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Introduction

The overall performance of the candidates on this paper was very similar to that produced 
on previous papers. However, it appears some candidates were not familiar with the format 
of question 16. Those that saw past the spreadsheet and thought about the context and the 
physics of the alpha scattering experiment and then made an attempt at the question, went 
on to score some marks.

The responses for the other questions covered the full range of marks allowable with full 
marks being scored frequently for all question parts. Candidates were able to demonstrate 
their knowledge and understanding of the full range of topics in this unit. 

Section A Multiple Choice (MC) questions

The order of most correct answers to least correct was 7, 8, 3, 4, 9, 6, 10, 1, 5, 2.

The performance on some of the multiple choice questions was disappointing. Question 
3, which asked for the unit of the time constant for a RC circuit, was expected to score 
very well but only 59% of candidates got it right. Question 10 was another straightforward 
question about the use of high energies in particle production, but again only 31% got this 
one right.

The MC questions are at the start of the paper and cover 10 different topic areas; therefore, 
the candidates have to recall a lot of physics, in a short space of time, at the start of the 
exam. They might perform better on these questions if they started with question 11 and 
12, which are usually quite straightforward and then went back to the MC questions when 
they have settled into the examination.
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Question 11 (a)

Most candidates were able to derive the equation as asked and scored both marks. 
Candidates should be encouraged to make a clear statement of the equation/equations they 
are using before either substituting one equaqtion into another or equating two different 
expersions for a given variable. This question asked for the given equation to be derived. t 
is incorrect to take the equation and work backwards to show that p=mv. Candidates who 
did this scored 0.

.

Do not take the equation and work backwards.

Examiner Tip

A well laid out answer where the 
candidate's work can be clearly followed.

A reverse argument answer.

Examiner Comments

Examiner Comments
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Question 11 (b)

A significant number of candidates scored full marks for the calculation but the most 
common error made was in not realising that KE was eV. Less able candidates confused their 
symbols and used KE =1/2mv2 substituting potential difference for velocity. Additionally, 
some candidates forgot the square h or forgot to find a square root.

Although the question asked the candidates to use the equation, some chose to go back and 
find the kinetic energy first. They were not penalised for this because they had effectively 
penalised themselves in terms of time spent on a longer method.

Value of h hasn't been squared.

Examiner Comments
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When substituting into an equation care must 
be taken to ensure all steps are included.

Examiner Tip

A well laid out answer that is clear to follow.

Examiner Comments
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Question 12

Part (a) was a straightforward calculation of values, plotting of points and drawing a line 
of best fit. Quite a few candidates did score both marks, but significant errors were also 
made. This question is based on practical work and so the values for the table should be to 
3 significant figures, consistent with the other values in the table. Some candidates chose 
to draw the line first and then read the missing points off the graph whilst others having 
calculated the values and plotted them failed to draw the line.

Part (b) required candidates to understand the log relationship and this was more 
challenging. Many did not realise that they had to find the gradient and tried, usually 
unsuccessfully, to substitute into the formula, losing both marks. Of those candidates who 
did find the gradient most of them omitted a unit when they equated the gradient to the 
constant. Normally this would have resulted in the last mark not being awarded, however 
because of the difficulty of the concept involved and there only being two marks, it was 
decided not to penalise the lack of a unit. This does not set a precedent for future papers. 
Candidates need to realise the possible penalty of working to too few significant figures. 
Since the range of gradients we were looking for was 0.061 to 0.066, candidates who 
worked to 1 significant figure 0.06 did not get the mark.

An example of an answer that scores full marks. The unit wasn't being marked on this 
occasion but lnmV/m is not acceptable. Candidates need to know that e has no units so the 
unit of the constant is cm-1 or in this case where the candidate has converted to metres,  
m-1.
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This scores full marks. Candidate has converted cm to m-1. 
The unit was not marked this time but if it had been this 
is not an acceptable unit. Candidates need to know that e 
has no units so the unit is either m-1 or cm-1.

Examiner Comments
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Values calculated and plotted but the graph hasn't been drawn.

A graph is not complete until a line of 
best fit has been drawn.

Examiner Tip
The graph is not complete.

Examiner Comments
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Question 13

A lot of candidates were successful with part (a). The tolerance in the question was a 
tolerance on the capacitance of the capacitor and candidates were expected to show this in 
their working. A number of candidates found 120% of V while others did a calculation of Q 
and then found 120% of that. Whilst this could give the correct numerical answer, it was an 
incorrect method and scored two of the three marks. It was only a minority of candidates 
who struggled with the percentage increase or could not convert microfarads to farads.

Quite a few candidates were successful with part (b) but a number of different mistakes 
were made. Incorrect equations were used, some candidates used the nominal capacitance 
rather than the maximum value and quite a few candidates confused their symbols for units 
with the symbols for quantities. This meant that they used the charge in (a) measured in 
Coulombs as their value of capacitance, symbol C.



GCE Physics 6PH04 01 11

Make sure you don't confuse the symbol C 
for capacitance with the symbol C for the 
unit of charge, the coulomb.

Examiner Tip
Candidate does a Q=CV calacution and adds the 
20% at the end, then substitutes the value of 
charge for capacitance. This scored 2 of the (a) 
marks and 0 of the (b) marks.

Examiner Comments
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Question 14

This question was best answered by candidates who focussed on the physics content of 
this unit, in this case electric fields. The most able candidates did realise that this was a 
question about a uniform field, leading to a constant force and uniform acceleration. Marks 
were available for both the physics of the situation and the interpretation of the graph, yet 
very few who referred to the graph commented on the uniform acceleration. The majority of 
students focussed on the ball acquiring charge and being repelled from one plate/attracted 
to the other plate. This was an acceptable way into the question but what was worth 1 mark 
was repeated several times, gaining no more credit.

In order to score full marks, some reference to the graph had to be made.

In reality, very few candidates did refer to the graph and the least able candidates 
interpreted the increasing negative velocity as a decrease in velocity showing a very poor 
understanding of graphs in more than one quadrant. Again, it was the weaker candidates 
who tried to answer this question in terms of electromagnetic induction and Faraday's Law.

Because there were six marking points for a maximum of four marks, most candidates did 
score some marks but where it was common to award 1,2 or 3 marks, it was not often that 
the full 4 marks were awarded.

An example of an answer that focuses on the aquisition of charge only, making just one 
physics point. There is no reference to the graph at all.
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If a question asks for an explanation of a 
graph, your answer must refer to the graph.

Examiner Tip

This is an example of an answer that does look at the graph 
and scores 2 marks. However, there does need to be a link to 
what causes the acceleration in order to score more marks.

Without necessarily understanding the physics, 
the graph shows uniform acceleration and a 
sudden change of direction. A student could start 
here and then try to fit this to the situation.

Examiner Comments

Examiner Comments
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This scored 4 marks for the uniform acceleration. 
force and uniform field. In this case it doesn't 
matter but the last part wasn't good enough for 
the velocity mark since it only refers to the velocity 
falling to zero rather than becoming negative.

Examiner Comments
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Question 15

(a)Previous comments about how to solve this type of problem (i.e. use conservation of 
energy and do not use equations of motion) appear to have been successful with far fewer 
candidates using the wrong method.

In part (b) the majority of candidates were able to correctly apply the conservation of 
momentum to obtain the correct answer. Again a few candidates worked to too few 
significant figures so that their arithmetic could not be checked and a very small minority 
assumed that the ball stuck to the bat on impact. What was disappointing was how few 
candidates could state a valid assumption, the most common one being given was the 
momentum wa conserved. Candidates need to understand that applying a conservation law 
does not imply an assumption.

Part (c) was about the type of collision. Candidates need to know that an inelastic collision 
is where there the KE after the event is less than the KE before the event. It is not just that 
KE is not conserved. If no forces are acting, so that momentum is conserved then there 
cannot be an increase in KE. The question was based on the values obtained by a student 
in an experiment, so when the calculation showed a very small increase in KE (0.004 J), 
candidates were expected to realise that this was related to the uncertainity in the readings 
so that the values were so close that this was an elastic collision.

Part (d) took this further and expected candidates to realise that due to the uncertainties in 
the values, this could have been an inelastic collision. This should have answered in terms 
of the uncertainty in the readings, i.e. identifying that x was measured to the nearest cm 
and commenting that the % error in x would be greater than the % error in h.  None of the 
candidates did this, so the mark scheme was opened up to allow for sensible reasons why 
x might be inaccurate and the effect this would have on the calculations. Comments had to 
refer to the experiment and not be vague general answers such as 'there might be parallax 
errors'.
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Discussing a conclusion is best done 
in terms of % uncertainty.

Examiner Tip

Candidate has used some  ‘show that’ values and 
some calcuated values but even so gets a very 
small difference indicateing an elastic collision. 
The answer to (d) is too vague for merit.

Examiner Comments
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Set work out clearly, use sybols 
for equations before substituting 
values in so that the examiner 
can clearly see what has been 
done.

Examiner Tip

A poorly laid out momentum calculation with few words to 
help, but correct speed found so does score 3 marks for (b).
In (d) candidate does at least acknowledge that KE shouldn't 
increase and goes on correctly, to suggest that it is because 
of recording a height for a moving ball.

Examiner Comments
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Candidate should work to the same number 
of significant figures as in the question. This 
is an exampe of a candidate who thinks the 
assumption of that momentum is conserved.

Examiner Comments
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Question 16 (a)

The drawing of electric field lines has been set in previous examinations and there is 
evidence that candidates are taking note of the previous feedback that has been given, with 
nearly 60% of candidates scoring 3 marks. Marks are lost through lines not being straight 
and not equispaced. Candidates should be encouraged not to draw too many lines as this is 
when the errors usually occur.

This scored 1 mark for the direction of the field. 
The lines are neither straight or equispaced.

Examiner Comments
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When drawing field lines, the more you 
draw the more difficult it becomes to get 
the marks. Don't draw too many!

We require a mimimum of four lines. 
There is no need to draw more and a 
ruler will help you to draw a staright line.

Examiner Tip

Examiner Tip

This scores 2, the lines are straight 
but not equispaced.

A perfect answer.

Examiner Comments

Examiner Comments
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Question 16 (b) (i)

Part (b) of this question proved very challenging to most candidates with a large number 
making no attempt at all. Spreadsheets are covered in the 'How Science Works' criteria, 
page 165 of the specification. There have been a number of spreadsheet questions on other 
papers but this was the first time that the use of E was used to indicate the power of ten 
in each cell. This is correct spreadsheet notation but possibly some candidates had not 
seen it. When faced with a question like this which has an unfamiliar format, candidates do 
need to try to think of the physics being asked. This question was about the force acting 
on an alpha particle as it approached a gold nucleus and how that force could be used to 
determine speed and displacement. In this type of question, candidates can answer in terms 
of conventional symbols, cell notation or numerical values.

In (b)(i) candidates needed to identify the equation for Coulomb's Law and use the correct 
values of the two charges. This was the best answered part of the question but still only 
30% of the candidates scored 2 marks.

A correct answer that scored both marks. The 
candidate could have left the denominator as r2 
and still gain both marks.

Examiner Comments
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Question 16 (b) (ii)

(ii) Momentum is introduced into the specification in unit 4 and candidates should be looking 
for questions where they will be expected to use force as rate of change of momentum. 
This question required candidates to realise that if you had a force and a time, then you 
could find a velocity change. Most candidates who even attempted this ignored the velocity 
change or wrongly assumed u=0. Candidates who did this were, at least, using the correct 
concept and so did score some marks. 70% of candidates scored 0 for this part.

Remember, that acceleration when measured 
for an object that is already moving, is defined 
as a = (v-u)/t. If the objects starts from rest 
then u =0 and calcuation becomes a=v/t.

A key component of unit 4 is that force 
is rate of change of momentum. Writing 
that down correctly scores 2 marks.

Examiner Tip

Examiner Tip

A correct start but candidate uses v 
instead of v-u.

A rare example of an answer that scored 
3 marks, using conventional symbols and 
numerical values. Having got to a change in 
velocity, this candidate realised that because it 
is a replusive force, there is a negative sign in 
the calculation.

Examiner Comments

Examiner Comments
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An example where the candidate used 
cell notation and starts correctly but makes 
a wrong assumption about u so loses the 
third mark.

Examiner Comments
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Question 16 (b) (iii)

Again many candidates left this blank and the most common answer was that distance = 
speed x time. This scored 1 mark. Very few candidates were able to follow through the idea 
that if there was a force, there was an acceleration and therefore a changing speed so an 
average velocity had to be used. Only 3% of the candidates scored 2 marks.

Question 16 (b) (iv)

Conceptually candidates found this very difficult and again there were many blank answers.

Question 16 (c)

In the main, this was well answered with quite a lot of candidates scoring three marks. 
The most common mistake was to make no reference to the mass of the atom. This is an 
example of where candidates need to read the question, in this case the conclusions, not 
the actual results. A lot of candidates spent a long time going through the results before 
starting to answer the question.

Don't waste time giving information that hasn't 
been asked for. There is no credit in saying 
'most of the atoms went straight through' or 
references to deflection.

Examiner Tip

This scores 1 because there is no 
reference to either the mass of the 
atom or its charge.

Examiner Comments
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This only scores 1 mark for the idea of empty space.
Examiner Comments

Answer the question that is being asked not 
the one that was set in a previous paper.

Examiner Tip
A precise answer that answers the question 
and scores 3 marks.

Examiner Comments
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Question 17 (a)

The concept of a force on a conductor/charged particle and circular motion are again key 
components of this unit. It was disappointing how few candidates scored 2 marks, only 
20%. The most common score was 1 mark and that could have been given for either of the 
marking points. Many candidates identified a force acted because the motion was at right 
angles to the field but didn't go on to say that the force was at right angles to the motion.

You need to be able to recall that whenever 
there is a charged particle moving in a magnetic 
field, there is a force acting perpendicular to the 
motion of the charged particle.

Examiner Tip
This represents a minimum answer 
that did score 2 marks. It would 
have been better if the candidate had 
written direction of motion of the ion.

Examiner Comments
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This example does get the force mark but fails 
to expalin why it causes circular motion.

This example has the idea of a force to the 
centre of a circle as a centripetal force but 
nothing about the force itself.

Examiner Comments

Examiner Comments
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Question 17 (b)

This was generally well answered with many candidates scoring full marks. We were looking 
for the right bits of physics being used and did not follow the arithemetic through to the 
end. If we had done so, the marks might have been lower. Candidates should be encouraged 
to set their work out clearly.

The candidate starts out correctly, equating the 
magnetic force as the centripetal force but the 
leap to the correct answer is too great. This 
scored 2 marks.

Examiner Comments

Always set your work out clearly showing 
all of the steps taken.

Examiner Tip

A well laid out answer that is clear to follow.

Examiner Comments
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Question 17 (c) (i)

Scores of 0,1 and 2 were awarded equally. This was a good test of a candidate's ability to 
spot a simple explanation from a rather complicated situation. Some candidates spent too 
long talking about the horizontal motion and missed the point about the vertical motion. 
Others tried to use Faraday's and lenz's Laws.

Never give an examiner a choice, you 
will not get a mark.

Examiner Tip

This is too general an answer, it does not refer 
specifically to the vertical motion. Also it is 
giving the examiner a choice of answers: repel 
or attract, and this never gained credit.

Examiner Comments

Read the question carefully. This is about electric 
fields but the answer refers to magnetic fields.

Examiner TipIncorrect reference to a magnetic field.

Examiner Comments
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This answer implies that both the negative 
and positive sided affect the vertical motion.

Examiner Comments
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Question 17 (c) (ii-iii)

The idea of working out three millionths of the mass of a sulphur atom proved too 
challenging for most candidates. It was rare to award one mark because candidates who 
understood what to do did it correctly and scored both marks but the majority had no idea 
at all.

Many candidates scored well in (iii) although a significant number omitted one stage of the 
three-stage process and it was random as to which stage was omitted. Some candidates 
incorrectly used the proton mass as the value for u. Both of these values are provided in the 
list of data and candidates need to know when they should be used.

An answer that scores full marks, not seen very often.

Examiner Comments
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Examiners will always try to follow the 
workings but random numbers with no 
symbols or words can be hard to follow 
so always try to set the work out clearly.

Examiner TipA typical attempt at (ii) scores 0 and an 
excellent answer to (iii) scores 4. Units are only 
required at the end but this is a model answer 
showing all of the steps clearly and including 
the units at each stage.

Examiner Comments
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Another example of an incorrect attempt at (ii).

In (iii) candidate thinks that multiplying by e 
gives a mass in kg so misses out the dividing 
by c2 step and then goes on to multiply the u 
conversion factor instead of dividing.

A common error was then to think that a 
subtraction had to be done showing a lack of 
understanding of the situation.

Examiner Comments
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Question 18 (a)

Only about half of the candidates scored this mark. There were too many vague answers 
about keeping the time period constant without specifying what they meant by the time 
period. Candidates who tried to answer in terms of the alternating supply usually wrote 
about the a.c. current instead of the alternating p.d.

Too vague an answer.

No credit for saying what is meant by acceleration 
and answer implies a longer time as well.

Examiner Comments

Examiner Comments



GCE Physics 6PH04 01 35

Read what has been written. Does it make sense?

Examiner Tip
Another confused answer.

Examiner Comments
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Question 18 (b) (i-ii)

Most candidates were able to identify the correct position of the decay but those who got 
this wrong were not able to score any marks in this section. The answers that were needed 
here had to refer to the tracks (the use of the word track or trail was needed at least once). 
Candidates had been told that two particles had been produced so an answer that merely 
referred to the particles moving in opposite directions without reference to the tracks did 
not score the mark.

This answer does not say that the implication of 
no ionisation is no trail, but does go on to refer 
to two trails for the second mark.

Examiner Comments
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Don't just repeat what is in the question. 
At P there are two tracks, therefore that 
is where the decay must be.

Examiner TipThis gets the first mark for no track before the decay 
but there is no identification of two paths after decay.

Examiner Comments
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Question 18 (b) (iii)

Candidates are expected to know the symbols of frequently seen particles such as the kaon 
and pi and that the convention is that charge is shown on the top right side of the symbol. 
Over 60% of candidates did score both of these marks but this is basic factual recall that 
more candidates should be capable of gaining the marks for.

Read the question carefully. Don't add extra 
particles unless the question says there is one.

Examiner Tip

This scored one mark for correct 
symbols but lost the charge mark.

An extra neutron has been added.

Perfet answer, scores both marks.

Examiner Comments

Examiner Comments

Examiner Comments
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Question 18 (b) (iv)

Only the most able candidates scored 5 or 6 marks for this section. A large percentage of 
candidates scored three marks for stating the conservation laws but some lost marks by 
trying to apply rules such as lepton number and strangeness. The question asked how the 
laws applied to the specific decay and so merely stating and describing the law was not 
sufficient. The actual particles had to be referred to. A lot of candidates did score the second 
mark for conservation of charge but candidates must ensure that the symbols -1 and +1 
are used. The second momentum mark was often lost because the candidates assumed that 
the initial momentum was zero. Candidates were allowed to state energy or mass or mass/
energy as conservation but they needed to then be consistent with their application. Quite a 
few incorrect statements were made relating to mass and energy.

Read the question. The particles involved 
are specified so this answer scores well.

Examiner TipThis scores 5. It loses the mark for the 
missing + in the charge statement.

Examiner Comments
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Question 18 (c) (i)

78% of candidates got this right.

Question 18 (c) (ii)

71% of candidates got this right. Most of those who didn't were trying to do a three quark 
combination.

This scored one mark for correct symbols but lost the charge mark.

An often seen answer that scores 3 marks for 
stating the conservation laws but does not 
apply them to the specific decay.

Examiner Comments
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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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