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Introduction
Section A of the paper contains eight multiple choice questions followed by questions of 
increasing length and increasing demand. This section examines the waves and materials 
component of the course providing a transition for candidates between GCSE and A Level. 

Section B contains two questions, with the first question taking inspiration from a short 
passage. With a total of 20 marks, section B is designed to provide a synoptic element 
with responses from any part of the AS specification expected. In this case Q15(b) relied 
on knowledge of dc electricity and Q16(a) required a free-body force diagram. Some 
candidates seemed unaware of this and this may have caused them to misunderstand what 
was required of them. For example in Q15(b)(i) answers were often given in terms of the 
radiation falling on the photocell.

This paper enabled candidates of all abilities to apply their knowledge to a variety of styles 
of examination questions. Many candidates showed a good progression from GCSE to AS 
level, with prior knowledge extended. Some questions were not answered as well as would 
have been expected by many candidates. This was particularly noticeable in the new parts 
of the specification, for example questions centred around optics, Q9 and Q14. Candidates 
would benefit from more practise in a range of different contexts to become more confident 
with this topic. 

Some practical and investigative skills were less well developed than would have been 
expected. The teaching and assessment of practical skills has changed with this new 
specification into a more progressive approach, allowing candidates to develop their skills 
over time. On this paper candidates were less well able to use a straight line graph to 
analyse data to find an unknown quantity, as in Q12.

Multiple choice questions were generally answered well with the most able candidates 
achieving at least 7 marks out of the possible 8 and the least able candidates able to score 
at least 5. 
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Question Percentage 
scoring 
correctly

Common 
incorrect 
response

Comment

1 79 B and C A well answered question which assessed 
candidates on their knowledge that a sound 
wave is a longitudinal wave and on how a 
longitudinal wave may be described.

2 78 B and D A well answered question on units, drawing on 
the equation I=P/A. Incorrect answers B and 
D at least indicated that the candidate was 
thinking about power.

3 61 C Some confusion over which point is the yield 
point.

4 77 A Incorrect response indicates candidates who 
were unaware which direction the viscous drag 
was acting.

5 26 B A very poorly answered question. Option B 
gave a correct value for the average but with 
too many significant figures. Candidates who 
selected B ignored the next correct option, 
maybe having stopped reading through the 
rest of the options.

6 68 A, B and C Only two of the options gave valid units for 
phase difference (C and D). All incorrect 
options were seen indicating some lack of 
understanding of phase difference.

7 94 n/a A very well answered question.

8 81 A The incorrect response A gave the waves 
produced by the guitar string correctly as a 
transverse wave, so candidates who responded 
incorrectly were assuming the sound waves are 
transverse.
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Question 9 (a)
Many candidates tried to start with sinC=1/n, a 

new equation on this specification, but then struggled to know what to do with the two 
values of n given in the question. Averaging, adding, subtracting, multiplying the two 
values or simply ignoring one of the values were common. There was little evidence of the 
application of the expression to the critical case with many candidates jumping straight to 
sinC=n1/n2. Although full credit was given, it is worthwhile noting that candidates need to be 
able to apply the equation to any situation for light passing between two mediums.

The candidate has shown all working 
clearly, using all the data given in the 
question, to arrive at the correct answer. 

Examiner Comments

In an AS examination it is rare that data 
given in the question is not needed.

Examiner Tip

This candidate has only used one value of n given 
in the question. 56.44 does not round to 50.

Examiner Comments
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Question 9 (b)
In order to answer this question candidates needed to consider what happens to the two 
rays at either side of the diverging beam. The angles shown in the diagram are not the 
incident angles and this caused many candidates to draw the exact opposite to what was 
expected. Some candidates showed the left hand ray refracting the wrong way.

Well drawn rays using a ruler.

Examiner Comments
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The reflected ray is clearly, by eye, 
not reflecting at the correct angle so 
would not be awarded the mark.

Examiner Comments

The question suggests adding 
to the diagram, this is where 
marks are awarded.

Examiner Tip
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Question 10 (a)(i)
The calculation itself did not pose too much difficulty with most candidates using the correct 
equation for strain. Errors came with reading from the graph, using the polythene line 
instead of the shrilk line. Of those who used the shrilk line, some misread the scale to arrive 
at 48. Some candidates seemed unfamiliar with the "M" prefix in the unit MPa with unit of 
ten errors being a common mistake on this calculation. 

This candidate has used the shrilk line to determine 
the stress but has misread the scale as 48.

Their value is then used correctly in the equation 
so although the incorrect answer is given they will 
score one method mark.

Examiner Comments

Always show your working clearly. If 
this candidate had not shown their 
working they would have scored 0.

Examiner Tip
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A clear correct answer. This candidate has 
remembered to convert MPa to Pa.

Examiner Comments

You need to be able to recognise 
and use prefixes to units.

Examiner Tip

Question 10 (a)(i)
The calculation itself did not pose too much difficulty with most candidates using the correct 
equation for strain. Errors came with reading from the graph, using the polythene line 
instead of the shrilk line. Of those who used the shrilk line, some misread the scale to arrive 
at 48. Some candidates seemed unfamiliar with the "M" prefix in the unit MPa with unit of 
ten errors being a common mistake on this calculation. 

This candidate has used the shrilk line to determine 
the stress but has misread the scale as 48.

Their value is then used correctly in the equation 
so although the incorrect answer is given they will 
score one method mark.

Examiner Comments

Always show your working clearly. If 
this candidate had not shown their 
working they would have scored 0.

Examiner Tip
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Question 10 (a)(ii)
A calculation that was tackled confidently with units given.

Clear correct answer given in metres.

Examiner Comments
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Question 10 (b)
Most candidates were able to achieve some marks in this short written question with all 
marking points observed regularly. The answer required a comparative description between 
shrilk and polythene. The term biodegradable was given in the question so this was given no 
credit.

This answer scores all three marks. There 
is a clear comparison between shrilk and 
polythene, demonstrated with comparative 
words such as higher, lower, less, with the 
conclusion that shrilk is better.

Examiner Comments

If a question is asking for you to compare two 
or more things then your answer should be 
comparative, so use descriptors such as greater/
smaller/more, rather than just large/small.

Examiner Tip
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Question 11 (a)(b)
(a) Huygens construction is new to the specification this year. Most candidates recognised 
this to be about diffraction, with the word diffraction being spelt correctly. Memorising a 
good description of Huygens construction would have enabled candidates to gain a mark 
but, often, candidates struggled to find the correct terminology here. 

(b) This question commonly scored 2 marks: candidates recognising that the rays are in 
phase and the bright spot is a position of constructive interference. It was rare to see any 
mention that the path lengths are the same.
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(a) Scores 2 marks. Clear description of 
wavelets and diffraction.

(b) The term "interfere" on the second line is 
insufficient. Fortunately this candidate then 
correctly states "constructively interfered" 
on the 5th line which does score the mark. 
Although not well expressed "a superposition 
occurs" could have also scored this mark. 

"Path distance is the same" gains a second 
mark since they are clearly referring to the 
two waves either side of the ball. It was much 
more common to see references to the phase 
difference than path difference.

Examiner Comments

Learn a good description of Huygens 
construction. The term "wavelets" is 
accepted as a description of secondary 
source of waves.

Examiner Tip
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Question 11 (c)
This question was taken from Topic 1 (working as a physicist): spec point 7. It may be 
useful to ensure candidates are familiar with this topic and able to apply spec points 1 to 8 
to all aspects of the course. Candidates recognised it was wave theory for 1 mark and those 
who achieved a second mark generally mentioned the idea of experimental evidence. Very 
few mentioned the need for results to be reproducible but it was very rare for full marks to 
be scored.

This answer scores 2 marks. One for "wave 
model". The second mark for the idea of 
experimental evidence. Comments relating 
to only waves behaving in this way would 
not get a mark.

Examiner Comments

Make sure you are clear on the difference 
between reproducibility and repeatability.

Examiner Tip

Scores 0 as the candidate is talking about particle theory.

Examiner Comments
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Question 11 (d)
This question is assessing a practical skill about which knowledge is assumed. Most 
candidates were able to name a suitable device. Whilst candidates gave the idea of taking 
several readings to calculate an average, some did not state that the readings should be in 
different places.

This candidate scores both marks. They use a micrometer 
for 1 mark, then correctly describe how it is used with 
readings across different places and finding an average.

Examiner Comments

It was not uncommon to see callipers 
written in the singular as a calliper.

Examiner Comments
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Question 12 (a)
Although the question does not mention that the guitar string is removed from the guitar 
this is core practical 7 (spec point 69) and candidates are expected to know the procedure 
to investigate this. There was a clear distinction between those candidates who were familiar 
with this and those who were not.

This scores both marks in the first three lines.

Examiner Comments

This is a candidate who has not recognised 
this as a core practical. Scores 0.

Examiner Comments

Make sure you are familiar with the 
core practicals. 

Examiner Tip
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This answer is treating frequency as an independent variable 
but its description in the question is that of a dependent 
variable. The question, however, is only asking about the 
tension so there is no need to refer to frequency to answer it.

Examiner Comments
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Question 12 (b)(c)
(b) Candidates coped well with a difficult size of graph with an awkward scale on the y-axis. 
A significant number did not appreciate that completing the graph meant drawing a line of 
best fit. Some leeway was given here due to the size of the axes but for an acceptable line 
of best fit there needs to be an approximately even distribution of points either side of the 
line. 

(c) Many failed to use a gradient from the graph to answer this question but simply 
substituted values from the graph or the table. The ability to manipulate an equation to 
give a straight line graph is an expected investigative skill. In this question candidates were 
expected to make a conclusion based upon the value they obtained. It was encouraging to 
see that candidates generally did this.
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Point plotted just out of tolerance. 
No line of best fit. Scores 1 mark.

Examiner Comments

Generally, completing a graph means drawing a line of 
best fit which may be a straight line (using a ruler) or 
a smooth curve. The line should be drawn with roughly 
the same number of points either side of the line and 
should not be forced through the origin. When drawing 
a line of best fit on axes covering a full page a 30 cm 
ruler is preferable to avoid a disjointed line.

Examiner Tip
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This candidate has equated the correct two 
equations but has used a value for wavelength of 
0.4 m so arrives at an incorrect answer. Despite 
this, they make a valid conclusion based upon 
their answer so they can score a mark for a 
conclusion consistent with their value.

Examiner Comments
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(b) Scores all 3 marks. Line of best fit is drawn with points on both 
sides of the line.

(c) This scores full marks. The x and y values of the gradient had 
been clearly shown on the graph and they have used this data in 
their calculation. The equations have been equated and rearranged 
and a wavelength of 0.8 m is used. The candidate gives the correct 
answer and makes a suitable conclusion at the end.

Examiner Comments
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Question 13 (a)
This style of question is new to this specification and there will be one or two on each 
paper. Of the 6 marks available, 4 marks are awarded for the physics and 2 marks for the 
candidate's ability to show a coherent and logically structured answer with linkages and fully 
sustained reasoning.

Candidates of all abilities were able to gain marks in this written answer with most 
candidates scoring 3 marks.

Electron diffraction is new to the AS specification so it was encouraging to see that 
candidates had gained knowledge and understanding in this area.
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In the first paragraph there are two physics 
points: recognising an interference pattern and 
that this demonstrates electrons exhibiting wave 
properties, which gets 2 marking marks. One 
linkage mark from the first paragraph is also 
awarded. A total of 3 marks.

In the second paragraph the candidate goes on to 
talk about the size of gaps in graphite being linked 
to the amount of diffraction. This was commonly 
seen. Whilst the de Broglie equation is given, it 
has not been linked to the speed and wavelength 
of electrons. Neither is there any mention of the 
pattern getting smaller as speed increases. No 
marks can be awarded in the second paragraph.

Examiner Comments

Quoting an equation in a written answer 
can be a useful way to justify the physics 
behind what you are saying. However, all 
terms in the equation must be defined.

Examiner Tip
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This answer scores a total of 5. There are 5 physics points in 
the answer for which 3 marks are gained, plus 2 linkage marks.

The only physics point missing is the reference to angles and 
wavelength, the 4th Physics point on the mark scheme. This 
point was rarely seen.

Examiner Comments
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Question 13 (b)(i)
To answer this question candidates needed to show a clear derivation of an equation using 
the diagram. As the equation was given in the question this meant that there was some 
fudging going on and the mark scheme was designed to avoid awarding marks to these 
candidates. Many candidates were unable to recognise the total extra distance travelled by 
the beam from the diagram which meant that they were unable to pick up any marks as 
their derivation went nowhere. Most candidates were awarded 0 marks.

Incorrect labelling of the angle was common, 
as was the lack of recognition of what the extra 
distance was, as seen in this example scoring 0.

Examiner Comments
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This answer scores full marks from just the 
annotations made to the diagram. The angle 
is labelled correctly and the extra distance is 
shown. The written explanation confirms that 
this candidate understood what they were doing.

Examiner Comments

If the question suggests you add to the 
diagram then remember that marks 
may be awarded for doing this correctly.

Examiner Tip
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Question 13 (b)(ii)
Most candidates scored 0. Many candidates thought that this is something to do with energy 
levels. Those that did have some idea, but hadn’t got the terminology of different orders, 
usually couldn’t describe it well enough to score.

Use of the word "orders" is acceptable as 
a suitable technical term in this situation.

Examiner Comments

This candidate needed to replace the word material for atom.

Examiner Comments
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Question 14 (a)
Most candidates scored full marks on this straight forward calculation using an equation that 
is new to this specification but simple mistakes with rounding were made.

This scores both marks.

Examiner Comments

Scores 1 mark only. Does not give their 
answer to at least one more significant 
figure than given in question.

Examiner Comments

In a show that question you must give you 
answer to at least one more significant 
value than given in the question.

Examiner Tip
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This scores 1 as the answer has been 
rounded incorrectly to 1.21

Examiner Comments

You are expected to be able to 
round numbers correctly.

Examiner Tip
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Question 14 (b)(i)
Candidates were being assessed on their knowledge that the focal point is the point at which 
an image is formed when the object is a long way away. In this situation the rays from a 
point on the object are parallel when they are incident at the lens. The use of the word 
parallel was needed. Alternatively a mathematical approach was accepted. Attempt at a 
written answer was more common but a mathematical approach was also used frequently, 
and usually more successfully.

This answer scores both marks for correct use of the word parallel 
and a recognition that the rays are focused at the focal point.

Examiner Comments

This is a correct response using a mathematical approach.

Examiner Comments
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Question 14 (b)(ii)
The property of an image can be described as upright or inverted, diminished or magnified, 
and real or virtual. It was clear from candidate responses that there were those who were 
used to using these three descriptors and those who were not. More practise at drawing ray 
diagrams and describing the image would make this more intuitive.

A perfect full mark answer using 
correct terminology.

Examiner Comments
When describing the properties of an image 
usually just three words will do: upright 
or inverted, diminished or magnified, and 
real or virtual. Sometimes you may also 
be expected to calculate or measure the 
position of the image.

Examiner Tip

This candidate has not used the three 
descriptors to give the properties of 
the image although has mentioned 
one of them for 1 mark.

Examiner Comments
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Question 14 (c)
Candidates were expected to use 1/f = 1/u + 1/v to calculate the focal length f. They 
needed to remember to use a negative value v for a virtual image but very few seemed to 
know and use the sign convention for real and virtual images, convex and concave lenses. 

A well laid out answer, gaining full marks.

Examiner Comments
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This candidate did not use -v and 
arrived at an incorrect answer of 75 
mm. As they showed their use of the 
equation this answer will have scored 1.

Examiner Comments

A common misconception is that because the 
image is virtual the lens must be a diverging 
lens. A virtual image may be formed from a 
converging lens – for example, a magnifying 
glass. Make sure you are familiar with the 
sign convention for real and virtual images 
and converging and diverging lenses.

Examiner Tip
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Question 15 (a)
Section B can draw on knowledge from all parts of the specification across papers 1 and 2. 
This question uses a short text to provide stimulus for the question.

Candidates recognised this to be about the photoelectric effect or some referred to 
ionisation. The mark scheme enabled candidates to achieve marks whichever approach 
they took. Correct reference to photons was necessary for 1 mark. The idea of a one to one 
interaction has come up on past papers but it is not being stated. Many candidates found 
it difficult to express the physics clearly for the last marking point. The question refers 
to radiation being able to "knock electrons out of atoms". There is an expectation here 
that candidates understand that this is referring to the release of electrons and no marks 
were given for a candidate who simply repeated this phrase from the question. It was also 
common to see phrases such as "when the energy overcomes the work function" or "when 
frequency satisfies the threshold frequency". This is not specific enough; the inclusion of the 
words "is greater than" instead of overcome or satisfies would score a mark.

This scores 1 mark for photons. There 
is no one to one interaction; a photon is 
absorbed by an electron would have been 
sufficient. In line 4 they are half way to 
the last mark but then repeat the phrase 
in the question "knocked out". If they had 
rephrased it as "released" the candidate 
would have been awarded this mark.

Examiner Comments

It is good practise to refer to the 
question in your answer but no credit 
is given for simply repeating what you 
have been told in the question.

Examiner Tip
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This candidate is talking about energy 
levels. Whilst a candidate who does 
refer to energy levels could score some 
marks, this candidate scores 0. 

Examiner Comments
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Question 15 (b)(i)
Nearly half of all candidates failed to score on this question. This may have been a 
consequence of candidates not being fully aware of the synoptic element and so did not 
expect to be answering a question about potential dividers. Careful reading of the question 
indicates that they are to write about the potential divider circuit but instead they looked 
at the circuit as a whole. Of those who realised that this was about potential dividers they 
struggled to express their answer clearly. The question refers to 0 and 1.5 V so candidates 
were expected to describe what has to happen to the slider to get 0 V and similarly for 1.5 
V. A significant number got these the wrong way round: 1.5 V achieved with the slider at the 
bottom and vice versa. 
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A rare 3 mark answer. They have recognised and linked 
the position of the slider with the resistance across the 
voltmeter and the reading on the voltmeter at the two 
positions of maximum and minimum resistance.

Examiner Comments

This candidate has not answered the question 
about the potential divider but has described 
what is happening to the photocell. This was 
a common incorrect approach.

Examiner Comments

Read the question carefully to make sure 
you are answering the correct question.

Examiner Tip
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This candidate is attempting to answer the 
question but is struggling to find the correct 
language. One mark is given in the first 3 
lines for 1.5 V produced when the slider is at 
the top, but there is nothing after that. They 
have a higher resistance when the slider is 
at the bottom which is incorrect. In the last 
line the expression "0 V to flow" is poorly 
expressed physics.

Examiner Comments

Potential difference (voltage) does 
not "flow". There is a potential 
difference across a component.

Examiner Tip
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Question 15 (b)(ii)
Most candidates failed to score. Most common mistake was to multiply or divide 0.6V by 
the charge on an electron. At least this demonstrated some recognition of electronvolts. An 
answer of 0 V was also common.

A common incorrect answer – 
multiplying by e.

Examiner Comments

The question asks candidates to "state". This 
means that no calculation is needed.

Examiner Tip
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Question 15 (c)
The command word used here in the question is discuss. Here, the candidate is expected 
to explore all aspects of whether the photocell arrangement is a valid demonstration. This 
requires the candidate to give reasons for why it is valid and why it is not valid. Overall 
less than half scored any marks but most candidates made an attempt. The most common 
points awarded were: for the same concept, one using UV for the other light, and the idea 
of different materials. The other points were hardly, if ever, seen. There were 4 independent 
marks for this question, so a candidate should try and give four different reasons and not 
spend too long repeating or explaining just one idea.

This candidate scores 3 marks. They give two reasons why it is not a 
valid demonstration: different wavelengths and different materials. At 
the end they make the point that they show the same principle. 

Examiner Comments
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This also scores 3 marks: light v UV, dust v 
metal and uses the same concept. The first 
sentence is a little misleading as it seems to 
suggest that it is valid as one uses light and the 
other uses UV – matching an invalid argument 
with the statement that it is valid. It does not 
apply in this response as only 3 physics points 
are awarded but it may have prevented the 
candidate achieving full marks if there had been 
4 physics points made (see additional guidance 
on mark scheme).

Examiner Comments

There are two points of view. Structure 
your answer with two paragraphs; 
one starting "Valid because..." and the 
other starting "Not valid because..." 
putting the correct arguments in each 
paragraph.

Examiner Tip
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Question 16
This question contains a synoptic element, drawing on mechanics from paper 1 and 
materials. Most candidates were able to score marks within this question.

(a) There was some uncertainty about drawing the force arrows. Tension and weight were 
the most commonly recognised but for many candidates the reaction force was either 
mislabelled (push of foot on rock, normal) or drawn horizontally to the right. 

(b)(i) This question was done well. Resolving the force to either cos or sin (cos preferred) 
and equating to the weight.

(b)(ii) Most candidates scored marks. The two main pitfalls were: either not including the 
1/2 within the equation, or not converting cm to m. 

(b)(iii) Only a minority of candidates scored the mark. It was common to see references to 
energy loss or other forces in action. Those who came close to the correct answer stated 
that it was the elastic limit that should not be exceeded.
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(a) 2 marks for the tension arrow and weight arrow.

(b)(i) Weight has been calculated but the candidate 
has done nothing with it so no marks awarded.

(b)(ii) The candidate has not converted cm to m. 
Working is clearly shown so the candidate scores  
1 mark.

(b)(iii) Yield point is beyond the limit of 
proportionality. No mark.

Examiner Comments

You need to know the difference 
between the limit of proportionality, 
the elastic limit and the yield point.

Examiner Tip
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(a) This gets 2 marks: one for the tension arrow and 
one for the weight arrow. Even if the arrow horizontally 
to the left had been labelled correctly, full marks could 
not be awarded as there are too many arrows drawn.

(b)(i) Correct calculation of weight used correctly with 
the vertical component of T.

(b)(ii) Shows correct calculation using the show that 
value – scores 2 marks.

(b)(iii) The elastic limit usually exceeds the limit of 
proportionality so this is not accepted.

Examiner Comments

b(ii) Wrong equation – the candidate has not multiplied by 
1/2. Scores 0. This equation is given on the data sheet.

b(iii) An incorrect reference to energy.

Examiner Comments
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(a) Only the weight arrow is correct. 1 mark.

(b)(i) The weight has been correctly calculated but the candidate has then done 
nothing with it. 0 marks.

(b)(ii) Correct answer using the show that value of 600N from (i). Scores 2 marks.

(b)(iii) This is referring to the elastic limit and not the limit of proportionality so 
does not get the mark.

Examiner Comments
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Paper Summary
This paper provided candidates with a wide range of contexts from which their knowledge 
and understanding of the physics contained within this unit could be tested. 

Whilst a sound knowledge of the subject was evident for many, sometimes candidates 
struggled to find the language to use in order to write precise and unambiguous answers. 
This will have prevented marks being awarded.

Based on their performance on this paper, candidates are offered the following advice:

• More practise of a wider range of questions on the newer parts of the specification is 
needed in order to become more confident in these areas, for example, optics. 

• Thoroughly learn the procedures of the core practicals and the practical skills involved. 
Knowledge of each of the core practicals is assumed and being able to apply practical 
skills in different contexts is required.

• Become familiar with the specification points within topic 1, which may be applied to any 
part of the specification.

•  Learn to recognise and use prefixes in front of units.

• Look at the number of marks available for the question and ensure you include a 
sufficient number of different points in your answer. Remember that you gain no credit 
for simply repeating 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:

http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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