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Introduction
This paper examines practical skills for overseas candidates. Some of the criteria are  
derived from the criteria which have been used for coursework for home centres. 

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

Q 1-5

The multiple-choice questions were generally answered well, although questions 2 and  
3 had lower mean marks.
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Question 6

Question 6(a) was straightforward for most students. Most identified the limits of the range; 
a few chose simply to state its magnitude.

Question 6(b) enabled most students to show sound technique when calculating the 
percentage uncertainty. Fewer could express their result using an appropriate number of 
significant figures.

Many responses to question 6(c) included an appropriate improvement to the method, but 
omitted proper comment as to why it was necessary. Students who mentioned uncertainty 
tended to refer back to the stated uncertainty in the reaction time itself, rather than focusing 
on reaction time as the cause of an unacceptably high percentage uncertainty in the 3 s 
time measurement. Few calculated this percentage uncertainty caused by reaction time,  
but most did suggest a suitable alternative technique.
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This is a good answer which gained full marks.

Examiner Comments

The candidate could use bullet points to confine 
the answer to the space provided. The number 
of lines provided is a good guide to the length of 
the answer required.

Examiner Tip
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Question 7

Most of the plans were laid out clearly and showed familiarity with the necessary  
techniques. A few students offered a prepared response that addressed the requirements  
of a different experiment.

In their response to part (a), most students showed or listed all the apparatus, although 
some omitted to include a suitable light source. A few students struggled to name the 
protractor correctly.

The diagram usually showed the correct angles labeled for part (b). Nearly all students 
included a correctly drawn normal.

There was some evidence in responses to part (c) of confusion over the precision of  
a protractor. Many students gave this precision incorrectly as ±0.1°. 

The markings on a protractor are often about 1 mm apart and several students appeared  
to interpret this as a curved millimeter scale, giving the precision as ±1 mm.

Most students realized that it would be sensible to repeat the readings. Fewer included  
a comment in their response to part (d) as to why this would be appropriate. 

Most students gave excellent responses to part (e), explaining clearly how they would 
use the data to draw a graph and determine the refractive index. Some simply quoted the 
refractive index relationship from the data pages, without explaining how they would use it.

Very few students identified an acceptable main source of systematic error in their response 
to part (f). 

Relatively few students could give acceptable comments on safety in their response to  
part (g). Many answers included inappropriate precautions against broken glass or  
falling weights. 
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This was a good answer.
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The emergent angle is correctly marked as equal to the angle of 
incidence.

In (d) the candidate did not say that the reading would be 
averaged and therefore was not awarded the mark.

The candidate did not get the mark for (f) as protractors are 
made with markings on the base to prevent parallax error. This 
was not widely understood.

Examiner Comments

A sketch of the graph to be drawn would be a good 
addtion in part (e).

Examiner Tip
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Another good answer.
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This candidate has said that repeat readings would be averaged.

Examiner Comments

Remember to use a ruler for diagrams, 
like this candidate.

Examiner Tip
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Question 8 (a)

Most students correctly identified a micrometer as an appropriate instrument for measuring 
the diameter of the wire and gained a mark for part (a). Fewer went on to point out that the 
measurement should be repeated in such a way as to take account of irregularities in the 
shape or thickness of the wire. 

A good answer.

Another good answer.

This gained both marks.

Examiner Comments

It is important to identify good 
measurement techniques.

Examiner Tip

This answer also mentions rotating 
the micrometer.

Examiner Comments

It is always good practice to 
justify assertions.

Examiner Tip
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Question 8 (b) (i)

Nearly all the students were able to criticise the table of results appropriately. A few 
students omitted to target their comment about inconsistent precision to the relevant 
column of data. 

A good answer.

The comment about inconsistent figues is 
clearly related to a value in the table.

Examiner Comments

In a question about practical experiments 
use of the appropriate number significant 
figures is essential.

Examiner Tip
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This answer displays unfamiliarity with practical situations.

0.20 m is an acceptable increase in length.

Examiner Comments

Remember that in an experiment the dependant 
variable does not always increase in equal steps.

Examiner Tip
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Question 8 (b) (ii)

Although many students gave an appropriate suggestion as to how the current should be 
kept constant, a significant number gave incorrect responses.

This is an example of a poor response.

This is a good answer.

A fixed resistor would not work!

Examiner Comments

Consider carefully what any circuit 
component is intended to do.

Examiner Tip

The candidate has named a standard 
circuit component.

Examiner Comments

Justifying an answer is good practice.

Examiner Tip
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Question 8 (b) (iii) - (c) (iii)

Nearly all students drew a good graph for part (c)(i). The most common fault seen was 
an unbalanced line of best fit. Some students overlooked the examiner’s expectation of a 
suitable scale (with intervals of 1, 2 or 5) and produced a scale with 3 cm intervals.

Most responses to part (c)(ii) showed skilful calculations of gradient. Some students 
constructed a small triangle that made use of less than half of their drawn line. Careless use 
of significant figures was evident in a few cases.

Many students answered part (c)(iii) with a successful calculation of the resistivity. Some 
students were unable to rearrange the equation R = ρl/A properly and others substituted the 
cross-sectional area of the wire incorrectly. A large minority of students omitted or mistook 
the unit for resistivity.

This was an excellent answer.
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For the gradient the candidate has used, as required, a triangle 
which is greater than half the drawn line.

Examiner Comments

It is good practice to show on the graph the triangle 
used to calculate a gradient.

Examiner Tip
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Question 8 (c) (iv)

Most students responded well to part (c)(iv), showing a good understanding of likely causes 
of difference between the calculated result and the accepted value. 
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Paper Summary
Based on their performance on this paper, candidates are offered the following advice:

• Read the question carefully

• Draw scientific diagrams rather than pictures.

• Make sure you have a pencil with a sharp point

• Line of best fit can be a curve

• Don't force a straight line on a graph through the origin

• Remember to justify assertions



20 IAL Physics 3 WPH03 01

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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