edexcel

advancing learning, changing lives

ResultsPlus

Examiners’ Report
June 2010

GCE Physics 6PHO1

www.resultsplus.org.uk

A PEARSON COMPANY
i in England and Wales No. 4496750
i | London WC1V 7BH — —~



Physics 6PHO1

_J

Edexcel is one of the leading examining and awarding bodies in the UK and throughout the world.
We provide a wide range of qualifications including academic, vocational, occupational and
specific programmes for employers.

Through a network of UK and overseas offices, Edexcel’s centres receive the support they need to
help them deliver their education and training programmes to learners.

For further information, please call our GCE line on 0844 576 0025, our GCSE team on 0844 576
0027, or visit our website at www.edexcel.com. If you have any subject specific questions about
the content of this Examiners’ Report that require the help of a subject specialist, you may find
our Ask The Expert email service helpful.

Ask The Expert can be accessed online at the following link:

http://www.edexcel.com/Aboutus/contact-us/

Alternatively, you can speak directly to a subject specialist at Edexcel on our dedicated Science
telephone line: 0844 576 0037

ResultsPlus is Edexcel’s free online tool that offers teachers unrivalled insight into exam
performance.

You can use this valuable service to see how your students performed according to a range of
criteria - at cohort, class or individual student level.

® Question-by-question exam analysis

® Skills maps linking exam performance back to areas of the specification
® Downloadable exam papers, mark schemes and examiner reports

® Comparisons to national performance

For more information on ResultsPlus, or to log in, visit www.edexcel.com/resultsplus.

To set up your ResultsPlus account, call 0844 576 0024

June 2010
Publications Code US024539

All the material in this publication is copyright
© Edexcel Ltd 2010




Physics 6PHO1

Introduction

Most candidates sitting this paper took the opportunity to demonstrate their understanding of the
full range of topics in this unit. The majority showed good progression from GCSE. The responses
for all questions, covered the full range allowable, with full marks being seen frequently for all
guestion parts and indeed being the mode in many cases, including 6 and 7 mark calculation
sections and one 3 mark explanation.

Having said this, full marks were less common for parts requiring explanation than they were
for calculations. Candidates showed performance ranging from basic interpretations using
simpler terminology and carrying out single step calculations, to full explanations with scientific
terminology and carrying out unstructured calculations involving several steps.

Section A
In this part, candidates missed out any of the multiple choice questions very rarely indeed.

In increasing order of difficulty, the multiple choice questions were questions 10, 1, 8, 2, 3, 4, 6,
5, 7 and 9.

Questions 1, 8 and 10 were answered correctly by a sizeable majority, and questions 2 and 3 by a
good majority. The rest got a minority correct response.

In some cases, a single incorrect choice was most popular. In question 2, many candidates chose
C, although they all seemed to appreciate the importance of the direction of a force in question
17. In question 3, the most common incorrect answer was A, where candidates did not convert
km to m. A very common response to question 4 was B, suggesting that candidates applied
Newton’s first law, but for a straight line path.

A frequent choice in question 5 was A, the units for force. In question 7 the most frequent
response was B, taking no account of the greater speed attained by the bricks falling a greater
distance. The great majority chose B in question 9, believing lift must be greater than weight to
climb even though they were told the velocity was constant.
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Question 11

Most candidates produced a diagram showing recognisable laminar and turbulent flow and got
two marks. The drawings of turbulent flow were of quite variable quality, some candidates
apparently thinking any messy scribble would be a suitable representation.

A sizeable minority drew the flow in the wrong direction and, if they did not add arrows, it had
to be assumed they had the types of flows reversed. Others did not show the change at A as
instructed, some even leaving it until after the portion of wing drawn.

Lo “
Direction of motion
of the wing

Plus

Examiner Comments Examiner Tip
This candidate has labelled laminar and Pay careful attention to all the information
turbulent flow, but makes all the mistakes given. For example, in this case the direction
mentioned. The two types of flow are in the of movement was shown on the diagram and
wrong order, te change is nowhere near A and the point of change was clearly given as A,
the turbulent flow drawing is of poor quality. but both have been ignored.
L J J

jfﬂ/_ﬁ\

— Vo
/'_‘__,_-——A T

Plus

Examiner Comments

This is a good response and shows realistic turbulent flow as it
would be seen in photographs of such a situation.
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Question 12

Most candidates knew the difference between elastic and plastic in terms of the ability to return
to the original shape, but quite often did not mention removal of the deforming force.

The second part of the question was tackled less successfully and often ignored. Many did not
refer to a named material or object, or used a different one to illustrate each type of behaviour.
Others, did not explain what caused the change in the type of deformation for a given material,
i.e. increasing the force applied.

This question was clearly marked as one where quality of written communication (QWC) was
assessed and in this paper that means that work must be clear and organised in a logical manner,
using technical terminology where appropriate. References to ‘stretching’ and ‘when released’
would have been better in terms of applying or removing deforming forces.

A number of candidates used technical terminology relevant to the topic imprecisely or out

of context. For example mentioning the elastic limit, but not linking it to a maximum force,
extension, stress or strain. Rubber was frequently named as the material but was not a suitable
example. Successful responses usually referred to a spring or to copper wire.

*12 Explain the difference between elastic deformation and plastic deformation. Use the
behaviour of the same material or object to illustrate both types of deformation.

€ \osvee AeFormainon Ty Wihece Yhe Ohiject CETEE
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er (owven) e eoNiC  Bywkv  ( no i-:‘wbr.'.f c;,b.z\.bb_ Vhooke )
) 3 wien e o O eved v e peemnenentla
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(Total for Question 12 = 4 marks)

L us

Examiner Comments

This candidate makes an incorrect reference
to Hooke's law, but describes elastic and
plastic deformation correctly, with reference
to removing the deforming force. Elastic limit
has been referred to, but incorrectly linked

Examiner Tip

Be sure to follow each part of a set of instructions.

to Hooke's law and with no reference to a

maximum force. No material has been named.
\ J

Underlining or highlighting can help you keep on
track.
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*12 Explain the difference between elastic deformation and plastic deformation. Use the
behaviour of the same material or object to illustrate both types of deformation.

Closhe. deforhan. Dok Aue. dggek. R f ks Gn%vai )
Wape once A foce. ded on kO semened. Clahe. defovedon
O WMEN AL .c-‘-\czk)ed_ o) et W @.ff_e exectedd on k. PRy
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e\ m@@m op- o e Lk €. fhe Jpnrg
e o L or\am&isha(x Qace.. ’(k&l (o&dki%ﬁ@ﬂvf s
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PCW@\M Shvekah (Total for Question 12 = 4 marks)

Plus

Examiner Comments

This candidate has tackled the question in a logical order with
clear statements linked to each part of the question for full
marks.
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Question 13(a) (i)

The great majority found the component correctly. A few used sine instead of cosine or divided
instead of multiplying. A few showed signs of confusing distance and speed.

(i) Show that the initial horizontal component of velocity for the droplet is about
Ims™.

04530 = 0-133ms !

4

Plus

Examiner Comments

This candidate has used distance to attempt to find the velocity
component.

Examiner Tip

Be sure to distinguish clearly between distances
and velocities in projectile questions.
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Question 13(a) (ii)

Most candidates correctly found the vertical component and many went on to find the time of
flight, but there were often problems with the final part. Those using appropriate equations
of motion were sometimes confused in their use of initial and final velocity and a significant
minority did not apply the acceleration due to gravity negatively.

A number either applied acceleration to the horizontal motion or did not apply it to the vertical
motion. Some candidates, even when they drew a correct parabolic path, treated the motion as
a straight line and attempted to find y by use of tangent in a right angled triangle with horizontal
angle 70°.

Many candidates assumed the final vertical component of velocity was zero and used v? = u? + 2as.
This condition was not implied in the question and may not always be assumed to be the case.

(ii) Calculate the vertical distance, y, to the insect if the droplet hits the insect.
(5)

35 s5in. 702 D29

Examiner Comments

This example shows the vertical component and time of flight,
although it could have been improved by naming the component
as such.

The final calculation is simply speed multiplied by time and
ignores acceleration for the vertical motion.
L

Examiner Tip

In projectile problems, be sure to separate
motion clearly into horizontal motion, with no
acceleration, and vertical motion, with constant
acceleration.
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Examiner Comments

This candidate has very clearly separated horizontal and vertical
motion and has set out the relevant suvat quantities before

starting.

- Examiner Tip

When using equations of motion, listing the suvat
guantities can ensure you use the correct values
and also helps when selecting which equation to
use. Each equation has one quantity missing, so you
know to use the equation with the three quantities
you know and the one you want to find out!

|\
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Question 13(b)

About two thirds completed the diagram completely. Some missed it entirely, but most of the
rest of the candidates drew a straight line, perhaps as part of their solution to part (a) (ii). The
guality of some of the lines intended to be straight, suggested that some candidates may not
have had rulers.

Examiner Comments

This candidate has drawn a straight line rather than a curve and
has also confused the angle to the vertical and the horizontal.




Question 14(a)

A bare majority completed this part fully. Many just found the product of density and volume and
ignored the incorrect power of ten or just changed it! Correct answers often included a written
statement that upthrust = weight of displaced liquid. Some candidates lost a mark by use of

g =10 N/Kkg instead of 9.81 N/kg.

(a) Show that the upthrust is about 8 x 10 N,

Plus

Examiner Comments

This answer correctly calculates mass, although
it doesn't say so, and uses the similarity of the
value 8 to that in the question to equate it to the
required value, ignoring the incorrect power of
ten.

If mass = density x volume had been written
down as the first step, the candidate might have

remembered that g was required to find weight.
. J

U&‘ﬂ'}m:-} \r-‘ﬁj‘ﬁﬂ {.a hq.-.»?.("} (fb\.";.\"'\(i_( 2 &

b

Plus

Examiner Comments

This answer is very well set out, explaining what is
being found at each stage.

\ D00 X@‘f}“r‘-l(ﬁf% = D05

(a) Show that the upthrust is about 8 x 107* N.

Vo i Aloflaced, = NOwme 4 sphece = € SR\O Ten

Mo of Ugmo {_‘bf;,p"tc?-l'.ec'l = Aens v vBAme = 300 %6 Gx\0°% =€ 45 P\\C)-d

T OGS kG~ ?fhﬁz\\[j S x 9.8 = Q iSKIC«SM['“fv’ ‘I_fi\[}”‘N (l&.”

Physics 6PHO1

= BX(0 TN

Examiner Tip

Write down formulae, before substituting
the values.

1

Examiner Tip

Set out your answers in clear stages,
showing what is being found at each stage.
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Question 14(b)
A majority of candidates selected the correct Stokes’ law equation, substituted a force and other
correct values, rearranged and solved it for viscosity.

Unfortunately, only about half of the candidates had calculated the viscous force using the
upthrust they had just calculated and the weight which was given. Many simply used the upthrust
or the weight alone. Candidates who used a diagram or wrote out something like weight =
upthrust + drag were much less likely to make this error.

Some candidates thought v in F' = 6 nryv represented volume. Others substituted the density value
for viscosity, calculated F using that and gave the result as their answer for viscosity.

A surprising number of candidates had remembered the equation for viscosity based on the
difference in densities: n = 2r’g(pl — p2)/9v . In order to use it, they first had to calculate the
density of the sphere using mass and volume, although some liked to make things even more
complex and used radius rather than volume.

As in previous examinations, such as with the range formula for projectiles, candidates who
successfully complete problems using material beyond the specification are given full credit.

In this case, however, candidates taking that approach introduced many more opportunities for
error and gave themselves much more work.

! Use this value to show that the

(b) The terminal velocity is found to be 4.6 x 102 m s
viscosity of the liquid is about 2 kg m™' s

(3)

2L

.T‘-\I .

6 X T x (30 X 1-IXY(OT x by
£ 28l uym's!

Examiner Comments . .
Examiner Tip

This candidate has written the correct equation but

! - ! A ) Be sure you know what the symbols stand for
thinks 7 is density and F is viscosity.

in the list of formulae and relationships.
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(b) The terminal velocity is found to be 4.6 x 107 m s™'. Use this value to show that the

viscosity of the liquid is about 2 kg m™' s7'.

(3)
E . =.6Teny |
A.8%0°> = gx'rtx(z.‘sma%)x\(\_xu.é.msr"“\

(4.8x\0 2) | = ,
= o= 2.2 kaws o (show e
A\ TR 3 PRELTEY

S | Vfgcv:)s,_:-hb 5% the Mo d AS
Oboukx 2 kaw's!

Examiner Comments

Examiner Tip

Despite having calculated upthrust, this
candidate has simply used weight as F rather
than finding the difference of weight and
upthrust.

Even if you haven’t been asked to do it in
the question, a diagram helps to visualize
the forces.

(b) The terminal velocity is found to be 4.6 x 10 m s”'. Use this value to show that the
viscosity of ;_ﬁ:._‘ liquid is about 2 kg m™' s7'.
W"““HW'LWJ 4.7% Y

F=6 nyv
(N’W"\nﬂ'_:]/-%mu :lf‘a.:j). O .
. _ W g v
4 X107~ groMa 0,00y = G (M)(15x93)fiexio-t),
p.004 = 0:0021% (M)

m = 118YS kgm's-' A gk_g_m_"r‘,

Examiner Comments

This candidate has summarised the forces in a diagram and in
writing and has gone on to complete the problem successfully.
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Question 14(c)

About three quarters of responses given, were correct. Most others suggested using the same
sphere or same type of liquid although these would clearly be the same from the context of the
guestion.

Question 15(a)

About three quarters of the candidates got at least one mark and slightly under a half got two
marks. A significant proportion of the candidature clearly did not have a firm grasp of appropriate
and specific terminology.

In many cases they seemed to think that ductile just meant a large force is required to break a
material and brittle meant fracture occurs for a small force or just that a material breaks easily,
perhaps thinking of what we would describe as fragile. Descriptions along the right lines often
mentioned plastic deformation for ductile but did not mention a large amount, and for brittle
they suggested that fracture occurred with no deformation at all rather than little or no plastic
deformation. There was confusion with malleability and a number of candidates referred to
ductile materials being moulded.

Ductile }\C“#dto Cfixf_,k-(z( b-m\f: GF\C}' Can be/ wwf—d '-(f@
reels.

Bnltlc.m Ch.. IC,JO‘d \t LQ'" P‘CJL C)C) OJ\-SHA(\% bLLt t.h‘?n\
break. C_;,«c)de/\ks

[

Plus

Examiner Comments

A typical 2 mark answer.
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Ductile ... |.F.can. i th Hostand {nr9: /ﬂn;&r aum-JJaa boi Frond lox'sy shoewhh o
Cennily slapad ey polled s sizes. )
Brittle .(nderge [:Ulle. v e plaskic :lekmbw rins Wﬁf«cﬁag/ﬁ‘hﬂ”"é

Examiner Comments

This candidate is describing the term malleable rather than ductile.
The description for brittle may be based on the correct idea, but
‘suddenly’ is ambiguous and could refer to a specific time or a
specific force, and, even if it does mean force, ‘not do anything’
would suggest no deformation at all rather than saying little or no
plastic deformation.

Examiner Tip

Learn the definitions of the terms listed in the
specification thoroughly. While that will not always
be enough to get all the marks, it is a good start in
every case.
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Question 15(b)

While 90% clearly knew W = mg and could substitute the values, only three quarters gave a fully
correct answer. Most of those who went wrong made unit errors, possibly being confused by kN
and thinking their kg answer was actually in grams. Some quoted the answer in N and some gave
no unit. A small number lost a mark by use of g = 10 N/kg instead of 9.81 N/kg.

(b) The cover is also marked ‘35 kN’. This refers to the load it must be able to support,
Calculate the mass that would produce this load.

3E —m 3T000+481=23567 79747\

Mass = 'g 5 ¢ 7 . ¥

Plus

Examiner Comments

This candidate has omitted the unit and cannot get full credit.

Examiner Tip

A physical quantity must have a magnitude and
unit, so always check for units as you write answers
and again at the end of the paper.
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Question 16

Most candidates were able to choose the correct equations for all parts of this question, but
failing to interpret the situation correctly led many to use the wrong distance and time in part
(a) and part (b), probably getting 4 marks out of 6.

About half got at least the 4 marks, but the full 6 marks was actually the modal mark for the
guestion, and gained by nearly a third. Some candidates drew a velocity-time graph to help
visualize the situation.

In part (b), many candidates calculated the average velocity without realising that it was half of
the maximum velocity. Most candidates who went wrong in part (a), were able to use the given
‘show that’ value or their own answer to fully answer part (c). Unit errors for acceleration and
speed were sometimes seen.

(a) Show that the acceleration would be about 2 m s
FO00 0000 am 1deof ()

4 4 )

L2 S900v 7om ~ (Yol L} {n” Fo S

e - I <z
R i Y

L - 5 =-ut Az 000000 — LO)1800)

[» —
4 .2
' o 5 (1800)

a = 3. 088
(b) Calculate the maximum speed.

{' L0000 - = l 2L oK

200 ms

o « A .
Speed = 12970
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(c) Calculate the resultant force required to decelerate the train.

mass of train = 4.5 x 10° kg

B RN
€ ZHhsxPx

-
<)

=210 T
Force = ... 4x 10 N

us

Examiner Comments

This candidate has set out the quantities sensibly and
has chosen the correct time in part (a) but not the
correct distance. The equation has been used correctly.

In (b), the wrong distance and time have both been
used and the average velocity has been calculated
rather than the maximum.

Part (c), has been completed correctly using the ‘show
that’ value.
\

Examiner Tip

Read the question carefully!
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Question 17
(a)

Candidates rarely drew a correct polygon of vectors. Many just repeated the diagram of the kite
without the girl. Some attempted a triangle, but ignored the ‘tip-to-tail’ rule and effectively
added the magnitudes of lift and weight. A few drew a trapezium but as a mirror image or
rotated through 90°.

= ‘

I

'¥

/ W
X vl

Plus

Examiner Comments

A typical diagram which just copies that in the question.
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Examiner Comments

This candidate has attempted to draw a closed polygon of
forces, but weight does not follow the “tip-to-tail” rule and is
effectively added to lift. There is no evidence of a ruler.

Examiner Tip

To show forces in equilibrium, keep the directions the
same and make sure the tip of each force joins the tail of
the next one. A ruler always helps!

@chJ"'\*

'“55‘101-"\

Plus

Examiner Comments

A correct version.
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(b)

Most candidates seemed to know the technique required to find the tension, but many went
astray through using either the lift only or the weight only as the vertical force, and some used
the sum rather than the difference. This was not always connected with the diagram in (a), with
correct working sometimes following an incorrect diagram and vice versa. Overall the magnitude
was done slightly more successfully than the angle, some being happy to write ‘downwards’ or
similar. Occasionally the “°* for degrees was omitted.

(b) The lift is 4.3 N, the drag is 6.0 N and the weight is 0.44 N,
Calculate the tension in the string. State its magnitude and direction from the

horizontal.
(4)

L-35+0-40 = 4 -0

L-74%+ gY - x"
Xz 7-6SN.
oz G724 38-3°

e

66
’ +IUuS

Examiner Comments

The vertical force is incorrect, although all of the working is
correct given that initial error. Other candidates used 4.3 N or 0.44
N only.
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A0 =57, 25202757

[

Examiner Comments

Following a correct diagram, this example has been concluded successfully.
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(©)

Candidates nearly always used work = force x distance, perhaps prompted by the formula sheet, but
forgot the longer ‘work = force x distance in the direction of the force’. Consequently, the force used
was most frequently the answer from part (b) rather than the drag force of 6 N. Some candidates
went to the trouble of finding the horizontal component of the tension - usually managing to get

back to 6 N! Having obtained a value for work, most applied power = energy / time, although some
substituted another numerical value on the page, e.g. 2.0, instead of calculating the time. Candidates
using the off-specification ‘power = force x velocity’ were credited fully, but they usually repeated
the error of using the incorrect force. There were unit errors between J, N and W.

(¢) (i) The wind speed decreases so the girl flying this kite walks into the wind at a
constant speed of 2,0 m s to maintain the forces shown, Calculate the work
done by the girl as she walks 25 m,

AW = F us
SN T

Work done = ... ,7f 236; .
(ii) Calculate the rate at which work is dong by the girl.

§ M- 250

1 2 S¢ Rate at which work is done = .. ,.u JS .

Examiner Comments . .
Examiner Tip

This candidate has used the tension as the force rather Expect to need to calculate work when the
than the drag. Part (ii) has been worked through direction of motion is not along the line
correctly, allowing for the error carried forward, but of the force. Check the directions before
has written Js as the unit rather than J s=. carrying out the calculation.

L J J
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[ W=f s & 829K ms:)&L\“ amy 2= Ffs
o
' 1413 con 32:T= 60N

0x29 = (50 Nm. (J)

311

Work done = 190 J

(ii) Calculate the rate at which work is done by the girl.

w :3-* = Q;.—‘JD -

P= 2 =150 V=S t=N " "2 "(15s5 .
t y T
25 = 1AW

Rate at which work is done lQ W

Jlus

Examiner Comments

This candidate has made some extra work calculating the
horizontal component of tension, but it shows a careful
consideration of the relative directions of the force and
movement.
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Question 18(a)

Over half the candidates gained half the marks, but only one sixth gained 5 or more. The stem stated
that the situation was about energy transfer, but many candidates did not devote much, or any, of
their answer to a discussion of energy.

In many cases the only marks were for describing whether or not the ball would reach the girl’s nose.
Many other candidates gave too much of their answer to repeated descriptions of energy transfer
from kinetic to gravitational potential energy. There were 6 marks, but few candidates showed signs
of trying to make sure they made 6 points, for example using bullet points.

(a) Explain this demonstration and the need for these instructions,
{6)

\£ any oddiGonal force is applied . Eo. . Ehe
oendulym  the ball will have Mor. kinebic
eregy whilse (:ra,ue,!h af...he. potential enedy
wWos ~. increpsed. . il esule. in..Eht.

ool Epualin fu(f:hef and.. will. ht @’ugir’lﬁ/@
it . Rbyrns. Tn..OhL. p@ﬂdu um..maotion cwummg
no. extermal force is apolied.

Plus

Examiner Comments

This candidate has only discussed the second part of the
question, not explaining the demonstration and only using
the key term ‘energy’ twice. There are not 6 separate points,
whether on the mark scheme or not.

Examiner Tip

For an explanation with many marks, there will
usually be more marking points in the mark scheme
than marks available. You should try to make as
many clear points as there are marks, perhaps
using bullet points. You then could add a spare in

case one of yours misses the mark!
\ J
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Examiner Comments

This answer is well-structured, using bullet points to help this,
even though the marks don’t follow the bullet points, being 1 for
the first, 2 for the second, none for the third and 3 for the last.

J

Iy VS, AGmORSraien, fhe B0 DAL v qiven ayawiolalional foigha). ey when it &
W g, and Wisenagy mbﬂﬂ:&ombn}ﬁngﬁw%wmwm s rehoayed
This means thak M\qums’mw@’h By betihrs i Wil be equal bo e (FE
Qued with dwerole oneivationd) 2nemy and alsothe, BAM W\ reac ex Acklutte.
DN, ‘wﬁ}h\ AW, LA fom ae a.r.‘-.(?rlhf‘ﬁ__Swu\_r\%I';wmfwe_. The, inshuchcn o nok
0 o/ a2 15 Yo, damonshte: thak Ty ball L\ reach €xack the seme. heignt, and
The oo do ok b Yhae b\ 1 0. e bMsad& Yo e niore KE Tk
Tt v Ben (nvedt into 60F; and. so M bk w0 oachn gty b

60h W e Svdea in Ihe Joce.

Examiner Comments

This answer shows a good, logical structure, describing the
demonstration and addressing each point of the instructions.
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Question 18(b)

A slight majority of candidates gained full marks, with most calculating the gpe correctly but slipping
up with the speed. A surprising number made unit errors, quoting energy in N. Some candidates
incorrectly applied equations of uniformly accelerated motion rather than conservation of energy.

(1) Calculate the gravitational potential energy gained by the ball.
r |
i}[w = *'”-'f{], n
. 7{? 991 x di5-0)
7 F - - 1 " -
103.005 =~ 103 N [/3s4)

o . rd
Gravitational potential energy (03 v
(11) Calculate the speed of the ball at the bottom of its swing.

4 > LA

/ a =V
j‘l el 7:0 .
) j f_ 3 [ L - -
.o mea b =3 my /ff V= 5.4249¢2139
)i AN . Py - - y 1 ra !
.}U\. 005 = 2 mv -"Ir V X Lr. 4 ms { qgf\’
c. 4, .2
Speed = 2! Tms

us

Examiner Comments

This is set out well and has been worked through correctly but
has unit errors in both parts.
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Question 19(a)

Many candidates do not seem to be familiar with the difference between graphs of length versus
force and graphs of extension versus force for this type of context, because they thought this did not
obey Hooke’s law because it did not pass through the origin.

A large minority got 2 marks and two thirds at least 1 mark, but many thought that Hooke’s law is
shown if force is proportional to length, rather than extension or change in length. Some clouded the
issue by referring to change in extension.

(a) Explain whether the spring obeys Hooke’s law.

yes che. SPring. d%S h\m\’\ﬁ SY kmu

ROCUSO, K. Cf)rmp\\@% Q%@mﬁ( W@L

Aol d. a. ,gl:raﬁf \\ﬁk ‘ Q~ POSUENQ
orodiont- uhnch ,,;J»M HRy o duyrectlug P"L‘JD’DH'LDNQJ

us

) Examiner Tip
Examiner Comments

Learn the meanings of the symbols.
F =k Ax refers to a change in length.

This candidate is suggesting force is
proportional to length rather than extension.

(a) Explain whether the spring obeys Hooke’s law.

(2)

o 0oes. 0. Bee ke (5 SWOMMAK b o cexstomnt
eodRAL . Exorame. . s, FOQONS SN b Jorce...

Plus

Examiner Comments

This answers well by describing an observation (straight line) and
then by explaining its significance (extension a force).




Physics 6PHO1

Question 19(bc)

Candidates generally found the correct spring constant, but many simply divided the force at a point
by the length at that point instead of finding the change in length.

v= Sk S
pa So xw

Examiner Comments

This candidate has written Ax, but has treated it as length rather
than extension.

Fzhe Y= Ye - _.I'%s.l.-ﬁl.)alﬂf‘_..’Z_. .I‘%_/o-t_:_\é Nm? I

g

Plus

Examiner Comments

This response makes it clear that a change in length is being used.
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Candidates usually selected the correct equations for these parts, but very frequently failed to
convert cm to m, even though they had done so in part (b).

(i) Calculate the force that must be applied to the spring to get it into the tin.

(2)
O Felexll-a)
=8/
Force = .. S (&M
(ii) Calculate the energy stored in the spring when it is compressed to fit into the
tin,
(2)

F=hrel2x(41-4)
= 9l

tewy- S0,
Plus

Examiner Comments

In this answer the lengths have been left in cm in both parts.

Examiner Tip

Remember to convert to Sl base units for calculations. For derived
units use them without prefixes, e.g. kJ must be converted to J,
MW to W etc. Mass is the only base unit which has a prefix, kg.
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(i) Calculate the force that must be applied to the spring to get it into the tin.

edewmn= 4 =4 = Vem = 0Pm
¥ =ke |
= lbx O3
=SSN
Force = ... 9. AN

N
({ii] /Calculate the energy stored in the spring when it is compressed to fit into the
~ tin,

eneqy gored =/ 122 ' x o x edension
=Y 2§12 x 03
=081y
-0 AT (W)

Energy = O Q&J’ :

Plus

Examiner Comments

The extension has been found and converted to m in this answer.
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Question 19(d)

This question evinced a most encouraging set of responses, giving the great majority of candidates
the chance to show their ability. Over half of the cohort got the full three marks and three quarters
got two out of three. This gave candidates the opportunity to demonstrate that they could set out

a logical explanation, going from physical causes to a final effect in a sensible sequence. Stronger
candidates often included more than the three points needed for full marks, covering up to the full 6
possibilities in the mark scheme. Even candidates who made an incorrect initial assumption developed
their arguments logically. Well done!

Explain the effect this has on the speed at which the spring leaves the tin.

b dureasiog L Lo imbernal - Lenedh. . ooonld  Cavcts 4.
faloifin). e hav g L.”L” ?:.Pf’.pd- LA lz\t é,fruy 5. ot
Q;z;'mﬁ)’lg){.")h\)LU\ r;o'-f‘siqjﬁ “:n ST’J";.').. He, .cha (5. Mtk
.\«3 Ny .lrhu.fm{.. \'\\\_b\" Spcegi | _

Plus

Examiner Comments

Plus

Examiner Tip

When comparing situations, be sure to
use comparative terms such as ‘higher’,
‘more’ etc rather than terms like “high’,
‘a lot of” etc.

This is a rare example where lack of clarity of
expression has cost a mark in this question. The
candidate states “the force is much high’. This question
was marked for Quality of Written Communication, but
even if it wasn’t, failing to say ‘higher” would cost the

final mark because it is not a clear comparison.
|\ J/

Explain the effect this has on the speed at which the spring leaves the tin.

(3)

B e inbora). leuu. of e b is e, the spng Vould have ko Befbmfresﬁd more. This

RS a(j r ?ol'”cﬂ w.wu. be r!’ibulma .\cammFlEs ll: .'ﬂ)is b .\:uf‘n wo‘ﬂé man
e Slaghis strain ey s sbored in hné’ 5’?”’5 Acsuming a 1007, Encrgy bansler,
then the 5?6\33 wowld hove mere Kinebic MRy whi imp[iﬁs lhe _sF&’J ak

m\i%\&ae 3 \anes Be b .is.dr_@_\fr._

+lus

Examiner Comments

This fairly typical answer straightforwardly and logically mentions 5 of the 6 available points.
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Question 20(a)

Even though this was the most difficult part, nearly a third of the cohort got 2 of the 3 marks and a
good majority got at least 1 mark. While candidates often knew which of Newton’s laws to apply to
which part of the explanation (the 1 mark), the detail in applying them was often insufficient. They
would use Newton’s first law to explain why the car moved, but rarely mention that it accelerated or
link it to it starting to move or refer to a resultant or unbalanced force. With Newton’s third law the
objects being acted upon and the directions of the forces were often unclear. Candidates who started
by clearly stating the laws were at an advantage.

- When Yhe, Que lonet rlaash, Al JOTUA 0xung. on. e
oL oL, N egumnm; Ak thln. tns. can coean, b maove..
Howeares .. Gva. Soom. @k an. thi. Qur W relionteh , U Feason
oL, opeA. Uit S SotufmdR.

Plus

Examiner Comments

This answer starts off by attempting to ask a question which has not been asked, which is
why it isn’t moving at first. (This could have been a prepared answer to another question,
and would have needed to refer to the car remaining stationary rather than saying ‘doesn’t
move’ anyway.) The answer mentions a reaction force, a vague reference to Newton’s

third law, but needs to identify both forces in the pair to get the explanation mark. It
refers to the force in such a way as could imply it is a new force, but fails to state that it is
unbalanced. Similarly, it may have been intended to suggest that as the force ‘propels the
\car’ it starts to move, but this is not unambiguous.

Examiner Tip

In questions like this about Newton’s first law, be sure to mention a
resultant force and an acceleration. Contrariwise, when explaining
stationary objects mention the absence of a resultant force and
explain that there is no acceleration.

Examiner Tip

Answer the question on the page, not the
one you learned from practice papers.
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)

Newrtund B\aa# llow. staken. omm J{\\t-cb il emeca un Ub. fede fd eft ar
UJ\vf o ok e rleorviey cj AL {*MO’@ o, fﬂ_fu_ R e cas _hj_dw-j{
w100 {0 mahom .. Newkedd A dows. (lder whoy fﬁﬂ A ey o /w.
vachat 6, daan Boll eret o equal o gppach fere o ohdcxl 8.
e brdlaon. relaoray. fu Qi (o exehep. o fucce b Ha (gft o fls 0 o0, ch
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A v imohan |

Plus

Examiner Comments

This candidate states each law correctly and then carefully
applies it point by point to the context, even though the
required contextual link to ‘resultant’ force comes rather late.

Examiner Tip

Learn the laws you need to apply carefully. While
the statement itself may not get marks, writing
the relevant law as part of your answer can help to
apply it in context.
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Question 20(b)

About a fifth of the candidates got the full 6 marks and this was again the modal mark. Over half
gained at least half marks. Candidates generally knew that a gradient was required, but they did not
always draw the tangent at the correct place and could therefore not get a value within the required
range. Some candidates just used values of distance and time from the graph, finding an average
speed. There were some very small triangles used and some tried to use the area under the graph.
Several drew multiple tangents but did not make it clear which was being used.

In drawing their own graph, candidates usually realised that there was a maximum speed and often
that it then fell to zero, although not always, but frequently didn’t place the maximum speed at
the correct time, either from the original graph or from where they placed their tangent. Some
candidates marked the maximum speed correctly on their graph and occasionally a candidate would
find the speed at several times to get a more precise shape, although candidates were not expected
to derive the shape fully.

(b) The following distance-time graph is obtained for the car.

T ——
S
! T | 4 } | e RREE p
Rall iEiEiEE :!!J/ ;'i"T"T}'T;"ILE-'!' £=0_
EEEE EE RN .S .. .. 4 — 1t ]
Y SEARE1A5EE IRaSE0n57  dEURRESEd duAn R Run ~
Distance /  pHHHHHHEFHH A
SN e 3 8c ot i
R e
EEsEaamP ammssszazizstssmsEssmmEEEmsE
20+ HEH
0.00 0.50 .50 2.00 250 3.00 3.50 4.00
Time /s

(i) Show that the maximum speed reached is between 100 and 150 cm 57",

ST asede =y e
- | 2 Y /- S
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(ii) Sketch the shape of the corresponding speed-time graph on the axes below,

150

- )

C
=

Speed /cm ™!

0 T T T T T T ! '
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
Time /s

lus

Examiner Comments

This candidate has drawn two tangents. They appear to have used the
first, but forgotten to find the difference in time for the denominator.
A triangle would have made this clearer. The graph in part (ii)

follows the required general pattern at the correct times, except it
obstinately levels off above zero at about 3.00 s.

. J

Examiner Tip

Draw large triangles from tangents when
calculating gradients.
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(b) The following distance-time graph is obtained for the car.

120
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(i) Show that the maximum speed reached is between 100 and 150 ¢cm s E,
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(ii) Sketch the shape of the corresponding speed-time graph on the axes below,
150
€211 5%

1'15 - M,

I AN
Speed/cm s /

o -

0- T | T | T | |
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
Time / s

D us

Examiner Comments

The tangent is large and the gradient clearly set out in the
answer as the change in distance divided by the change in

time. A suitable scale has been added to the speed axis in the
second graph and the relevant time and speed have been clearly
indicated.

Examiner Tip

Be sure you know which gradients and areas to use
with graphs of motion.
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Grade

Max. Mark

Raw boundary mark

80

60

53

46

40

34

28
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