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Introduction

This paper examines practical skills for overseas candidates. The best answers showed
familiarity with practical investigations and apparatus and the need for the use of an
appropriate number of significant figures in a paper testing practical skills. While most
candidates realised that it is important to read the introduction to questions carefully and
to address the tasks set, some penalised themselves, as in previous series, by not using
scientific terms where appropriate or by quoting published mark schemes from previous
years which were for different questions.

The mark scheme is published on the website and should be read with this report.
Section A

The majority of candidates answered the five multiple choice questions well, over 70%
scoring 4 or more.

Question number | Topic Most frequent Comment

and correct incorrect response

response

1T C SI system A There was confusion
between units and
quantities.

2 B Finding a mean value |D Most candidates

understood the
need to discard an
anomalous result.

3 D Viscosity B The relationship
seemed well
understood.

4 C Selecting instruments | D The appropriate
instrument was well
known.

5 B Units A The unit could have
been derived from
the relationship.
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Question 6 (a) (i)

Answers to this question were often disappointing: many simply restated the assertion
given in the question. Also many of the diagrams drawn by students lacked the clarity

afforded by basic labelling.

This is a good answer which gained both the available marks.
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ResultsPlus

Examiner Comments
The diagram is clearly labelled.

A

OO ResultsPlus

Examiner Tip

Good diagrams are often a way to gain marks.
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This was another good answer.
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ResultsPlus

Examiner Comments
The link between the burn and maximum energy transfer at the antinodes is clearly explained.

A

OO ResultsP

Examiner Tip

us

Try to provide a reason for assertions.
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Question 6 (a) (ii)

Many students scored full marks for the calculation and handled units, powers of 10 and
significant figures effectively. The most common error was a mismatch of unit and value.
Some students omitted the necessary doubling of the measurement given.

This is a good answer.

2ys0 MH. —7 H, = 2480000000 He,

v=Ffr A= 42emr 6x2 = 12cm - O 12mM.
100

1

8 -
Speed of microwaves = 2: 44X [Q . mS..

)
Resultslus
Examiner Comments
The conversion of unit submultiples is well done.

ResultsP

Examiner Tip

us

Remembering that the speed of microwaves should be the same
as the speed of light is a useful way to check the answer.
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Question 6 (b)

Most students were able to give a precision appropriate to their chosen instrument,
although some did not give sufficient detail in their choice of instrument, for example saying
'ruler' rather than identifying the instrument properly as a metre rule, or as a 30 cm rule.

This answer gained full marks.

B i -1 T
of Gevn

............ As AL M8 a Senall Matence A0 15 2a :3.-.5:.1-..._._._..'m_._.___maa.s.m_a______-.,.3.1.—_\3,_,_,,

, Cawm, A

(i) Calculate the percentage uncertainty in the 6.0 cm distance when measured with
your chosen instrument.

(1)

Percentage uncertainty SR U1 S et AN

ResultsPlus

Examiner Comments
The choice of a metre rule is clearly justified.

A

OO ResultsP

Examiner Tip

us

Remember to use a sensible number of significant figures.
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A vernier caliper is also a suitable instrument for the required distance.

ca llip er (2)
measures  digde

nce fo fhe nearest ooimm.
.

(it) Calculate the percentage uncertainty in the 6.0 cm distance when measured with
your chosen instrument.

(N
A TILI I LN Y LY

gomm

Percentage uncertainty = ..

ResultsPlus

Examiner Comments
This answer gained full marks.

AN

OO ResultsPlus

Examiner Tip

Learn how to calculate percentage uncertainties.
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Question 7

There were very mixed responses to this question; good answers appreciated that a lamp
does not obey Ohm's Law and will get hot.

(a) Students usually drew good circuit diagrams, often using an acceptable mix of
conventional circuit symbols and suitable labels. Very few of the circuits seen would not
work and nearly all included some appropriate means to vary the lamp current.

(b) Nearly all of the students successfully identified the required quantities and instruments.
A few suggested measuring resistance directly with an ohmmeter, which would be an
inappropriate technique for this experiment.

(c) Some students gave a response that was perhaps more appropriate to questions seen
in some previous papers. They stated that heating (of the lamp) would be an issue and
recommended avoiding repetition as a consequence. Those students who did recommend
repetition and gave a specific valid aim, for instance to obtain a mean, gained the mark.

(d) Most students sketched a V-I graph, but many drew the curve incorrectly or showed a
straight line. Few students gave an explanation that included the calculation of resistance
directly from R=V/I. Many went on to suggest using the gradient of their graph to find
resistance, which is an inappropriate technique for this experiment.

A small proportion of students suggested calculating resistances directly from R=V/I and
then drawing a V-R graph. This approach generally led to a better score for this part of the
question.

(e) Most students identified a source of uncertainty or systematic error and usually
mentioned zero error on a meter. Fewer linked possible parallax error to the use of the
scale of an analogue meter.

(f) Many students commented that the experiment was low risk due to the low potential
differences expected. Many realised that it would be sensible to avoid touching the lamp
whilst it was hot.

Although this is a good answer, the candidate did not realise that a lamp must heat up to
produce light.

AmmetecC

() comment on safety. % L
(1)
¥

Sortein
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Examiner Comments
The candidate scores full marks for parts (a), (b), (d) and (f).

In (c) the candidate is not awarded a mark as the point that repeat readings
can be used to determine a mean or identify errors has been missed.
‘Human error’ is not a comment which gains a mark, so the second mark

is not awarded for part (e).

In (f) the candidate has realised that the low p.d. used means that this is

an experiment with a low risk.

A

OO ResultsPlus

Examiner Tip

Gloves are not generally necessary in experiments of this type.
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This answer has some weaknesses but answers are clearly explained.

VQ‘M!A‘!#VE‘R&'H‘SSMHH’OP-MWW&A ....... on oMo

............ P Curvent . SE showld be  meosuwred oo
v b measuving  tuvread A Ammetex 1S used. Tt sheld.
I‘\QM&(—LJm}nwam’fm’mﬁﬂmmdwch[ingéhnuldba
b e do e MR
) P Yos vepead veading < e vced fo. get an seamn.
o Ovmuge alm&nﬂﬂnamq’ouarmd'njsgm&%

....................... Han b&f&m‘hﬁulﬂtﬂahpwhtdu*l’@”qge.,m
Ve Cwivant Shewld  be cadeadoded

IAL Physics 3 WPHO03 01



Nobge /V.

53 .......... > u&bsmhnﬁﬁw ....... ""’IL ...... e:;.mhn.h ...................................................... SR S
5

....... il hmanglsfsdmwn, Resishaswee [0

........................... PWHuj;/V

............... £ mm“_'j,pwmﬂ{pc}mhtdClﬂfuhn,*"lensr.s-’mnm

..................................................................................................................................................................................................................................................

........................ SueYermahe ey s

Pmlmwwvwhmvm&mjﬂmwl}mgkrqu;@ .......................
.......................... and . Mameker. Yeading 35 Ananolgue. shuments are ..
_____________________ Y
,,,,,,, B £ 0

IAL Physics 3 WPHO03 01 13
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Examiner Comments

The voltmeter is incorrectly positioned so a second mark is not awarded in part (a)
In part (d) the graph has been sketched as a straight line rather than a curve,

so only two marks are awarded.

All the other marks have been awarded.

A

OO ResultsP

Examiner Tip

us

Remember to specify the type of meter as analogue if suggesting parallax errors .
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Question 8 (a)

Most students pointed out the inconsistency in the choice of significant figures for
recording values in the table. Some appeared to show confusion between the precision of a
measurement and the number of significant figures used to record it.

Many observed that the results did not show any evidence of repetition or readings on
unloading. Fewer mentioned that it would be useful to take some additional measurements
between 600 g and 1000 g.

This is a good answer.

(a) Criticise his results.

3)
s e e o lama.  and. . Oelension......... Column.... ;. i . Icosicdent
WM A Similicaok s{.‘?&».t.l.eb....... . Aﬁzﬂdd&wm ...... PO
No___evidence. . dov. . odppeat. .. 0ledmbe
.. .0n.tq... SR ) S« - | S GF . .[t’adm.ﬁg,..........m... dhese. . Should . be.
PO 10GS....... o betwen 60 g .. ..a0d. . poo G
ResultsPlus

Examiner Comments

The answer clearly points out the need for extra readings in a specified range.

A

ResultsP

Examiner Tip

us

Use bullet points as this answer does to make answers concise.
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This is another good answer.
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... Force values are vecorded to inconsistant significant figures o

ResultsPlus

Examiner Comments
Extension and force are both clearly identified as having inconsistent significant figures.

A

OO ResultsPlus

Examiner Tip

It is a good idea to link taking repeat measurements with the calculation of a mean.
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Question 8 (b)

Some students concentrated on their reasons for choosing a particular measuring
instrument, rather than giving a description of how they should measure the diameter
of the wire. Many responses included the techniques of repeating and averaging, fewer
made reference to the need to measure the diameter at different positions or at various
orientations along the wire.

This is a good answer.

fThL A\ﬂ.m«\uﬁ‘ i\'\tu\‘is }\Qu\& )3(‘. _mECFS_u_f'(rJ

U‘:-in.j. S NeremeYer . ond. Q‘nw.\ﬁk....... he. ..fﬁpfuk.(.l....

YNove 'n\tm o fonCe ’g;l‘.“.'_, Lon O«quj& o be

%Q\Ce\r\”ﬂ*wldbefepﬁ'c&ed Qs_f LLDARYE '“ncm Ona
Ploce on e Ve Siate  There mij’h’t be L‘initj &

1. G e .

%
Resultst’lus
Examiner Comments
Calculation of the mean is linked to the need for multiple readings.

A

Results!

Examiner Tip

us

Remember to justify statements where possible.
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This is another good answer.

(b) Describe how the student should measure the diameter of the wire.

@)
—He should use a. mitrometer screw. gavge. .and oct the. ...
Alameter across the wdre 5 round. the. wire ot dijperents
points of the wire ond then get the average of Al the dituvetes.

ResultsPlus

Examiner Comments
Rotating the instrument is mentioned.

Remember that the measurement of diameter of a wire should be taken at different orientations.
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Question 8 (c)

(c) (i) Students generally showed good skill in drawing the graph. Nearly all presented
properly labelled axes with appropriate scales. Plotting was accurate in most cases, but
many students found it difficult to drawing a line of best fit, either the line did not extend
towards the origin or wavered in the curved part.

(¢) (ii) Some comments on the shape of the graph were clear, accurate and concise.
However, many students avoided commenting on both the types of behaviour exhibited and
concentrated solely on the line through the first four points.

() (iii) There were some excellent successful calculations, but many students struggled
here. Itis important that working is shown clearly, so that the examiners can reward the
worthwhile points made during an unsuccessful attempt. Some students omitted to halve
the value of the diameter of the wire when substituting radius into the formula for cross
sectional area. Some students chose to substitute values (or a gradient) from the curved
part of their graph and obtained a Young modulus value that was outside the acceptable
range. Students should remember that it is important to present their answer with an
appropriate number of significant figures and the correct unit.
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This is a good graph with a carefully drawn curve.
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ResultsPlus

Examiner Comments

All marks have been awarded as a sensible scale is shown, the axes are
labelled with units and the points are clearly defined.

A

ResultsP

Examiner Tip

us

It is a useful to have a pencil with a sharp point to draw
lines on graphs and diagrams.
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This is a good answer to parts ii and iii.
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(iii) Use your graph to determine the Young modulus of the material the wire is made from.
4)

FL AL e MUE LB Whee. B 2. Young. Moduius.
P

.7
k= CD5e Geckionadl

area
A= Origing) len gt

- z
e JOL 43 =B X R a(n228x0 %) ]
EA Ay = F x %

14

=

0
Young modulus = ..2:21 * \C  Pa

Examiner Comments
In part (ii) a mark would not have been given for the phrase ‘positive correlation’ alone,
however the candidate also said that there was a linear relationship.
The answer to part (iii) has been carefully set out and all stages of the calculation are

clearly shown.

<%ZResultsﬁlus

A

OO ResultsP

Examiner Tip

us

Set out your working clearly.

22 IAL Physics 3 WPHO03 01



Although the points are plotted correctly, the candidate has drawn a straight line rather
than a curve.
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ResultsPlus

Examiner Comments

A good choice of scales and carefully plotted points but the candidate has not
realised that the line is a curve not a straight line and so has lost the mark for
the line of best fit.

A

ResultsP

Examiner Tip

us

Remember that lines of best fit are not always straight lines.
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Paper Summary

Most candidates tackled the questions confidently and it was pleasing to see that some had
a good understanding of practical experiments, techniques and skills.

Based on their performance on this paper, candidates are offered the following advice:
* Read the question carefully.

* Learn the Sl base quantities and corresponding units.

* Make sure you have a pencil with a sharp point and a ruler.

+ Draw circuit diagrams using accepted symbols for electrical components.

* Use multiples or sub-multiples of 1, 2 or 5 for scales on a graph.

* Aline of best fit can be a curve.

+ Don'tforce a straight line on a graph through the origin.

* Remember to justify assertions.
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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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