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Introduction 

 

The Pearson Edexcel International AS-level paper WPH13, Practical Skills in Physics I is 

worth 50 marks and consists of four questions, which enable students of all abilities to 

apply their knowledge and skills to a variety of styles of question.  

 

Each question assesses the student’s knowledge and understanding of the skills 

developed while completing practical investigations.  

 

A student’s understanding of the 8 core practical tasks will be assessed by the WPH11 

and WPH12 papers. As such, the practical contexts met in the WPH13 paper may be less 

familiar but are similar to practical investigations students may complete during their AS 

Physics studies. The scenarios outlined will be related to content taught during the study 

of WPH11 and WPH12.  

 

However, the focus of WPH13 is the assessment of the practical skills the students have 

developed, during the completion of the required core practical tasks and other 

experiments, as applied to the physics context described in the question. 

 

There will be questions that are familiar to students who have revised using the earlier 

series of WPH03 and WPH13 papers, but some performances would suggest some 

students were unfamiliar with the practical skills outlined in the specification for Unit 3.  

 

At all ability levels, there were some questions which students answered with generic 

and pre-learned responses, rather than being specific to the particular scenario as 

described in the question. Additionally, understanding the meaning of the standard 

command words (such as evaluate and determine) proved a challenge to students at the 

lower end of the ability range.  

 



 

Question 1(a)  

 

This question tested the student's ability to measure accurately and calculate a 

percentage uncertainty for their measurement. 

 

The diagram shows a noticeably non-rectangular shape, suggesting to students that they 

should take measurements in multiple positions – a skill students would have developed 

during practical work for WPH11 and WPH12. However, students could also have taken a 

single measurement across the centre of the card. This means there are different 

methods to calculate the percentage uncertainty in (a)(ii), which were marked in 

accordance with the measuring technique shown in (a)(i). 

 

Most students were awarded 2 marks for (a)(ii), but it was common to see only a single 

measurement (top or bottom) for (a)(i). The example below was awarded 2 marks for 

(a)(i) and 2 marks for (a)(ii) as the correct calculation method was used for calculating 

percentage uncertainty in repeated measurements. 

 

 



 

Question 1(b)  

 

This question asks students to process the data recorded by the light gates and timers, 

following an inelastic collision of the two gliders on the air track. 

 

For (b)(i), most students correctly used the time and card length to calculate the velocity 

of the combined gliders as they passed through the second light gate, and then 

calculated the momentum of the combined gliders. 

 

As students were presented with data recorded to 3 significant figures, students were 

expected to round their answers to 3 significant figures. Over 50% of students managed 

to perform both calculations correctly and to round their answers to 3 significant 

figures. 

 

For (b)(ii), the command word used is determine. This means the answer must contain 

an element that is quantitive. In this case, a simple statement that momentum was/was 

not conserved was not enough, there needed to be a quantitative justification of this 

view for full credit to be awarded. 

 

The example below was awarded 4 marks for (a)(i) and 2 marks for (a)(ii). 

 

 



 

 

Question 1(c)  

 

This question tested the student’s ability to apply their understanding of uncertainty to a 

specific situation. The command word “discuss” required students to identify the issue 

that was being assessed (the effect on the uncertainty in momentum values), explore 

the aspect and investigate using reasoning. 

 

Students generally exhibited the misconception that repeating an experiment will 

always reduce uncertainty, nearly 50% of students took this approach. This 

demonstrated a misunderstanding between the definitions of uncertainty and accuracy, 

treating them as the same concept.  

 

In the scenario presented to students, it is unlikely the starting conditions of the 

experiment will be the same each time, leading to increased uncertainty as there would 

be a range of time values recorded. As uncertainty in repeated values is estimated to be 

half the range, repeating the experiment would likely lead to a larger uncertainty in time 

(and therefore velocity and momentum). 

 

Most students scored some marks, with higher performing students achieving at least 2 

marks. 

 

This example gives a well-reasoned argument that explores the 3 key aspects: 

• Force is unlikely to be the same each repeat, it is applied by hand 

• Different forces would cause different accelerations, velocities, and times 

recorded by the light gate and timer 

• The range of times/velocities would increase the uncertainty in time/velocity and 

therefore momentum 

 



 

 

Question 1(d)  

 

This question asks students to explain, meaning the answer must include some 

reasoning or justification. Although the question was written in terms of explaining the 

advantage of using the light gates and data logger, students could answer by discussing 

the comparable disadvantage of the stopwatch.  

 

This was answered well by students. Over ¾ of students scored at least one mark, with ¼ 

being awarded both marks. The example below was awarded 2 marks. 

 

 

 
 
 

  



 

Question 2(a)  

 

This question asked students to justify the conclusion that the resistivity of the salt 

solution would decrease as the mass of salt dissolved was increased. This means 

students needed to give evidence to support the statement. 

 

Many students saw R and , and attempted to approach the question by considering R = 

l/A.  

 

But, this only repeats the information described in the question.  

 

It does not allow students to the other information provided, the fact that salt ions are 

charge carriers. The question links resistivity to resistance, and the mass of salt ions to 

charge carriers (and hence current), so students were strongly directed towards the 

evidence required. 

 

This question was targeted to a high demand level, as 3 separate physics concepts 

needed to be combined. However, most students scored at least 1 mark, with 35% 

scoring at least 2 marks. 

 

Below is a well-argued response that scored all 3 marks. 

 

 

 

 



 

 

Question 2(b)  

 

Q2(b)(i) highlighted a weakness in the mathematics of many students. 

 

The graph presented demonstrated a linear relationship between the inverse of 

resistivity and the mass of salt.  

 

The stated conclusion students were asked to explain was that “resistivity... is inversely 

proportional to the mass”. So, to explain this successfully, students needed to 

demonstrate that this graph shows that 1/ was directly proportional to m. 

 

How a proportional relationship appears on the graph was largely lacking in student 

answers.  

 

Many gave vague descriptions of positive correlations. Some correctly identified the line 

was straight but missed the key detail that a proportional relationship would give a 

straight line passing through the origin.   

 

The third mark was dependent on identifying both aspects of a proportional 

relationship. As such, the most commonly awarded mark was 1. 

 

We did see straight lines drawn through the origin on the graph. But, as this question 

asked students to explain, this did not receive credit unless used to justify a statement 

that 1/ was directly proportional to m. 

 

For Q2(b)(ii), the question tested a similar concept as the more usual “Critise the 

recording of these results” question we see in Q4(a). In this case, the data was presented 

on a graph, but students should still be considering the number and range of data 

points recorded when plotting a graph. 

  



 

The example below scored full marks for both sections. 

 

 

 

 

  
 
 

  



 

Question 3(a)  

 

Q3(a)(i) proved a challenge to many students. As they were asked to “describe” the 

measurement of u and v, which were identified on the diagram, we needed to see more 

detail than “use a metre rule to measure u and v” – which was a common answer 

amongst students at the lower end of the performance scale. 

 

We identified three plausible methods that could be used, each needing 2 

measurements to be clearly described (eg using a ruler to measure the distance to the 

filament and from the paper), and 1 additional process that would be required (e.g., 

subtracting the two distances). 

 

It was surprising how many students assumed u and v were velocities, having missed the 

labels and their descriptions on the previous page. However, nearly 60% of students 

scored at least 1 mark, but less than 20% scored all three. 

 

It was common for students to give an answer to Q3(a)(ii) whilst describing the method 

in Q3(a)(i) – as such, we marked (a)(i) and (ii) as a single answer.  

 

Most students were well versed in dealing with practical uncertainty, with 70% scoring at 

least 1 mark, and 40% scoring full marks. The example below was awarded full marks for 

both sections. 

 

 



 

Question 3(b)  

 

The overall concept of question 3 is a practical that is likely unfamiliar to students. 

However, WPH13 expects students to apply the practical skills they have developed to 

both familiar and unfamiliar situations. 

 

In Q3(b), students were asked to perform calculations, using data and equations 

provided to them. 

 

This tested their ability to perform a calculation and give the answer using the correct 

number of significant figures. The only additional information required was the 

refractive index of air, which students should recall is 1 having studied refraction in 

WPH12 and used the refractive index of air in calculations. 

 

Most students (nearly 100%) completed the calculation correctly for Q3(b)(i), but 12% did 

not round their answer correctly. 

 

Q3(b)(ii) proved more challenging, with 19% failing to score any marks. But 61% did 

remember the refractive index of air is 1 and completed the calculation successfully to 

score 3 marks. 

  



 

The example below was awarded full marks. 

 

 
 

  



 

Question 4(a)  

 

This type of question appears regularly in WPH13 exam papers.  

 

As the data recorded are measured values, they should all be recorded to the same 

number of decimal places (eg the resolution of the measuring device). 

 

Nearly 70% of students scored at least 1 mark, but many were too vague and did not 

identify d as the quantity when identifying inconsistent decimal places to be an issue. 

 

This example is clear, so scored 2 marks. 

 

This example to too vague, so scored 0 marks. 

 

 

 

  



 

Question 4(b)  

 

Graphs remain a challenge to students, but this is one area where a little more time 

spent in the exam would have a significant benefit (both in WPH13 and WPH16 in the 

future). There are 5 marks available for a graph on WPH13, so a well-drawn graph could 

increase student achievement by a grade. 

 

The expectations of a well-drawn graph are: 

• Labelled axes – the quantity and unit separated by a /  

eg d / m and F / N 

• Scales chosen that maximise the size of the used portion of the graph, while still 

being an easily interpreted scale. The graph paper provided is divided into 10 

small squares every 2 cm, so we expect a scale with increments on the 2 cm lines 

that go up in 1, 2 or 5 (if we ignore powers of 10). 

eg on the x-axis increments of 5 N every 2 cm and on the y-axis increments of 

0.005 m every 2 cm 

NOTE – a scale that is difficult to interpret may also mean plots cannot be 

checked – reducing the mark awarded by 3. 

• Data points that are plotted accurately to within 1 mm (half a square) in both 

directions. This means large and unclear plots cannot be checked for accuracy. 

eg students should be advised that large bullet-point style plots will not be 

credited. Small neat plots (eg ) are expected. 

• A well-balanced line of best fit that follows closely the trend of the plots. This 

includes any incorrect plots students may have assumed was an anomaly if the 

plot has not been marked as an anomaly. 

 

The marks for the graph were spread evenly.  

 

Just under 7% did not score any marks, but these were largely blank graphs where 

students ran out of time.  

 

This means 93% of students scored at least 1 mark, 17% earned full marks, with 42% 

scoring 3 or more marks. 

 

 

 

  



 

This graph was awarded all 5 marks. Note, the plots are marked as ⊙, which is hard to 

make out, but we can identify the centre of the plot. 

 

 



 

This graph looks good at first glance, however the y-axis scale is unsuitable. The scale 

increases by 0.0003333... m every 2 cm (0.001 m every 6 cm). This means every 1 mm on 

the scale (plot accuracy required) is 0.00001666 m, too unsuitable for checking accuracy. 

As such, only the first and last marking points were awarded. 

 



 

This graph does have labels and a suitable scale on both axes. The plots a small and 

clear, but there is an error in one plot. This plot has not been identified as an anomaly, 

so the student should have considered the impact of this plot when balancing the line of 

best fit. So, this graph scored 3 marks. 

 



 

Question 4(c)  

 

Q4(c) tests the student’s ability to analyse a graph.  

 

In (c)(i), students are asked to show (by rearrangement and comparison) that the 

gradient is equal to the given formula.  

 

Most students scored full marks. But, despite this style question being common in 

WPH13 exam papers, many students (18%) did not make a comparison between the 

rearranged equation and gradient, and some skipped steps in the re-arrangement (or 

made mistakes), so did not clearly “show” the link. 

 

For (c)(ii), students then use the standard mathematical process to determine the 

gradient of their graph. Again, most (45%) scored full marks, but 27% only scored 1 

mark, as the choice of data points used in the gradient calculation were too close 

together. We expect the separation of the data points to be over half the length of the 

line of best fit (see the example graphs shown for Q4(b)) 

 

Finally, in (c)(iii) students were expected to combine their gradient and the gradient 

formula stated in (c)(i), although we did credit students who used the equations and 

data from their graph. In both cases, it was common to see l, w, and h substituted 

without conversion to m. It was also common to see incorrect conversions of Pa to GPa. 

As such, 37% of students scored 0 marks, but 27% scored full marks.  

 

 

  



 

The example below scored full marks for each section. 

 

 

 
 
 

  



 

Question 4(d)  

 

This question required students to combine two ideas.  

 

The first, based on the equation provided on the previous page, was that if h was 

smaller, then d would be larger (for any given force F, as E is constant). 

 

The second required students to recall that a larger measured value, has a smaller 

percentage uncertainty (assuming the same measuring device was used). 

 

Both marking points can be seen in this example. 

 

 

 

Most students 67%) scored at least the first marking point, but only 16% related this to 

percentage uncertainty. Most only referred to uncertainty, but the uncertainty of a single 

measurement is half the measuring device resolution, which would be the same. 
 
 
 
 

  



 

Question 4(e)  

 

This question was written to target 1 low-demand mark and 1 high-demand mark.  

 

The key difference between this question and similar questions in the past was that 

students were not asked to identify and “solve” a safety issue. They were asked to 

explain (in terms of physics concepts) why using glass would cause a safety issue. 

 

There are two concepts, linked to the Materials topic studied as part of WPH11, that 

apply. 

• Glass is more brittle, therefore likely to break rather than deform (physics 

explanation).  

• The broken glass could then cause cuts or enter the eye (safety issue). 

or 

• Glass is stiffer, therefore required a larger force to produce a similar d (physics 

explanation). 

• A larger force would require a larger mass, which could fall and injure feet/legs 

(safety issue) 

 

Most students considered the first version, but only 8% of responses included the 

physics explanation. 45% of responses described a relevant safety issue. But 47% of 

responses were too vague, with statements such as “the glass could break and injure 

someone” being common. 

 

The example below scored 2 marks. 

 

 

 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pearson Education Limited. Registered company number 872828  
with its registered office at 80 Strand, London, WC2R 0RL, United Kingdom 


