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Introduction

This examination paper, 9PHO_01, examines about half of the Physics A level specification. The

topics examined are mechanics, electric circuits, magnetic and electric fields, nuclear and particle

physics.

The paper was completed fully by almost every candidate in the allotted time and candidates

appeared to attempt every question.

All candidates should be made aware of the following points when answering questions:

• a "show that" question should have the answer given to one extra significant figure compared

to that given in the question. The numerical substitutions (including constants such as ε0)

should be made clear.

• all numerical answers should have a unit.

• a "deduce" question usually requires a comparison of the candidate’s answer with a piece of

data given in the question.
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Question 11(a)

This question examined the V-I characteristic of a diode. Most candidates knew this. A few

candidates didn’t complete the graph on the negative side of the axes. A few candidates drew the

characteristic for a filament lamp.

This line starts to increase significantly before a positive value of p.d. This meant it couldn’t

gain either mark.
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A breakdown negative p.d. was acceptable for MP1 as this candidate illustrates. The line

could be a curve as long as it starts to increase at a definite value of positive p.d. (rather

than at the origin).
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A very well-drawn answer for full credit.
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Question 11(b)

There were various methods that candidates could adopt to solve this question. They could either

find the potential difference across the resistor and then use V=IR or they could calculate the total

resistance of the circuit then the LED and subtract one from the other. A few candidates used the

potential dividing equation.

This answer was quite common. The resistance calculated is the total resistance of the

circuit and gains MP2 only.
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This answer finds the potential difference across the resistor then uses V=IR for full credit.
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This answer finds the total resistance of the circuit and subtracts the resistance of the LED

for full credit.
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This answer finds the potential difference across the resistor (for MP1) but then uses an

incorrect version of Ohm’s law.
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Question 12(a)

This question examined an understanding of the term "equilibrium". The two mark points are for

"resultant force is zero" and "resultant moment about a point is zero".

Very few candidates would have been given the second mark point so the requirement "about a

point" was relaxed. In future it would be worth ensuring that the full definition is learnt.

This has a fully expressed statement about moments for MP2. MP1 was only just given as

the answer refers to forces and then, in brackets, states net zero. The net force is zero was

accepted as an alternative.

This answer gains MP2 for the bracketed "clockwise moments are equal to anticlockwise

moments". No external forces was not an alternative to resultant force.
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Some candidates used the word "balanced". This was not accepted for either mark point.

This answer gains MP1 for "no resultant force".

GCE Physics 9PH0 01 11



Question 12(b)

This question examined the ability to take moments about the pivot. The complicating factors

were a perpendicular component to consider and the answer required was a weight (not mass).

This answer does everything correctly but forgets to convert the mass to a weight so gains

MP1, MP2 and MP3.
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This answer incorrectly uses sin80 (rather than cos80) so does not use the perpendicular

component. It gains MP1 and MP3.
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This answer is fully correct and gains all four marks.
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Question 12(c)

This question was one of the more demanding topics. It examined the understanding of angular

displacement.

Many candidates assumed this part was about moments. This answer does gain MP2 for the

idea that the distance to the pivot is different for the pointer and pan.

Do not assume that every part of a question is on the same topic. In this case the first two

parts examined moments and equilibrium. This section examines angular displacement.
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This answer is fully correct. It explains that the angle of rotation is the same for both. It is the

distance from the pivot that is different so leads to a larger displacement.
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Question 13(a)

This question examined the use of circuit symbols and an understanding of how voltage - current

data would be obtained.
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A number of candidates inserted a thermistor instead of a variable resistor. These answers

could still gain MP1.

You should recall the symbols for all the electrical devices described in the specification.
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A number of candidates added an extra cell to the circuit rather than, or in addition to, a

variable resistor. This answer still gains MP1.
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This answer has an incorrect symbol for a variable resistor. It has an extra cell. The switch

was an acceptable item if used. This answer gains MP1.
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Question 13(b)

This question has three parts.

Part (i) required candidates to use P = IV. The maximum power output is on the curve of the

graph. A range of pairs of values for V and I were allowed between V = 0.5 and 0.55 V.

If the pair of values were not on this curve, then the answer could still gain MP1 for using the

equation.

Part (ii) required candidates to calculate the power of sunlight arriving at the solar cell and then

use the efficiency equation.

Part (iii) required candidates to understand that the EMF of a cell can be found from the graph. It

is the value of terminal potential difference when there is no current ie 0.58 V.
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(i) – the pair of values for I and V in this answer were not a point on the curve. The equation

was used so MP1 was given.

(ii) – this part is fully correct for full credit.

(iii) – although the candidate writes a correct equation it isn’t used so gains 0 marks.

Take care when reading values from a graph.
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(i) – the pair of values for V and I are the intercept values and do not correspond to each

other. It gains MP1 only.

(ii) – this part was fully correct.

(iii) – the emf is not written as 0.58 V. A value of V is 0.58 V so MP1 is not credited. A value of

p.d. is calculated (the E -V) across the internal resistance so MP2 is given.
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(i) – the values of V and I lie on the curve of the graph and this part gains full credit.

(ii) – the area is squared so the use of P = IA cannot be awarded. The efficiency equation is

used correctly with the output of the cell as the numerator for MP2 only.

(iii) – no credit in this answer.
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(i) – the values of V and I do not correspond to a point on the graph so MP1 only.

(ii) – Full credit.

(iii) – the emf is correctly written as 0.58 V for MP1. There is nothing further to credit.
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All parts of this answer are fully correct. Although their previous value of power out from (i)

appears in the efficiency equation in (ii) the candidate has actually used their correct value.

Either way this would be acceptable as it would have been an error carried forward.
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Question 14(a)

This question examined a radial electric field.

The direction is correct for MP2. The lines are not equispaced so does not gain MP1.

Take care when drawing field lines. If they are meant to be equispaced take extra care to

ensure they are, ie the diagonals should be drawn at 45o.
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The arrow is in the wrong direction but does get MP1 as 4 lines drawn this way is a sensible

way to indicate this field.
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These lines have not been drawn with a ruler so cannot be equispaced. The arrow direction

gains MP2.
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A fully correct answer for full credit.
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Question 14(b)

This question examined the equations associated with radial electric fields.

Part (i) is a "show that" so the value of εo should be shown as a substitution. The answer should

be given to one extra significant figure than in the question.

Part (ii) is a "deduce" question. A comparison should be made with data given in the question and

a comment made about the statement.
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(i) – this answer uses E = V/d which is for uniform fields so is an error of Physics. The only

mark that might still be awarded was the conversion from C to nC but this is omitted.

(ii) – the calculation is correct for MP1 and MP2. The candidate does not compare the value

with that given in the question. If the candidate had said the teacher was incorrect it would

have gained MP3 as it follows from their answer that at 10 cm the field strength would not

be large enough.

In "show that" questions you should present your answer to one extra significant figure to

that given in the question.
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(i) – the value of εo is not substituted so this does not gain MP1. The candidate does get the

correct answer, converts it to nC and presents it to 2 significant figures as appropriate for a

"show that" question for MP2 and MP3.

(ii) – the uniform field equation is used so cannot gain MP1 or MP2. However, the candidate

has compared the values and given an opinion about the statement so this gains MP3.
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This answer is fully correct for both parts. In part (ii) they have done more than necessary.

After the first calculation they could have made the observation that the field strength is not

strong enough at 10 cm and therefore the teacher is incorrect.
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Question 14(c)

This question examined the idea that only a charged particle in an electric field will be subjected

to a force.

This answer is fully correct for 2 marks.

Even without the first sentence, which gains MP2, the rest of this answer gains both marks

for saying the hair is charged (MP1) and that if it is positive, it will be attracted to the

negative charge of the flower (MP2).
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This answer gains MP1. The answer doesn’t make clear that the negatively charged hairs

would be repelled by the negatively charged flower or that there is always a force on a

charged particle in an electric field.

This answer gains MP1. It then suggests that if the hairs are negatively charged, they would

be repelled by the negative charge of the flower for MP2.
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Question 15(a)(b)

This question examined the candidate’s knowledge of particle symbols and the application of the

conservation of charge and baryon number.

Part (a) gains 2 marks for the correct use of symbols. Some examples of incorrect symbols

that were seen were: N for neutron, p for pion. In part (b) there is a good explanation of the

application of baryon number for 1 mark.
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The equation is written correctly. The neutron does not need the "0" but this was allowed.

The conservation of charge did not gain a mark because the candidate did not make it clear

that the pion was +1 charge and the neutron is not charged. The conservation of baryon

number did not gain a mark because the answer is not clear that the pion is not a baryon

and the neutron is a baryon.

A useful format to use when answering this type of conservation law question is the

following: Σ → π + + n charge +1 +1 + 0 so +1 = +1 charge conserved.
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This answer is fully correct and uses the tip explained above.
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Question 15(c)

This question examined the knowledge that a baryon is 3 quarks (not antiquarks) and that the

charge of the quarks must add to +1.

This example neatly shows how the candidate has arrived at the quark combination.
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This answer gains 1 mark for a three "quark" combination. The baryon must consist of

quarks, not antiquarks.
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Question 15(d)i

This question examined the idea that neutral particles do not leave a track in a particle detector.

This answer does not point out the neutron is not charged.
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This answer gains 1 mark.
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Question 15(d)ii

This question examined the use of r= p/BQ.

The value of radius had to be measured from the detector image.

It had to be adjusted for scale.

The values needed to be substituted into the equation above to give a value of B with units T.

This gains MP1 and MP2 for measuring the radius and scaling it. It does not gain the use of

equation mark as Q is substituted as 1.

Make sure you use the numerical value of charge, in C, when using this equation.
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This answer is fully correct.
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This answer would gain full marks except the wrong unit is stated on the answer line.

Always write the units to each numerical answer.

52 GCE Physics 9PH0 01



Question 16

This question examined momentum conservation and elastic or inelastic collisions.

Part (a)(ii) was a "deduce" question which means that a number of approaches could be used. For

the final mark, a conclusion was required as to whether the candidate agreed or disagreed with

the statement.

The quickest way to do this question was using a scaled drawing. This was only seen in about 1 in

100 responses.
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The answer in (a)(ii) only applies momentum conservation in the NS or vertical direction.

This type of answer could only gain a maximum of 2 marks for finding a correct vertical

component and then applying momentum conservation in the vertical direction. Part (b) was

carried out successfully except that the unit J was required somewhere in the paragraph and

is absent.

Don’t forget units to numerical answers.
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The answer to (a)(ii) only applies momentum conservation in the vertical direction. In part (b)

the value of kinetic energy for stone A, after the collision, is incorrectly calculated. This

results in 3 marks.
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This answer is fully correct. It assumes the angle is θ and then solves simultaneous

equations to calculate the value as 72o.

It is a "deduce" question so compare your answer and state a conclusion.
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Question 17(a)

This question is called the indicative content question. It is marked slightly differently. Indicative

points are required and, if they are linked correctly by the candidate, they translate to marks. The

linking does not have to be sophisticated. This question examined the application of Faraday’s

and Lenz’s laws. Most candidates explained that there would be an induced emf and that this

would result in a current in the disc. This is an example of linking the indicative points.

This answer misses the essential principles being examined. The question expects a

discussion using Faraday’s and Lenz’s laws.
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This answer gives a generalised statement of Lenz’s law. This did not gain credit. An

application of Lenz’s law to explain why the disc moved in the same direction as the magnet

was required. The answer then mentions a changing magnetic field (IC1) causing an emf.

The indicative content point 2 is "induced emf". Causing emf alone would not gain IC2

however the candidate did refer to induced emf earlier so IC2 was recognised. The answer

then refers to current (IC3). There is a good explanation of a force acting on a current within

a magnetic field for IC4. These points are well-linked and translate to 4 marks.

Questions on Faraday’s and Lenz’s laws are frequently examined on this paper. You should

explain how these laws apply to the situation that is described in the question.
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This answer contains "changing magnetic flux induces an emf" for both IC1 and IC2. The

answer then has a generalised statement of Lenz’s law but continues to apply it to the

context described in the question. The phrase "reduce the (rate of) change of flux (linkage)"

gains IC5 and linking that with "Lenz’s law" gains IC6. These points are well-linked so gain 4

marks.
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Question 17(b)

This question required candidates to refer to "angular" velocity which is measured by the

speedometer. "Angular" velocity is a technical term required by the specification. Many answers

referred to circular or rotational speeds and were not credited.

Stronger answers usually used the equation v = rω within the explanation.

Some answers compared the number of turns that a smaller wheel would do. However, they

didn’t add "for a set distance" so these answers were not credited.

This answer gains MP1 in the second mark scheme. It does not mention angular velocity.
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This answer uses the equation to explain that a different radius would lead to a different

(road) speed. It also states that the dial (speedometer) measures angular velocity for 2

marks.

If you think an equation can be used to help with an explanation – use it.

This answer conveys the idea that different sized wheels will rotate a different number of

times over a fixed distance. This is MP1 of the second scheme. It doesn’t get a second mark

because it doesn’t mention angular velocity.
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Question 17(c)

This question could be solved in two ways. Candidates could use conservation of energy or

resolving forces. Very few candidates could use conservation of energy correctly in this situation.

The cycle travels at a constant velocity up the slope. This means that the kinetic energy is not

changing and therefore does not figure in conservation of energy statements.

This is a "deduce" question. This means that a comparison of values and a conclusion are

required.
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This is a good example of an incorrect application of conservation of energy. The candidate

writes KE = PE as an equation. The kinetic energy is not changing in this particular scenario

so it cannot account for the gain in potential energy. The only mark that can be credited is

the use of the equation for gravitational potential energy.
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This answer starts well. It calculates the resistive force acting on the cycle for MP1. It then

writes KE = KE + GPE which is not correct for this situation. It should have continued Work

done by cyclist = gain in GPE + work done against resistive forces (per second). This answer

gained a second mark for the use of the GPE formula.

The correct use of the Law of conservation of energy is a useful tool to solve mechanics

questions.
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This answer gains full credit. It resolves forces along the slope. It starts by calculating the

resistive force acting on the cyclist. Note that a conclusion is required by this type of

question.
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Question 18(a)

This question asks why the tubes in a LINAC particle accelerator become longer. Many candidates

wasted some of their time explaining the accelerator principles rather than directly answering

this question.
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This gains 3 marks for MP1, MP3 and MP4. The formula v = d / t needed to be rearranged

into a form which suited the context.

If you are using a standard equation to help your discussion, then rearrange the formula to

make the subject of the equation the quantity you are focusing on.
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This answer refers to the particles accelerating. This information was given in the question

"…linear accelerator". The candidates were expected to state that the velocity of the

particles increases. This answer gains MP1 and MP4.
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This answer gains all four marking points.
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Question 18(b)i

This question examines the units MeV and the ability to use them. Many candidates tried to

convert values into Joules but then often made mistakes. This isn’t required if the candidate

continues to use an energy in MeV.

This answer recognises that the charge on the Uranium ion will be 80e for MP1. The

candidate also recognises that the nucleon number is 238 by using it to calculate a mass of

the ion.  The mass of the ion was not required for this calculation, but it does enable the

answer to gain MP3. The candidate converts into J and subsequently makes mistakes but

has gained 2 marks – MP1 and MP3.
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This answer was commonly seen. The candidate recognises that the charge on the uranium

ion will be 80e for MP1. The candidate uses V = W/Q for MP2 but has converted into J which

was not required. The candidate has a mixture of numbers in a bracket that means it is

impossible to understand whether they appreciate that 238 is the nucleon number so MP3

is not given.
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This candidate incorrectly states the charge on the ion is 12e. They use V = W/Q for MP2.
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This answer converts eV to J. It also calculates the charge on the ion in C. This can gain full

credit although it takes extra time compared with the mark scheme example.

Correct understanding of the use of units such as MeV can simplify accelerator questions

considerably.
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Question 18(b)ii

This question makes use of the kinetic energy equation. It is a "show that" question. Candidates

were expected to show a substitution of the atomic mass unit in their equation. They had to

express their answer to at least one extra significant figure.

The energy of 3.2 x 10-11 is correctly calculated by converting 200 MeV to J so gains MP1. The

kinetic equation uses a value of proton mass rather than u but this was allowed for MP2.

The mass of the ion is found by using 238 rather than the proton number.

Remember to show all substitutions in "show that" questions.
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This answer forgets the 1/2 so cannot gain MP2. They do not convert MeV into J so do not

gain MP1.
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This gains full credit. Note that the 238 nucleons effectively cancels out if placed on both

sides of the equation. The answer is presented to more than 2 significant figures.
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Question 18(c)

This question examined the appreciation of nucleon and proton numbers.

Uranium has a high ratio of neutrons compared to protons.

When it decays to produce products they will be neutron rich as the example of Mg shows.

Many candidates did not recognise the clue given by the information about magnesium.

They often then discussed velocities or energies.
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This candidate appears to have recognised what the topic is about. They do not tell us what

the mass numbers and atomic numbers represent.

The specification bullet point expects candidates to understand the meaning of these

numbers. Where possible consider which part of the specification is being examined.
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This answer appreciates the ratio of neutrons to protons for MP1. They then state that

products are likely to be neutron-rich for full credit.
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Paper Summary

Based on their performance on this paper, candidates should:

• Identify and then write down the equation for a numerical question.

• Show all substitutions in an equation, including constants.

• Rearrange the equation, if needed, to make the unknown quantity the subject.

• Note that "deduce" questions require a comparison of the candidate’s answer with that given

in the question and also a conclusion.

• Make sure you have all the equipment listed in the "requirements section" of the examination

paper.

• Not expect every section of a particular question to be on the same topic.

• Remember to add a unit to each of the numerical answers.
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Grade boundaries

Grade boundaries for this, and all other papers, can be found on the website on this link:

https://qualifications.pearson.com/en/support/support-topics/results-certification/grade-

boundaries.html
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