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Intoduction
The paper for the International Alternative to Internal Assessment is written to assess the 
skills associated with practical work in physics and addresses skills associated with planning, 
data analysis and evaluation. Set in a wide variety of contexts the questions will be more 
accessible to those candidates who have carried out a range of practicals in the laboratory. 
There are questions concerning choice of apparatus and the use of that apparatus that will 
be immediately familiar to those with the practice behind them.

The title of the paper, Experimental Physics, is the same as that for unit 6 for home centres 
and the mark scheme for each paper is designed to reflect the demands made on home 
candidates in their coursework for unit 6. In this way all candidates face the same test at 
A2.

The style of the paper is that there are four questions that combine to test the range 
of practical skills from the beginning of the experiment to the end. So the first question 
will usually address the selection and use of measuring instruments, the middle two 
questions will ask the candidate to plan an experiment, this is usually one mentioned in 
the specification and analyse some data from an unfamiliar context; a plan at this level will 
consist of a number of stages. The final question asks the candidate to consider a practical 
situation that they might have seen in the laboratory and to answer questions on how such 
a practical might be carried out; there will normally be some data to analyse by drawing a 
graph.

Uncertainty in measurement and its effect on a conclusion are ideas that run through the 
paper and can occur in a variety of ways; numerical work is expected to show an awareness 
of the role of significant figures and physical units. Candidates are expected to be familiar 
with standard practice in an A level physics laboratory.
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Question 1 (a)

This question is straightforward but requires candidates to answer in a way appropriate 
to an A level physics student. Specifically, a junior student would use a ruler and here we 
expect candidates to realise the appropriate item is a rule - the length is not important. 
Similarly they are expected to include a technique, as is implied by the question.

The percentage uncertainty calculation was done correctly by nearly all candidates but 
surprisingly few candidates scored the first mark.

This candidate suggests using a rule but does not get the mark 
because they give no indication how they will use the rule. 
The percentage uncertainty calculation is very clear - and correct.

Examiner Comments

Always show your numerical working - even when 
the calculations are easy.

Examiner Tip
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The first answer is not at an appropriate level, 
either in calling it a ruler or in use of technique. 
The uncertainty is correct in that it is a 
millimetre but in the context of the measurement 
in the question the percentage uncertainty 
should use the actual measurement as the 
denominator. Thus 100 times (1mm/20mm).

Examiner Comments

A rule will have the zero mark right 
at the end, a ruler will have an 
uncalibrated portion at the end.

Examiner Tip

Here the instrument is correctly called a rule - the 
length is not important, provided it is long enough. 
The candidate also gives both the techniques 
associated with this measurement. 
The percentage uncertainty calculation is exemplary.

Examiner Comments

The tray is made of moulded plastic and 
the depth will be uneven, so taking the 
mean value of repeat readings is vital for 
an accurate estimate of the depth.

Examiner Tip
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Question 1 (b)

It is not necessary to repeat the wording of the question. Some candidates chose to send 
the waves up and down the length of the tray, presumably because this was a larger 
distance and time and so percentage uncertainties would be smaller. This was unimportant 
as the question asks about measuring technique.

Nearly all candidates scored one mark here but quite a number missed the second.

Here the candidate gives an excellent answer that 
might only be improved by omitting the first sentence.

Examiner Comments
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This candidate is only awarded the second mark.

This answer is misleading. The important aspect of repeating 
your measurement is that you take the measurement several 
different times - and then find the mean. 
Here, it looks as though the candidate will be measuring one 
cross on 10 different occasions which is a good technique but 
the actual time measured will be very short, so they should 
measure several crosses so that they take the mean of a set of 
larger numbers with a lower percentage uncertainty.

Examiner Comments

Measurements of a larger value of the variable 
will have a lower percentage uncertainty.

Examiner Tip
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Question 1 (c)

The majority of candidates scored the first, relatively easy, mark for a velocity calculation 
- by using an appropriate number of significant figures. Here 2 or 3 SF are expected in the 
answer since that is the number used in the data in the question.

The second part requires the correct calculation of percentage uncertainties and then their 
correct combination - by adding, thus finding the uncertainty in a derived quantity.

This candidate scores the mark for the calculation and the 
first mark for the uncertainties since they calculate at least 
one correctly. They lose the second mark in (ii) because the 
percentage uncertainties should be added when the two 
quantities are multiplied or divided.

Examiner Comments
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This candidate combines the percentage uncertainties correctly. 
Since it is only estimates of the uncertainty that are required it 
is not appropriate to quote 3 SF, here 1 SF gives us exactly the 
information we need. This was awarded 2 marks.

Examiner Comments

Uncertainties are only estimates at best and 
precision is not appropriate.

Examiner Tip
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Question 1 (d-e)

These sections require candidates to do a simple calculation and then consider uncertainties 
in drawing a conclusion.

Most candidates scored the first mark but many made a mistake with the uncertainty, using 
the value for the distance in c (i) and not the depth in a (ii). They usually performed the 
right calculation but using the wrong values. Part (e) was done particularly well with very 
many candidates scoring both marks. The comparison of %Diff and %Unc was the more 
usual route but using the range of values based on the uncertainty was equally valid

These answers are clearly laid out and correct. The units and 
powers of ten in (d)(i) are handled well too.

Examiner Comments
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Question 2

Question 2 concerns measuring the current through a diode as its temperature is changed. 
The potential difference across it must be kept constant so familiarity with ordinary 
laboratory details is particularly helpful here.

Scores varied quite considerably in this question and it seemed that many candidates were 
unfamiliar with heating items and recording temperature.

This is a good answer.
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The fixed resistor protects the diode by limiting the current since 
the variable resistor can be reduced to zero. Few candidates 
appreciated this. 
The diagram shows all the necessary information including 
support for the diode.

Examiner Comments

Heat sources should be named, here bunsen burner is the 
right thing. Arrows labelled 'heat' does not get the mark. 
Use a ruler to draw your diagrams.

Examiner Tip

This candidate is on the right track but needs to include more 
detail either about the hazard of too much current through the 
diode or why the resistance might be too low.

Examiner Comments
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The answers here are not of A level standard. They do show the candidate has some idea 
about the practical work but only in a rather general way.

The diode, with its plastic case will take longer to get to the 
temperature of the water than the thermometer. 
'Eye level with thermometer' is a popular response, often 
accompanying 'parallax'. This will usually only get a mark if it is 
accompanied by a diagram showing exactly what is meant since 
parallax is often inappropriate. 
In this experiement it is not useful to repeat readings since the 
situation does not change between readings. It is better to ensure a 
higher than usual number of readings so that anomalies stand out.

Examiner Comments
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In part (c)(ii) the precautions should be those taken to help obtain 
accurate results. If you are not keeping the diode under the water 
you are not really doing the experiment, but touching the sides will 
make temperature measurement inaccurate. 
For part (d) some knowledge of the theoryis required. This is a good 
answer since it recalls the fact that the voltage is constant. Answers 
considering an increase in drift velocity were not awarded marks.

Examiner Comments

There are usually 4 marks on each paper that require candidates to 
recall some knowledge from the specification. 
Answers talking about the increase in carrier density were equally valid.

Examiner Tip
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Question 3 (a-b)

Question 3 is about some data in an unfamiliar context, many candidates scored well 
showing a familiarity with graphical display of data. The commonest error was that of 
drawing a straight line - or even two - somewhere near the data points.

Most candidates were able to calculate the temperature correctly using Wien's law.

Physical laws will never produce data that joins like this. 
If a candidate makes this mistake they can still access 
the remaining marks by identifying their maximum 
correctly, like this candidate has done, and then 
calculating the temperature correctly.

Examiner Comments

Drawing smooth curves through data 
points is a skill that requires practice.

Examiner Tip
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This candidate scores full marks.

A fairly good curve, but the candidate lacks the confidence 
to mark the maximum at an unrecorded value.

Examiner Comments
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The line is thin but clear and shows a definite maximum which 
is marked and the value read correctly from the axis. This value 
is then used correctly to find the temperature using Wien's law.

Examiner Comments

Don't assume the Best Fit Line will be straight.

Examiner Tip
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Question 3 (c)

This question required candidates to appreciate the nature of a first set of observations and 
apply what they knew about handling data to this situation.

Many candidates were very able to do that and for 2 marks it is a good idea to write 2 bullet 
points starting on different lines, this helps to clarify things in the candidate's mind and 
makes their answer clearer on paper. Some candidates thought the range of readings 
uneven but this was not important for a simple maximum and to be more specific about the 
units for the intensity raises more problems for the candidate than it solves and seemed 
unimportant in the answers given.

This candidate recognises that the sample size is too small 
but suggestions about further readings are not helpful. It 
seems they drew a straight line and identified the last point 
(incorrectly) as  an anomaly.

Examiner Comments

A good answer in every way.

Examiner Comments
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Question 4 (a)

This question was answered well by a high proportion of candidates but a number spoke 
about the conducting properties of wood or metal or said that the metal would be attracted 
or repelled.Neither of these was awarded the mark.

Induced magnetism will always produce attraction, this spoiled an 
otherwise good answer which mentioned the effect on the experiment.

Examiner Comments

This answer gets the mark as a benefit of  the doubt since it is 
not clear why the candidate thinks the hardness of the magnetic 
property is significant but they make the link between this 
and the outcome of the experiment.

Examiner Comments
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Question 4 (b)

This question discriminated between the candidates who knew a little about measuring 
technique and those who could apply correctly what they knew. Many candidates scored 
a mark for measuring more than one period and some for repeating for a mean. The third 
mark was seldom awarded since some candidates put a mark on the moving magnet or 
failed to use a timing marker at all. The choice of marker is not important but it should be 
placed at the centre where there will be the smallest uncertainty in the timing of the magnet 
since it is moving quickest.

The choice of a stopwatch to measure the period is not deemed demanding enough at this 
level to warrant a mark on its own.

Many answers to this question were too long and contained too much irrelevant information.

This candidate only gives one response and is awarded one 
of the three marks available.

Examiner Comments

The third mark is given, benefit of doubt, for the centre point 
of oscillations even though the candidates doesn't say how they 
will set the centre point. The eye being in line with the magnet 
means very little without a diagram.

Examiner Comments
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Question 4 (c)

Candidates confused time and speed here. The oscillations decay in amplitude but at a 
constant frequency and it is the change in amplitude that is important here. Heavily damped 
oscillations that died away almost immediately were allowed.

The fact that the oscillations decreased faster was the crucial aspect 
of correct answers. Here the spurious transfer of energy was ignored.

Examiner Comments

Discussing speed by itself was not awarded the mark.

Examiner Comments

Very heavy damping, but acceptable as an answer to a 
question that was not specific.

Examiner Comments
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Question 4 (d) (i)

This is a variation on the usual question about plotting the data as a straight line. It is 
not enough, for 2 marks, just to say that the variables as listed are proportional, rather 
candidates must also identify the gradient as one of the quantities in the equation.

Having no intercept is not the same as having a zero intercept. A graph of pressure against 
volume for an ideal gas has no intercept, this equation suggests that the intercept will be 
zero.

Here the candidate correctly identifies the intercept as 
zero and the gradient as k, which is given as a constant in 
the question meaning that the line is straight.

Examiner Comments
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The gradient is identified with k again here but the candidate 
does not make clear why they think the graph will pass through 
the origin. To write that c = 0 is the safest option.

Examiner Comments
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Question 4 (d) (ii-iii)

For the graph plotting there was a variety of ways that the best fit line could be drawn. 
Candidates who joined the top and bottom plots lost the best fit mark and generally it 
is expected that plots will lie on either side of the best fit line. The table was completed 
correctly by most of the candidates who found little difficulty getting the units correct. The 
majority of the candidates attempted the right graph.

Many candidates lost the marks in part (iii) because they did not refer to the graph they had 
just plotted but wrote only about the equation. Those that did refer to the graph often failed 
to mention why it was expected to be straight.
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Here the candidate makes two mistakes by 
putting the wrong unit at the top and only 
using 2 significant figures for the data. This 
will cause the graph to look very odd.

Examiner Comments

Use 3 SF for all graph work. For plotting 
data and for the value of the gradient.

Examiner Tip

This candidate quotes 4 SF, although the last SF will not be 
very useful in plotting data this is not penalised. Although it is 
preferable to have the quantity divided by the unit in the header 
this way of showing the units is acceptable.

Examiner Comments
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The candidate with 2 SF in the table produces this graph. They 
now lose the unit mark and have joined the plots in dot-to-
dot fashion. They still score marks for the scales and the plots 
which are correct to 2 SF.

Examiner Comments
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This candidate makes the common mistake of plotting 4.02 at 
4.2 and loses the plotting mark but still gets the best fit line on 
benefit of doubt - it really should pass just above the bottom plot.

Examiner Comments
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This candidate writes that the graph does not pass through 
the origin to score the first mark but also states that there is a 
y-intercept. This candidate then goes on to say that this is not zero. 
No mention of the straight line so only one mark.

Examiner Comments

This candidate writes about their graph saying that does not 
pass through the origin and makes it clear that the line has a 
constant gradient and so is straight.

Examiner Comments
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Paper Summary
•	 It is recommended that teachers familiarise themselves with the demand at this level by 

looking at the coursework support material available on the Edexcel website GCE Physics 
pages.

•	 It will be helpful for candidates to look at past papers and their mark schemes as part of 
their exam preparation. These are also available on the website.

•	 There can be no substitute for carrying out practical work in the laboratory and 
discovering how enjoyable it can be to successfully record and analyse some real 
physics.
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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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