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Introduction

This paper comprises short, open-response, calculation and extended writing questions
worth a total of 120 marks. The questions draw on a range of the topics in the specification
and include synoptic questions drawing on two or more different topics. The paper also
includes questions that assess conceptual and theoretical understanding of experimental
methods (indirect practical skills), some of which draw on candidates’ experiences of the core
practicals.

The paper gave candidates the opportunity to demonstrate their understanding of a wide
range of topics from the specification, with all of the questions eliciting responses across the
range of marks.

There was a mixed response to the two linkage questions in this paper. Q04 tended to
generate better responses than Q07(a). In particular, the responses to Q04 were an
improvement to responses seen for linkage questions in previous series. In this question
candidates were able to demonstrate an improved ability to link ideas coherently to the
context provided in the question.

There is still evidence that candidates are not paying sufficient attention to the command
words used in the question. In a number of cases, questions requiring an explanation were
answered with a description and vice versa by a proportion of candidates.

In general, calculation and 'show that' questions gave candidates an opportunity to
demonstrate their problem solving skills to good effect. Some very good responses were
seen for such questions, with well-crafted solutions which were accurate and clearly set out.
In some calculation questions the final mark was not awarded due to a missing unit. This
seemed to be more prevalent in this years’ examination.

There were instances where candidates disadvantaged themselves by not using suitably
precise language. This was particularly the case in some of the questions testing indirect
practical skills, where candidates had knowledge of the method but could not express it
accurately and succinctly.

Some candidates did not seem to understand the language and processes of quantifying
uncertainties in practical work. In particular, some candidates struggled to use the terms
'resolution' and 'uncertainty' correctly, and there was general unfamiliarity with the process
of combining uncertainties in sums and differences.

The space allowed for responses was usually sufficient. However, sometimes candidates
started their response by repeating the question, so they struggled to get all of the relevant
points in the space provided.

3 GCE Physics 9PH0 03



Candidates should be encouraged to consider the number of marks available for a question,
and to use this to determine the length of response required. If candidates either need more
space or want to replace an answer with a different one, they should indicate clearly where
the response they wish to be marked by examiners can be found.

Candidates should be encouraged to work with mark schemes in preparation for their exam.
However, it is important that they understand that mark schemes do not provide model
answers to questions. Mark schemes are written for examiners and so sometimes refer to
what examiners expect to see rather than giving a complete answer.
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Question 1 (a)

This question was answered reasonably well, with a variety of different approaches seen. The
most commonly seen correct responses calculated a value for d, θ, l, or the number of lines
per mm. A minority of candidates chose to calculate that the fringe spacing was close to
43.5cm. All of these approaches were valid and could lead to full marks.

The main issue was candidates not realising what n and d stood for in the diffraction grating
equation. It was relatively common for n to be taken as the number of lines per mm, and in
quite a few responses d was taken as the distance from the slits to the screen. Many
candidates struggled with the idea that d = 1/(number of lines m−1) when substituting into
the equation.
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This response scored full marks.

All the elements of the numerical problem are present, and a valid
conclusion is drawn.
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This response scored 3 marks.
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All the elements of the numerical problem are present, and a valid
conclusion is drawn. However, no units are given for the calculated
quantities.

Always give units for a final answer in a calculation.
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Question 1 (b)

The majority of responses scored at least 2 marks here, usually for knowledge of definitions
for accuracy and precision. It was pleasing to see so many responses in which these were
clearly defined.

Mark Point 1 was less prevalent and there was some confusion of resolution with
uncertainty. The scale on a measuring instrument has a resolution, which is the size of the
smallest interval on the scale. A measurement made with the instrument has an uncertainty,
which is half of the resolution of the instrument for a single measurement. Another common
misconception was that a metre rule has a resolution of 1cm.

9 GCE Physics 9PH0 03



Question 2 (a)

This was very poorly answered with only a few examples scoring all 4 marks. In a large
number of responses equations were used to calculate a current of 3.33A. This was then
used in ε = V + Ir to calculate an incorrect terminal potential difference of 10.3V. A number of
candidates calculated a value of 13.7 V for the terminal potential difference and were
unconcerned that this value was larger than the e.m.f.

Most candidates failed to realise that although the potential difference across the bulb would
be a little less than 12 V, the resistance of the bulb would still be its working resistance. This is
despite the instruction given in the question that candidates should assume that the
resistance of the bulb has its normal working value.
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This response scored full marks.
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The response closely follows the standard solution given in the mark
scheme. Note that the value given in the answer prompt would be
sufficient, as data in the question is generally given to 2 significant
figures. However, there is no doubt that the calculation has been
performed correctly, as the mark scheme answer of 10.5 V is given just
above the answer prompt.
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This response scored full marks.
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This response uses the potential divider idea in formulating an answer.
The theory is applied to give the correct value for the terminal
potential difference.
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Question 2 (b)

This question was very poorly answered. It is clear from the responses seen that candidates
struggle with the concepts involved in parallel circuits, with most candidates having a vague
recollection of current splitting at a junction from their GCSE knowledge which they then
erroneously applied to the situation given in the question.

It was quite common for candidates to state that current is diverted from bulb 1 so that
current could pass through bulb 2 when the switch is closed. A small proportion of
candidates recognised that the circuit resistance would decrease but did not link this with a
larger current in the circuit and hence a small terminal potential difference across the
battery.

This response scores full marks.

The response has the essential ideas expressed in the ‘either’ version
of the mark scheme.
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This is typical of responses scoring no marks.

The response assumes that the current in the circuit has stayed
constant. However, when a parallel connection is made the circuit
resistance deceases and so the circuit current increases. Hence despite
the circuit current being shared between the two bulbs, the current in
each bulb does not decreases to a half of the initial value. In fact there
is a slight decrease in the expected current, as the terminal potential
difference of the battery decreases due to a larger current being
drawn.
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Question 3 (a)

Most candidates realised that the ammeter was incorrectly positioned in the circuit. The
easiest way to point this out would be to state that the ammeter should be placed in series
with the heater, which many candidates did. However, some candidates made vague
statements about where the ammeter should be placed, so it was difficult to give Mark
Point 1.

Many candidates realised that the range of the ammeter was too small, and that the
milliammeter should be replaced by an ammeter. However, instead of referring to the range
a number of candidates referred to the resolution of the instrument. Some candidates
thought the meter shown in the circuit was a microammeter.
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Question 3 (b)(i)

This was generally well answered. The most common error was to draw a curve rather than a
straight line. Although some energy is transferred to the surroundings in this heating
process, the effect on the decrease in mass would not produce the curves drawn by such
candidates. Many candidates took their lead from the question and labelled the vertical axis
with “reading on balance”. Some used mass, or m as the label. All these were fine and units
were not required. Some candidates completely misunderstood the question and labelled
the axes with I and V.

Question 3 (b)(ii)

This is a straightforward calculation which was generally well done. In some responses there
was a power of ten error, as the mass was not converted to a mass in kg, and in other
responses units were incorrect or omitted.

Question 3 (b)(iii)

Some candidates used the language of energy stores and pathways taught at GCSE to give a
good version of Mark Point 1. The minimum expectation for this mark point was a statement
that energy is transferred to the surroundings. Some candidates slipped into using ‘heat’ for
‘energy’ and ‘lost’ rather than ‘transferred’.

Although most candidates stated that the energy was transferred to the surroundings, fewer
could give a clear explanation as to what would happen to the calculated value of L in
comparison to the true value. On seeing reference to a quantity changing in a command
sentence candidates should be aware that this usually requires a statement as to how the
quantity changes.

Despite the wording of the question, many responses focused on equipment based issues,
usually regarding the voltmeter and/or ammeter. As this question is based on a core practical
it is expected that candidates would know that energy transferred to the surroundings would
be a significant source of error for the experimental set up described in the question.
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Question 4

The context for this question was well known to most candidates, and consequently accuracy
in the descriptions given was expected. A wide variety of responses were seen, with a full
range of marks. The best responses were well laid out and succinct.

Indicative content points were sometimes expressed in terms that were too loose to be
creditworthy. For example, some candidates stated that most particles passed through the
gold foil, whereas the key evidence is that most particles passed straight through (ie without
deflection). Other candidates made vague references to angles without being specific.

Loose or inaccurate descriptions of deflection were used such as bouncing, reflection, and
even diffraction. Instead of stating that the charge was at the centre a less detailed
description such as “this shows that the atom had a charge” was given by many candidates.
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In the six mark linkage question there are 4 marks for indicative content and 2 marks for
logical sequencing of ideas. This response scores all 6 marks.

All six indicative content points are included. The conclusion is linked
to the evidence for each of the three degrees of deflection considered
and so the marks for logical sequencing of ideas are awarded.
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This response scores all 6 marks.

Although there is extraneous detail relating to the Plum Pudding
model (not required by this question), all six indicative content points
are included. The conclusion is linked to the evidence for each of the
three degrees of deflection considered and so the marks for logical
sequencing of ideas are awarded.
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Plan your response to an extended open-response question so that
you are clear which points you are going to make before you start
writing your response.

This response scored 3 marks.

The main features of the scattering experiments are outlined, but the
links between conclusions and evidence aren’t clear. IC3 cannot be
credited since there is no reference to small angles. IC6 cannot be
credited as there is no reference to mass. IC1 and IC5 are clearly stated
as evidence from the scattering experiments, and IC2 and IC4 are
stated as conclusions. However, it is not clear which conclusion follows
from which piece of evidence and so a linkage mark is not awarded.
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Question 5 (a)(i)

It was obvious from the responses seen that few candidates were even remotely familiar with
this apparatus. However, some candidates were able to state that changes in length due to
temperature would be minimised by using a reference wire.

Question 5 (a)(ii)

In contrast to Q05(a)(i), more than half of the responses scored a mark here. References to
keeping the wire taut were commonly seen. Phonetic spellings such as ‘taught’ and even
‘torte’ were accepted. Many variations were seen for keeping the wire straight such as
“making sure there are no kinks in the wire” which indicated that candidates understood the
way in which the apparatus could be used.
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Question 5 (b)

It was reasonably common for responses to score 2 marks for this question. Mark Point 1
was the least commonly seen, and Mark Point 2 was the most commonly seen. Mark Point 2
was not awarded for statements such as “extension is more noticeable”, as a clear statement
that there was a large extension was required.

A reference to percentage uncertainty was required for Mark Point 3 to be awarded, although
some responses just discussed uncertainty, which is just dependent upon the measuring
instrument.

Quite a few candidates discussed safety aspects and how a long thin wire might have a
different breaking point, although loading the wire until it breaks is certainly undesirable.
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Question 5 (c)

This question was generally well answered, with most candidates demonstrating a good
understanding of stress, strain and Young's modulus. A significant minority of candidates
were confused about the gradient, and many candidates did not acknowledge the non-zero
intercept. A common way not to score Mark Point 5 was to omit units from the final answer.

This response scored all 5 marks.
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The gradient is calculated and correctly related to the Young's
modulus, E, and a correct value for E is obtained together with correct
units.

Always include units in a final numerical answer.
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This response scored 3 marks.
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In this response the intercept on the extension axis has been ignored
and hence the value calculated for the Young's modulus is inaccurate.
The response scores Mark Point 1, Mark Point 3 and Mark Point 4.
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Question 6 (a)

This question was generally well answered, although many responses included extraneous
detail. This was often because candidates thought that they had to give the reasoning behind
their method. This may be because a similar question in a previous series had required
candidates to explain the method, whereas this question just asked candidates to describe
the method.

All 4 mark points were seen quite commonly, although Mark Point 2 was probably the least
commonly awarded.
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Question 6 (b)

This question was well answered, with about half of the entry scoring full marks. Of those
who did not score full marks, some candidates omitted units, or forgot to convert
centimetres to metres. Some candidates didn't realise that sin ωt is 1 at maximum velocity .

A minority of candidates didn’t realise that they needed to use the graph to determine the
period. Some incorporated the amplitude value with the time to go from zero displacement
to the maximum for the calculation. Some candidates attempted to calculate speed using
distance divided by time, or tried to use v = f l.
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Question 6 (c)(i)

Many candidates had memorised the description of resonance, and these candidates usually
scored at least 3 marks. Many just described the shape of the curve and didn’t apply any
Physics terms or refer to the peak at 2 Hz. Some candidates confused natural frequency with
resonant frequency and thus did not score Mark Point 2. Some candidates were unable to
explain that the energy transfer was coming from the frequency generator to the trolley and
hence were not specific enough to score Mark Point 3.

This response scored full marks.

All the essential detail included in the mark scheme answer is included
in this response.

31 GCE Physics 9PH0 03



Question 6 (c)(ii)

This should have been a straightforward question, but many candidates made it more
difficult than it should have been. A common way not to score marks was to re-arrange the
equation for the period of a mass spring system before substituting data into the expression.
Basic algebraic errors produced an incorrect expression which gave the wrong answer.

A ‘use of’ mark is given for substitutions into a correct physical equation and so, if the
expression is rearranged incorrectly the ‘use of’ mark cannot be awarded.

Some candidates tried to base their solution on Hooke’s law, although there was no credit for
this unless the resultant force (kx) was equated to mω2x and then ω = 2πf used.

Perhaps because k is referred to as the spring constant, some candidates thought that no
units were necessary. Most candidates did include a unit, with N m−1 being most commonly
seen. However, a significant minority of responses gave kg s−2 as the unit. This was accepted,
although it is a somewhat unusual unit in which to measure k.

This response scored both marks.

Values are substituted into a physically correct equation, to obtain a
correct value for k including units.
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This response scored just 1 mark.

Values are substituted into a physically correct equation to obtain a
correct value for k, but units are omitted.
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This response scored zero.

The correct equation has been re-arranged incorrectly. Hence the final
answer is incorrect and a ‘use of’ mark cannot be given.

Substitute numerical values before rearranging an equation.
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This response scored zero.

This response is typical of a number of responses seen. The solution is
based on equating the restoring force (obtained from Hooke’s law) to
ma. A correct application of this would substitute a = ω 2 x with ω
calculated from ω =2 π f or ω =2 π /T.
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Question 7 (a)

Most candidates found this linkage question more difficult than Q04, and very few
candidates were able to score full marks. The best answers were well laid out and showed a
logical sequence from current to energy transfer to quantum levels inside the neon.

It was very rare to find a response that appreciated the full process occurring here. Few
candidates were able to visualise the electrons moving through the gas and how these
electrons might transfer energy to the electrons in the atoms. Some candidates were very
vague about the location of the electrons that get excited. A significant minority of candidates
did not distinguish whether they were talking about electrons in the metal or the neon.

Very few candidates were specific enough to gain credit for the initial three indicative content
points, but most candidates gained more credit from the final three indicative content points.

Incorrect responses often referred to thermionic emission, the photoelectric effect,
resistance and lattice vibrations, electric fields and capacitors, and even magnetic fields.
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In the six mark linkage question there are 4 marks for indicative content and 2 marks for
logical sequencing of ideas. This response scores all 6 marks.
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All six indicative content points are included. The two elements of the
explanation (how energy is transferred to the neon atoms and how
neon atoms emit electromagnetic radiation) are clearly described.

Plan your response to an extended open-response question so that
you are clear which points you are going to make before you start
writing your response.
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Question 7 (b)

This question was very well answered, with most candidates scoring full marks. A minority of
candidates forgot to square the velocity in the kinetic energy equation so did not score full
marks.

A significant minority of candidates who did obtain the correct numerical answer went on to
conclude a metal other than caesium.
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Question 8 (a)

This was a well answered high mark calculation with most candidates scoring at least three
marks for calculating the capacitance of the capacitor. Most candidates were comfortable
with rearranging the equation to correctly determine C, with many using time constant = RC
as an easier and more reliable route. Not all candidates were able to use the given tolerance
to create a range (or in this case an upper bound) so that a conclusion could be made.

This response scored full marks.

The solution used in this response follows the first alternative given in
the mark scheme (use of the exponential equation).
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This response scored full marks.

The solution used in this response follows the second alternative given
in the mark scheme (use of the time constant).
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Question 8 (b)

This question was poorly answered in general. The question demonstrated poor articulation
by some candidates, who clearly had the idea that two values could not be taken at the same
time but referred to reaction time instead of the idea of taking readings simultaneously.

A significant minority of candidates recognised that a data logger has a high sample rate and
so Mark Point 1 was probably scored more frequently than Mark Point 2. It was quite unusual
to actually see responses that drew a conclusion as to whether the suggestion to use a data
logger was correct or not.
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Question 9 (a)(i)

The majority of candidates were able to score the mark here. However, a significant minority
of candidates labelled both plates as positive. Others tried to label the diagram with field
lines instead of indicating the polarity of the power supply.
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Question 9 (a)(ii)

It was pleasing to see many fully correct responses to this question. Only a minority of
candidates failed to correctly calculate the oil drop volume. The most common error usually
occurred when candidates used the radial field equations. Disappointingly, a small number
of candidates missed out on Mark Point 6 having calculated a correct value of 4.24, by stating
that this is close enough to a whole number multiple of the charge on an electron without
any further discussion.

This response scored full marks.

All the steps in the calculation are correct and set out clearly. A valid
conclusion is given.
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This response scored full marks.

Although all the steps are correct, the clarity of the solution could be
improved by adding a little more annotation. Nonetheless a correct
value for N is obtained and a valid conclusion is made.
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Set your work out clearly including all essential details when problem
solving.
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Question 9 (b)(i)

Many candidates scored Mark Point 1 for the idea that the object is not at terminal velocity
initially, and it takes time to reach that velocity. Those that had acknowledged the command
of ’explain’ often missed out on Mark Point 2 by being too general in their explanation. Only a
minority of candidates went on to state how not waiting a short while would affect the value
obtained for the terminal velocity.

Question 9 (b)(ii)

In general this question was answered very well. Only those candidates who misread the
direction of the scale tended to drop marks. However, these candidates could still score Mark
Point 2 for use of the equation for speed. For some reason a significant minority of
candidates tried to use ‘suvat’ equations to calculate terminal velocity.
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Question 9 (c)

Responses to this question were often quite muddled. Many candidates mistook “whole
number multiples of e” for actual integer values and counted totals for the wrong bars on the
graph. Most candidates who did understand the bar chart managed to hit both Mark Point 1
and Mark Point 2 in one go with a discussion of 24 out of 50 drops having an integer charge.

A significant minority of candidates did not understand that 1.6 is an integer charge and tried
to answer the question using the numbers 2, 4, 6 and 8, scoring no marks. Very few
candidates were able to articulate that the evidence was inconclusive for Mark Point 3.
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This response scored all 3 marks.
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The bar chart has been interpreted correctly, and the numbers of
charges with integer and non-integer charge correctly totalled. The
phrase “somewhat supports the student’s prediction” was just enough
for Mark Point 3.
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This response scored 2 marks.

There is enough in the first sentence of this response for Mark Point 1
to be awarded. The reference to “random error due to the
environment” was accepted as being enough to award the second
alternative for Mark Point 3.
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Question 10 (a)(i)

Most candidates scored full marks here. The most common error was failing to square π.

Despite the similarity in form of the expression for the period of a simple pendulum to the
expression for the period of a mass on a spring, there were fewer problems in rearranging
than were evident in Q06(c)(ii).

Once again, it is worth candidates noting that a ‘use of’ mark is only given for substitutions
into a correct physical equation.

Question 10 (a)(ii)

Many candidates scored Mark Point 1 for identifying that the reduction in amplitude was due
to damping or resistive forces acting on the pendulum. Many candidates went on to link the
energy being transferred to the surroundings with a decrease in amplitude. Only the best
referred to work being done against resistive forces. Candidates should be encouraged to
refer to the object that the forces act on when such a phenomenon occurs. Some candidates
referred to work done by gravitational forces, which is incorrect.
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Question 10 (b)(i)

Most candidates scored full marks here. Taking logs and re-arranging the equation proved to
be a straightforward task for the vast majority. Familiarity as to how to compare this to the
equation of a straight line varied from those candidates just stating that this means the line
will be straight to those who demonstrated in multiple ways how it compared to the equation
of a line. However, most candidates explicitly linked their equation to y = mx + c, the equation
of a straight line.
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Question 10 (b)(ii)-(iii)

Involving some kind of log plot is a regular feature of this paper. It is disappointing therefore
that many candidates were unable to write units onto a graph axis correctly in Q10(b)(ii).

Correct responses for ln (A/cm) were usually quoted to 2 decimal places. However, a
significant minority of candidates quoted their values to just 1 decimal place. This was
inappropriate, and led to considerable scatter when the points were plotted.

The axes label mark was not usually scored. Scales were generally good but many candidates
were tempted to employ a scale of 2.5 on the time axis due to the data presented.
Acceptable scales should increase in intervals of 1, 2, 5, 10 etc. Candidates should balance
filling a good proportion of the available grid with an easy to read scale.

Plotting was generally good and the line of best fit mark was usually awarded.

In Q10(b)(iii) the analysis of the graph required quite tricky analysis. Some candidates did not
look ahead when considering the scale when plotting the graph to realise that an intercept
would be required. This usually prevented them from obtaining a correct value for A0. Only
the best responses had a correct use of the equation with the gradient to extrapolate a value
for A0.

For those candidates who used a scale that allowed the correct intercept value to be read off,
an incorrect reading was seen quite regularly, with 3.08 (or similar) often recorded as 3.8. The
inverse log processing mark was usually given and most responses showed the correct unit.
Mark Point 3 and Mark Point 4 were scored quite regularly.

The significance of units and significant figures was also missed by some candidates, a
requirement of Mark Point 2 and Mark Point 4 being awarded.
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Question 11 (a)

Many responses started well with a statement of the resolution of the metre rule. However,
quite a few candidates stated that "a half metre rule has a resolution of 1cm, whereas a 30cm
ruler has a resolution of 1mm".

Most candidates did not make the distinction between measuring the diameter and
measuring the thickness, although the question clearly states that each washer has an
external diameter of about 4.5 cm. and an internal diameter of about 2.5 cm, whereas the
thickness of each washer is about 4 mm (0.4 cm). It is appreciated that it is easier to
comment on the suitability of a particular instrument when the things to be measured are
physical objects in front of the candidate. However, candidates should be using all the
information that they are given in the question, as it is given to them for a reason.

The most common mark awarded was for suggesting a more appropriate measuring
instrument. Candidates often suggested both a micrometer and a digital/vernier calliper. Few
considered the reason for their choice of improved measuring instrument, and not many
responses saw a statement of the smaller resolution. When resolutions were stated, most
were correct.

Some responses were very general when discussing the decreased % uncertainty and did not
specifically refer to t for which this is most significant.
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Question 11 (b)

It was encouraging that some candidates had actually carried out a similar determination
practically and were able to suggest stacking the discs so that the distance being measured is
greater. However, even those candidates who suggested stacking the discs often stated that
this would lead to a decrease in percentage uncertainty, but they were rarely able to explain
why in terms of the increased measurement.

Most candidates went for repeat at different places and calculate a mean. These candidates
sometimes went on to state that this decreased the percentage uncertainty, but this is not
correct for this method and so Mark Point 3 was not awarded in such cases.
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Question 11 (c)(i)-(ii)

In general, Q11(c)(i) was poorly answered.

Most candidates seemed to be unaware that:

when measurements are added or subtracted in a calculation the uncertainty for each
measurement is added to calculate the total uncertainty.
when multiplying or dividing measurements, the total percentage uncertainty is calculated
by adding together the percentage uncertainties for each measurement.

These rules are explicitly stated in Appendix 10 of the specification, and so it is expected that
candidates would have engaged with these in preparation for this paper.

Those candidates who knew these rules could often apply them accurately to obtain the
required result. Common errors made by these candidates included failing to follow the
formula as given.

Q11(c)(ii) was normally well answered, with a large number of candidates scoring full marks.
Some candidates did not calculate a mean thickness, but most candidates were able to
determine a value for the density.

Only a small proportion of candidates thought to calculate the percentage uncertainty in t
and combine with the percentage uncertainty in A that they had calculated previously to
obtain a value for the range in which the density might lie.

Candidates who didn’t obtain a range of values usually made a conclusion based on the
closeness of the calculated density to those for iron and steel given in the question.

The best responses obtained a range in which the density might lie and made a correct
conclusion from this. Having got this far, a minority of these candidates made simple errors
such as not giving units for their final answer or choosing the metal that was outside of the
range.
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This response scored full marks for both parts.
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In Q11(c)(i) the uncertainties are added for each bracket, and then the
fractional uncertainties added to obtain the percentage uncertainty in
the product of the two brackets.

In Q11(c)(ii) the uncertainties are used to calculate a range for the
calculated value of the density. Iron is then correctly selected as having
a density that is within this range, whereas the density of steel is not
within this range.

This response scored full marks for Q11(c)(i), and 5 marks for Q11(c)(ii).
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In Q11(c)(i) all the uncertainties are combined correctly.

In Q11(c)(ii) the first five marking points are all awarded. Although the
percentage uncertainty in the density is calculated, this is not used to
calculate a range and so a valid conclusion is not made. For this reason
Mark Point 6 is not awarded.
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This response scored full marks for Q11(c)(i), but only 3 marks for Q11(c)(ii).
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In Q11(c)(i) the uncertainties are added correctly to calculate the
percentage uncertainty in the area. The calculated value is given to 4
significant figures, which is fine. At least 2 significant figures are
required here, as the ‘show that’ value is given to 1 significant figure.

In Q11(c)(ii) a correct value for the density is obtained, but there is no
attempt to use the uncertainties to calculate a range for this calculated
value.

In a ‘show that’ question you must give your final answer to at least
one more significant figure than the value quoted in the question.
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Paper Summary

Based on their performance on this paper, candidates should:

Ensure they have a thorough knowledge of the physics content of the whole specification.
Be ready to apply their knowledge of core practicals and general techniques to questions
testing their indirect practical skills.
Read each question carefully, and answer what is asked.
Show all workings in calculations.
Make a note of the marks available and include that number of different physics points in
their response.
Try to base the answer around a specific equation or principle.
Formulate a response that is consistent with the command word used in the question.
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Grade boundaries

Grade boundaries for this, and all other papers, can be found on the website on this link:

https://qualifications.pearson.com/en/support/support-topics/results-certification/grade-
boundaries.html
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