Examiners’ Report
June 2022

IAL Physics WPH13 01

ResultsPlus



Edexcel and BTEC Qualifications

Edexcel and BTEC qualifications come from Pearson, the UK's largest awarding body. We
provide a wide range of qualifications including academic, vocational, occupational and
specific programmes for employers. For further information visit our qualifications websites
at www.edexcel.com or www.btec.co.uk.

Alternatively, you can get in touch with us using the details on our contact us page at
www.edexcel.com/contactus.

ResultsPlus

Giving you insight to inform next steps

ResultsPlus is Pearson's free online service giving instant and detailed analysis of your
students' exam results.

e See students' scores for every exam question.

e Understand how your students' performance compares with class and national averages.

¢ |dentify potential topics, skills and types of question where students may need to develop
their learning further.

For more information on ResultsPlus, or to log in, visit www.edexcel.com/resultsplus. Your
exams officer will be able to set up your ResultsPlus account in minutes via Edexcel Online.

Pearson: helping people progress, everywhere

Pearson aspires to be the world’s leading learning company. Our aim is to help everyone
progress in their lives through education. We believe in every kind of learning, for all kinds of
people, wherever they are in the world. We've been involved in education for over 150 years,
and by working across 70 countries, in 100 languages, we have built an international
reputation for our commitment to high standards and raising achievement through
innovation in education. Find out more about how we can help you and your students at:
www.pearson.com/uk.

June 2022
Publications Code WPH13_01_2206_ER
All the material in this publication is copyright

© Pearson Education Ltd 2022

IAL Physics WPH13 01 2


https://qualifications.pearson.com/en/about-us/qualification-brands/edexcel.html
https://qualifications.pearson.com/en/about-us/qualification-brands/btec.html
https://qualifications.pearson.com/en/contact-us.html
https://qualifications.pearson.com/en/support/Services/ResultsPlus.html

Introduction

The Pearson Edexcel International AS-level paper WPH13, Practical Skills in Physics |, is worth
50 marks and consists of four questions, which enables candidates of all abilities to apply
their knowledge and skills to a variety of styles of question.

Each question assesses the candidate’s knowledge and understanding of the skills developed
while completing practical investigations.

A candidate’s understanding of the 8 core practical tasks will be assessed by the WPH11 and
WPH12 papers. As such, the practical contexts met in the WPH13 paper will be less familiar
but are similar to practical investigations candidates may complete during their AS Physics

studies. The scenarios outlined will be related to content taught during the study of WPH11
and WPH12.

However, the focus of WPH13 is the assessment of the practical skills that the candidates
have developed during the completion of the required core practical tasks and other
experiments, as applied to the physics context described in the question.
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Question 1 (a-c)

This three-part calculation question tests the candidate's understanding of standard
measuring techniques and the ability to perform simple calculations. Most candidates
completed these calculations successfully.

Q1(a)
The photographs show candidates the dimensions of multiple old coins.

Candidates should be well-practiced in the method of taking the total size of multiple objects
to calculate an average size. In this case, the average diameter and thickness of the coins.

Once these dimension are determined, the candidates can calculate the average volume
using standard maths equations.

Q1(b)

Using the value of volume from (a) and the mass given in (b), candidates were asked to
perform a simple calculation.

Error carried forward was applied.

However, some candidates did not use the factor of 20 (applied the mass or the average
volume).

Q1(c)

This question tests the candidate's ability to use percentage uncertainty to calculate the
range of uncertainty of a value.

Candidates then needed to make a statement, based on this range and the value calculated
in (b).

This example shows an ideal answer, with calculations that are well laid out.
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(a) Determine the average volume of one of the coins.

bo.m}-q o \0 Lo = '50 [T N

(4)
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(b) The mass of the 20 coins shown is 196g.
Determine the average density of the coins.

 Man sl ene win= 5 m 8= 9 3“‘“”“3
Doy = e -..‘.’.‘.??ﬁ??’._” Tsw kg w2 (WJ

(2)

Average density = £S120 hj !’."i o

(c) Determine whether the coins could be made from brass.

density of brass = 8550kgm™ + 2%
(2)
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Q1(a)

This example shows a clear calculation of the average diameter and
thickness, using all the coins shown in the photograph, so the first 2
marks are awarded.

To the right, there is a clearly laid out calculation of the volume of a
cylinder, using those average values, so the 3rd mark is awarded.

The correct answer is given, along with the appropriate unit, achieving
the final mark.

Q1(b)

The average mass of a single coin is calculated - this alone does not
score marks.

Mass and volume are substituted into the density equation, so the 1st
mark is awarded.

The answer is within the accepted range and the appropriate unit is
given, so the 2nd mark is also awarded.

Q1(c)

Although only one boundary of the range of uncertainty is needed for
the mark to be awarded, this candidate has calculated both, so the 1st
mark is awarded.

A clear statement is made, linking the value from (b) to this range and
a decision is made that the coins could be made from brass.

The conclusion mark is based on the value from (b) and the range
calculated, so it was possible to be awarded this mark for a statement
demonstrating the coins were not brass.
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 Examiner Tip
Candidates should show all steps in their working.

Candidates should also be writing the appropriate unit for all
calculation answers.
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Question 1 (d)

The question informs candidates that the surface of the coins is uneven. This was meant to
guide candidates to consider using a displacement method to determine volume. However,
we did accept the correct use of a micrometer screw gauge or vernier caliper as an
acceptable alternative.

There was a clear issue with terminology. For example, the names of key pieces of equipment
such as measuring cylinder.

Since the concept of density and how it can be determined links to a significant proportion of
the WPH12 topic materials, it suggests that many candidates have not experienced the
practical to determine the volume and density of an irregular shaped object.

This example gives a good description of the displacement method to determine the volume
of an irregular shaped object.
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(d) The surfaces of the coins are uneven, which introduces a systematic error.

Describe an alternative method the student could have used to determine the average
volume of one of the coins, which would avoid this error,

Your description should include details of how any measuring equipment is used.
(4)

The stodent sheold  poor o kuown omeunt  of  water or
any. other non-corrosive liquid in @ measuring . cylinder wide
enough 4o Fik  the coins. The  student SHE shoold +hen  cavefully
dop all 20 coins in the meaguring & cylinder without spilling
any  liquid. The  cadsprers liquid . stk should’ve risen abeve the

initial  level. The new  water level  should he wmeasured while.
encuring their . eye is at the some horizontal . level as the
woter, to  évn .Glh'm'a‘...;...nn_y_ ~ paralles errors. Ve initial  amouvwt of .
water % should then be sobieacted €om the ceading aFter depping
the coins. This would  give the Aokl velume  Bov all the coins.

This valve & % @8 should be divided (Total for Question 1= 12 marks)
by the womber of coins dwpped to give the average 4@ volume of
one coin,

AN

ﬂ ResultsPlus
Examiner Comments

All the equipment used is named correctly and describes how it can be
used to determine an accurate value.

This candidate has noted the requirement to determine the average
volume.

It was common to see only a single coin used, which limited the
available mark to 2.
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) Examiner Tip
Read the question carefully, your answer will need to meet all the
criteria to be awarded full marks.
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Question 2 (a)

This question tests a standard skill, the recall of how we calculate uncertainty of a single
value and how to calculate the percentage uncertainty. Both of these are found in Appendix
10 of the specification - Uncertainties and practical work.

This skill has been tested regularly in the past, so it should not be a surprise to candidates.

When using a protractor, the 0° line (the edge for this protractor) should be aligned with the
marked ray (or alternatively the flat edge of the block). So, we can assume there is zero
uncertainty for that value. Since a single angle is measured, the uncertainty in the angle
would be half the resolution (0.5°).

It is possible the protractor could be used in a way that the normal or rays were not aligned
to 0°, so the angle was determined by a difference in protractor measurements, so we did
accept an uncertainty of 1°, but for a maximum of 2 marks.
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2 Astudent directed a ray of light from air into a semi-circular block of transparent
material as shown.

incident ray semi-circular block

refracted ray

He varied the angle of incidence #, and measured the corresponding angles of refraction
#,. He used the protractor shown below.

(a) When the measured value of 6, is 35°, the measured value of 8, is 62°,

Calculate the percentage uncertainty in each of these values.
(3)

v RN B PEONTBARC T Qs s
SN /. T8 000 N - X3

©-5 ¥isd o (4183 ry Xles = 0.366q.
B T TN - - SO

Percentage uncertainty in ,= - Y45 /-

Percentage uncertainty in 8, = O3/
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Examiner Comments

This example demonstrates the correct method for calculating the
percentage uncertainty for both angles.

T\ ResultsPlus

\ Examiner Tip

Although correct use of significant figures was not tested in this
question, it would be acceptable to round these percentage

uncertainties to 1 significant figure.

\.
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2 A student directed a ray of light from air into a semi-circular block of transparent
material as shown.

incident ray

refracted ray

He varied the angle of incidence 6, and measured the corresponding angles of refraction
Gz.l-lcusedﬂhe;mtrlﬁorlhombelpw.

(a) When the measured value of 6, is 35°, the measured value of 8, is 62°.
Cdculatethepemnuaelmmwnty in each of these values.
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This example shows a correct calculation of percentage uncertainty,
but for the wrong uncertainty in the angles.

\.

L
-
o

&\ ResultsPlus
\ Examiner Tip
Ensure you are familiar with all keywords and techniques described in

Appendix 10 of the specification.
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Question 2 (b)

Q2(b) assesses the candidates ability to use the data from a typical practical. In this case, the
graph that demonstrates Snell's law.

Q2(b)(i)

Here candidates were asked to explain why the refractive index could be determined from
the graph shown.

Most candidates correctly applied Snell's law, as given in the equation list.

Some candidates then mistakenly stated n 4 was the refractive index of air, as they were
considering the practical where light is passing into a block.

Here the angle 6 is inside the block, so material 2 is the air. Substituting n, = 1 into the given
equation would lead to n sin 8 =sin 6,

This could then be compared to y = mx + ¢ or to the gradient = sin 8, / sin 8,

However, those candidates who used nq = 1, were awarded 1 mark if they successfully
argued that n = 1/gradient.

Candidates who referred to n =sin i/ sin r (which is not the version of Snell's law described in
the specification), generally did not link i to 84 or r to 8,, so were unsuccessful in their

explanation.

Q2(b)(ii)

Many candidates who were unsuccessful in (b)(i) still went on to correctly use the gradient to
determine the value for the refractive index.

We did allow for error carried forward where candidates argued in (b)(i) that n = 1/gradient.

This example was awarded full marks.
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(b) The student plotted a graph of sin &, against sin&, as shown.

1.00 v
0.90
9.18
0.70
0.60
siné,
0.50
0.40 4
0.30
0.20 ==
0.10
-11
1
000 —
0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70
sin 6,
(i) Explain why the gradient of this graph can be used to determine the refractive
index of the transparent material. ;
(3)
L ona S8 = nysin®a.  where. g .3 (retradive index
of air
4 8 8 o L L TS B BV TS, L1 T - S ———————
.......... T | T . 0. T YO
................... - ‘-mx'u.*f-(.t-—‘-ﬂ) n-nd-theafﬂ.ﬂ-l@nt
......... S eamal Yo  ihe _rejructive index of the tyonsparent
moderial
(ii) Determine the refractive index of the transparent material
(2)
Relraurive index = Gyadient ( m:...:m;..) ....................................................................
T T & Tl 2 © = SO0
(0.50 - 0-02)
Refractive index = L.EO
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Note the clear layout of the explanation, with all steps shown in a
logical progression.

The calculation shows all the values and working.

“ .':f"" . ResultsPlus
“\

Examiner Tip
Take time to think about any explanation before you start to write.

Break down the marks, consider writing a rough plan on a blank space.

In this case what are the 3 key things you need to say, then write them
in a logical progression.
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Question 2 (¢)

For this question, there was a clear split between candidates who had carried out this, or
similar, experiments and those who were repeating "standard" causes of error.

(¢) The line of best fit on the graph does not pass through the origin.

Describe a possible cause for this error, and how the student could reduce the effect
of this error.
(2)

The nNnoronal was nct AiGwWn A0° g ke

LBMrfoce  of  xhe | o mmoxer il v tve

LAQIMMQIL WAS . neh o STYagnk leve | Ve

an.a|. _angl\l.. .ef refxachon ot 0° for thc jncicklnt.
T Stwuwcicas celc USe e sex s ucire

s B TR e SOTECRGE. OF . e Ersirss DERTEPS e
s el 4 ol NN

00000 PSRN o Lvw, 8 PR (G i ] = e s o

ResultsPlus

Examiner Comments
Here we have a good description of a cause of systematic error, the
normal line not being perpendicular to the flat surface or was not
straight. This is solved using a set square.
So, both marks (cause and method of reduction) were awarded.
CT\ ResultsPlus
\_} Examiner Tip
It is common for some questions to have multiple parts to the
instruction. Make sure your answer covers all parts.

\.
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(¢) The line of best fit on the graph does not pass through the origin.

E;;cﬁr::i lEuos.siblv: cause for this error, and how the student could reduce the effect
yu 5 hedodd when (2)
i it.cadd. be @ zep. extor xsﬂmﬁmmj, j,({ amgrlc L didaf
Pfg{{.}(/ P(@qlrzacl.-pyﬁ.. ak. . vEA Péa’{g-
m 9,44,::14»( Cem. Jahe. wore measmrnend fa a’;f
angl . fo. ke .  peduce Fx f'#wfm’wr;
while. . mazﬁﬁd‘r@ %op’%e( He studeal dedid Lok . lf’rom.

% ResultsPlus

Examiner Comments

This response scored 1 mark, as it described a zero error in terms of
zero of the protractor not being properly aligned.

However, the solution described seems to be more relevant to a
random error, such as parallax error.
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(c) The line of best fit on the graph does not pass through the origin.

Describe a possible cause for this error, and how the student could reduce the effect
of this error.

ol o of o hasspued waid gl
et wwwed o dichk cmecﬂ He A m# +v
pass - Ahough. e ongn [ sdoded  auld - ot
shdad H'-P block. on _M_.__%Le with o h?t___a.x..___m_._..._
ﬁ?’ck} duiol 5o b puld yol et

<g§ ResultsPlus
Examiner Comments

Here is another 2 mark example. This is clearly a candidate who has
carried out this, or a similar, experiment before.

(2)

The block moving is a common issue and taping it into position is a
sensible method to prevent the block moving.

Another would be to mark the block (eg draw around it).
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Question 3 (a)

Candidates should be well versed in determining the resistance of components using an
ammeter and voltmeter method. This is a common experiment met during study of the
WPH?12 - Electric Circuits topic, and during the study of physics in earlier years.

Candidates should know the standard circuit symbols, including the symbol for an LDR. This
is taught in physics courses prior to AS-level.

However, it was common for the LDR symbol to be incorrect. In this case, we allowed 1 mark
for a circuit that could determine the resistance of the given component.
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3 A student investigated the relationship between the resistance R of a light dependent
resistor (LDR) and the light intensity / incident upon the LDR.

(a) The student determined R using a circuit that included an ammeter and a voltmeter.

Draw a circuit the student could have used.

| |-
I

A
7

— R

i( ResultsPlus
Examiner Comments

Here is a typical circuit, where the LDR symbol was not used.

1 mark was awarded as the circuit would allow the candidate to
determine the resistance of the filament bulb shown.

T\ ResultsPlus
\_} Examiner Tip

Learn the standard circuit symbol, for basic components and for all
components listed in the specification.
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3 A gtudent investigated the relationship between the resistance R of a light dependent
resistor (LDR) and the light intensity / incident upon the LDR.

(a) The student determined R using a circuit that included an ammeter and a voltmeter.

Draw a circuit the student could have used.

T @)
]

1

Rehon feelr

LOR

MLy W

a\

i( ResultsPlus
Examiner Comments

In this example, there is an LDR labelled (so we can ignore that the
symbol is an incorrectly drawn thermistor).

However, this circuit would determine the resistance of the filament
bulb, so only 1 mark was awarded.

P
/"' |

- V ' ResultsPlus
\_;

| Examiner Tip
Read the question carefully, so you follow all the instructions.

Here, candidates were asked to determine the resistance of the LDR,
not the light bulb.
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3 Astudent investigated the relationship between the resistance R of a light dependent
resistor (LDR) and the light intensity / incident upon the LDR.

(a) The student determined R using a circuit that included an ammeter and a voltmeter.

Draw a circuit the student could have used.
(2)

[

I I
yolrmeser
| ':ll:lt
L

JL’J

LDR

E—}l&g‘“ Source,

(Klament \0Mp)

N

ﬂ ResultsPlus
Examiner Comments

This example labelled the component as the LDR, although we did
accept the LDR symbol with or without the circle.

The voltmeter is correctly positioned to determine the resistance of
the LDR.
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Question 3 (b)
This question asked candidates to describe how to obtain accurate measurements.

However, many candidates incorrectly described the method to carry out the experiment. In
some cases, their answer did include how the measurements were obtained, so some marks
were still awarded.

(b) She varied / by varying the distance d between the LDR and a filament bulb.

-

Describe a method the student could have used to obtain accurate values for
Rand d. e N

This example goes beyond what is asked for in the question.
Fortunately, while describing the experiment method, the candidate
also covers the three marking points, so was awarded full marks.
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(b) She varied / by varying the distance d between the LDR and a filament bulb.

Describe a method the student could have used to obtain accurate values for
Rand d.

(3)
@rd,useq Mebve  vule  te.  Weaswe & , dadl “MmaKe|

Swre Yo Yolte  Yeadings Svem  €ye -leved 4'0 pY£Vm+

meo.s

poralles  erver. Then , vary . d and

Godewdal2.  The Wrm‘f
and  Pd Svom. the . Ammeter and LEHH'I&(BP Yoy ol
P"EV&\*\'g ch e#ravbjhkmgﬂfl?a_jmmerd! j’*’am_
eye -level . Tegm. Mo, dake € sefg of  measwrements. Then,
& For each o and caledol a meam For
Curvent and . p c:l “hen, calewlate R oy Msng.
VTR, o R- - Nlse, Cover the  e9uipmert b‘j

 dowk m‘bw{ oy C’!a”- e prevert l:nckg‘mwcl Light.

2 ResultsPlus

Examiner Comments

This response also goes a little beyond the scope of the question that
was asked (by describing the need to "take 6 sets of measurements").

However, all three marking points are clearly met.

)
S \ ResultsPlus

Examiner Tip

Read the question carefully, so you do not spend excessive time on
details that are not needed or relevant.
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Question 3 (¢)

During their study of the WPH12 Waves topic, candidates should learn that the intensity of a
light source reduces by an inverse squared relationship, as | = P/A and the area A is the
surface area of a sphere.

So, here candidates were expected to sketch an inverse squared relationship, a downwards
curve with decreasing gradient that is asymptotic along both the x and y axes.

It is clear from both Q3(c) and Q3(d) that many candidates were not aware of this
relationship.

(c) Sketch the relationship between / and d on the axes below.

I

i
s e
Bt

LY

™
I\"\.

N / ResultsPlus
/'-—-.‘: Examiner Comments

This example clearly shows an inverse squared relationship, so scores
2 marks.
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(c) Sketch the relationship between / and d on the axes below.
(2)

I M
= =
d
.-'::\ — F
~ < ResultsPlus
/--.. Examiner Comments

This candidate clearly understands intensity reduces with an inverse
squared relationship but does not realise that this means intensity at 0
distance would be infinite, which is based on the equation that
candidates are expected to know.

\.
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Question 3 (d)

As discussed in Q3(c), candidates were generally not aware that the area to be used was the

surface area of a sphere.

The need for candidates to know the equation for the surface area of a sphere is identified in
Appendix 6 of the specification - Maths skills and exemplifications.

In a few cases, some candidates who did know the area was the surface area of a sphere did
misinterpret d as the diameter of the sphere, not the distance from the filament bulb (hence,
the radius of the sphere). In this case, we did allow the first 2 marking points.

Candidates who calculated an area, but not the surface area of a sphere, could still be
awarded the 2nd marking point for substituting an area quantity into 1 =P / A.

(d) The student calculated the intensity of light incident on the LDR at each value of d.

The output power of the filament lamp was 9.0 W.

Calculate the intensity of the light incident on the LDR when d is 20cm.

P
1*74
q

o

m——

"

(3)

Light intensity = .. wwm ..

™

[ ™, .
\/ / ResultsPlus
/--.‘: Examiner Comments

appropriate unit.

This example shows a fully described and correct answer, with the
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(d) The student calculated the intensity of light incident on the LDR at each value of d.
The output power of the filament lamp was 9.0 W.

Calculate the intensity of the light incident on the LDR when d is 20cm,
(3)

w\.a,.cL-:wch mqébqk:,{- 3 Nxle-2) = 0.126 m*

0 l:u

Light intensity = 0. We >

f

ﬂ ResultsPlus
Examiner Comments

In this example, the candidate has calculated the area of a circle. As
such, only the 2nd mark is awarded.

31 IAL Physics WPH13 01



(d) The student calculated the intensity of light incident on the LDR at each value of d.

The output power of the filament lamp was 9.0 W.

Calculate the intensity of the light incident on the LDR when d is 20cm.

q
B e T e
-T P\ Lhﬂ' q,ﬁ.[o‘!)m
>\ P
_200m =2 0rv3m

W/z;—id

Light intensity

= -_'i'ns H-H‘I*I

JI'I\ R
’y/gResuitsﬂus
Examiner Comments
d value.

of the surface area of a sphere using a value determined from
question, which is then substituted into | = P / A.

Here the candidate has incorrectly assumed the radius is half the given

However, the first 2 marks can still be awarded, as this is a calculation

the

< ResultsPlus

| Examiner Tip

power and lens power, two very different quantities).

Double check what quantities (letters) stand for. Do not assume, as
many of the letters we use for quantities are repeated (eg P is used for

IAL Physics WPH13 01 32



Question 3 (e)

Q3(e) was asked as two parts, to limit the lists of answers we have seen in previous series of
WPH13.

However, it was marked as a whole.

Most candidates struggled to identify a control variable that was relevant to the question (or
specific enough to be worth credit).

Many candidates named variables given earlier in the question that were clearly being
changed, distance being a common example.

Very few candidates gave the most suitable control variable, background light level,
suggesting limited practical experience of working with LDRs.

Despite the specification stating that candidates should be able to analyse potential divider
circuits containing LDRs, it is clear that many candidates had only done so in a theoretical
manner.

(e) (i) Identify one control variable in this investigation.
(1)

-Yg\i OB oF L‘k‘-\"( inCedend . . on e LDR £yon,
Co~xter oiler  Hao Mo  Clame~t  blp-

(ii) State how this variable can be controlled.
(1)

CN‘?’ < '\Cle e)(ﬁfﬂr"\&r\)( O d~y Yoor— .

Hﬁ{m o
Co.  \henx -or<‘7 'ﬁ&xz— e B\—xlb 1§ il.e .an‘ty
\ 4&.,3{ Co~XLe - (Total for Question 3 = 12 marks)

N
\( / ResultsPlus
/'--‘: Examiner Comments

This example scored full marks.

There is a clear example of a control variable, and a statement for how
this can be controlled.
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Another good example.

(e) (i) Identify one control variable in this investigation.
(1)

.Ou:f};ui POLOEA ?9 The [a«m,f:

(ii) State how this variable can be controlled.
(1)

Make suve Pc‘ cw; cvovent acrose Yo ,’c_:m«,o

1S Cm{,.!."f_m{LJF Miuﬁ_ vo lhweTen cw&i ﬂm@*eﬂ

e N\
.--"'P-:

~ ‘\/ ResultsPlus
/‘--. Examiner Comments

Many of the answers seen were too vague, eg power, voltage, current.

Without knowing more detail, eg current in the bulb, current could
refer to the current in the LDR, which would be expected to change
with LDR resistance.

\. J

’“V ResultsPlus
\

| Examiner Tip
Make sure that answers are specific to the question asked on the exam
you are completing.

Avoid generic answers - learning from past exams is an important part
of revision. However, in an exam you still need to answer the question
that is asked, not an answer from the past.
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Question 4 (a)

As the ball changes direction as it moves down the ramp, this question cannot be answered
using the equations of linear motion.

As such, many of the attempts to answer this question did not succeed.

Some candidates did understand that conservation of energy can be used to explain this, but
in many cases they did not complete their explanation.

The question asked why the speed would be the same, not the kinetic energy.
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4 A student investigated the motion of a small metal sphere moving horizontally from the
lower end of a rigid curved track.

The track was supported by a clamp stand. The student adjusted the position of the track
so that the end of the track was a height H above the ground as shown.

She determined the horizontal distance D travelled by the sphere before it reached the
ground, for different values of H.

metal sphere
curved track = S
H ‘\
¥ - P ]

(a)Formhvalmomeesmdentmleasedthesphenﬁomthempwumon

the track.

Explain why this ensured the sphere always reached the end of the track with the

same horizontal speed.

(3)
 Pecawe b 18 Araellig dhe Son didona. it
A Seme QCﬁei......_._,,,____or\ So s Aol velwy
A\ alue \w Sone

h=lom® |
W? RS M,god W ooe wﬂﬁm’r v il alp be
_......B«’f
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This example clearly links the change of the gravitational potential
energy store to the change in the kinetic energy store.

But it goes further to demonstrate the link between speed and
position on the ramp by stating that all the other quantities are
constant, so v must be constant.

4\ ResultsPlus
<D

Examiner Tip
When demonstrating the relationship between two quantities, make
sure you detail any other quantities that remain constant.
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4 A student investigated the motion of a small metal sphere moving horizontally from the

lower end of a rigid curved track.

The track was supported by a clamp stand. The student adjusted the position of the track
so that the end of the track was a height / above the ground as shown.

She determined the horizontal distance D travelled by the sphere before it reached the

ground, for different values of H.

metal sphere

(a) For each value of H, the student released the sphere from the same position on

the track.

Explain why this ensured the sphere always reached the end of the track with the

same horizontal speed.

Re‘ﬂ:-?,!lr Prom be Come postbion  ersuras  bhat b ol fose
e Some GPE  ihen b veahes e end of be breot

| wﬂruww KE. Plusy b would experince e Save Proihina
p’@#mﬁﬂm%m#ﬂp##daﬁ%‘ﬂ: ......... ob We

Barme  rate wkmd?,msam%%,hu  Same  bime. So,

i f -.jl? be iolenbical.

-
i
-
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This answer does link the change in the gravitation potential energy
store to the change in the kinetic energy store. However, it does not

then justify the speed being the same each time.

This answer then tried to argue distance, friction and acceleration are
the same. We allowed 1 mark for this argument, for the final mark, if it
was supported by equations.

4\ ResultsPlus
\ Examiner Tip
This example shows an answer that was not planned before writing.
The argument presented changes several times.

Consider your explanation before you start to write.

A minute spent thinking about a 3 mark answer, before writing, will be
a more effective use of time than starting and then changing the
direction of thinking many times in the same answer.
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Question 4 (b)

The command word "criticise" is defined as "look at the merits and/or faults of the
information presented".

This type of question has appeared in multiple previous WPH13 and WPHO3 papers, so
candidates should be well practiced in answering this.

In this example we have presented several faults, and most candidates suggested at least 1
that was relevant.

(b) The student derived the following equation for the relationship between D and H

_ 29"

D="—H
g
where v is the horizontal velocity of the sphere at the end of the track. ,
She recorded her results in a table. P
H/m D/m Dt/ m?
0.2 0.38 0.14 -
0.35 0.53 029
0.5 0.63 040
0.75 0.76 0.6%
1 0.89 o 19
12 0.96 022

Criticise the recording of these results.
(2)

TN’R 5 he? s tano prepf'@f"m GML
_obfalning Weon
__ Tkﬂhtak‘t 1 does  nof have cons€and
de ma\g)\qces

Ca
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This example is awarded the first mark for clearly identifying H as not
being recorded to a consistent number of decimal places.

As the data produces a graph with minimal random error, the points
are close to the line, suggesting repeats would not be necessary.

We allowed the idea of "no repeats" as at this stage, the candidates
have not yet plotted the graph.

ResultsPlus
\ Examiner Tip
Measurements should be recorded to the same number of decimal

places as the resolution of the measuring device used.

Answers to calculations should be rounded to match the least number
of significant figures in the original values.

This is why the mark scheme refers to decimal places, as these are all
measured values.
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Question 4 (¢)

Every WPH13 exam has included a question where a graph is plotted, using given or
calculated data, and an analysis of the graph gradient (or sometime y-axis intercept)
produces a value for a constant in a given equation.

Here, candidates needed to calculate the values of D2. As D values were recorded to 2
significant figures, D2 should also be rounded to 2 significant figures.

As usual, candidates are told which quantities to plot on the x and y-axes and are given a full
page of graph paper.

This time, candidates were given an equation and told this was equal to the gradient, as the
use of y = mx + c to identify a quantity related to the gradient was tested earlier in the paper.

As such, candidates generally performed better on this question than in the past.

However, the usual issues with drawing graphs still appeared, including:

incorrectly shown or missing units in axis labels.
unsuitable scales.

plots that are too large to be accurate to within T mm.
lines of best fit that are unbalanced.
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4 A student investigated the motion of a small metal sphere moving horizontally from the
lower end of a rigid curved track.

The track was supported by a clamp stand. The student adjusted the position of the track
so that the end of the track was a height H above the ground as shown.

She determined the horizontal distance D travelled by the sphere before it reached the
ground, for different values of H.

metal sphere

curved track
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(b) The student derived the following equation for the relationship between D and H

D2=2-v—2—H

g

where v is the horizontal velocity of the sphere at the end of the track.
She recorded her results in a table.

H/m D/m D%/ mt
0.2 0.38 o1y
0.35 0.53 0-1%§
0.5 0.63 040
0.75 0.76 0.5%

o 0.89 0-74
1.2 0.96 0-9)
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(6)

(¢) (i) Plot a graph of I on the y-axis against H on the x-axis. Use the additional
column of the table for your processed data.
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g

Determine the value of v using your graph.

%

0 ]q jhiémwmwmwwmmmwmmmm
I

(3)

H
-47 o -
v=lq7m !

(iii) The student used a light gate and data logger to measure v. The measured value
was 1.98ms™.

Comment on the value of v determined using your graph. :
(2)

198147 x100 , powentaae JibMenoie 3 Imdl
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In previous reports, the examples have included common issues.

This example shows the standard we expect of a graph drawn and
gradient calculated:

e calculated data is correctly rounded to match the number of
significant figures of the original values

e axis labels, including the unit preceded by /

e scales increasing in sensible increments on the 2cm lines (0.1 and
0.2 in this case)

¢ plots all within Tmm of the correct position

e awell-balanced and straight line of best fit, with points above and
below the line at similar distances along the length

e a gradient calculated using over half the line drawn

- sultsPlus
\ Examiner Tip

Take your time on the graph.
This 50 mark exam give you 80 minutes.

If we assume the general rule of "1 mark per minute" then WPH13 has
the same 10 minutes of extra "checking" time as WPH11 and WPH12,
plus an extra 20 minutes of time to plot the graph.

As plotting the graph alone is usually worth 6 marks (and 5 marks at a
minimum) and the following gradient calculation is usually worth 3
marks, these questions alone could be worth 1 or 2 grades.

Therefore, it is worth practicing plotting graphs and calculating
gradients, as part of your revision.

| have included this next example to show how small errors build up to a significant drop in
the mark.

The drop of 5 marks from (c)(i) and (c)(ii) would be equivalent to a whole grade.
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4 A student investigated the motion of a small metal sphere moving horizontally from the
lower end of a rigid curved track.

The track was supported by a clamp stand. The student adjusted the position of the track
so that the end of the track was a height H above the ground as shown.

She determined the horizontal distance D travelled by the sphere before it reached the
ground, for different values of H.

metal sphere
curved track e
i “s.
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e [}
H L]
H L]
H ]
: L]
H L] .
H cir % % .
H 1
: : 1
W ; 1
fe— ! >

IAL Physics WPH13 01 48



(b) The student derived the following equation for the relationship between D and H

Dz =-%v.iH'
g

where v is the horizontal velocity of the sphere at the end of the track.
She recorded her results in a table,

R H/m D/m ‘D‘Léf

0.2 0.38 n'\'\.\_

035 053 | 0 R
0.5 0.63 o_\.\j
0.75 0.76 B3

1 0.89 o9

1.2 . 0.96 0-43
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t H on the x-axis. Use the additional

axis agains

J'}/hn
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column of the table for your processed data.

(¢) (i) Plota graph of D’ on the y-
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2
(ii) The gradient of the graph is equal to 23_
g

Determine the value of v using your graph.

(iii) The student used a light gate and data logger to measure v. The measured value
was 1.98ms".

Comment on the value of v determined using your graph.

e acXeAY o ceynpared L ayaph
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S ) Question 4 = 16 marks)

14
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Q4(c)(i)

There are several simple errors here - reducing the mark by 3:

e the candidate has correctly calculated D2, but not squared the unit.
So, even though this candidate has formatted the axis labels
correctly (eg used /), that mark is not awarded.

e all the plots are at least 2 mm wide (one small square), as such none
of the plots can be checked for accuracy to within 1 mm.

Q4(c)(ii)

¢ the line of best fit is not shown to pass through the origin. The
candidate has ignored the instructions that the gradient is equal to
the equation given and to use the graph. The candidate has gone
back to the equation presented at the start of Q4(b) and used a pair
of values from the table. So, the only mark that can be awarded is
for the value being within the acceptable range.
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Paper Summary

Based on their performance on this paper, candidates should:

e practice past papers. In this paper, there were questions that would be familiar to
candidates who have revised using the earlier series of WPH03 and WPH13 papers, but
some performances would suggest those candidates were unfamiliar with the standard
practical skills outlined in the specification for Unit 3. Candidates who have not developed
their skills during practical work in lessons would therefore be at a disadvantage.

e avoid generic statements. At all ability levels, there were some questions which candidates
answered with generic and pre-learned responses, rather than being specific to the
particular scenario as described in the question. Question 2(c) would be an example of
this, where candidates gave generic causes of error, rather than those likely to occur when
measuring an angle using a protractor.

¢ |earn basic definitions and understand their meaning. Standard command words (such as
"describe", "determine" and "comment on") proved a challenge to candidates at the lower
end of the ability range.
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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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