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Introduction

This paper is for international centres and is designed to test practical skills, replacing Unit
6PHO03, which is the controlled assessment unit taken by candidates in UK centres.

In order to understand the practical situation, it is important that candidates read the whole
question before beginning their responses. This was particularly important in Question 6 but
is true for all longer questions. Bullet points are often a good way to structure answers, and
a good, labelled drawing can help examiners to interpret candidates' intentions.

It is important that both the question paper and the published mark scheme are read
alongside this report.
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Question 6 (a)

It was particularly important in this question that candidates had read the whole question
before beginning their response. Good answers to this part of the question often focused on
the need to drop the cylinder vertically from rest: other relevant techniques are illustrated
in the examples below. Less successful answers often mentioned repeating the experiment
but did not make it clear why, or that multiple readings should be taken for each position of
the light gate.

Good answers like this showed that the candidate understood the context of the experiment
and apparatus to be used. This gains two marks.
(a) The student varies the position of the light gate and records ¢ for different values of s.

Suggest what the student should do to obtain accurate values for 1.
(2)

@ﬂwe :—ﬁud{JT\lr muS[— {ake. Mﬂﬂﬁlg& vq]ues ojf t '[?:m
one. particolan. distance , which will compensate any
Tamdonm.. STt O, .

@ The_ Shdent con check_for =eno ermar m. the
hght gate- bwerc

ResultsPlus
Examiner Comments

This answer clearly identifies that multiple
readings must be taken for each position of
the light gate.

A

Resultst

Examiner Tip

us

Set your answers out clearly and consider
using numbering, as here, or bullet points.
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This example also gains two marks.

(a) The student varies the position of the light gate and records ¢ for different values of s.

Suggest what the student should do to obtain accurate values for 1.
(2)

............... Tﬁe....smdmi.....@&ou.ld.,.rzpzai,...rkmg.....@:pedmeni_.{.’mi_q___spec&j.ic,.....______________
cencaliae..of .S .and. eHf Hae Hime. values will_be obtained, the .
_student. sbould e take. tae. maean. value.. of Hhevalues.of .

___Tn.__.-}hai._..sp.eci{lc....-.wo.l.u.e..._.of,.s_)..._'ffhe...s,’mdani..._faa.\re.....to...make_..auce.._

The candidate has identified two good
techniques and the answer is quite specific.

OO ResultsPlus

Examiner Tip

For a two-mark answer make sure
that you make at least two points.

GCE Physics 6PHO07 01 5



Question 6 (b)

Successful candidates realised that only one light gate was to be used. They were careful
to identify that it was the length of the cylinder that was to be measured. Less successful
candidates discussed measuring instruments, which was not what the question had asked.

This candidate has indicated clearly on the diagram the length to be measured and used this
in part (ii).

v | ——— Cylinder

To timer

— - Light gate

(b) The student needs to determine the velocity v of the cylinder as it passes through the
light gate.

(i) State what additional measurement she needs to make. You may add to the
diagram if you wish.
(1)

Tht... TR leoepth v} Ape. ay.t:abt;i?e rseded 49 B> R,

(i1) State how she would use her measurements to calculate v.
(1)

Ghe . 0am 34’ the . ualus ’T wtec)t‘ajjvh] m{c««fw’fr? 'L’;"-% L is

the ln«jﬁ\fr Fhe c/jl_.‘ml#").

ResultsPlus

Examiner Comments

This example gained both marks.
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This is a very clear answer although the candidate has not made any addition to the

diagram.
F Cylinder

To timer
= —l—/; Light gate

(b) The student needs to determine the velocity v of the cylinder as it passes through the
light gate,

(i) State what additional measurement she needs to make. You may add to the
diagram if you wish.
(1

Teas e, _.4.‘0.:....\.e.ncjih.......s?{_. J{hccg\wn}f‘r B

(ii) State how she would use her measurements to calculate v.
(1)

\grg\h 9“? e cglinc‘cr

Nelocityg = R
3 bmc ’co\\«eh {:ju-f the cg\\nc'cr Ao pess -lhrow.ak
)
Results¥lus
Examiner Comments
This gains two marks.
N
O

Examiner Tip

Remember that you can add to a diagram on the
guestion paper or draw your own to aid your answer.
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Question 6 (c)

Successful answers to this question rearranged the required equation in order to compare
it with y = mx + c . They stated explicitly both that the initial velocity was zero and that as
a = g so 2a is a constant.

The answer makes it clear that a is a constantand u = 0

(¢) To determine g, the student uses the equation v* = u* + 2as.

Explain why a graph of * on the y-axis and s on the x-axis should be a straight line S .
through the origin.
3)

Tt posses Througn WR Oiqin becduse whken VRAOY 16 O, e cyiinger dloet
O MOR Andi 4y & WONG d\so B8 (). Ao, V=4?t206 MBanen

ANS Vi = 205+ W' and Oy

v

 Rafrones At 10 ye=mxtc

NT 6 e Wvam®  uile 20 is e gradientt and s 15 W X value .
SR AR adeitranon ¢ e same gnd s (AT, 4o oot too
Weuld  be CONSTaRt  ond Aus e gApn 08 2 on i yays dnd 8an

W % ang snwd e O SYaigt o

Examiner Comments
This example gains all three marks.
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This example is very clearly set out.
(c) To determine g, the student uses the equation v* = #* + 2as.

Explain why a graph of v* on the y-axis and s on the x-axis should be a straight line
through the origin.

(3)

o= e v

g i
..... e \.\ = mzTrxC-

e equetian... 1 stulan. 1o NS Tzt e,
0 Vo aﬂc.ms“r S woulcﬂ. 'pwcu;}pe:s:, O
\5‘\‘V‘.Qﬂl/d’ fue.. Wi Qg’bac}\\@'v& = R aad
ASTUEE.... m%aluszlemﬁ't@)mﬁ*—[: .
ol -halmewllpass‘hrvouﬂhmﬂﬁm _

ResultsPlus

Examiner Comments

Unfortunately, as the candidate has not stated that
a is a constant the answer can only gain two marks.

OO ResultsPlus

Examiner Tip

Try to make sure that you make all
relevant assumptions explicit.
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Question 6 (d)
Candidates were expected to use a large triangle for their calculation but not all did.

As this is a practical paper, an appropriate number of significant figures was expected in the
final answer: 2 or 3 were accepted.

This candidate has used the whole line for the calculation of gradient.

(d) Use the student’s graph below to find a value for g.
(2)
o H7 T R I
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164~ B e B it ess iz
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12 e e
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8 11 L] .{ ] i
fomas . H - R
6 sEsswhis e
44 :
2 4 .
0 1 4 : v
0 0.2 0.4 0.6 0.8 1.0
s/m
2.
.................................. v =5‘.%$l$
— v -2
&= 25 ax03q =2 STms

ResultsPlus ¢-. 9.57 me

Examiner Comments

The candidate's method is clear
and the answer gains 2 marks.
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Although the origin is a point on the line, this candidate has chosen two points on the line to
use to calculate the gradient.
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ResultsPlus

Examiner Comments

This also gains 2 marks, although it is a
longer method than in the first example.

Examiner Tip

Try to use as large a triangle as possible for
the calculation of a gradient, and show the
triangle you use on the graph.
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Question 6 (e)

Candidates were able to gain the mark for this question in a variety of ways. The most
correct common answer was that air resistance had been ignored. Answers which discussed
parallax, random or unspecified systematic errors were not awarded the mark.

Ignoring air resistance is correctly identified as a possible cause of the low value
determined.

s 3
(e) The student’s value of g is less than the accepted value of 9.81 m s,

Suggest why.
(1)

%
Resultstlus
Examiner Comments
This gains one mark.

This is a good answer, which not only gives a cause but also an effect.

r 1
(e¢) The student’s value of g is less than the accepted value of 9.81 m s

Suggest why.
(1)

’Y\me\(e_. maj L(Ofe @A r:CUow loe)twet’ﬂ }ﬂ;\e (.‘jl;y\ée-, ahﬁ
,ﬂ\aﬁs habe '(ex.‘lu(_“\nj 1 aoccel\exation .

ResultsPlus

Examiner Comments

This scored one mark.
A

Results¥

Examiner Tip

Always try to justify or explain any
assertions made.
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Question 7

In planning questions such as this, it is sufficient to give an answer for each of the sections:

a method is not required in addition.

Successful answers to this question included a variable resistor in the circuit and
suggested ranges for the meters, rather than the scale divisions. As only a low voltage was

involved, this was a low risk experiment and marks were not awarded for safety comments,

which included goggles or rubber gloves.

This is a good answer, which only lost two marks out of 14. It is clearly set out, and
includes a good circuit diagram and a sketch of the graph.

(a) draw a diagram of the.circuit to be used and list any additional apparatus that might

be required,
(2)
(b) state the quantities to be measured,
(1)
(c) for each of these quantities, state and explain your choice of measuring instrument,
(4)
(d) explain how the data collected will be used to determine the ¢.m.f. and the internal
resistance,.
3)
(e) identify and state how to control all other relevant variables to make it a fair test,
(2)
(f) identify the main sources of uncertainty and/or systematic error,
(1
U
(g) comment on-safety o lﬂ' ‘2
(1
7 R 5 Lo £33 A [a-mp qine ed.. fo
Peowen He. Solew coll . ... .

)'T[\'; po ml(af Al‘)[{&’r&hf-é m\cl H-e current .
C) Te P.D. wouu Lc m.easured . BUEEY N voumdw keoszgt
Vt?”a}& epho. 6.V hecanss He warimim oub pub 05 SV
T cunpent would b mensured. ws b oAb ammeted reading..
upf‘o 200 mA . beconse. fle.. c?u.fp{J cupbenk  of M. solawrell .
9. 100 m4:. B L .
4954"2 T defdvk be&rfv/oh will b wsed. bo.. vares. Mo nes/sdowe.
LoF e chncwl  and. nebe. down ks cotrespar—tig.

_@_rtefmd;fgg
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ﬁ ResultsPlus

Examiner Comments

In part (e), although the candidate has identified the intensity
of light as being important, there is no mention of the fact that
the distance of the lamp from the cell must be kept constant.

In part (f), systematic errors was not sufficient to gain a mark.
A

OO ResultsP

Examiner Tip

us

It is important to be specific in answers.
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Although this candidate gained 11 marks, neither part (d) nor the answer to section (g) is
as clear as in the previous example.

(a) draw a diagram of the circuit to be used and list any additional apparatus that might

be required,
(2)
(b) state the quantities to be measured,
(1)
(c) for each of these quantities, state and explain your choice of measuring instrument,
“4)
(d) explain how the data collected will be used to determine the e.m.f. and the internal
resistance,
3)
(e) identify and state how to control all other relevant variables to make it a fair test,
(2)
(f) identify the main sources of uncertainty and/or systematic error,
(n
(g) comment on safety.
(1

mo\?{j:e.meqwﬂ‘i’d

'}hct also havee o meqsune Scmfi ‘-W"Qs?md"ﬁ
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ResultsPlus

Examiner Comments

In part (e), keeping the temperature is
recognised as a variable to control but
no means of controlling it is suggested.
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Question 8 (a)

Successful answers to this question were brief and focused on the low number of results

shown and the absence of evidence of repeats.

Less successful answers tried to describe the relationship between the variables: this was

not what the question had asked.

This gains three marks.

Although this answer is clearly laid out and makes three points, the candidate has not
understood that scale readings from protractors are generally only possible to the nearest
degree.

(a) Criticise these measurements,

{3)

No . woform indervals . behacen sugar. (oncenfrations. -

Only. fouc  measuraments , Ahere wust be. alleadt six

No. . evidence o_F yepead . and. average.

ResultsPlus

Examiner Comments

The answer clearly identifies three points.

(a) Criticise these measurements.

% n0.Yepetition of vecults

» nsufficient. #o number o data / veadings

*low precision. while measuring angle of rotation c:F the
plane ef _polaYiSation.

ResultsPlus

Examiner Comments

This only gains two marks.
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Question 8 (b) (c)

Good answers were seen to this question. Candidates were expected to choose scale
divisions which were multiple or sub-multiples of 1, 2 and 5: other values often led to

misplotting or misreading.

This is a good graph.

r

(b) Plot a graph of the angle of rotation of the plane of polarisation against the

concentration of sugar solution.
(6)
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(c) The students measure the angle of rotation for the unknown concentration of sugar
solution as 20°.

Use your graph to determine a value for this concentration,
(2)

208 72 28 %0 soey@TC . SOMWARGN .

ResultsPlus

Examiner Comments

Full marks were obtained: 6 for
(b) and 2 for (c).
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This is another good graph but the candidate has not plotted the origin as a point.

(b) Plot a graph of the angle of rotation of the plane of polarisation against the

concentration of sugar solution.
(6)

Plone / o
1

8

»
o

o

Angle o€ Todatlan o€ Ame

1 | } f H
1 11

o (15) 20 »* 20 “o
Cme of Suqar soluden [ ¥,

(¢) The students measure the angle of rotation for the unknown concentration of sugar
solution as 20°.

Use your graph to determine a value for this concentration.
(2)

e NA A Sow AN Co nt tndradien. . Srom.. A gragh. BRC - X £

ﬁ ResultsPlus

Examiner Comments

This only scores 5 for (b) but 2 for (c).

=N Resuits¥
Examiner Tip

Remember that (0,0) may be one of the recorded results
and, if it is, it should be plotted as a point on your graph.
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Paper Summary

It was good to see that graph-plotting skills and the drawing of circuit diagrams appeared
to be improving. There were some answers where misunderstanding of the question led to
low marks. However, it was clear that many centres are providing candidates with relevant
practical skills, as some very good answers were seen.

Based on the performance of candidates on this paper, the following advice is offered.

Future preparation
e Read the Unit 3 specification for coursework and the assessment criteria
e Look at previous examiner reports

e Practise planning and carrying out experiments

Teachers
e Teach candidates how to assess risk and link the identified risks to realistic precautions

e Ensure candidates know how to decide on appropriate humbers of significant figures in
practical work

e Encourage candidates to use the number of marks as a guide to the number of points
they need to make

Candidates
e Read the whole question before starting your answer
e Consider using bullet points in your answer

e Use a ruler and pencil for graphs and diagrams
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Grade Boundaries
Grade boundaries for this, and all other papers, can be found on the website on this link:

http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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