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Introduction
This paper is taken by candidates based overseas.

It is intended to examine the same skills, knowledge and understanding as the practical
work undertaken by home candidates on the equivalent paper, 6PHO3, including planning
and analysis. Candidates are expected to be familiar with standard laboratory equipment
and to be able to estimate the magnitude of measurements likely to be met within common
experiments. Centres may find it useful to read the guidance for paper 6PHO3 on the
Edexcel website.

In general candidates attempted all questions. There were some common errors
particularly where candidates put themselves at a disadvantage by imprecise use of
scientific language and English. It is important that candidates use scientific language

and concepts carefully and precisely and justify their answers, particularly in the planning
question. In calculations, numerical answers were sometimes given to too many significant
figures in a practical context and units were missing.

Some responses indicated that candidates had not really understood what was being
asked. They must read the stem of the question fully to get a clear idea of the context to
which their response is to be addressed.

Questions 1 to 5

Question Mean mark (max 1)
1 0.55
2 0.82
3 0.60
4 0.59
5 0.90

In question 1 some candidates did not recognise the need to round up their answer, and
some candidates found difficulty with the graph in answering questions 3 and 4.
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Question 6 (a) (b)

For this question it was expected that candidates would consider the range of the results
given: those who did scored well.

This was a good answer which scored full marks for both parts.
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(b) In 1926 Michelson determined a value for ¢ which he stated as 299 796 = 4 km s7".

Comment on the value determined by Michelson.
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ResultsPlus

Examiner Comments

The candidate has calculated the limits and commented on
whether today’s value lies within these limits.

This also scored all the marks for part (a) but only 1 for part (b).
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(b) In 1926 Michelson determined a value for ¢ which he stated as 299 796 = 4 km s°'.

Comment on the value determined by Michelson.
(2)
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{ ResuiltsPlus
/\ Examiner Comments

In part (b) a numerical approach or a more precise statement
about accuracy would have gained the second mark.

Question 6 (c)

Most candidates made a good attempt at calculating the percentage uncertainty. A common
mistake was not to multiply by 100 to give the ratio as a percentage. Others used 3 x 108
ms as todays internationally accepted value, rather than the more precise value given in
the question.

This answer is clearly set out.
E \Psnwn.k;.:%e unLE;'cha.'nl-‘j: e-00d ¥ 100

2991972 us®

- 3-33yxlo efe

. -1
Percentage uncertainty = 3:33 x(0." sfe .

-

/
Results+lus
Examiner Comments

Both marks were gained.

Question 7

7(a)

Many candidates found this question difficult. The common error was lack of care with
representing the distance. Some responses showed gaps between arrow-head and trap door

or between arrow-head and bottom of ball bearing. Various inappropriate starting points for
the distance measurement were chosen, usually the centre or top of the ball bearing.

7(b)

With a single instrument to discuss, very few included references to both precision and
range in their response and consequently scored the first marking point only.

7(c)

Some candidates realised that using the electronic timer could avoid errors related to
human reaction time, but were unable to relate this advantage to the short time being
measured which was required to gain the mark.
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7(d)

More candidates were successful here. They succeeded by relating the advantages of
repeated readings to the context of the experiment, usually mentioning averaging or the
ability to identify anomalous results.

7(e)

Very few answers mentioned the requirement for at least five sets of readings, but most
realised that there would be a straight line to draw and a gradient to find. The correct
equation was generally given and the best answered mentioned doubling the gradient to
find g.

7(f)

Most candidates identified at least one source of uncertainty. Responses were generally in
the context of the experiment.

7(9)

Whilst many were able to identify a suitable safety precaution, fewer candidates could link
this properly to the hazard it addressed.

This is a very good answer.

Electromagnet

B
Power ©
.n:m'.r __ Steel ball
supply 4 =
g
. o
7 S
Electronic N [
timer = \j
A
\‘l’ ;o Switch X

The student is told to plot a graph of £ against P
Write a plan for an experiment to determine g using this method.
You should:

(a) draw on the diagram the distance 5 to be measured,

(b) state the apparatus required to measure s and explain your choice,

{¢) explain why an electronic timer 15 used to measure #,

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

(e) explain what data will be collected and how it will be used to determine g,

(f} identify the main sources of uncertainty and/or systematic error,

() comment on safety,
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ResultsP

Examiner Comments

Only one mark was not awarded.
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This is a well organised answer which, although it does not gain full marks, is concise.

____— Electromagnet

Power

; Steel ball
supply o

[

Electronic
timer \CD
| Switch X

The student is told to plot a graph of s against 2,
Write a plan for an experiment to determine g using this method.
You should:

(a) draw on the diagram the distance s to be measured,

(b) state the apparatus required to measure s and explain your choice,

(c) explain why an electronic timer is used to measure #,

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

(e) explain what data will be collected and how it will be used to determine g,

(f) identify the main sources of uncertainty and/or systematic error,

(g) comment on safety.
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ResultsPlus

Examiner Comments

In (c) and (d) justification of the statement made is
required to gain the missing mark.

Question 8 (a)

Most candidates scored well here. They were able to criticise the data confidently and
usually picked out the inconsistency of precision together with another valid point.
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This is an excellent answer which picks out many of the issues.
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ResultsPlus

Examiner Comments

There is good use of bullet points in the answer.

Some candidates incorrectly think that there should always be identical intervals between
the readings for the independent variable.

....-:-..num.!af.ro/ srjm'f;'mcn( /:jun'.s . .::.’f. . r-c.cx.::brlﬁ.s ot constant

—famjt af’ el s S amatd  The ancarmern. roxlei €. shaclcl e

e d Seaxst Fhe chwd/e q’ fhe mmrnsmmicer e la€.
= not can3isktad c“nxfl)/qc £ /ﬁﬁ..rha’f’%ﬂa’eﬂg’_m'ﬂé/’r

ralee s q’ /er‘?/?-/ﬁ; .
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Examiner Comments

This candidate has not realised that the experiment uses a
standard musical instrument and therefore the number of

holes and their separation is fixed.

4 ResultsPlus

Examiner Tip

It is important to read the context of the
question carefully.
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Question 8 (b)

A common mistake was to not have consistent decimal places in the answers. Expressing
the data with the correct number of decimal places was more important than observing an
appropriate number of significant figures in the table. Many candidates missed the need to
add a unit to the column heading, and of those who did, many forgot to invert the unit.

This answer has noted that there was a unit missing.

//em J/Hz %."ml'll
10 - 1719 0,10
12.5 1375 0,0¢
14.5 1185 0, 0%
16.5 1042 00
19 904 B, Df_‘l

ﬁ ResultsPlus

Examiner Comments

Although the decimal places in the 1/I column are
consistent the answer would have been improved by
increasing the decimal places from 2 to 3.

Question 8 (c)

The graph plotting was based on fewer points than usual, but the responses still yielded a
range of response and a full range of marks. Candidates tended to be well prepared and
most showed good skill when completing their graphs. There were some excellent responses

to this question.
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This was a very good graph which also showed clearly the triangle used in part (d).
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ResultsPlus

Examiner Comments

The candidate realised that including the origin
would not make best use of the space provided.
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This scored only 2 marks.
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ResultsPlus

Examiner Comments

The scale chosen does not make full use of the space provided and
the line of best fit has not balanced the number of points on each
side of the line.
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Question 8 (d) (e) (f)
8(d)

This tended to be answered well, with most candidates making a good attempt at finding
the gradient. Some went on to calculate values that were out of range and this appeared to
depend on the quality of their graph work.

8(e)

Many candidates used their gradient value properly and gave the speed with a matching
unit to an appropriate number of significant figures. When they incorrectly used a data pair
from the table, rather than the gradient value, they often went on to compound this error
by giving too many significant figures or omitting the unit.

8(f)

This was answered very well and many responses included an appropriate reason for the
difference.

This was a good answer.
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Gradient = 470@&-5 :

(¢) The equation for the graph is f = -21'-}- Calculate a value for v.
(3)

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

(f) The accepted value for v is 330 m 57!,

Assuming your calculations are correct, suggest why there is a difference between
your value for v and the accepted value.
(1)

.................................. e Hpaeck c&@ Asumd io O.@%mﬁ&
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ResultsPlus

Examiner Comments
All marks were gained.
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This candidate showed good appreciation of the difficulties of producing a consistent note.
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(¢} The equation for the graph is f = ir- Calculate a value for v.
3

(f) The accepted value for vis 330 m s,

Assuming your calculations are correct, suggest why there is a differéence between
your value for v and the accepted value.
(1)
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Examiner Comments
Full marks were obtained.
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Paper Summary

Some very good answers were seen. These were usually from candidates who organised
their answers carefully and related their responses to the specific context of the question

set.

Based on their performance on this paper, candidates are offered the following advice:

Read the question carefully to identify the context.
Make sure you relate your answer to the context of the question asked.

Justify the choice of an instrument by referring to the size of the measurement to be
taken as well as the scale interval.

Check that you have included units in your answers.
Use an appropriate number of significant figures in any numerical answer.
Use bullet points, where appropriate, in your answer.

Use scales for graphs which allow plotted points to occupy at least half of the grid.
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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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