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Introduction

The paper is designed to test practical skills for candidates in overseas centres. As such it

uses similar criteria to the paper 6PHO3 which tests the coursework skill of home candidates.

Candidates are expected to be familiar with the apparatus and techniques used for A level
experiments relevant to the specification content, including the concepts of experimental
error and uncertainties.

Questions 1, 3 and 4 were answered correctly by the majority of candidates. In question 2
some candidates did not omit the value of 0.72 mm which was clearly an outlier. A number
of candidates were unable to successfully deal with the powers of ten, in question 5.
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Question 6 (a)

Question 6 is reviewed as a whole below.

Question 6 (b)

Question 6 is reviewed as a whole below.

Question 6 (c)

Question 6 involved simple apparatus used to measure the internal resistance of a 1.5V
cell. Many answers showed familiarity with the practical aspects.

Good answers to part (a), such as the one below, were drawn using a ruler and the correct
circuit symbols. These did not need to be labelled.

Common reasons for not scoring were the use of multiple cells and incorrect voltmeter
placement. A few students made the error of placing the voltmeter in series.

Most students realised that the experiment was safe because of the low voltages being used.
A few incorrectly attributed safety to low current.

Many students found this part (c) of the question difficult to answer clearly, despite realising
that the current would increase. Very few included the idea of a short circuit in their
response. A sizeable minority mistakenly stated that the current would fall to zero, in line
with resistance.
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This was a good answer which showed understanding of the experimental set up and gained
all 3 marks.

(a) Draw a circuit diagram of the circuit.
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(b) State why this experiment is considered to be low risk.

qfﬂrﬂ!l-—

vorokle resistor

(1)

o7 p r A acrols
m\hgt ) ) .
.Because the supphed‘bbhthe_cvttm‘c s

t’““'—'-vt*ﬁﬁnig 1BY 8o there is a low visk.

(c) The teacher says that the resistance of the variable resistor should not be reduced to
zero.

Suggest why.
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Examiner Comments

Examiner Tip

The candidate has used physics terms
correctly.

Use a pencil and ruler to draw circuit diagrams
and learn circuit symbols.
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Question 7 (a-h)
7a

Most students did this well and drew a labelled set-up, with a list of appropriate extra
equipment. Some were familiar with this investigation and included both a balance and a set
square with their metre rule.

A few students misread the aim and described the apparatus needed to find the Young
modulus. When equipment common to both experiments was described, some of the marks
remained accessible.

7b

Most students identified the independent and dependent variables correctly. Incorrect
responses usually gained a mark for naming the correct quantities, even though they were
wrongly attributed.

7cC

Most students gained two of the four marks available. Their responses gave an appropriate
choice of instruments, but did not give an acceptable reason for each choice.

Only a minority of students went on to give suitable reasons for their choices - either
linking the instrument’s precision/sensitivity to the size of the measurements or linking the
instrument’s scale to the range of expected measurements.

7d

Many students realised that taking readings at eye level was a useful technique. Fewer
students were able to suggest appropriate uses for the set square - for transferring readings
from the scale or for ensuring that the rule was vertical.

7e

Students found this mark difficult to score. Responses about repeating the readings were
usually general, rather than being targeted at this particular experiment - as the question
required. Students who thought about the possibility of the spring becoming stretched
permanently usually gave a satisfactory response.

7f

Most students scored two marks for explaining how the data should be used. These marks
were for identifying the correct graph and then stating that the area between the line and

axis would give the amount of energy stored. Fewer students went on to define the area in
quantitative terms or to explain how this area could be calculated.

Some students were successful in describing an alternative method that would yield a value
from the graph. Either reading off the force that would cause an extension of 300 mm or
finding the spring constant from the gradient gives data that can be substituted into an
appropriate equation.

/9

Most students realised that measurement of the extension would be a source of uncertainty
or error. However, many went on to spoil their response by adding a second or even a third
source of error. There can only be one main source of error.

7h

Most students seemed to be well prepared and answered this successfully, offering the
standard safety concerns and precautions.
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7 A student is asked to plan an experiment to determine the energy stored in a stretched

spring wher it is extended by 300 mm. The student is told to use a'graphmal method.
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Write a plan which could be used for this experiment.

You should:

(a) draw a labelled diagram of the experimental set-up and list any additional apparatus
required,

(3)

(b) state which quantity is the independent variable and which quantity is the dependent
variable,

. (2)

(c) state and explain your choice of measuring instruments for the independent and
dependent variables,

4)

(d) describe how you would ensure that your measurement of the extension is as accurate
as possible,

(2)

(e) comment on whether repeat readings are appropriate in this case,
(1)

(f) explain how the data collected will be used to determine the energy stored,
(4)

(g) explain the main source of uncertainty and/or systematic error,

(h) comment on safety. CIQP
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ResultsPlus

Examiner Comments

This is an example of a very good answer which addresses many of the points made
above.
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Question 8 (a)

Over 80% of candidates gained the mark for this question. The most common errors were
to omit the minus sign or to write 1 instead of 2.

Question 8 (b)

Most students were able to score at least one mark. However, it is important that responses
relate to the context of the investigation given. Standard responses, such as comments
about the quantity or range of the data, needed some further qualification in this case. Very
few students pointed out that there was an obvious need for more data between the last two
points. Their own difficulties when drawing the graph could have led them towards this.

This answer gained 2 marks.

(b) Criticise the results table. .
(2)

Slhere NS00 Yepeat  YQANS S
SYO ovexge 0% Nawe b Yeken
Lo Sl vange of  vownd

ﬁ ResultsPlus

Examiner Comments

The comment about small range alone would
not have gained a mark if it had been the only
answer offered. As it was, data was lacking
between the last two points rather than the
range being small.
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Question 8 (c)

Most students scored well here. The most common error was to give an additional significant
figure for either or both values.

Question 8 (d) (e) (f)
8d

Most responses gained at least one of the marks. Many students were able to show clear
links between the equation given and the equation for a straight line. Fewer were able to
demonstrate that the line must pass through the origin, either by giving the proportionality
or by showing that the intercept is zero.

8e

Most graphs were done very well, with many students gaining all five marks. The weakest
skill shown was that of drawing the line of best fit. Many lines were drawn so as to ignhore
the last point. Some students used a short ruler and drew a two-part line with more than
one gradient.

Examiners took care to ensure that those who had answered part 8(a) incorrectly did not
suffer a double penalty when labelling the axis of their graph.

8f

Most candidates dealt with the last part of the question correctly. Even if their final value
was out of range, many candidates still scored a mark for applying the correct method.

This answer gained all available marks.
(d) The relationship between [ and d is given by

f:—_,
d-

where k is a constant.

Explain why a graph of I on the y-axis against — on the x-axis should be a straight line
through the origin. d
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(e) Plot a graph of / on the y-axis against — on the x-axis on the grid provided and
draw a line of best fit. d
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(f) Use your graph to determine / when d = 20 cm.
(2)
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Examiner Comments

A very well drawn graph.

IAL Physics WPHO3 01 13



14

Paper Summary

Based on their performance on this paper, candidates should:

ensure they are familiar with common apparatus

know relevant circuit symbols

use schematic diagrams rather than 3D pictures

ensure their answers relate to the context of the questions asked

justify the choice of an instrument by relating its scale to the size of the expected
measurement

draw a straight line or curve as the line of best fit for a graph and not force the line
through the origin if inappropriate

use a 30 cm ruler for graphical work.
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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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