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Introduction
This paper is the first of three available at A level. It covers the following topics: Mechanics and

Further Mechanics, Electric Circuits, Electric and Magnetic fields and Nuclear and Particle Physics.

The question styles include multiple-choice, short open, open-response, calculations and extended

writing.

Learners who had prepared well and understood their physics scored high marks on this paper.

A small number of learners appeared to run out of time during the last question but the evidence

would suggest the time allowed was appropriate.

The following multiple choice questions proved relatively accessible to all learners: 3, 4, 5 and 8.

The following multiple choice questions proved highly discriminating: 2 and 7.

Most learners produced good answers to basic calculations such as Q11(a), Q13(b) and the more

challenging calculation in Q18(b).

It was particularly pleasing to note how well learners performed in the indicative content style

question Q12. This topic is difficult and yet clear fluently written answers worth 5 marks or more

were often seen.

Learners who had carried out thorough revision were well rewarded in Q15(a) and Q17(a) which

carried a total of 10 marks.

Most of the "explain" questions carried three marks such as Q15(c)(i), Q16(c) and Q18(a). Learners

often made at least one good point in these questions but then failed to develop their answer

further.

It was very pleasing to note that the responses to the "deduce" questions were much improved

with many answers including sensible comparisons with data given in the question.
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Question 11 (a) 

This question tested the use of the resistivity equation.

A small proportion of learners misread diameter for cross-sectional area or omitted the unit to the

answer.

This shows an answer which confuses the diameter for the area of the wire.

The equation is dimensionally incorrect - a

diameter does not have the same dimensions as

area. This answer cannot be awarded the "use of"

the resistivity formula mark.

It also cannot gain MP2 so gets 0 out of 3 marks.
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This answer shows that the learner has forgotten to square the radius when calculating the cross-

sectional area.

As the learner does realise the area should have

units m

2

 the "use of" the resistivity equation was

given credit.

This answer gets 1 out of 3 marks.
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This answer shows that the cross-sectional area is being calculated correctly and the resistivity is

therefore dimensionally correct.

The answer is incorrect and the unit is missing.

This answer does achieve the two "use of" formula

marks.
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This answer shows a correct method and answer with unit.

This answer gets 3 marks out of 3

GCE Physics 9PH0 01     7



Question 11 (b) (i)

Learners were expected to explain how the potential varied along the length of a (potentiometer)

wire.

Many answers stated that the resistance of wire increases (or is proportional) with its length for

MP1.

A number of answers did not state that the potential (or potential difference) would be

proportional to the length of wire.

It was not sufficient to say that the resistance increased with length for the second mark.

Some learners opted to write down the resistivity equation and V = IR. This was not credited unless

the student had drawn out the key relationship involved, i.e. V proportional to l. 

This answer scores the mark for resistance increasing with length (MP1).
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The learner does not make it clear that the

potential increases proportionally to length so

does not gain MP2.

Make sure you address the question. In this case it

asked for an explanation of how potential varies

with distance.

In your answer, be as specific about this as you

can.

GCE Physics 9PH0 01     9



This answer uses a slightly alternative but good approach.

The student did not clearly state that the relation

between potential and length would be

proportional so achieves MP1.
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This answer has both points and achieves full

credit.
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Question 11 (b) (ii) - (c)

Question 11(b)(ii) was correctly answered in most cases.

Q11(c) was well answered by those learners who either understood how to correctly apply V =IR or

spotted that the ratio of resistors would be the same as the ratio of lengths of wire or potential

differences.

A number of students tried to use V =IR incorrectly. A total p.d. of 1.5 V is across the total resistance

(3.30 + R) not the 3.30Ω resistor alone.

(b)(ii) is calculated correctly.

This learner correctly calculates the current through R using a corresponding V (1.125 V) and

R (3.3 Ω).

The learner then correctly calculates the total resistance of the series pair of resistors but forgets to

subtract 3.3 Ω.
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11(c) achieves 1 mark out of 2.
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This learner used a laborious method for (b)(ii) but it is entirely correct.

The learner then used a ratio of lengths method to

calculate R for full credit in (c).
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This learner completed (b)(ii) correctly.

They have shown the potential differences across

each resistor and correctly calculated the current.

The final use of V = IR is correct for full credit.

Make sure you understand that when using V = IR

the potential difference has to correspond to that

resistor.
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Question 12 

This question provided an opportunity for learners, with a thorough understanding of Faraday's

and Lenz's laws of electromagnetic induction, to apply both laws to a novel context.

Many answers demonstrated a very sound understanding of this difficult topic.

The answer required learners to appreciate that the initial current within a magnetic field would

produce rotation of the coil. The coil would cut magnetic flux and induce an emf.

Lenz's law states that the induced current will oppose the change that caused it and reduce the

overall current in the circuit. The faster the coil rotates the larger the induced emf and hence the

smaller the resultant current.

Some answers did not associate the movement of the coil with a rate of change of flux linkage.

Simply quoting Faraday's law in isolation was not given credit.
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A number of answers did not mention that the coil would rotate.

Without a movement of the coil, the magnetic flux of the magnets cannot be "cut" and the

explanation becomes vague.
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This answer then does not gain any credit.

Although the question said include a reference to

Faraday's and Lenz's laws you need to consider

how they apply in the situation being described.
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This answer collected the first four marking points.

However, it misquotes Lenz's law.

Lenz's law is about the direction of induced current

opposing the CHANGE that produced it.

Make sure you learn Lenz's law correctly.

20     GCE Physics 9PH0 01



This answer demonstrates a good understanding of both laws of electromagnetic induction.
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This answer achieves the first five mark points but

does not collect the last marking point.

It suggests that the rotation of the coil gets slower

rather than faster and loses the thread of a good

argument.

Try to keep a clear head when discussing Lenz's

law.
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Question 13 (a) 

This part of the question was about taking moments.

The answer required a moment of T around the pivot and a moment of weight around the pivot.

The two expressions then had to be equated.

Some answers incorrectly took moments around the right-hand end of the beam using 5.5 m as a

distance to the centre of mass of the beam.

It would have been useful to mark the weight and its position on the diagram.

A significant number of students did not appreciate that the moment of a force requires a

perpendicular component.

This answer shows an incorrect perpendicular component of force to the distance.
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The moment of T around the pivot should be

Tcos20 x 6

The answer collects MP2 only for using g.

An alternative to finding the perpendicular

component of force is to find the perpendicular

distance from the pivot to the line of action of the

force - in this case the vertical i.e. 6cos20.
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This shows a correct moment for T around the pivot for mark point 1.

The learner has forgotten to convert the mass of

the beam to weight and forgets to multiply by the

perpendicular distance from the pivot to the

centre of mass of the beam (0.5 m x cos 20).
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This answer forgets to convert the mass of the beam to weight.

It does show a correct moment for T (MP1) and

does appreciate the centre of mass of the beam is

half way along the beam - a perpendicular distance

of 0.5 x cos20 (MP3).

If you decide to calculate moments using a

perpendicular distance from the pivot to the force

it is useful to sketch these distances onto the

diagram.
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This answer is completely correct for full credit. It

is also well laid out and clear.
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Question 13 (b) 

This question involved an energy (or power) efficiency calculation and because it was a "deduce"

question required learners to make a numerical comparison.

Some answers used a wrong factor for time, e.g. multiplying by 3600 to convert minutes into

seconds.

This answer writes down a correct expression for mgh but forgets to use g.
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They also make an arithmetical error multiplying

30000 x 1440.

The answer shows the correct method but makes

two errors.

It achieves 3 out of 5 marks.

A number of formulae require the use of g. Don't

forget to multiply by 9.81 at some stage in your

calculation.
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This learner decides to calculate transfer of energy per second or power.

The calculation of power input from coal has an

error interpreting MJ correctly.

This answer achieves 3 out of 5 marks.

Ensure you know the meaning of all unit prefixes:

kJ, MJ, GJ etc
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This answer incorrectly converts an amount per minute to per day.

It should have multiplied by 60 x 24 to convert

from per minute to per day.

This answer achieves 3 out of 5 marks.
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This answer shows all the stages of the calculation

with an appropriate conclusion for full credit.
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Question 14 (a) 

The rocket is travelling upwards for the first 1.9 s. The simplest method of finding the height was to

calculate the area in the triangle of height 20 m and base 1.9 s.

A number of learners attempted to use SUVAT equations, almost always unsuccessfully.

A significant number of answers assumed the rocket was travelling upwards in the first 0.2 s only.

Answers that tried to use SUVAT equations were over-complicated and often had more than one

error.
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This answer only calculates the distance moved in

the first 0.2 s. It gained a mark of 0 out of 2.

When given a velocity-time graph it is usually a

good idea to use gradient = acceleration

and area = displacement.
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This answer uses a correct "area under the line method" but misreads the value on the time axis.
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This gains MP1 only.

Take care when reading values off graphs.
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This method is over-complicated and results in an approximate value.
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The difficulty of counting squares is that some are

not full squares.

This gains MP1 only.

When the graph is a straight line (or combination

of straight lines) use area of rectangle (and

triangle) formulas.
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This answer shows the simplest method of

calculation, for full credit.
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Question 14 (b) 

This question examined whether learners could interpret a velocity-time graph. The acceleration is

given by the gradient.

The acceleration is 100 m s

-2

 for the first 0.2 s.

It then becomes -12 m s

-2 

to about 2.2 s.

It then decreases in magnitude.

Many answers had the right general shape of graph but had little mistakes such as misreading the

time axis, incorrectly calculating the negative gradient or leaving the negative acceleration as

constant up to 4 s.

The ability to interpret a velocity-time graph was patchy with some learners unable to grasp the

meaning of a negative gradient. This meant that they often gained the first two marks but confused

their response to the second part of the acceleration-time graph.
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This answer achieves the first two mark points.

It does show a negative value of acceleration

between 0.4 and 4 s so collects mark point 3.

The initial negative acceleration is incorrectly

judged to be about -5 m s

-2

 and it shows the

gradient increasing in magnitude in the last 1.5 s or

so.
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This answer has the correct initial acceleration for the right time period.

The answer achieves the first two marks.

The learner hasn't correctly interpreted the

negative gradient.

Ensure you understand how to interpret the

gradient of a graph.

42     GCE Physics 9PH0 01



This answer achieves all the first four marks.

It shows the magnitude of the acceleration

decreasing but only in the last 0.5s whereas the

gradient of the velocity-time graph started to

change at about 2.2s. It therefore does not achieve

the final mark point.
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The scales on the acceleration - time graph are different to those on the velocity - time graph.

This shows the acceleration of 100 m s

-2

 but only

for 0.1 s. It doesn't gain mark point 1.

Take care with graph scales.
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This shows an answer awarded all five marks.

Some students chose to show a step change in the

magnitude of the acceleration in the last 1.5 s

whilst others showed a gradual decrease in

magnitude. Either approach was acceptable.
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Question 15 (a) 

The five marking points are taken from the specification.

Learners often listed hadrons as fundamental particles rather than quarks or omitted to mention

any particles as fundamental.

Mark points 2 and 3 were usually present for a description of baryons and mesons as was mark

point four for either stating or listing 6 quarks or leptons.

Few learners explicitly stated that each fundamental particle has an antiparticle.

This answer mentions leptons as an example of a fundamental particle but does not include

quarks.
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The answer goes on to give a description of a

baryon but not a meson so achieving mark point 2.

Ensure you take note of exactly what the

specification expects you to know.
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This answer does not make clear which particles are fundamental.

It does achieve mark points 2, 3 and 4 but does not

state that each fundamental particle has an

antiparticle equivalent.
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This answer has all five mark points.
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Question 15 (b) 

This question is a conversion from kg to GeV/c

2

.

Note that if the calculation is divided into stages then the first stage should be to multiply by c

2

, this

is converting kg to J. The second stage should be a division by 1.6 x 10

–19

 , this is converting J to eV.

If the division by 1.6 x 10

–19

 is carried out first this is not a conversion from J to eV. This was only

penalised if the final numerical answer was incorrect and the method was then reviewed.

Many answers combined both in one single staged calculation which was given full credit.

This answer omits the square for the speed of

light. MP2 cannot be awarded as it is not a

conversion from J to eV. This answer gets 0 out of 3

marks.

Write down the equation you are using before

substituting the numbers.
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This answer was seen a number of times. The learner correctly multiplies by c

2

 but then goes on to

divide by c

2

.

The answer gains both MP1 and 2.

Learn to convert these units as it is a specification

requirement.
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This answer is laid out clearly in one stage and

achieves full credit.

This is an example of an incorrect answer.

When the method is looked at the order of the stages of conversion is incorrect.
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The division by 1.6 x 10

–19

 does not convert J to eV.

This does not gain MP2.

The calculation does gain MP1 for multiplying by c

2

Giga is incorrectly interpreted.

Learn to do this conversion with a single stage

calculation.
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Question 15 (c) (i)

This question was about the high energy required in particle collisions so that new particles can be

created. The Higgs particle has a relatively high mass, so a particularly high energy will be required

according to ΔE = Δmc

2

.

The mark scheme also rewarded the point that energy is required to overcome the electrostatic

forces of repulsion between the two accelerated protons. However, this energy is a much smaller

scale than that required to produce new particles.

This answer confuses the strong nuclear force with the electrostatic repulsion force between the

protons.

It doesn't achieve mark point 1. Answers of this

type were often vague about the type of force

between the protons.
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This answer achieves mark point 1 both ways.

This answer gives both arguments for mark point 1

and also quotes E = mc

2 

in an appropriate context

so achieves MP2.

It doesn't specifically state that the Higgs particle

has a relatively high mass so doesn't achieve MP3.

Note that the energies required to overcome the

electrostatic force of repulsion between the

protons is relatively small compared to the energy

required to create new particles.
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This answer expresses all three mark points well

and achieves full credit.
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Question 15 (c) (ii)

This question was best approached using the equation at the back of the exam paper r =p / BQ

Some learners overcomplicated this question by first deriving the equation. Some confused the

circumference for the radius, and some substituted the charge on a proton as 1.

This example shows the circumference being substituted for radius.

The dimensions for the substitutions in r=p/BQ are

dimensionally correct so this answer achieves MP2

for the use of the equation.

Also note that the circumference is in km. This

needs to be changed to m when calculating the

radius using 2πr.
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The calculations are correct.

The units for momentum are incorrect.

This cannot be awarded MP3 so gains 2 out of 3

marks.

Make sure you use the correct units.
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This shows a clearly laid out answer with correct

units for full credit.
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Question 15 (c) (iii)

The protons have equal momentum but are travelling in opposite directions, so the total

momentum is zero.

A number of learners multiplied their answer to (c)(ii) by 2. i.e. forgetting the directions are

opposite.

An example of forgetting the direction of the two momenta are opposite.

This answer was awarded 0 marks.
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Question 15 (d) 

This question examined the idea that at speeds close to the speed of light relativistic effects occur.

The mass of the protons will no longer be the rest mass - the equation quoted would no longer be

valid at these speeds.

Some answers simply stated that energy would be converted to mass. They were not clear that the

mass of the proton increases.

This answer achieves the proton gaining mass

mark.
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This answer initially suggests that the protons reach the speed of light which is incorrect.

It then correctly states that the velocity approaches

the speed of light and gains mark point 1.

The answer then becomes unclear - vaguely stating

that energy changes into mass - but suggesting

that the mass will be lower as a result.
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This answer achieves full credit.
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Question 16 (a) 

There were three marks for this question. The first two marks were for lines representing a field

which is radial in nature and an arrow pointing outwards.

The last mark was for using a ruler and making sure the lines were equally separated by angle.

The third point was the most difficult with many answers showing lines that were not equally

spaced.

This diagram was judged to be on the border and

the mark MP3 was given.

The answer was awarded a total of 3 marks.

Use a ruler when drawing field lines which should

be straight.
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The radial lines had to be equally spaced and this diagram does not show equally spaced lines.

This gains 2 out of 3 marks.

Take care when drawing field diagrams

GCE Physics 9PH0 01     65



This answer shows both equipotential lines and electric field lines.

It was possible to ignore equipotential lines if they were dotted or labelled.

In this case the examiner has been given a choice

and therefore marked it incorrect.

Answer the question and keep the diagram as

simple as possible.
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Question 16 (b) 

The question provided a graph of potential against distance.

The most appropriate method to calculate field strength at a point is to use the gradient of the

potential-distance graph.

Another way is to use both equations for E and V in a radial field.

Once learners had a numerical value for E they had to compare this with the given value from the

question.

This answer does not use a correct method.

It also does not compare the calculated value with the value given in the question.
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This gained 1 mark for using the graph to find a

correct value of V.

MP3 for the answer so achieves 2 out of 4 marks.
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This shows a tangent and correctly calculates the gradient.
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The learner does not compare their value explicitly

with the value of E given in the question.

This answer achieves the first 3 marks.

In "deduce" questions remember to compare your

answer with that given in the question explicitly.
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This method includes the use of both radial field equations.

It does not explicitly compare their value of E with

that given in the question.

This answer gains the first 3 marks.
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Question 16 (c) 

This question was set to test the idea that there must be zero potential gradient within the suit,

therefore the field strength within the suit is also zero. However, very few learners gave this

answer.

The two examples below were common and gained some credit.
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This answer gains MP2 and MP4 for 2 marks.

When there are 3 marks there will be 3 distinct

mark points.

"Explain" questions at the end of a question are

often based on the topics previously tested within

the question. In this case on electric field strength

related to potential gradient.
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This answer gains MP4 for 1 mark.
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Question 17 (a) 

Three methods for proving this equation were commonly seen.

Two approaches appear in the mark scheme.

A neat use of similar triangles simplifies this proof as shown in the first example below.

All proofs require a trigonometrical approximation to be made. This wasn't always pointed out in

the answer.
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This shows another method for this proof in addition to the two given in the mark scheme but it

contains one error and one omission.
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There is an assumption being made that the

circular arc of the motion is approximately the

same as the straight line representing change of

velocity.

This is true for small angles and needed to be

indicated for the fifth mark.

Also note that the direction of the arrows on the

velocity vectors is incorrect. This was not penalised

on this paper and the answer gains 4 out of 5

marks.

Δv is the difference between the two velocities so

the arrow on v

2

 should be reversed.

Be careful about the direction of vectors. Reverse

the arrow indicating direction to show a negative

of a vector .
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This proof uses components of velocity at the two positions.

78     GCE Physics 9PH0 01



This includes a reference to the small angle

approximation and gains full credit.

Use a labelled diagram to illustrate your working -

this is an excellent example.
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Question 17 (b) (i)

The following two examples show two alternative correct approaches.

This correctly calculates time period T and then

substitutes it in

ω = 2π/T

The answer gains full credit.
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This example calculates frequency and uses

ω = 2πf for full credit.
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Question 17 (b) (ii)

This question was about this centrifuge. The angular velocity of this centrifuge is small whilst its

radius is large.

The best approach was to use F = mrω

2 

to explain that the force is large as the radius at which the

equipment is placed is large.

The use of the equation F=mv

2

/r does not help with the argument unless the student makes it very

clear that they are discussing linear velocities being large because the radius is large (from v = rω).

This answer uses the right circular motion equation and refers to a large radius for full credit.

The answer refers to the end of the centrifuge

having a large radius for the second marking point.

This answer illustrates how using the other circular motion equation leads to confusion.
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The radius is actually large and this leads to the

linear velocity of the equipment under test being

large.

This answer was awarded 0 marks.

Look at whether the previous question has helped

to guide you in thinking a particular way about a

situation. The previous question was about angular

velocity and was a prompt to use F=mrω

2
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This answer uses the right equation for MP1.

The answer refers to a large angular velocity rather

than to the large radius so does not score the

second mark.
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Question 17 (b) (iii)

This question was best solved using the formula a = rω

2

If the student used their calculated value from (b)(i) they should arrive at a value of about 25g and

therefore suggest the claim is correct.

If they use the "show that" from (b)(i) then they arrive at an answer which is significantly less than

25g so they should state that the claim was incorrect.

This shows a fully correct example.

This gains full credit.

You should show a comparison of your value with

that given in the question, as this does.
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This example shows an incorrect conclusion from a correct calculation.

The learner has calculated a numerical value of

25g - this should strictly have the units of

acceleration.

This gained MP1.

Note the word "about" and use common sense to

consider its meaning. These two values are only

2% different.
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This answer calculates the acceleration in terms of g.

This shows that the answer rounds to 25g and this

approach tends to lead to a sensible conclusion.

Both marks awarded.

This answer uses the "show that" value from Q17(b)(i).

This leads to a significantly smaller value

compared to 25g.

This answer then draws the correct the conclusion

for full credit.
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Question 18 (a) 

This question was about

(i) the acceleration caused by a magnetic force on a ball bearing

(ii) momentum conservation at a collision

(iii) the nature of elastic collisions.

These three points of increasing difficulty were expected for full credit.

This learner does not clearly identify which ball bearings are being discussed.

The answer is vague about the term energy and does not clearly identify kinetic energy until the last

few words.
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This answer was close to being awarded mark

point 3. The answer states that all the kinetic

energy is transferred to the last ball but should

have said from the third ball.

There is an acceleration and therefore increase in

kinetic energy as the third ball is attracted to the

second magnet.

This answer did not collect any of the mark points.

When discussing elastic collisions be clear that it is

all the kinetic energy that is conserved.
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This answer leaves some confusion about which balls are being discussed.

This answer covers momentum conservation well.

It also looks to discuss conservation of kinetic

energy but compares the final ball bearing with the

kinetic energy of the "first" ball bearing. It isn't

clear whether the student means the original ball

bearing which was released or what is in effect the

third ball bearing which left the first magnet.

The final ball bearing will have more kinetic energy

than the first because work is done by the second

magnet.

This doubt means that the answer gains 1 mark.

Some students labelled the ball bearings in the

diagram to help their explanation.
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This is a good answer with all three points.

This avoids the confusion of discussing different

balls by labelling them on the diagram.
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Question 18 (b) (i)

The answer could be calculated either using W = 1/2 CV

2

or a combination of Q = CV followed by W = 1/2 QV.

Learners could use Q = CV and then subsequently 1/2 QV.
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This answer shows a confusion between

capacitance C and charge Q.

It was awarded 0 marks.

Be careful with capacitor questions not to confuse

Q with C.
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This shows the approach using Q = CV followed by 1/2 QV.

Note that the learner incorrectly interprets the

meaning of the prefix μ and achieves 1 mark.
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This shows the approach using W = 1/2 CV

2

 and

achieves full credit.

GCE Physics 9PH0 01     95



Question 18 (b) (ii) - (iv)

The first part of this question required the use of the exponential discharge equation.

The other two parts tested an understanding of projectile motion.

Learners should show all their substitutions when carrying out a "show that" question as in (b)(ii).

A number of answers to b(iv) substituted a value for initial velocity in s = ut + 1/2 at

2 

and did not

achieve the 2 marks.

A number of answers to (ii) showed a calculation of time constant only.
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In part (iv) the candidate has rounded the answer

too far - to just one significant figure. It isn't clear

how they arrived at this answer as they do not

show the values of s and t substituted into the

equation.

The marks were awarded as follows:

(ii) 0 (iii) 2 (iv) 0

In general, write answers to at least two significant

figures.

98     GCE Physics 9PH0 01



This shows a fully correct example.
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The marks were awarded as follows:

(ii) 2 (iii) 2 (iv) 2

Show all the values substituted into the formula.
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Paper Summary
Based on their performance on this paper, students are offered the following advice:

when carrying out a calculation write down the equation, substitute the values then calculate the

answer

ensure unit prefixes are understood - this particularly affected Q15(b) prefix G and Q18 prefix μ

the answer to a "show that" question (e.g. Q18(b)(ii)) should be written to at least one more

significant figure

a "deduce" question will usually require a numerical comparison of the student's answer with a

value given in the question.

New topics on the specification such as the application of moments in Q13 and the proof of the

circular motion equation in Q17(a) presented difficulties. Ensure your revision covers every

specification point.

Many answers to Q15(a) demonstrated a very sound knowledge of the standard model. However

some students appear to have learnt considerably more than the specification requires and this

sometimes led to a confusing answer. Take note of exactly what the specification requires you to

know on this topic.
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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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