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Introduction
This was the first examination of the third unit of the new specification. The unit was divided 
into five topics and all five topics were tested in the examination.

The topics were:

• radiation in treatment and medicine

• X-rays and ECGs

• production, uses and risks of ionising radiation from radioactive sources

• motion of particles

• kinetic theory and gases

• It was intended that the examination paper would allow every candidate to show what 
they knew, understood and were able to do. To achieve this, each question increased in 
difficulty as the question progressed. 

Within the question paper, a variety of question types were included, such as objective 
questions, short answer questions worth one or two marks each and longer questions worth 
three or four marks each. The two six mark questions were used to test quality of written 
communication (QWC).

It was encouraging to note the positive way in which the vast majority of candidates 
approached the paper.

Successful candidates were:

• well grounded in the fundamental knowledge required

• willing to think, use their knowledge to solve new problems and apply their knowledge 
to unfamiliar situations

• able to analyse and interpret data in graphical form

• able to tackle calculations methodically and show the stages in their working

• able to construct their explanations in a logical order, using the marks at the side of the 
questions as a guide.

Less successful candidates:

• had gaps in their knowledge

• found difficulty in applying their knowledge to new situations

• found difficulty in analysing and interpreting data in graphical form

• did not do well in calculations involving changing the subject of an equation or standard 
form

• did not think through their answers before writing.

The quality of written communication was generally appropriate to the level of response.

When it was not, the mark within that level was reduced, if possible.

This report will provide exemplification of candidates’ work, together with tips and/or 
comments, for a selection of questions. The exemplification will come mainly from questions 
which required more complex responses from candidates.
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Question 1(b)(i)
The marks here were for collisions between the air molecules and the walls of the container. 
As expected, the vast majority of candidates scored both marks here.

This does not talk about the walls of the cylinder but the 
meaning is clear, especially with the mention of the force.

Examiner Comments
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Question 1(b)(ii)
This was a calculation about a gas expanding at constant temperature. The majority of 
candidates scored both marks.

A well set out response, finishing 
with the statement that 3150 is close 
to 3200.

Examiner Comments Treat ‘Show that...’ questions like 
ordinary calculations. They are 
usually used to make sure that a 
correct value is used in the next 
part of the question.

Examiner Tip
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Question 1(b)(iii)
This was a more challenging calculation, involving realising the volume was constant and 
then rearranging the equation. Even so, more than half the candidates were able to score all 
3 marks.

Good, clear substitution in and rearrangement of the equation, 
clearly recognising that the volume does not change. Very easy 
to follow and reduces the chances of making a mistake in the 
calculation. 3 marks awarded.

Examiner Comments

There are too many figures quoted in the answer here. 
It is good to remember that the number of significant 
figures in the answer should be the same as in the 
question. In this case, that is 3 significant figures.

Examiner Tip
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Question 2(a)(iii)
Almost a third of candidates could demonstrate their understanding of the term thermionic 
emission with a similar number being able to score 1 of the 2 marks available.

Question 2(a)(iv)
Most candidates were able to suggest a reason for the vacuum in an X-ray tube.
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Question 2(b)
This very challenging calculation involved rearranging a complex equation and using 
standard form. It was rare to see full marks for this question.

One of the most common errors was to confuse the upper case V for voltage with the lower 
case v for velocity. 

This response shows the equation, substitution and 
rearrangement clearly and methodically, a good routine to adopt. 
The velocity is evaluated correctly. 3 marks were awarded.

Examiner Comments

Even though a list of equations is given at the front of 
the paper, it is a good idea to learn the equations to 
become familiar with them and not have to think what 
the symbols mean. This would have been particularly 
useful in this case, meaning that there would be less 
chance of confusing V and v.

Examiner Tip
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A perfect response, even the number of significant figures 
is correct.

Examiner Comments
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Question 3(a)(ii)
Examiners were looking for responses to mention relative ionising ability or mass.

Question 3(c)(i)
Responses in terms of a proton decaying into a neutron or quarks changing flavour were 
acceptable. Some candidates who tried both explanations contradicted themselves so lost 
some, if not all the marks.

This scores both marks for saying that beta 
particles are less ionising than alpha particles.

Examiner Comments

Both strands are correct here and the beta minus particle 
identified as an electron.

Examiner Comments
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Question 3(c)(ii)
Here candidates had to explain that the mass number did not change but the atomic 
number increased by 1.

An acceptable response for all 3 marks.
Examiner Comments
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Question 4(a)(iii)
Full marks could be gained for stating two of these three ideas:

• momentum is conserved

• kinetic energy is not conserved

• some kinetic energy is dissipated as thermal energy.

This has all three ideas.

Examiner Comments
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Question 4(a)(i),(ii)
(i) The equation for momentum is not given at the front of the paper so this is a ‘Show that’ 
question to enable candidates who do not score the first mark to proceed with the question.

(ii) This requires the conservation of momentum and the first mark can be gained for stating 
this. Those who did not go on to score all 3 marks usually omitted to include the mass of 
the bullet in their calculation.

Question 4(b)(i)

Even though the layout is a bit jumbled, ‘momentum before = 
momentum after’ is clearly visible and the working is correct 
and leads to the correct answer.

Examiner Comments
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A very challenging application question, requiring candidates to realise that momentum 
must be conserved and use the idea that momentum is a vector.

Question 4(b)(ii)

Even though this was a "modern" equation and involved standard form, most candidates 
found it quite straightforward. The most common error was to neglect the fact that 2 
particles are involved. Candidates doing this were limited to 1 mark.

This is a well structured explanation, worth 
both marks.

Examiner Comments

Methodical, clear and realised there were 2 particles of equal 
mass involved. This scores both marks.

Examiner Comments
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Question 5(a)(ii)
This involved analysing and using some quite complex data about the inverse square law 
and rearranging an equation. The most common error was to use the wrong value for the 
area.

Question 5(b)(i)
This required candidates to estimate a value on the y-axis from a family of curves. Most 
were able to do this successfully.

Question 5(b)(ii)
Candidates had to explain their choice of frequency of ultrasound for scanning organs deep 
inside the body.

This is a good explanation which does more than just repeat the 
question.

Examiner Comments
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Question 5(c)
A comparison was required here between the uses of electromagnetic radiation in two 
different diagnostic devices. One of these, an endoscope, was given but there was a free 
choice for the second. The best responses identified the second device and both radiations 
involved and went into some detail about the use of each device. Responses which involved 
radiation other than electromagnetic failed to score.

The candidate has identified visible light 
as the radiation used in endoscopes and 
as X-Rays in CAT scanners. There is then 
some good detail about the use and risks 
in each case.

Examiner Comments
It is good practice to do as this candidate did 
and underline the key words before answering 
the question. It would have been better in 
this case if the word ‘compare’ had also been 
underlined as this is the command word of the 
question.

Examiner Tip
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Question 6(a)(i)
It was pleasing to see that the vast majority of candidates were able to correctly label the 
iris on a diagram of the human eye.

Question 6(a)(ii)
Most candidates were able to name two parts of the eye involved in focussing with only a 
very few being unable to score at least one of the marks.

Question 6(b)
It was good to see that well over half the candidates were able to score some marks in 
using the lens equation, with many of them scoring all 3. It was disappointing to see that 
some candidates did not even score the 1 mark available for substituting the values for the 
object and image distances into the equation.

All the steps are set out clearly here, 
making the work easy to follow and 
reducing the chances of making a 
mistake.

Examiner Comments

There are too many figures quoted in the 
answer here. It is good to remember that the 
number of significant figures in the answer 
should be the same as in the question.

Examiner Tip
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Question 6(c)
This was a straightforward question in which candidates' understanding of some defects 
of vision and their correction was tested. The best responses were well structured, logical 
explanations involving the causes and effects, and a correction for one of them. Responses 
which were not presented in a structured way often became confused or even contradictory.

There were a lot of excellent responses to this question.

This discusses what each defect is with optical detail 
and how long sight is corrected.

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

• make sure that they have a sound knowledge of the fundamental ideas in all five topics

• get used to the idea of applying their knowledge to new situations by attempting 
questions in support materials or previous examination papers

• show their working at each stage of a calculation

• use the marks at the side of a question as a guide to the form and content of their 
answer

• learn the equations to make it less likely that they will confuse the symbols, as in 
question 2b.
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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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