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Introduction
The assessment structure of unit 5 mirrors that of other units in the specification. The 
examination consists of 10 multiple choice questions, a number of short answer questions 
and some longer, less structured questions with synoptic elements incorporated throughout.

This paper gave candidates the opportunity to demonstrate their understanding of a wide 
range of topics from this unit, with all of the questions eliciting responses across the 
range of marks. However, marks for questions Q12(c), Q15(a), Q16(a), Q16(c), Q16(d), 
Q17(b)(i), Q17(b)(iv), Q18(b)(iv) and Q18(c)(i) tended to be clustered at the lower end of 
the scale.

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.

Occasionally in calculation questions the final mark was lost due to a missing unit. Most 
candidates understood the convention that in the “show that” question it was necessary to 
give the final answer to at least one more significant figure than the value quoted in the 
question.

Once again there was evidence that some candidates have problems in appreciating the 
magnitudes of calculated values. Similarly, scientific terminology was used imprecisely and 
incorrectly in a number of responses seen on this paper. In Q16(a) there was confusion 
demonstrated between atoms, molecules, and nuclei. At A2 level it is to be expected that, 
where candidates use such terms, they do so with accuracy.

Once again, there were examples of candidates disadvantaging themselves by not 
expressing themselves using suitably precise language. This was particularly the case 
in extended answer questions such as Q16 (a) and Q17 (b)(i) where candidates had 
knowledge of the topic, but were sometimes unable to express it accurately and succinctly. 

Some candidates did not spend enough time reading the question before they started 
to write their answer. In question Q16(a) the majority of candidates simply gave a 
description of the fission process, rather than targeting their response towards an energy 
discussion. Similarly, if a question asked candidates to answer “with the aid of calculation” 
as did Q18(c)(ii), then full marks will only be awarded if a calculation is included in the 
candidate’s response.

Diagrams provide important means of communicating information and we should expect 
A2 candidates to be able to draw diagrams to achieve this as in question Q12(c) in which a 
labelled diagram could have gained both marks.

The space allowed for responses was usually sufficient. However, candidates should be 
encouraged to consider the number of marks available for a question, and to use this to 
inform their response.

Responses to the multiple choice questions were generally good with 5 of the questions 
having 70 % or more correct answers. In order of highest percentage correct they were: Q4 
(95%), Q5 (92%), Q9 (92%), Q3 (83%), Q6 (72%), Q1 (68%), Q2 (66%), Q10 (57%), Q7 
(53%), and Q8 (43%).

Q8, which has the lowest percentage of correct answers, revealed a common misconception 
amongst candidates. The correct answer was only chosen by a minority of candidates, with 
a large proportion choosing incorrect responses. The question refers to simple harmonic 
motion, which may or may not be damped. If undamped, total energy would remain 
constant (no answer key), but this is not a condition of simple harmonic motion. In general, 
none of the energies stated must remain constant, and so the correct response is B.
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Question11
Many candidates gained full credit despite their diagrams being poorly drawn in many cases. 
It has been a feature of similar items in previous series that students tend to rush free hand 
sketching and sometimes lose marks unnecessarily.

Candidates lost marks mostly because at least one of their added lines was in line with the 
original, although nearly all had one peak above and one peak below 5500 K. Those who 
used construction lines to help position their peaks correctly tended to score well.

This is a well drawn set of curves and gains 3 marks.

Examiner Comments
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This response gains a mark for one peak being higher and the other 
peak being lower than the 5500 K curve, but the peaks appear to be 
centred on the same wavelength and so no further marks are awarded.

Examiner Comments

Take care when sketching graphs – all essential 
features must be correct. It may help to draw guiding 
points to help you draw the curve.

Examiner Tip
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Question 12 (a)
Most candidates were able to make some attempt at this question with a significant number 
gaining full credit. A common mistake was to forget to square the distances, giving an 
answer of 9.75N kg-1, although quite a few candidates forgot to add the 36.6km onto the 
Earth radius.

It was disappointing to see that only a small proportion of candidates used the ratio 
method, although most of those that did got full marks. Perhaps teachers could encourage 
candidates to attempt using ratios when solving problems of this type where there are 
unknown quantities that cancel.

This response attempts to make use of ratios, but the distance 
used for the initial height does not include the Earth's radius 
and so the final answer is incorrect.

Examiner Comments
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This response makes an attempt at using the field strength equation 
to calculate a mass. However, the distance used is not squared when 
substituted into the equation and so there are no marks awarded.

Examiner Comments

Check carefully for indices when substituting into equations.

Examiner Tip
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Question 12 (b)
Many candidates gained full marks on this question. Most lines were continued into the 
centre of the circle, and a few lost marks by drawing radial lines that were not spaced 
evenly. A very small number drew arrows pointing away from the Earth or only within the 
circle drawn to represent the Earth.

Question 12 (c)
Many candidates lost marks by restating the question in the answer, ‘the gravitational 
field is uniform’ was commonly seen. Responses showed that many did not have a clear 
understanding of the difference between gravitational field lines, gravitational field strength 
and the gravitational constant. Consequently, some answers were very confused and did not 
make sense.

A significant number gained the first marking point by appreciating that the height of the 
jump was small when compared to the radius of the Earth, although it was rarer to see 
answers going on to secure the second marking point.

This says enough to score both marks.

Examiner Comments
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Question 13 (a)
The calculation was generally carried out correctly, but the assumptions were often less 
clear. There was a tendency just to say ‘energy is lost’ with no further details. Candidates 
should be aware that energy is never lost, although there is often a transfer of energy to 
the surroundings which, unless taken into account, may lead to discrepancies in calculated 
values.

The candidates attempts a conversion from Celsius to kelvin 
after finding the temperature difference. This leads to an 
incorrect final answer. There is no need to apply any conversion 
factor if a temperature difference in being calculated.

Examiner Comments

Think through the calculation before you start.

Examiner Tip
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Once again a temperature difference has been "converted" by 
adding 273 K. In addition the assumption does not gain a mark, 
as we are not told where the "lost" energy goes to.

Examiner Comments
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Question 13 (b)
This synoptic question based on theory from unit 2 was generally well answered. Most 
candidates obtained a correct answer with only a few losing marks due to an incorrect 
conversion from seconds to hours.

There is a power of ten error here, as G (giga) has been 
incorrectly replaced by 1012.

Examiner Comments

Learn the power of 10 conversions for the standard SI prefixes.

Examiner Tip
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Question 14 (a)
This was a well answered question with most candidates making correct substitutions into 
Wien’s equation to obtain the correct answer. In a small number of responses the decay 
constant equation, l = ln 2 / t1/2 , was used. This tends to suggest that not all candidates are 
familiar with the equations provided in the question paper.

This is a correct calculation, but the units are omitted from the final answer.

Examiner Comments

Always check units for quantities that you calculate.

Examiner Tip

An incorrect equation has been used. Either the 
candidate remembered the equation incorrectly, 
or they selected the wrong equation from the list 
in the question paper.

Examiner Comments

Us the equation list as an aide memoir 
to check you have the correct form.

Examiner Tip
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Question 14 (b)
Both parts were consistently well done, although there were some candidates who obtained 
incorrect answers as a result of forgetting to apply the required powers to r and T when 
performing the calculation.

There is a calculation error in part (i), although the "use of 
equation" mark is awarded. Part (ii) is correct, so full marks here.

Examiner Comments

Check that you have carried out all of the numerical 
processes that the equation demands.

Examiner Tip
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Question 15 (a)
Many candidates referred to red and blue shift and attempted to phrase the answer in terms 
of the expansion of the Universe. A significant number of candidates seemed to think that 
the effect is caused by distance from the observer rather than relative speed, hence their 
assertion that the effect is due to X being further away than Y.

Some who attempted an explanation of the Doppler effect without direct reference to 
Doppler tended to give answers which were too vague to gain any credit. Nonetheless a 
significant number of candidates managed to gain both marks for a reference to Doppler 
shift and appreciating that X was moving away and Y towards.  

This response scores full marks.

Examiner Comments

This response scores no marks. The candidate makes no reference to 
the Doppler effect and is confusing relative movement with distance.

Examiner Comments
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Question 15 (b) (i)
This was well done. A few candidates mistakenly opted for a centripetal force equation, but 
otherwise good solutions were seen.

In this response the candidate makes a relatively common error 
of converting the time into seconds incorrectly.

Examiner Comments
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Question 15 (b) (ii)
This was well done. 

The candidate has re-arranged the equation 
incorrectly. They cannot score a "use of 
equation" mark, since they are substituting 
into an incorrect equation.

Examiner Comments

Substitute values before re-arranging equations, as a 
substitution into an incorrectly re-arranged equation 
will not be given the "use of equation" mark.

Examiner Tip

This scores 2 marks out of 3. The final marking 
point is not awarded, since the unit is omitted.

Examiner Comments

Always check the units for quantities that you 
calculate in a question.

Examiner Tip
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Question 16 (a)
As fission is a GCSE topic it may be the case the candidates have not moved on in 
their thinking after revisiting this topic at A2. The majority of candidates simply gave a 
description of the fission process, rather than targeting their response towards an energy 
discussion. Quite a few candidates referred to atoms / molecules rather than nuclei, and 
many of the responses seen referred to mass difference and binding energy but with 
insufficient detail to meet the marking criteria.  

This was a QWC question, and some candidates lost out of full marks as a result of 
disorganised, poorly worded responses. Many used "decay" instead of "splitting" of the 
nucleus or did not distinguish the relative sizes of the larger and smaller nuclei.

There is very little detail supplied in this 
response, and no marks were awarded.

Examiner Comments

Be specific and use technical terms wherever possible.

Examiner Tip
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Question 16 (b)
This question was well done by most candidates.

This response scores full marks. 

Examiner Comments
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Question 16 (c)
Many candidates gave the property as ‘able to absorb radiation’. This is what the shielding 
needs to do but it is not a property of a material. Lead was the most popular answer seen, 
although concrete was also frequently seen.

Question 16 (d)
This was generally poorly answered, as it was difficult to find a comparison of the same 
issue. Often a relevant factor was given for one process that was not contrasted with 
reference to the other process. In describing the merits of fusion reactors it was as if 
candidates assumed that the properties of fission reactors needn’t be stated as they could 
be taken as read.

The fact that more energy could be derived from one or other of the reactors was a popular 
response but not credit worthy in the context of this question. Some answers claimed that 
hydrogen is a renewable resource, whereas uranium is non-renewable. The use of the terms 
renewable and non-renewable in this context was not accepted.

Although quite poorly expressed, this response says enough to gain MP2.

Examiner Comments

Like many responses seen, this concentrates 
on fission and makes no reference to 
fusion. Similarly, responses which only 
referred to fusion were also seen.

Examiner Comments

Plan your answer to a question like this before 
you start to write. Planning your response will 
help you to write your answer out logically and 
with a minimum of omission.

Examiner Tip
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Question 17 (a)
This was a well answered synoptic question which used ideas from unit 1.

Question 17 (b) (i)
This was not well attempted generally. There were some very superficial responses seen to 
this question which did not get to the real physics of the situation at all. Candidates often 
appreciated that the volume decreased and that KE or speed increased. However, they then 
failed to mention rate of collision, momentum change, or collision with the walls of the ball.  
Instead they went on to use the gas laws as an “explanation”.

This answer scores the first three marking points, but 
fails to link the collision rate with an increased rate of 
change of momentum (and hence force on the walls).

Examiner Comments

Read through your answers to ensure 
that what you have written makes sense.

Examiner Tip
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This response adopts an approach of putting down as many 
things as the candidate can think of which might possibly relate 
to the situation. The reference to an increase in the kinetic 
energy of the molecules is enough for MP1 to be awarded.

Examiner Comments

Always base your explanations on physical principles.

Examiner Tip
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Question 17 (b) (ii)
A common issue here was the assumption that the volume remained constant, even though 
most candidates had already identified that it changes. There were also responses with 
temperature substituted in °C rather than K.

The candidate has used the correct equation, but temperatures 
have not been converted into kelvin.

Examiner Comments

In this response the candidate has assumed that the volume 
stays constant, and so they do not score any marks.

Examiner Comments
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This response uses the ideal gas equation and scores full marks.

Examiner Comments

Use the standard equations given in the specification and 
listed on the formula sheet at the end of the exam paper.

Examiner Tip
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Question 17 (b) (iii)
Many candidates were able to calculate the value of N correctly. Once again a common 
error was to use Celsius instead of Kelvin for the temperature in the calculation. The latter 
part of the question proved to be less well answered with candidates finding the change 
in KE of individual molecules but then forgetting to multiply by N to find the total change. 
Having used 3kT/2 correctly to work out the energy of the nitrogen molecules at the higher 
temperature some candidates simply subtracted 1.42 J, the kinetic energy of the tennis ball 
just before impact, to obtain the change in KE, instead of repeating the calculation for the 
lower temperature.

This is an example of a good response, gaining all 4 marks.

Examiner Comments
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Although this candidate appears to have substituted into the 
ideal gas equation, their value for temperature is not one that 
is given or which can be derived from data in the question. In 
addition they have written down the "show that" value. Had 
their temperature been correct, they would not have gained 
MP2, since answers to "show that" questions must be given to 
at least one more significant figure than the "show that" value.

Examiner Comments
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Question 17 (b) (iv)
This was not a well answered question with many candidates failing to distinguish between 
the kinetic energy of the ball and the kinetic energy of the molecules of the gas within it. 
Many candidates thought that the change in KE of the molecules identified in (iii) would give 
additional KE to the ball so that it would bounce higher. The correct interpretation was not 
seen as frequently as might have been expected. Even when candidates appreciated that 
there is less KE for the ball, and hence a smaller bounce height, there was often not much 
stated in addition to be able to award MP2.

However some candidates did realise the difference between the two aspects of kinetic 
energy in the question and described the “change in kinetic energy” as the way in which 
some of the kinetic energy of the ball is initially dissipated.

This response includes just enough detail for both MP to be awarded.

Examiner Comments

This was a common answer, with the two types of kinetic 
energy being confused. The candidate concludes that the 
ball will bounce higher due to a gain in kinetic energy, 
which would appear to go against sensible logic.

Examiner Comments

Read through your answers to ensure 
that what you have written makes sense.

Examiner Tip
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Question 18 (a) (i)
This question was generally well answered. Many candidates knew that random meant 
not being able to say when a nucleus will decay or which nucleus will decay next. Some 
penalised themselves by using atom/molecule/particle instead of nucleus. 

Candidates may be trying to explain something in their own words where a standard 
definition would be entirely appropriate here.

The reference to molecules here spoils 
what would otherwise be a good answer.

Examiner Comments
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Question 18 (a) (ii)
As for part (i), this was well answered, although there were a few more responses confusing 
random and spontaneous here than there were in part (i).

A small proportion of responses seen 
linked spontaneous with unpredictable.

Examiner Comments

Learn the definitions of standard terms 
that occur in the specification.

Examiner Tip
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Question 18 (b) (i)
This was well answered by almost all candidates.

Question 18 (b) (ii)
This was generally well answered, although some candidates used mixed mass units which 
led to the final answer being incorrect.

Question 18 (b) (iii)
Part 1 was generally well answered. Many candidates realised that momentum was 
conserved and that the initial/final momentum was zero.

In part 2 many candidates were able to use the fact that momentum of the lead nucleus 
was equal and opposite to that of the alpha particle. Some did not realise that the masses 
could be expressed as 4u and 206u which made the calculation straightforward. Some 
candidates used the mass of polonium instead of lead to find the speed of recoil of the lead 
nucleus.

The response is worth all 4 marks. The candidate has converted 
from atomic mass units into kg, although the conversion cancels 
and is therefore unnecessary.

Examiner Comments
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This response scores no marks. The idea that the nuclei recoil 
due to electrostatic repulsion was much less prevalent that 
the last time that a question similar to this was asked. The 
calculation in (2) is based upon the wrong physical principle, 
and therefore scores nothing.

Examiner Comments

Try to relate questions to theory relevant to the context.

Examiner Tip
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Question 18 (b) (iv)
This was a poorly answered question with quite a few responses on completely the wrong 
track with references to ionising capability/charge/stability/binding energy. 

Of those scoring MP1, most did not link greater velocity with v2 for MP2. Technical language 
was a problem for some, with "lighter" being used instead of “less massive”.

In this response the candidate refers to the alpha particle being 
52 times smaller than the lead (nucleus), although it is not clear 
that it is the mass that is smaller. In any case there is no link 
with the greater speed, and so MP1 cannot be awarded.

Examiner Comments
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Question 18 (c) (i)
This was a straightforward question, although some candidates were confused by what they 
had to do.

Instead of using the values given some attempted to find the number of moles. Some 
candidates also included the decay constant in their calculation.

Question 18 (c) (ii)
Not all candidates followed the instruction given in the question to “explain, using a 
calculation in your answer”.

Of those who did, the calculation of the half life was generally well done. However, not many 
answers made the link between half-life and activity or power in the explanation.

This response has gained the first two marking points as, although the 
substitution is not shown, the half life is correctly calculated. There are 
problems in awarding MP3 since there is a reference to energy rather 
than power and activitely rather than activity.

Examiner Comments

Be sure to select and spell technical 
wording with accuracy.

Examiner Tip
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There is no calculation here, and so the response cannot score 
any marks. If there had been a calculation included, MP3 would 
still not have been awarded as the candidate refers to too little 
energy rather than too little power.

Examiner Comments

Use technical language carefully in answering questions such as this.

Examiner Tip
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Paper Summary
In order to improve their performance candidates should:

•	 Ensure they have a thorough knowledge of the physics for this unit,

•	 Read the question and answer what is asked, 

•	 For descriptive questions, make a note of the marks and include that number of 
different physics points, 

•	 Show all their workings in calculations, 

•	 For descriptive questions, try to base the answer around a specific equation which is 
quoted.
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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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