difference
across the variable resistor instead of the fixed resistor.

This candidate has also answered correctly, this time by using V=IR for the whole
circuit and then for the fixed resistor.
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Some candidates used this method but calculated the current in the circuit when the
variable resistor was 0Q2, and then used this current for a further calculation once the
variable resistor was 40Q. They did not appreciate that changing the resistance also
changed the current.



Q10a

Most candidates were successful in calcualting the distance as the area under the
graph. A few tried to used the equations for uniformly accelerated motion, but this
was only successful if they split the motion into two sections.

This candidate calculated the distance successfully.

Show that the rocket reaches a maximum height of about 68 m.
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This candidate tried to use equations but made mistakes when reading data from the
graph.
Show that the rocket reaches a maximum height of about 68 m.

"Q‘—%ﬂh Lk
:6030\5
[or30)ts <

= I -

L.t 61 S
~ 63

-_

Q10b

Candidates here were expected to work out how long the rocket descent would take,
and to realise that as the rocket was now falling not rising, the velocity would be
negative.

This candidate has drawn the line correctly and finished at the correct time.
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Whereas this candidate calculated the time for the descent correctly and realised the
velocity would be negative, but failed to add on the 4.5s that the rocket had already

been in the air for when calculating the time for the descent to finish. This was a

common error.
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Q10c

This question was testing the candidates ability to draw a vector diagram correctly.
The velocities were horizontal and vertical so this was a simple diagram to draw, and
candidates were expected to draw correct arrows showing the resultant in the correct
direction for the original velocities.

This candidate has put arrows on all three vectors, and has chosen a scale that is
suitable for the grid size, resulting in correct values for the resultant velocity.
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However, this candidate has drawn the diagram too small. The resultant does not

have an arrow and is not in the correct direction. They have managed to get correct
values for magnitude and angle however. This diagram was seen many times.
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Q1l1iai

This circuit was quite simple. Candidates should be very familiar with a circuit with an
ammeter and voltmeter in. Candidates drew the coil of wire in many ways. Labelling
was not required unless it was unclear which part of the circuit was the wire and
which was the electrical leads connecting it.

This candidate has drawn the coil differently to the electrical leads in the rest of the
circuit and has labelled it as well, making it very clear.
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This candidate has drawn the circuit and has the wire clearly labelled, but has the
voltmeter attached across only part of the wire. This was a common error and may
have been made by candidates who have recalled a practical for investigating how the
potential along a uniform current-carrying wire varies with the distance along it, and
confused it with the circuit needed here.
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Q11aii

This question was testing a simple practical technique. Candidates are likely to have
come across this when investigating thermistors. Most candidates used a thermometer
to measure the temperature of the water however, a significant minority tried to
measure the temperature of the wire with the thermometer directly. Many candidates
said that they would take repeat readings and calculate a mean. This would not
necessarily make the result more accurate as the thermometer could have a
systematic error. Few explained the practical techniques which could improve
accuracy here.



This candidate was successful and gave a good explanation.
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Q11b

This question tested candidates knowledge of particle behaviour within metals. Most
candidates attempted an answer. A few described semiconductors and therefore did
not access the marks. Of those on the right track, many could not be awarded marks
due to the vagueness of their language, using word such as particles and atoms
instead of lattice ions, and charge carriers when they should know that it is electrons
that carry the charge in metals. There were also many examples of vagueness such as
‘vibrating more’ and ‘more collisions’ which were on the right track but not where the
language let them down.

The candidate has used language well to give a full description of what is happening.
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This candidate used vague expressions such as ‘particles’ and *‘more collisions’ and
therefore could not be awarded marks.
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Q12a

This question was a straightforward calculation using the resistivity equation. Most
candidates were successful in this and also showed clear working like this candidate.
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Common mistakes included using the diameter value given as the radius. This
candidate has done this, but has not shown the working for it, and has therefore not
been awarded a working mark either. Candidates must always show full working to
maximise the marks they can be awarded if they make a mistake.
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Q12b

This question used a simple equation to test candidates’ ability to work with
uncertainties. There were two main methods for this. The first involved calculating the
percentage uncertainty for both V and I, then combining these to find the percentage
uncertainty and hence the uncertainty and the limits of the value of R. The second
involved adding or subtracting the uncertainty from the value for V and I, and then
calculating R using the correct combination of values to find the limits. As the value of
R calculated from V and I was greater than the 80Q quoted on the resistor, candidates
only needed to find the lower limit using one of the methods to come to a conclusion.
Most candidates chose to find both limits however.



This candidate has used the first method to find both limits and come to a correct
conclusion.
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This candidate has also used the first method but has stopped once the percentage
uncertainty for R has been found. Many candidates did this, showing that they were
somewhat familiar with the method but could not remember enough to see it through
to its conclusion.
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13ai

Candidates were able to use W=mg correctly in nearly all cases. Nearly all candidates
knew to give their answer to one more decimal place than the ‘show that’ value.

13aii
This question required candidates to choose the correct pivot to enable them to

calculate the force at the wall. Candidates needed to understand that there was also
an unknown support force at the point of contact of the plank with the rock and that



choosing this point as the pivot eliminated this force from the equation. When

applying the principle of moments, many candidates got confused about the correct
distances to use. Many of the candidates who calculated the force successfully drew
the distances clearly onto the diagram in the question which helped avoid the error.

This candidate has laid out the working clearly and has chosen the correct distances.
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Force exerted by wall on plank =

This second candidate has got confused about which pivot to take moments about and
has tried to take moments about the right hand end of the plank. Unfortunately this
does not eliminate the support force at the rock and therefore this should have been
included in the calculation.
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This part of the question required the candidates to realise that as the plank starts to

tip there is a loss of contact of the plank with the rock and therefore the support force
at the rock would be aero. Moments can then be taken about the wall, with simply the
weight force of the plank on the left of the wall and the weight force of the student on
the other.

This candidate has realised both of these things and has calculated the clockwise and
anticlockwise moments about the wall if the student were right at the end of the
plank, showing that the clockwise moment caused by the students is greater than the
anticlockwise moment caused by the plank and therefore that the plank will tip.
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Q14

Very few candidates understood the principle of a parallel circuit for this question.
Almost all of them assumed that as more bulbs were added, the current in each
branch of the circuit got smaller as the total current stayed the same, failing to
appreciate that each additional bulb increased the current through the battery. Some
candidates started off well by stating that as more bulbs were added the total circuit
resistance decreases and so the current increased, but still went on to write about the
current in the branches as above, therefore contradicting themselves. This
fuundamental misunderstanding of parallel circuits may come from considering a
parallel circuit in isolation as far back as Key Stage 3, and describing the current as
‘splitting” between the branches. This could be overcome by investigating adding bulbs
in parallel to a circuit and observing that the current increases as each new branch
current is added. This candidate has started off well as mentioned above, but has still
described the same misunderstanding about the current in the branches, fortunately
not going far enough to contradict totally the good physics above it



The YUK o2 Loanedd. i ponallest , %0 beuus ¢ tae osevelion g
eninny, Tue. volkogea i) el Evooch (cath bulb) i epual - Arad gy hae
conseaRon g chanye , e wovtot oy th bullb hag 1o odd wp
b twe toto) ccoment 10 e Wt (et Leavas ¢ enBa e babtady -
50,08 yow add mere bbb 'n padalicd , Me ol Rexiterce ¢ it
wo.ikdﬂm.ow"_z’.-l.&ﬁli»tg\g '_é!tr_.' ﬂm
Qvom«cmaMWl budbt, /87 e wovueat. Aes 10 be thantdlspld,
ma(e bronUws [ Lupmiads =3 0sth buly fecowies sdlebvely looen cunest
wiith mares e qu dinan And vnee dwe el wesdonce lowos,
e Wil oveat 0 e (Lt AL, QUK NPT VAL 19
pon Mg e babiuy Righan cumneat twagh de babby X HS itvodd
(%WWwww/po\wupbgwbamj Hghin
enspA hwuu\u\ygl 10 e battuaq qeds hokes (tempu,wwg Ossed) .

This response was more typical basing the entire answer around their incorrect
understanding of parallel circuits.
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Q15ai
This straightforward calculation of momentum was answered well by most.
Q15aii

This question required candidates to realise that a collision was taking place between
the bullet and the block and therefore a momentum calculation would have to be



carried out. Once the block was in motion, then there was a straightforward transfer
of it’s kinetic energy to gravitational potential energy.

This candidate has realised that this is a collision. The small diagrams allow the
candidate to see clearly what is happening before and after the collision and then
apply the principle of conservation of momentum correctly. Once the candidate has
established the initial velocity of the block, it’s initial kinetic energy is equated to its
final gravitational potential energy to calculate the maximum height.
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This response was commonly seen. The candidate assumes that energy is conserved
and equates the kinetic energy of the bullet to the gravitational potential energy of
the block (in this case, forgetting the mass of the bullet embedded in it). There is no
appreciation of the fact that work is done and energy is transferred to other stores as
the bullet embeds itself in the block.
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Maximum change in vertical height= 49 54 m

This candidate starts well by considering conservation of momentum, but then fails to
appreciate that the swinging block does not move with linear acceleration and
therefore equations of linear acceleration cannot be used to calculate an answer. The
result of using incorrect physics in the calculation is that the final answer mark cannot
be awarded wither even though in this case it comes to the same numerical value.
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Q15b

Many candidates failed to consider momentum in this answer, concentrating instead
on the tiny difference in mass between the wooden block with the bullet embedded,
and the steel block without the bullet embedded, or on the fact that the steel block
would have a smaller volume and therefore less air resistance (a negligible effect at
these speeds). Those that did concentrate on momentum scored quite well, but failed
to explain each step, making jumps for instance from the higher initial velocity of the
steel block, straight to its increased maximum height, with no mention of gravitational

potential energy.

This candidate concentrated on momentum and did well at describing the intermediate

steps to link one change to the other.



(Total for Question 15 = 10 marks)
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This candidate was less successful. Whilst realising that momentum was important,
the candidate missed several important steps in the explanation.
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Q16a

This question was testing candidates ability to apply a skill learnt in core practical 1.
Many candidates misread the question as ‘calculate’ not ‘measure’ and described a
way of calculating h from other measurements. Those that described measuring h
often used a metre rule but did not describe how to check it was vertical. Of those
that used a set square there were several candidates using it to check that the metre



rule was straight instead of vertical. Very few answered by drawing on the diagram
which was an easy way to gain the second mark point.

This candidate has done well. Despite forgetting the name of the set square the
second mark point has been able to be awarded for the diagram.
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Whereas this candidate has not explained why the set square was used.
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Q16bi

Candidates should always use y=mx+c when asked to test whether a relationship is a
straight line. Many candidates instead simply referred to h and v? being directly
proportional. This is only true if g is constant, which most did not mention.

This candidate has compared the equation to y=mx+c and linked the variables. 1/2g
has been identified as the gradient and a statement made that it is constant,
producing a good response.
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Q16bii

Most candidates attempted this question and scored some marks. The vast
majority plotted the correct graph, though with varying degrees of success.
Some candidates were not awarded the mark given for the values of v? on the
table due to giving values to an inconsistent number of significant figures.

Only a small number of candidates were able to state the unit for v2 correctly
when labelling the graph axes. Almost all candidates plotted points on the correct
axes, although some chose a scale that did not fill the grid vertically. It is the
data rather than the scale that must take up at least half of the grid in each
direction. Candidates continue to use scales in 4's, 2.5’s and other multiples,
which are not acceptable. These must be discouraged as both the scale and the
plotting mark cannot be awarded if they use these non-standard scales.

Candidates should be reminded to take a sharp writing implement into the
examination to avoid best fit lines a thick as the one below. If the line is 1mm
thick, then this is not considered accurate. Candidates should also be encouraged
to plot using crosses not dots as these can often turn into ‘blobs’ as below which
are again not considered accurate plots and therefore are not awarded the
plotting mark.

The best fit line for correct plots should have fallen just above the origin. Most
candidates chose to put their best fit lines through the origin which was
acceptable for this graph, however, candidates should be encouraged to plot a
best fit line that best fits the data without being influenced by their expectation
that the line will pass through the origin.
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Q16biii

Most candidates were able to calculate a value for the gradient of the graph. Most
candidates used a large triangle which was pleasing to see, but a surprising number
read the data from the graph incorrectly. Many candidates, upon getting a gradient
approximately equal to 5, then simply doubled it to find g instead of equating it to

1/2g.

This candidate both completed the gradient calculation and found a value for g
correctly, and then gave a valid conclusion.

. g S)>%~;)(<m0 @Qu:k}%%_\'\)ui
2 . i
3 (-Q—=1.09 w \—\
RN =\ = 0.04%S
D \,l‘;g() N
* 3
\
’2(»\ = e s
Y W O0H8O
- 103 > 1o tenchdion inrek A vodua
u) B nor (oS {sHny

This candidate successfully found the gradient of the graph but then did not equate it
to 1/2g and therefore was only awarded the first mark.
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Q17a

This was quite a straightforward calculation. The most common errors were forgetting
that there were six cables, and power of ten errors, often resulting from candidates
not being able to interpret ‘giga’ correctly.

Quite a few candidates did not use the equations from the specification, but instead
amalgamated them into one equation. When candidates do this, they risk losing the
first two method marks if they make a mistake and get the wrong answer as this
equation is not given in the specification.

This candidate used the equations from the specification correctly, remembering that
there were 6 cables, and getting powers of ten correct.
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This candidate tried to amalgamate the equations, but has made a mistake. As there
in then a substitution into an incorrect equation, no marks could be awarded.
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Q17bi

This simple calculation was made more complicated by the need to interpret the force-
time graph to find the weight of the lift and the people. The question stated clearly
that the lift only started moving after 5s, which it was hoped would enable to
candidates to realise that during that period, tension = weight. Once that had been
established, it became a simple calculation using W=mg.

This candidate has done this correctly.

qu&’){lwtév = Joo0 N
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(3)

Whereas this candidate has decided that the tension is 19.5kN showing that the graph
has been misinterpreted. Most candidates were able to be awarded the second mark
point however for use of W=mg.

(i) Calculate the total mass of the people in the lift. AT

weight of lift = 12kN

3

Tensisn = 19SS KN 10"+ Mo

9.5 x10% = 1axd + my

3.5 xj0’ = mg
3
M= 3.5¢10° = F64.5 = F6SKg

9,8\ Mass of people = ?BS h%



Q17bii

Candidates had to consider the resultant force on the lift for this part of the question
to enable them to deduce the motion. Descriptions of the motion were common, but
many could not access the first mark point as they did not give any times for
reference. A surprising number of candidates read the times incorrectly from the
graph. Those that used the forces to explain the motion were normally successful at
comparing the tension force to the weight.

This response references the time correctly and explains the motion in terms of the
resultant force for two of the three sections as well as giving a good overview of the
whole motion.
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This candidate however had a more typical answer to this question, simply describing
the motion with no explanation of it. Answers such as these were limited to one mark.
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Examiners tip

Look for the command word at the beginning of the sentence asking you to do
something. ‘Describe’ has a different meaning to ‘explain’. All the command words can
be found towards the back of the specification.



Q17c

Most candidates realised that the extension of the remaining cables would increase,
however, few could link them together fully. Many started with an increased tension in
the remaining cables but failed to mention stress and/or strain to explain how this

linked to the extension.

The best answers quoted the equations from the specification as evidence of the
relationships between force, stress, strain and finally extension, like the one below.
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This response is more typical. The candidate realises that the tension has increased
and that the extension will therefore increase but is unable to link them together.

RMWO o el wadl ac A epind o
qf. /”‘t l{/vut'm'o:] [0”{) ns }"‘( [{/U,V) f‘p(— f!/f
wlh o M wel]  nity




Summary

This paper provided students with a wide range of contexts from which their
knowledge and understanding of the physics could be tested. A sound knowledge of
the subject was evident for many, but the responses seen did not always reflect this
as the language lacked precision and its ambiguity prevented some marks from being
awarded. Based on their performance on this paper, candidates are offered the
following advice:

Practise questions under timed conditions to ensure that you do not run out of
time on the last question.

Note units that will need converting as you read through a question.
Highlighting them is useful at this stage, or even converting them before you
start to ensure that you don't forget later.

Use technical language precisely, especially if there is more than one value for
a particular quantity, such as different currents in a circuit or moments taken
about different pivots. Make sure it is clear exactly which bit you are discussing.

When referencing sections on a graph, always give values to indicate which
section you are discussing.

For longer answer explanations, make sure when you have finished, that you
read the question again to check where your explanation should end, and
ensure that your answer links from the start right through to the end.



Pearson Education Limited. Registered company number 872828
with its registered office at 80 Strand, London, WC2R ORL, United Kingdom



