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This guide includes some examples of student responses to a 
selection of questions from the summer 2018 PH05 unit.  

The question parts are reproduced, along with the final mark scheme, 
student responses and a commentary from the Lead Examiner on each 
of the students’ answers. 
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STUDENT A 
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 EXAMINER COMMENTARY 

Although the student obtains an estimate for the gradient within the 
allowed range and gains one mark for this, the student does not show the 
triangle used to obtain the gradient on the graph. In fact, the triangle used 
is implicit as the student has provided the coordinates of the points that 
define it. No further credit is possible, however, because the triangle used 
is less than half the length of the drawn line. This is a standing rule in this 
assessment.  

It is crucial that students use a large triangle and that the examiner can 
determine what it was. Further, students should not use plotted data 
points that do not lie on the line – this is a common error. 

1 mark awarded. 
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STUDENT B 

EXAMINER COMMENTARY 

In this script the triangle used for the gradient is shown on the graph – this 
is the ideal situation. The hypotenuse of this triangle is greater than half the 
drawn line and so can score both marks. The answer is within range. 

2 marks awarded. 
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STUDENT A 

EXAMINER COMMENTARY 

In Question 1.2 the student states that 
2
ga =  and thus gains the first mark

even though this is not in the exact form given in the mark scheme. The 
answer is in the middle of the required range and scores the second mark. 

Question 1.3 (refer to the graph for student A in 1.1) shows only one line 
drawn, in this case for the maximum gradient. However, even had two lines 
been shown, the second marking point would not have been given as the 
maximum is forced through the origin. One further mark is given because 
the student quotes the uncertainty that arises from the value and does not 
divide by 2 (which would have been appropriate had maximum and 
minimum lines been shown). 

4 marks awarded. 
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EXAMINER COMMENTARY 

Question 2.1. is not included. 

The student answering Question 2.2 makes a common error in focusing (in 
the first sentence) on the information already provided in the question. 
There are three possible answers here: variation in wire uniformity (as 
here), the reduction of the impact of random errors, and the identification of 
anomalous results. No credit is given. 

The evaluations in 2.3 are entirely correct. The abbreviation “cao” in the 
mark scheme indicates that only a correct answer is accepted irrespective 
of any possible errors carried forward. 2 marks are awarded. 

Question 2.4 involves the use of earlier derived data to evaluate the cross-
sectional area of the wire together with its percentage uncertainty. Note 
also that students should take particular care with significant figures in 
questions in this section of PH03. The expectation of examiners is that 
answers will show the same care for significant figures that students would 
show with data that they have collected in the laboratory. Thus only 2 or 3 
sf were acceptable. Student A gains full credit here. 

In Question 2.5 the appropriate level for the significance is 1 or 2 figures – 
and this is what must be provided. Student A has given the uncertainty of 
the resistivity to 3 sf and this is too great a precision even though the 
answer is in range. 2 marks are awarded. 

Question 2.6 demanded a clear understanding of the impact of change on 
the uncertainty of the resistivity. The student fails to give this (first marking 
point) and there is no correct numerical comment about the changes 
(second point). Finally, the combined effect is not considered. No credit is 
gained.  

7 marks awarded. 
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STUDENT B 
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EXAMINER COMMENTARY 

In Question 2.2 the comment is too weak for credit. Students need to give 
definite explanations rather than vague generalities about improving 
accuracy.  

In Question 2.3 the mean is quoted to too many significant figures which 
means that the full marks cannot be awarded. The number of figures 
should never exceed that quoted for the data without legitimate comment. 
The absolute uncertainty is correct.  

The examiner exercises some judgement in awarding 2 out of the 3 marks 
in Question 2.4. The evaluation has been carried through using data in 
millimetres but the answer line has a printed m2 unit; Student B has failed 
to spot this. Normally this would mean that the response cannot gain the 
mark as the student has not deleted the printed symbol to replace it with 
the correct one. Instead the only mark not awarded is for the percentage 
uncertainty, which is incorrect. 

The response to Question 2.5 scores 1 of the 3 marks. The resistivity value 
is a factor of 106 too large because the power of ten mistake in 2.4 has not 
been corrected. This is not an error carried forward as the student should 
have realised that the unit used in 2.4 was wrong. The calculation of 
absolute uncertainty is incorrect. 

In Question 2.6 the chain of argument does not include numerical 
estimates of the uncertainty and the comments with respect to it are too 
vague. No credit for this approach.  

4 marks awarded in total. 
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EXAMINER COMMENTARY 

The marking in Question 3.2 illustrates the need for students to be 
practised in the construction of accurate and well-presented graphs. There 
are several faults in the graph work that have led to the award of only 1 
mark: 
• The y-scale is poor and far too compressed. The range of the graph

should extend over at least half the grid in both axis directions.
• This unacceptable scale means that the plotting marks cannot be

awarded.
• The line is just about acceptable as one point is relatively far from the

line compared to all others. There should be an attempt to balance 
points on each side.

Although there is a gradient calculation in Question 3.3, it is negligent in a 
number of ways: 
• The student has used data points from the table rather than points lying

on the line. Close examination of the graph will show that the line and
the data points are not quite coincident.

• The sign of the gradient (negative) has been omitted in the solution.

2 marks awarded in total. 
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STUDENT B 

ln (h / mm) 
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 EXAMINER COMMENTARY 

Student B has produced a well-crafted graph that extends well over half the 
grid and that has a line drawn with due regard to giving equal weight to 
each point. The lines are thin and the plotting is accurate (to within half a 
square of the correct point). This question gains all 4 marks. 

In Question 3.3 the answer is marred by the use of data points for the 
gradient calculation rather than points on the line (as with Student A). This 
is an error that students should avoid, tempting as it is. Only 1 mark is 
awarded here. 

5 marks awarded.  
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STUDENT A 
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EXAMINER COMMENTARY 

The mark scheme is clear about the points needed for the answer. These 
can generally be condensed to: 

• What is measured?
• How is it measured?
• What precautions are taken to improve the measurements or to check

validity?
• How the data are analysed including both the algorithm and the

graphing if needed?
• What the graph is expected to show or how it would be used to derive

further data?

Student A gains a maximum score for a largely careful and sustained piece 
of writing. 

5 marks awarded. 
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 STUDENT B 
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EXAMINER COMMENTARY 

Although there are 6 points available on the mark scheme for a 
maximum of 5 marks, Student B scores only 2 of them. There is the 
use of a metre ruler for the measurement and the idea that the timing 
period should be for a reasonably large number of oscillations. 
Questions often, as here, contain a set of bullet points to prompt 
students for the discussion points that the answer should contain. 
Students would do well to: 
• Read the bullet points carefully and anticipate what is required
• Draft rough notes, or plan mentally, before beginning the answer.

This question has 5 marks and therefore roughly 8 minutes for its 
completion. Many students spend far less time on the answer than it 
merits. 

2 marks awarded. 
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 EXAMINER COMMENTARY 

Question 5.1 contains a misunderstanding in that the student thinks 
that the electric field produces a high-energy electron beam. Although 
there is a suggestion that the effects of ionisation are understood, the 
false reason for this ionisation denies any credit. 

Question 5.2 receives full credit with a clear equation together with a 
correct substitution and an explanation of how the final answer relates 
to the value in the question. 

Similarly, 5.3 shows the correct use of the definition of speed and a 
rounding process to arrive at the ‘show that’ value. 

Question 5.4 is one of the multi-stage questions that trip up many 
students in modules PH03, 04 and 05. Not so here as the steps can be 
clearly seen and a numerical answer is provided for each stage. Again, 
full credit is awarded. 

The final part needs clear thought and deduction by the student. A 
narrower channel increases the field strength, restricts the air flow, and 
reduces the distance to be moved vertically. All of these act to increase 
the number of particles adhering to the plates. In this answer the 
student (perhaps unwisely) reaches a conclusion first and then 
describes the physics in these terms. It may be better to think the 
problem through as thoroughly as possible before writing and then 
describe the effects making an overall conclusion at the end. 

7 marks awarded. 
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STUDENT B 
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EXAMINER COMMENTARY 

Although not well expressed with an unclear mechanism, this answer to 
Question 5.1 satisfies the mark scheme and the 1 available mark is 
awarded. 

Question 5.2 shows a negligent response. Only 1 mark is awarded. The 
command term is ‘show that…’ and this instruction means just that. 
Here there is no equation quoted so that the examiner is completely in 
the dark about the method in use. The one-line answer ends with the 
correct value, a squiggle and the value in the question. This is not 
adequate; students should be encouraged to write a link between their 
value and the question value and to express their answer (as here) to 
more significant figures than in the question. 

The physics underlying the method in Question 5.3 is spurious – a 
kinematic equation of motion is required in the solution. The answer to 
the substituted equation is 0.0129 and the dimensions are not time.  

A calculation followed by a conclusion is required in Question 5.4; this 
is the usual meaning of the command term ‘deduce’. The presence of 
numerical data in the question also implies the need for a calculation. In 
the event the conclusion is incorrect following from a false argument. 
No credit was given. 

The answer to Question 5.5 does not address any of the three points 
available in the mark scheme and leads to an incorrect conclusion. No 
credit is given. 

2 marks awarded. 
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EXAMINER COMMENTARY 

Questions 6.5 and 6.6 merit full marks here. In both cases the 
equations that underpin the solution are clear and the substitutions are 
both correct and obvious. The answers are expressed to an appropriate 
number of significant figures. 

Question 6.7 can command up to 4 marks; this student gains 3 of them. 
The omission is a common one; the student provides no mention of the 
induced EMF. Many students go straight to the presence of an induced 
current in the coil forgetting that the prime effect in any electromagnetic 
induction is the production of the EMF. Indeed, if the circuit is not 
complete there will be an induced EMF but no current.  

9 marks awarded. 
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 EXAMINER COMMENTARY 

Question 6.5 begins with an error, the power = torque × ω ie, the 
angular frequency rather than the frequency in Hz. Consequently, the 
student goes straight to the substitution (so two errors already) and is 
awarded zero marks here. 

In Question 6.6 there is a correct use of efficiency and the output power 
is seen as 14.4 MW. The manipulation of the P=VI is seen but then the 
student forgets that there are three coils and therefore only one-third of 
the current in each one. The answer is therefore three times too large 
and the third marking point cannot be awarded. 2 marks. 

In order to gain marks in Question 6.7, a student must begin from a 
description of the induced EMF leading to a current that is in the 
direction to oppose the motion of the coil. There is no identifiable 
feature from this sequence in the answer of Student B and no marks 
are gained here. The last sentence does not merit a mark as it is not 
clear that this current arises from the induction effect. 0 marks. 

2 marks awarded. 
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EXAMINER COMMENTARY 

In Question 7.1, a description of resonance involves a consideration of the 
amplitude of the oscillation and the connection between the driven and the 
driving frequencies. Student A refers only to the amplitude issue. The 
frequency reference is incorrect and only 1 mark is awarded. 

It is important in this topic to use language of an appropriate technical 
nature and at a correct level. Student A does not do so in Question 7.3 and 
writes neither about the energy changes in the system or the reduction in 
amplitude. ‘Slowing it down’ is a physics error as this has no meaning in 
the context of an oscillating system. No marks are awarded. 

In Question 7.5, 1 mark is awarded for the first line where the student 
correctly substitutes into the exponential expression. The working then 
becomes obscure as the exponent is not evaluated correctly and the next 
line is implausible.  

The suggestion in Question 7.6 that ultrasound causes cancer is incorrect. 
The answer should focus on the balance between attenuation and 
wavelength. Less attenuation can be tolerated in adult diagnosis. No credit 
is given here. 

2 marks awarded. 
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EXAMINER COMMENTARY 

The two aspects, large amplitude and matching frequency, are discussed 
well in the answer to Question 7.1 and gain both marks. 

Although the examiners prefer the answer to Question 7.3 to be couched 
in terms of energy removal, reduction in amplitude is also possible as an 
approach. That is the case here and this response receives 1 mark. 

As with student A, only the first mark is given in Question 7.5 as the 
substitution is correct. Students are, in general, poor at carrying through 
calculations involving powers of e. This is an area in which they appear to 
require more practice.  

Question 7.6 only gains 1 of the 3 available marks. This occurs in the last 
two lines where the student writes that a greater amplitude may be lost in 
adults, although the underlying reason for this is not clear. 

5 marks awarded. 
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