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S paper 1, Q14b © rearson

(b) She arranged a collision between a 2p coin and a stationary 1p coin. She noted the
directions in which the coins moved after the collision and determined their velocities.

1.4ms™!

Initial direction
of 2p coin

(i) Show that the velocity of the 2p coin just before the collision was about 2ms™.
mass of 2p coin=7.1g

mass of 1p coin=3.6g



S Paper 1, Q14b —example 1 @
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S Paper 1, Q14b —example 2 @
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M paper 1, 017c — example 1

(c) The diagram shows some of the energy levels in a sodium atom.

0.00 eV

-5.14 eV

Add an arrow to the diagram to show the transition involved in the emission of
yellow light of wavelength 589 nm.

Show your working below.

(4)
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S Paper 1, Q17c —example 2 @&

AE

— 514V

Add an arrow to the diagram to show the transition involved in the emission of
yellow light of wavelength 589 nm.

Show your working below.
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* Paper 2, Ql6a © Pearson

16 The photograph shows an example of a Foucault pendulum.

This is a pendulum that consists of a massive sphere, suspended by a long wire from a
high ceiling. Over time the vertical plane through which the pendulum swings appears to
rotate because of the rotation of the Earth,

mass of sphere = 28.0kg
(a) The pendulum makes 8 complete oscillations in 52.25,
Show that the length of the wire supporting the sphere is about 10m.

diameter of sphere = 60.0cm 1



S Paper 2, Q16a —example 1 @&

13



S Paper 2, Q16a —example 2 @&
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S Paper 3, Q8a — example 1

(a) A stone of mass 19.6kg is accelerated uniformly for 1.25s before being released by a curler,
The stone then decelerates uniformly to rest, travelling 32.5m in a time of 17.5s.
Calculate the average useful power developed by the curler in accelerating the stone.
' (4)
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(a) A stone of mass 19.6kg is accelerated uniformly for 1.25s before being released by a curler.
The stone then decelerates uniformly to rest, travelling 32.5m in a time of 17.5s.

Calculate the average useful power developed by the curler in accelerating the stone.

(4)
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S

12 Impact craters are formed when meteorites strike the surface of a planet. A student
mvestigated some factors that might influence the formation of impact craters. He did
this by dropping spheres of modelling clay imto a tray of sand.

Paper 3, Q12a © Pearson

The diameter of the crater produced by each sphere was measured using vernier calipers as shown.

This process was repeated for spheres of different diameters.

17



S Paper 3, Q12a —example 1 @&

Determine the factor by which the kinetic energy of the sphere just before impact
increases when the sphere diameter is increased from 2.0 cm to 4.0 cm.

N:Anf.o)
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S Paper 3, Q12a —example 2 @&

Determine the factor by which the kinetic energy of the sphere just before impact I
increases when the sphere diameter is increased from 2.0 cm to 4.0 cm. |

.................... p&”ﬁé”'% v M:Qﬁﬁlyku&‘é& |
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S Paper 3, Q12a —example 3 @&

Determine the factor by which the kinetic energy of the sphere just before impact =~ . '
increases when the sphere diameter is increased from 2.0 cm to 4.0 cm. :
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Responses:

Feedback strand 2:
deduction guestions
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(b) Efficient electrical transmission systems are being developed using superconductors.
Superconductors have zero resistance at low temperatures, and therefore no power is wasted
by transfer to thermal energy unlike copper cable systems.

Paper 1, Q12b © rearson

In one project a 1.05km length of copper cable at a temperature of 270K has been replaced by
a superconductor. The superconductor has a cooling system which requires power.

The graph shows the variation of resistivity with temperature for copper.

1.0 x 1075

1.0 x 10*-

Resistivity /{Q2m

1.0 x 107

| | | | |
50 100 150 200 250 300 Temperature/K

Deduce whether the power requirement of the superconductor cooling system is less

than the power losses in the copper cable.
22



S Paper 1, Q12b —example 1 @
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S Paper 1, Q12b — example 2
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P
S paper 1, Ql4a © rearson
14 A student carried out an experiment with coins.

(a) She gave a 2p coin a sharp tap, so that it slid along a horizontal surface and came
to rest as shown.

mm.f:.l ﬁmi.lt. view from
position position above
e

initial velocity u

The student recorded the distance s moved by the coin.
She then replaced the 2p coin with a 1p coin and repeated the process.

The student read that the frictional force between an object and a surface is directly
proportional to the mass of the object. She suggested that, in her experiment, u is
directly proportional to Vs and is independent of the mass of the coin.

Discuss the validity of this suggestion.
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S Paper 1, Ql4a —example 1 @&
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S Paper 1, Ql4a —example 2 @&
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S Paper 1, Ql4a —example 3 @&
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*Q Paper 2, Q11 © Pearson

11 A wet handkerchief 1s dried in 56 s using a hot iron rated at 2400 W.

Determine whether energy is transferred to the water in the handkerchief at a greater rate
than it is transferred to the iron.

initial temperature of wet handkerchief = 18°C
initial mass of wet handkerchief = 35.9¢

final mass of dry handkerchief = 18.2 g

specific heat capacity of water = 4.19 x 10°* J kg™ K~

specific latent heat of vaporisation of water = 2.26 x 10° Jkg™!
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S Paper 2, Q11 — example 1
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S Paper 2, Q11 —example 2~ @Fusn
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S Paper 2, Q11 —example 3~ @Fu
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* Paper 3, Q4 © Pearson

4 A student carried out an experiment to determine the focal length of a converging lens.

He placed the lens a distance # from an illuminated object. He placed a screen on
the other side of the lens and moved the screen until a sharp image of the object was
produced. He measured the corresponding image distance v.

The student repeated the procedure for four more values of u.
In his lab report he wrote:

“I made an initial determination of the focal length of the lens and
concluded that it was about 15ecm. When I plotted a graph it confirmed my
initial determination of the lens focal length.”

The student’s graph 1s shown.

33



S Paper 3, Q4 —example 1~ @&

Comment on whether the student’s data is consistent with his initial determination of the
focal length of the lens.

34



S Paper 3, Q4 —example 2~ @

Comment on whether the student’s data is consistent with his initial determination of the

fucal length of the lens. i i] -,
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Paper 3, Q5b @ rearson
aper 3, Q Fdexcel
The mtensity J of electromagnetic radiation recerved by the detector, affer passing

through a thickness x of blood, 1s given by

I=Ig™

where I is the intensity that would have been received if the blood were not present and
Lt is the attenuation coefficient of blood.

The red LED emits visible light of wavelength 650nm and the infrared LED emits
infrared of wavelength 950nm.

The graph shows how u varies with wavelength A for oxygenated blood and
deoxygenated blood.

10000

1000

deoxygenated blood

pwim

100

oxygenated blood

10 T T | T T | T
600 650 700 750 800 850 200 250 1000
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S Paper 3, Q5b —example 1~ @

Deduce whether //1 will be smaller for the red or the infrared radiation if the blood
is deoxygenated.

37



S Paper 3, Q5b —example 2 ©@for

Deduce whether I/1, will be smaller for the red or the infrared radiation if the blood
is deoxygenated.

38



S Paper 3, Q5c —example 1~ @

(c) Deduce whether the light from such a lamp would have a significant effect on the
oximeter readings.
(3)

_____________ AT = 268 foier”
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S Paper 3, Q5¢c —example 2~ @

(c) Deduce whether the light from such a lamp would have a significant effect on the

oximeter readings.
8 -} A 4 (3)
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M paper 1 Q16biv (6 marks) @

*(iv) The muons are produced at a height of 10 km in the atmosphere. The velocity of the
muons 1s 0.99¢. The average lifetime for muons 1s normally 2.2 us and yet muons
produced in the upper atmosphere are found in significant numbers at sea level.

Discuss this apparent anomaly.

42



Marking Scheme

Pearson

Edexcel
mﬁ::l Acceptable answers Additional guidance Mark
*13 ) ) ) . Guidance on how the mark scheme should be applied: The mark
This question assesses a student’s ability to show a coberent and for indicative content should be added to the mark for lines of
logically structured answer with linkages and fully-sustained reasoning. For example, an answer with five indicative marking
Teasomng. points which is partially stractured with some linkages and lines
Marks are awarded for indicative content and for how the answer Tfﬂl;e;;{o;fng ;glez;mﬁaiifﬁ :f?nr_mi::;;eﬁ:r;t:?t and
is structured and shows lines of reasoning. reasoning). If there are no linkages between points, the same
The following table shows how the marks should be awarded for five indicative marking pounts would yield an overall score of 3
indicative comtent. nar 255} or indicative conten no marks for
Number of Number of Max linkage Max final
indicative marks awarded | mark available | mark
marking for indicative
poinis seen marking points
in answer
6 4 2 6
5 3 2 5
4 3 1 4
3 2 1 3
2 2 0 2
1 1 0 1
0 0 0 0
The following table shows how the marks should be awarded for
structure and lines of reasoning. 6

43



'*S Paper 1, Q16biv —example 1 @&
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.*3 Paper 1, Q16biv —example 2 @&
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S Paper 1, Q16biv —example 3 @&
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S Paper 2, Q13 © rearson

.3 The photograph shows a ‘singing bowl’.

When the handles are rubbed with both hands the bowl ‘sings’, producing a loud note with a
frequency of 720 Hz.

A vibration generator is attached to the bowl and connected to a signal generator. The signal
generator is adjusted to produce frequencies from 600 Hz to 800 Hz.

At all frequencies in this range the bowl produces a sound at the applied frequency. The sound
is quiet for all frequencies except 720 Hz, when it is much louder.

Explain these observations.

47



S Paper 2, Q13 — example 1
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S Paper 2, Q13 —example 2~ @
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* Paper 3, Q8b © Pearson

*(b) Stone B is stationary. Stone A travels towards the target and makes a direct hit on
stone B as shown. Both stones have mass m.

stone A

e «©

The collision is elastic. Just before the collision stone A has a velocity v. After the
collision stone B moves off with velocity v.

Discuss how the relevant conservation laws apply to this collision.

(6)

50



S Paper 3, Q8b —example 1 @

Discuss how the relevant conservation laws apply to this collision.
(6)
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S Paper 3, Q8b —example 2 ©@fo

Discuss how the relevant conservation laws apply to this collision.
(6)
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experimental skills




S paper 1, Q15bii

(iii) The graph shows how V varies with time.

Pearson
Edexcel

Sketch a graph of V| against time using the axes provided below.

V.V

3

0
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-

0.4

1 time /s
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S Paper 1, Q15biii — example 1
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S Paper 1, Q15biii —example 2 @&

time/s
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S Paper 1, Q15biii —example 3 @&

v,V
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S Paper 3, Q1b —example 1~ @

1 An engineer was checking the dimensions of a steel tube. The tube had a length of about
45 mm and an external diameter of about 15 mm as shown.

I5Smm

She used a digital micrometer to measure the diameter of the tube. Before taking the
reading she closed the jaws of the micrometer to check for a zero error.
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S Paper 3, Q1b —example 1~ @
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‘*&Paper 3, Q1b — examples 2 & 3@
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S Paper 3, Q3a—example 1 @

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

| I

centre of turntable centre of coin

Explain why the percentage uncertainty in the value of r is about 1%.
Your answer should include a calculation.

.........................................................................................................................................................................................................................
................................................................................................................................................................................................................................................
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S Paper 3, Q3a—example 2 @

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

I |

centre of turntable centre of coin

Explain why the percentage uncertainty in the value of r is about 1%.
Your answer should include a calculation.

3)
=B DlTs - 005 025 mebas 2 08mm

................ ﬂlmsﬂmf‘huﬂ.ﬂhmh“ﬂ&mwugma.m
................... = foIa"'m.uvmmLunwu,ﬁJu-JaMmkAU

: 7. tmwllwal.', ..... mﬂ)(h"au. ..................................................................
........................... Y Tuehe B 0 buAle

8.125

62



Pearson

aper 3, Q3bii&iil —example 1 O rearsc

(ii) Calculate the percentage uncertainty in the mean value of .
3
*loo = % v

©.N\ZSFQ V2 401U+ 0.123 ¥O- ¢
= 0. \1%

To.119

P
o/oU: —%—t:{'ﬁ"" x/00 = 10.9 = 1|°/a

o,
Percentage uncertainty = ... “'/"3' ...........................

(iii) The student used @ and r to calculate the centripetal acceleration of the coin at
the instant it started to slide.

Calculate the percentage uncertainty in this centripetal acceleration.

T
.—l
+

‘N

]

Percentage uncertainty = .Y f%
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aper 3, Q3bii&iil — example 2 O rearsc

(ii) Calculate the percentage uncertainty in the mean value of w.
3)

MZOHYIGOOCS.‘ _____ xi0. = S 7138
BT ot o S

v
Percentage uncertainty = r%

(iii) The student used @ and r to calculate the centripetal acceleration of the coin at
the instant it started to slide.

Calculate the percentage uncertainty in this centripetal acceleration.

[7)
Percentage uncertainty = ... {{lf/ﬂ ........................
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Paper 3 Q7ai (6 marks) © Pearson

7 A trolley 1s attached to the ends of two springs as shown. When displaced from its
equilibrium position, the trolley moves with simple harmonic motion.

Spring trolley spring

=\

bench

(a) A student has a stopwatch and metre rule available.

(1) Explain the procedure that the student should follow to make an accurate
determination of the time period T of the trolley.
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Paper 3, Q7al —example 1 O rearsc

by

(i) Explain the procedure that the student should follow to make an aacufate

determination of the time period T of the trolley. ©
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S Paper 3, Q7ai — example 2
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Common features of the
responses seen across all
three papers




Stronger Responses: © Pearson
Summary

Candidates were well prepared for topics on the specification
that have been previously examined, suggesting that centres
are making good use of past question papers and mark
schemes.

The most successful candidates completed calculations
faultlessly and responded with explanatory points that were
ordered logically and were relevant to the question context.

Questions that involved straightforward calculations produced
significantly better marks than questions requiring discussion
or explanation.

Questions requiring the evaluation of scientific information
leading to a deduction or judgement along with a justified
conclusion were often answered well, showing some ingenuity
In the variety of approaches.
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Weaker Responses: © Pearson
Summary

Less successful candidates could not always tackle
calculations involving several steps or other complications,
such as converting years to seconds.

In some calculation questions requiring a judgement to be
made conclusions were not always made sufficiently explicit.

There is evidence that candidates are not paying sufficient
attention to the command words used in the question. For
example, in some guestions, the word 'explain’ did not elicit
the level of detail expected.

Some of the language and processes of quantifying
uncertainties in practical work is poorly understood by
candidates. In particular candidates’ use of the terms
accuracy, error, precision, resolution and uncertainty.
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Common Issues Edexcel

When candidates cannot fit their answers Iinto
the answer space they do not always indicate
where the rest of the answer Is.

In a “linkage” question candidates do not always
show how statements link together logically to
form a complete explanation.

When answering a “judgement” question
candidates sometimes forget that the final
conclusion must include a comparison of data
using the calculated answer.
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Support Fdexcel

For more information, please contact subject
advisors, subjects pages/communities, and “Ask
the Expert”

Subject Advisor: Irine Muhiuddin
Contact through web form on on 0330 058 9493

https://qualifications.pearson.com/en/qualification
s/edexcel-a-levels/physics-2015.html
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https://qualifications.pearson.com/en/qualifications/edexcel-a-levels/physics-2015.html
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Pearson

Other useful links Edexcel

Grade Boundaries
This page shows the minimum marks needed to
achieve a certain grade for all UK examinations. Also
refer to the Examiners’ Report.

Examination Results Statistics

Results statistics summarise the overall grade
outcomes of candidates sitting Edexcel examinations.

Results Plus

Edexcel’s free online service giving instant and
detailed analysis of your students’ exam and mock
performance.

— See your students’ scores for every exam question.
— Understand how your students’ performance compares with

Edexcel national averages.
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https://qualifications.pearson.com/en/support/support-topics/results-certification/grade-boundaries.html
https://qualifications.pearson.com/en/support/support-topics/results-certification/grade-statistics.html?Qualification-Family=International-Advanced-Level
http://www.edexcel.com/resultsplus

Thank you for attending. ) Pearson
Edexcel

Find out more about our range of

events at:
http://qualifications.pearson.com/training
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