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Introduction

It was pleasing to see a good standard of responses from many candidates, including good
use of mathematics and obvious familiarity with the concepts examined. Some candidates
misinterpreted the questions, giving stock answers rather than responding to the situation
described and the questions asked.

The paper had seven questions and most candidates answered all seven within the time allowed.

The space given for question responsesis an indication of the length of the expected answers:
candidates should try to write within the space provided.

The multiple choice questions 1-3 caused few problems and were genrally well answered.

This report will provide exemplification of candidates work, together with tips and/ or
comments, for a selection of questions. The exemplification will come mainly from questions
which required more complex responses from candidates.
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Question 4

This question asked candidates to discuss advantages and disadvantages of two methods of
measuring temperatures of a cooling liquid.

Answers to this question were often long and unstructured. Few answers mentioned power
supplies or portability, many concentrated on errors.

Plus

Examiner Comments

Thisis a typical answer which got full marks. It could have been
written in brief and a more structured way.
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Examiner Tip

Try to structure your answer carefully. Consider
using bullet points and headings.
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Question 5(a)

Question 5 concerned a ruler used to measure reaction time. Some candidates suggested a
different method rather than addressing their comments to the situation described.

Sronger candidates used two parameters to calculate a third, and then stated clearly that this
calculated value agreed with the known value.

5 As part of its marketing, a physics department designed a small cardboard device, rather
like a rule, which can be used to measure reaction time. The timer has been marked
with distance in millimetres and a number of corresponding times in seconds,

us

Examiner Comments

Thisis a well presented answer which
makes it clear which equation is
being used and that u=0

)‘

Examiner Tip

Set out your answer clearly as this candidate
has done.

not to scale

The instructions for use are as follows:

Get a partner to hold the timer at the top. Hold your finger and thumb at the bottom
edge - keep them slightly apart so that the timer can fall. When your partner lets go,
catch the timer as quickly as you can. Then read your reaction time from the scale.

(a) For one pair of readings for distance and time, use an appropriate equation of motion
to show that the values are consistent with each other,

(3)
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Question 5(b)

[ Plus

Examiner Comments

Thisis a clear answer which shows the candidate has understood
how to use the ruler. Three separate points are made.

(b) State the precautions you would take to ensure that measurements of your reaction
time are as accurate as possible.
3)
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Check the number of marks and try to make that
number of points.
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Examiner Tip
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Question 5(c)

Not all candidates realised that one result was anomalous and should be discarded.

[

Examiner Comments

Repeating results is one way of identifying anomalous results.
The candidate has correctly given the absolute uncertainty.

(¢) The reaction times for one student are: 0.20, 0.18, 0.19 and 0.08 s,

Calculate the best mean value of his reaction time and state it with a suitable
uncertainty,

Pest Maen valva =  ©O.N0x O\ ¥ O\
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Examiner Tip

Do not include anomalous results in averages.
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Question 6(a)-(c)(ii)
Question 6 presented the candidates with results from a standard resistivity experiment.

This candidate has set the answer out very clearly.

[

+IUS
Examiner Comments

In part (c) (i), candidates often gained only one mark because
they did not state that rho/ Awas a constant.

Examiner Tip

Always check that you have converted units
millimetres to metres correctly.

Make sure you know the equation for the area of a
circle.
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6 In an experiment to find the resistivity p of a metal, a student measures the diameter of a
wire using a micrometer, She measures it as 0,12 mm.

(a) Calculate the cross-sectional area A of the wire.

(1)
. o
Cross sectional orea . &y |
o
Al O 072
-8 &
Arca=__ 1+ 1710 m
(b) She varies the length of wire which she measures using a metre rule. For each
length / she measures the resistance R using an ohmmeter. The shortest length she
uses is 100 mm,
Justify the choice of the metre rule.
(hH

The  least count of o metre rule is 1t mm ) hence Me

chotce 0..{ e metre rule is sui’ruble .

(c) She then plots a graph of R against /.
(i) Explain why this graph should be a straight line using the equation R = pl/4.
{P = _ﬁ) A {

A
U & m * :I

(2)

Since.. . resistivi ty ond cross sectional areo are constunts

ond. resistance and Tengh ore varobles, e groph is o stoight line.
(i) Her value for the gradient, AR/Al, of this graph is 41.9 Q m',
Calculate the resistivity of the wire.
(3)
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Question 6(d)

This part of the question was about experimental uncertainty. Some candidates gave answers
which addressed precision rather than sources of uncertainty.

[

us

Examiner Comments

The candidate has understood the practical situation and
identifies two sources of uncertainty clearly.

(d) Identify two main sources of uncertainty in this experiment.
(2)
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Don't confuse uncertainty and precision.

Examiner Tip
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Question 7(a)-(b)

Candidates were presented with data from an optics experiment and were asked to comment on
them.

Examiner Comments

The space for part(b), was an indication of the length of answer
expected. Thisis a good answer which includes all the steps.

7 When a ray of light is incident on a rectangular glass block it refracts and emerges at the
far side. This can be used to find the refractive index from air to glass.

Vs
1

N\

(a) Add lines to the diagram above to show how the ray will pass through the block and
emerge at the opposite side. You should show the refraction at both sides. Label the
angle of incidence i and angle of refraction r on the first side where the light enters
the block.

(b) It is possible to do this experiment by placing the block on a sheet of paper and
shining a ray of light through the block. Describe how you would draw the path of
the ray through the glass block. You may add to the diagram if you wish,
(2)
Fired hrp i Cffa.c: Wock  and . draw. The  outline of
it by a2 p_rmm'/- T hen [Jlafe e Iw;.#t ray of /?ffﬁ{
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Examiner Tip

Try to keep your answers short and to the point.
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Question 7(c)

Question 7(d)-(f)
Candidates demonstrated good graph plotting technique in this question.

Candidates commented sensibly on the results, but often missed the fact that you can take
readings at the second face.

[ Plus

Examiner Comments

This is an excellent answer and shows the use of the graph to
find the gradient. The candidate hasrealised that, the answer
should only be given to two significant figures.

Examiner Tip

Remember to draw the triangle that you use for
your gradient.

Remember to check that you have used a sensible
number of significant figuresin your final answer.
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i

(d) Complete the table, then plot the values of sin i on the y axis against sin r on the

x axis on the grid below. Start both scales at zero,
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(e) Draw a line of best fit on your graph and explain why you think it should or should
not go through the origin.

(2)
+ 1t should ge Threagh the origin.
W Because when. the angle et  Ircidence (n. O,
_ongle et refrechon s alse O ...
Mo.8in 07 = 0 .

(f) Use your graph to determine the refractive index from air to glass.
(2)
refractive  yn dex

« qgradiend of he graph.

ao*77T - o-lo

L. 0.83 < o0-@7

O 0. SO .- S

Refractive index =
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There were some very good papers which demonstrated good understanding of practical physics.

Grade boundaries

Grade

Max. Mark

Raw boundary mark

40

26

22

18

15

12 9
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