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Introduction
This examination sets out to allow candidates to demonstrate that they can accurately
recall concepts and phenomena in physics and can communicate their understanding
using both qualitative and quantitative models. The broad base of ideas used in the
specification relates the understanding of significant concepts to important uses for
today and in the future.
The assessment is through multiple choice questions, short answers, extended
writing, calculations and analysis. Candidates need to be familiar with the use of
equations, be able to express their ideas clearly and concisely and interpret scientific
data which is presented in a variety of ways.
The work produced for the examination showed that candidates have gained
confidence in answering the six-mark questions. Generally they have become better
able to assimilate information and present it in the form required to answer the
question. However, when considering nuclear waste and the effects of electrostatic
charge many candidates still presented a series of facts and did not link these to make
a coherent explanation. There was also a lack of understanding of nuclear fission and
how the heat from the nuclear reaction is used in the same way to generate
electricity, as in any other power station.
Candidates also need to understand the importance of the correct use of scientific
terms, for example, ‘atom’ and ‘nucleus’ are not interchangeable, and to mention
what happens to the momentum, force or deceleration when considering the comfort
of passengers when a plane is landing.
It is important that candidates learn to produce labelled diagrams to help with
descriptions and are able to put a line of best fit on a graph. They also need to
appreciate that this line may be a curve rather than a straight line.
The formulae sheet at the front of the examination paper should be familiar to
candidates and should be used on a regular basis throughout the course. Full marks
are given for correct answers to calculations, with or without working. Writing down
the correct formula enables candidates to substitute in an equation even if they are
unable to make further progress. As many candidates do not have the use of a
calculator, even though it is a prerequisite for this paper, then this would mitigate
against them losing all of the marks for a calculation. It was also noticeable that even
with the use of a calculator a significant number of candidates having substituted
correctly were unable to use a calculator to divide accurately due to confusion
between the divisor and the dividend.
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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Motion and forces
Question 1(a)(iii)
Most candidates were able to give the correct answer to this question. Some quoted
the equation, showed a substitution and then produced the correct answer. A few
decided that the numbers must be divided or subtracted. Repeated use of the
formulae sheet throughout the course may prevent this error.

examiner comment
Although the answer is incorrect, 1 mark was awarded for the correct
substitution.

examiner tip
Use the formulae sheet and find the correct equation.

4
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examiner comment
This answer was not awarded any marks.
The candidate has not looked at the formulae sheet to find the correct
equation and has divided by 10 instead of multiplying.

examiner tip
Use the formulae sheet to write down the correct equation then
substitute.
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examiner comment
This is another answer that was not awarded any marks.
The candidate has obviously divided by 10 instead of multiplying.

examiner tip
As before, use the formulae sheet to write down the correct equation
then substitute.

6
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Question 1(b)(i)
The majority of candidates showed the other force acting on the ball by an arrow
pointing upwards. A mark was given for the arrow being placed anywhere on the
diagram but it should be vertical from the same point as the weight. The labelling
should be ‘air resistance’, ‘upthrust’ or ‘drag’. ‘Reaction’ was not accepted as both of
the forces are acting on the same object.

examiner comment
1 mark was awarded, the arrow was not labelled.

examiner tip
Read the question carefully and make sure that all parts of the
question are completed.
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examiner comment
The arrow is correct so 1 mark was awarded but ‘reaction’ is not an
acceptable alternative to air resistance so this answer could not
achieve both marks.

Question 1(b)(ii)
Candidates must read the whole question to establish that the ball is moving at a
steady speed. As it is not accelerating or decelerating the forces are balanced.
Since the forces are balanced, there is no acceleration, ie the acceleration is zero.
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Power from the nucleus
Question 2(a)(ii)
The particles in the nucleus are neutrons and protons. Some candidates gave the
answer ‘electrons’. Although electrons are emitted from the nucleus in the form of
beta particles, electrons on their own do not exist in the nucleus.

Question 2(b)
This question was generally poorly answered. Some candidates confused fission with
fusion and described particles joining; other candidates did not know that it was a
nucleus that was split by absorbing a neutron. However, a large number of candidates
did know that a product of nuclear fission was 'daughter nuclei' or that the splitting of
nuclei was the start of a chain reaction.

examiner comment
This answer gained 1 mark for ‘chain reaction’.
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examiner comment
This answer was awarded both marks.
'Uranium 235 splits’ was allowed instead of ‘nucleus’ and the second
mark was given for either '2 daughter nuclei' or '3 neutrons'.
‘U236’ and 'hit by an atom' were ignored.

examiner tip
Always write as full an answer as possible; in many cases incorrect
parts will be ignored.

10
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examiner comment
This answer included 4 possible marking points but the maximum mark
available was 2, so these were awarded.

examiner tip
You should be able to answer the question to get full marks in the
space provided. If you need more space, reread the question and make
sure you are giving just the answer required.
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Question 2(c)
Candidates generally did not understand that control rods are used to control the rate
of reaction in a nuclear reactor. Some confused the control rods with the moderator;
others knew that something was absorbed but did not know that it was neutrons.

examiner comment
This answer states that neutrons are absorbed and was awarded 2
marks.

examiner comment
1 mark was awarded for 'absorbed' and a mark was also awarded for
‘slows down the reaction’. The use of ‘proton’ is ignored.

12
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Question 2(d)
It was disappointing that so few of the candidates realised that, once the nuclear
reactor had been used to generate heat, the process of generating electricity using
the heat was exactly the same as for any other power station.

examiner comment
This response was not awarded any marks as it does not answer the
question.

examiner tip
Read the whole question carefully.
This question does not ask candidates to ‘describe how thermal energy
is produced in a nuclear reaction' but it does ask them to 'describe how
the thermal energy produced by a nuclear reaction is used to produce
electricity'.
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examiner comment
This response gives more than enough correct information to be
awarded 2 marks.
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Filament lamps
Question 3(a)(iii)
This question showed that candidates do have an understanding of how the current in
a circuit can be controlled. Increasing the voltage or decreasing the resistance were
both equally popular answers.

examiner comment
This answer was awarded 2 marks for 'higher voltage'.
Either 'change the battery' or 'change the variable resistor to a fixed
resistor' would qualify for 1 mark.

examiner tip
When stating as an answer that a quantity will change, remember to
explain what the change will be, ie bigger or smaller, increase or
decrease.

GCSE Physics 5PH2F 01

15

Question 3(b)
Most candidates could score at least 1 mark in their answers to this question. Marks
were lost by candidates not reading the question carefully and so not realising that
not only have points to be plotted but the line of best fit also has to be drawn.

examiner comment
The point (8.0,0.42) has been plotted incorrectly and the point at the
origin has been ignored in attempting to draw the line of best fit. No
marks were awarded.

examiner tip
Check the graph scale before plotting points. Consider all the points
when drawing a line of best fit.

16
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examiner comment
An incorrect point has been plotted but there is a reasonable line of
best fit although it does not go through the top point. 1 mark was
awarded.

examiner tip
Remember that the line of best fit may be a curve.
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examiner comment
This response scored 2 marks.
The points are plotted correctly. The line goes through the origin and
has a reasonable distribution of points on either side.

18
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Question 3(c)
This question was generally answered well but some candidates were unable to
correctly insert values into an equation that they were given and others are unable to
complete the division correctly.

examiner comment
This response includes the substitution and correctly takes the answer
to two significant figures (although significant figures were ignored for
this calculation). 2 marks were awarded.

examiner comment
This response scored 1 mark for showing the substitution, although the
final answer is incorrect.

examiner tip
Always show the examiner what you are doing with numerical values,
do not just give the answer.
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examiner comment
This candidate could correctly substitute but either did not understand
the meaning of the division sign or was using the calculator incorrectly.
1 mark was awarded.

examiner tip
Make sure you can divide correctly.

examiner comment
Candidates must know what the symbols used in the equation mean.
This answer did not receive any marks.

examiner tip
Use the formulae sheet at the front of the examination paper. This
gives the equations in both words and symbols.

20
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Question 3(d)
A large number of candidates did not mention any type of energy in their answer. The
simple answer of 'electrical energy is converted to light and heat' was not often given.

examiner comment
This answer mentions light but not as a form of energy and so was not
awarded any marks.

examiner comment
This answer does not give the name of the energy that was lost and
therefore does not score any marks.

examiner tip
Remember to name energy types when dealing with energy transfer.
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Down to Earth
Question 4(b)(ii)–(iii)
Most candidates used the equation correctly and calculated the momentum of the
aircraft but did not realise that the momentum was zero when it stopped and
therefore the change in momentum was the same as the value for the momentum.

examiner comment
This candidate is just trying to use the numbers given in the
question rather than trying to understand the physics. 2 marks were
awarded for (b)(ii) but no marks were awarded for (b)(iii).

22
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examiner comment
All candidates need to have calculators for this examination. 1 mark
was awarded here for showing substitution in (b)(ii).
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examiner comment
This candidate read that the aircraft had stopped and stated the
momentum when it had stopped rather than the change in momentum
as the question required. 2 marks were awarded for (b)(ii) but no
marks would be awarded for (b)(iii).

examiner tip
Read each part of the question carefully.

24
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Question 4(c)(i)
Many candidates gave answers based on non-scientific, everyday ideas. It showed
that such candidates have a poor grasp of the concept of momentum as they did not
realise that if the aircraft takes a longer time to slow down then the momentum
changes more gradually and the force on the passengers would be less. Candidates
must include scientific concepts rather than non-scientific ideas, such as the
passengers would be 'thrown forward'.

examiner comment
This candidate was awarded 1 mark for knowing that if the plane takes
a longer time to stop then the force acting on the passengers will be
less.

examiner tip
Understand that when momentum changes there is a force exerted and
the longer it takes the momentum to change the smaller the force.
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examiner comment
This answer was not awarded any marks as it does not use any
physical concepts in attempting to give an explanation.

examiner comment
This answer includes a correct reference to both force and momentum
so was awarded 2 marks.

26
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Question 4(c)(ii)
Many candidates realised that the need for a longer runway had something to do
with an aircraft having greater mass, velocity or momentum but did not always
include two factors in order to gain both marks.

examiner comment
This answer was awarded 2 marks; 'heavyer' being taken as acceptable
for 'greater mass' and 'faster speed' for higher velocity.

examiner comment
Only 1 mark was awarded for the mention of higher momentum.

examiner tip
If 2 marks are assigned to an answer, remember you should make two
relevant points to be awarded both marks.
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Living with radioactivity
Question 5(a)(i)
Many candidates did not appreciate that the question asked for a source of
background radiation that does not occur naturally, which ruled out cosmic rays, food,
etc. This question also showed that a significant number of candidates believe that
chemotherapy is radioactive rather than being treatment by drugs. The most
frequently seen correct answer was X-ray (machines).

Question 5(a)(ii)
The fact that radon gas originates in granite rocks was known by surprisingly few
candidates. However, if the origin was known then it easily explained why some parts
of the country did not have radon and this gave candidates the opportunity of scoring
both marks.

examiner comment
Power plants were quite often believed to be the origin of radon gas.
No marks were awarded.

28
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examiner comment
This is a rare example where 1 mark was awarded. The candidate
knows the origin of radon gas but does not explain why it is not found
in some parts of the country.
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Question 5(b)(i)
The majority of candidates were able to score 2 marks. It was unusual for candidates
to draw two horizontal lines to the curve at appropriate values of the activity and then
show that by taking lines from the curve to the y-axis that the half-life was about
200 000 years. Most candidates took half the activity between 700 Bq and 800 Bq and
drew a horizontal line to meet the curve and then a vertical line to the x-axis
indicating the half-life.

examiner comment
This answer gained 2 marks for showing the half-life is about
200 000 years, having started the horizontal line from 760 Bq.

30

GCSE Physics 5PH2F 01

examiner comment
This answer gives additional information indicating that half the initial
activity is used to determine the half-life and was awarded 2 marks.
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examiner comment
This response only scored 1 mark, as the line from the curve to the
x-axis does not meet the line from the y-axis and gives a value which
is out of tolerance.

examiner tip
Ensure that lines are drawn accurately and if an incorrect line is
replaced indicate clearly which line is to be marked.

32
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Question 5(b)(ii)
A disappointing number of candidates could not offer one of the acceptable answers,
either because they gave a general description of the penetration of beta particles
rather that relating the answer to people (as requested in the question) or their
answers were incomplete.

examiner comment
This answer needs to be extended to explain what is likely to be
mutated. The mark was not awarded.

examiner tip
Make sure your answer provides a complete explanation.

examiner comment
An acceptable answer would be that beta particles can cause cancer.
This answer does little more than repeat the stem of the question
therefore the mark was not awarded.

GCSE Physics 5PH2F 01

33

examiner comment
This answer is not related to people and therefore did not score a
mark.

34
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Question 5(c)
Although there has been an improvement in the way candidates answer this type of
question, many of them struggled to answer it in a coherent way. The best responses
mentioned one or more properties of nuclear waste and then linked them to a
problem caused as a result of these properties before going on to suggest one or
more solutions.
Less able candidates mentioned that nuclear waste was harmful to humans or named
a method for dealing with it. It appeared that some candidates may have felt that
they needed to fill all the space available because they repeated the same point in
different words.

examiner comment
This answer makes the point that nuclear waste is buried under
ground. This is a Level 1 response and was awarded 2 marks.
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examiner comment
This answer includes the point that nuclear waste has a long half-life.
One isolated point is made; this is a Level 1 response and it scored 2
marks.

36
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examiner comment
This answer gives detail on why it is difficult to get rid of nuclear waste,
the problems it can cause and it also gives a property of nuclear waste,
ie that it has a long half-life. It is a coherent account linking facts. It is
a Level 3 response and was awarded all 6 marks.

examiner tip
Try to link facts together using 'because ' or 'therefore'.
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examiner comment
This answer explains how nuclear waste can be treated and links this to
the harm it can cause. It is a Level 2 response and was awarded 4
marks.
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Static electricity
Question 6(a)(i)
Most candidates knew that electrons had a negative charge and so scored the mark
for this question.

Question 6(a)(ii)
The majority of candidates knew that the mass of an electron is much smaller than
the mass of a neutron.
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Question 6(b)(i)
The word 'charge' was not used very often but most candidates managed to gain
marks for knowing that a spark was likely to be produced and this could cause a fire
or explosion. The incorrect answer that was most frequently given was that there was
a danger of electrocution.

examiner comment
1 mark was awarded for 'cause a spark'

examiner comment
This answer is typical of those that scored both marks.

40
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examiner comment
This is a well-organised answer, which explains that charges jump and
produce a spark. It was awarded both marks.
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Question 6(b)(ii)
Candidates had to explain ‘earthing’ in terms of charge or electrons being removed,
but many were reluctant to mention charge and often referred to static electricity.
There was also a minority of candidates who did not understand the term 'earthing'
and thought that it meant the petrol was being put into the ground and so it would be
safer if it caught fire.

examiner comment
This response mentions charge and where it is going so both marks
were awarded.

examiner comment
No marks were awarded here; the candidate does not understand the
meaning of 'earthing'.

42
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examiner comment
This response gives electricity, which is not acceptable instead of
charge. The first marking point was not given.
However, 'will be sent straight to the ground' is acceptable for 'is
removed' so the second marking point was awarded and the answer
scored 1 mark overall.
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Question 6(c)
Some candidates did not read the question carefully and tried to provide an
explanation for all three situations and then often got into a tangle. Others decided to
start by explaining how the balloon or rod would be charged and sometimes
mentioned movement of electrons at this stage. This was not asked for and they
again got into a tangle trying to explain that rubbing the balloon on the hair would
charge both the balloon and hair.
The best responses stated clearly that opposite charges attract and then described the
effect they had on the hair, paper or water. A few had never seen water being
attracted and despite the picture gave a description to explain why it curved away.
There was a great deal of incorrect science demonstrated in answers to this question
but in most cases candidates were able to identify an object that was positively
charged and one that was negatively charged and stated there was an attraction
because opposite charges attract. Most candidates assumed that the hair, paper and
water all had charges and did not consider induction, but diagrams sometimes showed
the separation of charges which was worthy of credit.

examiner comment
This answer describes an effect of charging a balloon even though it
does not use an example shown in the photographs. The diagram also
shows charge on the balloon although it is incorrect on the wall. This is
a Level 1 response which was awarded 2 marks.
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examiner comment
This answer explains that the hair must be negatively charged but does
not consider how it acquired this charge. It then states that negative
and positive charges attract. This is a Level 2 response that was
awarded 4 marks.
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examiner comment
This answer not only includes attraction between positive and negative
charge but also explains that the hair spreads out because the negative
charges repel. This part of the answer is Level 2.
The answer also includes transfer of electrons causing the charge and
the diagram shows charge separation for the balloon near the wall. This
takes the answer to Level 3 and 6 marks are awarded.

examiner tip
Accurate diagrams are very useful when concepts are difficult to
explain in words.
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Summary
In order to improve their performance candidates should:
●

become familiar with the information on the formulae sheet and use it in the
examination

●

read questions carefully and make sure that they answer the question that is
actually asked

●

check the scale when adding points to graphs

●

consider all points including (0,0) when drawing the line of best fit and remember
that a line of best fit need not be a straight line but may be a curve

●

name the forms of energy when describing energy transfer

●

show substitution in equations for calculations instead of just giving the answer

●

use diagrams to help explain difficult concepts

●

link the facts in long answer questions with 'because' or 'therefore'.
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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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