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Introduction
The assessment structure of 6PH05 mirrors that of other units in the specification. It 
consists of 10 multiple choice questions, a number of short answer questions and some 
longer, less structured questions. As an A2 assessment unit, synoptic elements are 
incorporated into this paper. There is overlap with circular motion and exponential variation 
in Unit 4, but also overlap with some of the AS content from Units 1 and 2.

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 12(b), 13(b), 14(b), 16(b), and 18(d) 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 solutions which were well crafted, clearly set out and accurate.

Occasionally, in calculation questions the final mark was lost due to a missing unit. 
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 were examples of candidates disadvantaging themselves by not actually 
answering the question, or by not expressing themselves using suitably precise language. 
This was particularly the case in extended answer questions such as 16(b) and 17(b), where 
candidates sometimes had knowledge of the topic, but could not express it accurately 
and succinctly. Candidates could most improve by ensuring they understand all aspects in 
sufficient detail and always use appropriate specialist terminology when giving descriptive 
answers.

Scientific terminology was used imprecisely and incorrectly in a number of responses seen 
on this paper. Once again there was confusion demonstrated between atoms, molecules, 
nuclei and particles. At A2 level it is to be expected that, where candidates use such terms, 
they do so with accuracy.

In addition, descriptions of energy transfer implying that energy is lost were commonly 
seen.

It is clear that some candidates do not spend enough time reading the question before they 
start to write their answer. In question 11(a) some responses ignored some of the data 
given in the question stem.

The space allowed for responses was usually sufficient. However, candidates need to 
remember that the space provided does not have to be filled. Candidates should be 
encouraged to consider the number of marks available for a question, and to use this to 
inform their response.

If candidates either need more space or want to replace an answer with a different one, 
they should indicate clearly where that response is to be found.

The responses to the multiple choice questions were generally good with six of the questions 
having 80% or more correct responses.

In order of highest percentage correct they were, Q3 (97%), Q1 and Q6 (96%), Q8 (88%), 
Q4 (85%), Q7 (81%), Q9 (77%), Q10 (67%), Q5 (62%) and Q2 (26%).

Q2 involved finding a ratio of energies from some data given in the question. Candidates 
sometimes got this ratio the wrong way around, or sometimes they forgot to square the 
amplitude ratio. 
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Question 11 (a)

This question was well answered, with many candidates scoring full marks. The usual reason 
for not awarding full marks was that the energy used to increase the temperature of the 
saucepan was ignored. Occasionally candidates made unnecessary conversions from oC to K. 
Although a final answer in kelvin could score full marks, any mistakes in the conversion 
sometimes meant that the final mark was not awarded.

In this response the candidate has not included the saucepan in 
their calculations, so their final answer is incorrect.

Examiner Comments
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This response is worth all 3 marks.

Examiner Comments
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Question 11 (b)

Those candidates who had ignored the energy used to heat the saucepan in part (a) often 
gave this as the reason for the actual temperature rise being less than their calculated 
value.

Candidates sometimes made vague reference to efficiency not being 100% or talked about 
energy being lost.

This response does not score any marks.

Examiner Comments

Refer to energy transfer rather than energy 
loss. Be sure to specify where the energy is 
transferred to

Examiner Tip

This response gains the mark.

Examiner Comments
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Question 12 (a)

This question was well answered by many candidates. There was a slightly greater 
proportion of correct answers seen from candidates calculating the product of atomic mass 
and the specific heat capacity, than by candidates calculating this product and then using it 
to check the other specific heat capacity values in the table. Candidates who only checked 
out two rows in the table were only awarded 1 mark.

Both marks are awarded here.

Examiner Comments
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This is an alternative way to gain 2 marks.

Examiner Comments

Always complete calculations fully - 
particularly in a “show that” question.

Examiner Tip
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Question 12 (b)

This was a challenging question that most candidates struggled to get started with. Those 
candidates who started by explaining what we mean by internal energy per atom or the 
specific heat capacity of a metal were awarded 1 mark, but often were unable to go any 
further with their explanation.

This is a typical response, in which 1 mark can be awarded for a 
definition of specific heat capacity, but little else.

Examiner Comments
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Question 13 (a)

This was a straightforward calculation which most candidates were able to carry out 
successfully. Occasionally g = 10 N kg−1 was used, resulting in just 1 mark being awarded.

Question 13 (b)

Some candidates attempted to explain the observation given by reference to Kepler’s law. 
Simply stating that, 

without any supporting evidence, was not considered enough for a mark. On the other hand, 
a brief derivation of this equation could result in 2 marks being awarded.

No justification is given here, we only have a form of Kepler’s 
Law quoted as a reason for the statement.

Examiner Comments
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Question 13 (c)

Some candidates focussed on the size of the gravitational force and others on the effect 
on the tides. In describing the effect on the tides it was not accepted that tides would be 
“stronger”, unless the word stronger was qualified in some way, since this is a key word 
with a particular meaning in this specification. A variety of other ways of describing more 
extreme tides was accepted.

This response says enough for 2 marks to be awarded.

Examiner Comments
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Question 14 (a)

This is a standard definition and candidates should be ready to state this without difficulty. 
However, it was common to see just 1 mark being awarded, on account of the point from 
which displacement is measured not being specified.

This response scores 2 marks.

Examiner Comments

Be specific and use technical terms wherever 
possible.

Learn the conditions for effects such as s.h.m, 
resonance and so on.

Examiner Tip
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Question 14 (b)

This was a challenging open ended calculation. Although many candidates struggled with 
this calculation it was pleasing to see that some candidates were able to produce well 
expressed, concise solutions to this problem. The best solutions seen often involved a 
diagram annotated with key quantities.

Although this is rather a messy solution, all the elements are 
present and the final answer is correct.

Examiner Comments
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This is worth 2 marks, for the two “use of” marks. The 
amplitude of the barrier and its maximum displacement from 
the equilibrium position are both identified incorrectly, and so 
the final answer is incorrect.

Examiner Comments
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Question 15 (a) (i)

Most candidates were aware that α -radiation is very ionising and not very penetrating. 
Since the context of the question relates to radiation sources outside of the body it was 
expected that candidates would refer to α -radiation being stopped by the skin layer (rather 
than references to paper or 5 cm of air).

Question 15 (a) (ii)

Most candidates were able to state that γ-radiation is very penetrating, although some 
candidates focussed on it not being very ionising. Again, the context of the question 
indicates that a reference to the penetrating power of the radiation is required.

This response has alpha radiation leaving rather than entering the body.

Examiner Comments

This response does not gain any marks.

Examiner Comments

Always relate answers to the context given in the 
question.

Examiner Tip
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Question 15 (a) (iii)

It was pleasing to see that most candidates were aware of the safety implications of 
experimenting with radioactive sources. However, some of the precautions suggested 
by some candidates were a little over the top (lead lined protective clothing) and some 
insufficient (aluminium lined boxes). Some candidates were unsure how to describe “long 
tongs”, and a variety of words equivalent to “tongs” were accepted.

Question 15 (b)

Most candidates stated that random means that we cannot know which nuclei will decay 
next, although they mostly thought that this is what the student had said. Nonetheless 
their statement was accepted for MP1. Some candidates thought that we could know when 
the activity of the source would be at a safe level by measuring the activity with a Geiger 
counter. Although this is strictly true, the use of the word “determine” in the question stem 
was meant to direct candidates to a consideration of the theoretical ways in which we might 
determine if the activity were at a safe level.

This response has enough for the mark to be awarded.

Examiner Comments
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Question 16 (a) (i)

This is a question that has been asked before and most candidates’ responses included all 
the essential detail. Diagrams were often used to good effect, although some candidates 
gave perfectly good explanations in words alone. Common omissions from the responses 
seen included no reference to the need to know the distance from the earth to the Sun and 
no reference to distant, fixed stars.

This response contains all the essential detail of 
the method and so scores full marks.

Examiner Comments

A well drawn, correctly labelled/annotated 
diagram can often help to score full marks in a 
question.

Examiner Tip
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Question 16 (a) (ii)

Many candidates thought that if the stars are too far away the angles would be too small to 
measure. In fact it is the change in the angular position that becomes too small to measure. 
Answers referring to the parallax angle being too small to determine were accepted.

Although there is no diagram included, there is enough in 
this description for full marks to be awarded.

Examiner Comments
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Question 16 (b)

This was a poorly answered question, with many responses centred on a general discussion 
rather than the specific situation described in the question. Many candidates missed the fact 
that the Pleiades star cluster is now thought to be closer than was originally thought. Once 
they had recognised that the cluster is closer than had been thought, most candidates 
deduced that the cluster is not as luminous as had been thought. The implications of this 
then follow on, although some candidates got themselves in a muddle over how the 
distances changed. Some potentially good responses were spoiled by reference to changes 
in brightness and distance, rather than increases or decreases in these quantities. In 
addition brightness and luminosity were often used interchangeably by some candidates. 

This response is close to gaining full marks, 
although the luminosity of distant galaxies is 
said to be different rather than overestimated, 
and so this is worth just 3 marks.

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 repetition.

Examiner Tip
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Question 17 (a)

(i)  This was a well answered question, with most candidates able to use the pressure 
equationand score all 4 marks. Some candidates forgot to convert the temperature into 
K, and so obtained an incorrect final answer.

(ii)  This was another well answered question, with the vast majority of candidates scoring 
full marks.
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This response scored full marks.

Examiner Comments

When reading values from a graph show the points 
that you have chosen to read.

Examiner Tip
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Question 17 (b)

Questions asking candidates to explain pressure changes in terms of molecular momentum 
changes have been set previously. Some candidates replicated previous mark scheme 
answers that referred to average molecular kinetic energy increasing. References to particles 
instead of atoms, the collisions between atoms rather than with the walls of the container, 
and the change in momentum rather than the rate of change of momentum were seen all 
too frequently.

This response states that the kinetic energy increases 
rather than decreases. There is a reference to par-
ticles rather than atoms. This is probably a poorly 
remembered version of a mark scheme to a question 
set in a previous examination.

Examiner Comments

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

Bullet lists are often good ways of 
expressing key features of any effect.

Examiner Tip
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This response scores all 4 marks.

Examiner Comments
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Question 18 (a) (i)

Many candidates realised that Spica star and Vega are both examples of a main sequence 
star, although some candidates classified Vega as a red giant star. Although it was accepted 
that the position of Vega placed it towards the giant stars, it would be wrong to call it a red 
giant star as it is hotter than the Sun which is a yellow/white star.

Question 18 (a) (ii)

The stars were accurately positioned by most candidates, although it is clear from some of 
the responses seen that many candidates are unaware of the nonlinearity of a log scale.
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Question 18 (b)

The calculation was carried out successfully by most candidates. Some candidates omitted a 
unit for the wavelength, which made the value rather meaningless in terms of a range on 
the em-spectrum. Most candidates just assumed that 970 nm was in the red region of the 
visible spectrum, rather than being in the infrared region.

This response was just at the edge of the region for Vega 
to be plotted and score 1 mark for (ii). The candidate has 
placed Vega halfway between 1 and 100 on the luminosity 
axis, indicating that they are not sure how logarithmic scales 
work. Perhaps as a result of positioning Vega in the cluster 
that most candidates would recognise as giant stars, the 
candidate has identified vega as a red giant in (i).

Examiner Comments

Make sure that you can use log 
scales correctly.

Examiner Tip

A correct calculation for 2 marks, but red 
rather than infrared identified.

Examiner Comments

Consider carefully the magnitude of any 
numerical quantities that you calculate.

Examiner Tip
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Question 18 (c)

Most candidates were able to use the equation correctly, but the values that they used for 
the luminosity of Vega were often incorrect. Some candidates used the luminosity of the 
Sun and some used the 50.1 value given (in terms of the Sun’s luminosity) in the question. 
Some candidates indicated in their substitution that they intended to raise the temperature 
to the fourth power, but then did not do so when they performed the calculation.

There are two versions of the Stefan-Boltzmann equation quoted in the formula list: L = 
4πr2σT4 and L = AσT4. Some candidates chose to use the second equation to find A, but then 
used A = πr2 to find r, hence obtaining an incorrect final answer.

The answer is incorrect and the “use of” mark cannot be given 
as the candidate has not substituted a value for the stefan 
constant into the equation.

Examiner Comments
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Question 18 (d)

Most candidates referred to F = L/4πr2, but did not define the symbols used in the equation. 
Candidates referring to the inverse square law were able to demonstrate a logical argument 
much more straightforwardly.

Just 1 mark here.

Examiner Comments

Always remember to define the meanings of symbols that 
you use in an answer.

Examiner Tip
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Question 19 (a)

This was generally well answered, although there were a significant minority of responses 
that did not gain both marks. As candidates first start to balance nuclear equations 
before they meet the content of this unit, maybe it is an aspect of the specification that is 
overlooked when preparing for the assessment.

Question 19 (b) (i)

The most common response seen was to “account for background radiation” which was 
insufficient. Candidates needed to communicate the idea that the background count rate 
was increased due to the presence of background radiation. Many expressed this by stating 
that the background count rate had to be subtracted from the recorded count rate. Some 
candidates got close to this by stating that background radiation had to be subtracted from 
the recorded count rate, but this was not close enough for a mark to be awarded.

Question 19 (b) (ii)

The two alternatives given in the mark scheme were seen quite frequently, although some 
candidates made reference to the background count rate.

Question 19 (b) (iii)

A number of excellent responses were seen to this question, although some candidates 
calculated the elapsed time as 66 years instead of 65 years. Some candidates calculated a 
value for the decay constant, but progressed little further than this. In calculating the decay 
constant λ, many candidates converted the half-life into seconds, obtaining a value for the λ 
in s−1. Since they then obtained a value for the time elapsed in s, many converted this back 
to years. Those candidates who calculated λ in yr−1 calculated a value for the age of the 
sample directly in years.

This scores all 4 marks.

Examiner Comments
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Although this calculation should yield the correct 
answer, the candidate makes an arithmetic error and 
so the final mark is not awarded. This may be as a 
result of needlessly converting times into seconds.

Examiner Comments

Always check if quantities need to be 
expressed in SI units before you substitute 
into equations.

Examiner Tip
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Question 19 (c) (i)

This was a very well answered question, with the vast majority of candidates scoring full 
marks. A small minority of candidates missed out the conversion from u to kg before 
applying the Einstein energy equation.

This is a correct solution apart from the power of 10 being 
omitted from the final answer.

Examiner Comments
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Question 19 (c) (ii)

In answering this question some candidates seemed to be focusing on a particular 
experiment rather than the conditions for fusion in general. Candidates often did not make 
reference to the energy needed for nuclei to overcome the electrostatic repulsive forces 
(hence the need for a very high temperature).

This response comes close, but does not meet any 
of the marking points.

Examiner Comments

When outlining a process you need to be 
clear what is happening at each stage. A 
bulleted list is often helpful.

Examiner Tip

There is enough here for MP1 and MP3, and so this response scores full marks.

Examiner Comments
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Paper Summary
Based on their performance on this paper, candidates are offered the following advice: 

• 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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