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This guide includes some examples of student responses to a selection of 
questions from the summer 2018 PH02 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

EXAMINER COMMENTARY 

This is an accurate and convincing set of solutions. The explanation in 2.1 
is clear and makes the clear point that the work function represents a 
minimum energy to remove the electron. The use of the word “surface” is 
also important in this explanation. Too often students will write about the 
“removal of an electron” leaving the examiner in doubt as to whether 
ionisation is implied in the answer.  
Although the student does not use the normal symbols in the photoelectric 
equation in 2.2, the meaning and usage is clear and the conversion to joule 
from electronvolt is reasonably clear too. 
In 2.3 there is some confusion as the threshold frequency lacks its unit. 
Nevertheless, there is a clear chain of argument together with work to show 
the meaning of GHz so both marks are awarded. 

6 marks awarded. 
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STUDENT B 

EXAMINER COMMENTARY 
 
2.1 and 2.2 gain full credit. The solution in 2.2 is however less convincing 
than that from student A. The symbols are undefined and there is no 
underlying explanation of the solution. This is a “determine” question and 
the expectation for the answer for a question with this command verb is 
that a full explanation should be given. 
The answer to 2.3 is not supported by statements of the frequencies in 
question, in particular with respect to the conversion of the radiation 
frequency to standard form. No credit is awarded given this important 
omission. 
 
4 marks awarded. 
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STUDENT A

EXAMINER COMMENTARY 

The solution begins well, but in an unexplained way, with a calculation of 
the time period of the oscillation. Between lines 3 and 4 there is an error in 
the manipulation of the equation with the factor of 2 being lost and π 
appearing incorrectly. This leads to an incorrect answer and credit only for 
the first mark. 

1 mark awarded. 

STUDENT B

EXAMINER COMMENTARY 

The re-arrangement of the equation is not completely set out, but the 
answer is correct and therefore the manipulation must have been correct. 
Full credit is given. 

3 marks awarded. 
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STUDENT A

EXAMINER COMMENTARY 

This student has failed to appreciate that the symbol m in the equation for 
frequency represents the mass per unit length of the string, not the mass 
itself. The final two marks in the scheme are awarded as an error carried 
forward but the first mark is lost. 

2 marks awarded. 

STUDENT B

EXAMINER COMMENTARY 

Student B also fails to appreciate that string mass
string length

m =  losing the first 

mark. This was an error that was common in the scripts and shows the 
need for students to be well versed in both the meaning of the symbols in 
equation and also the conceptual basis for them. This student has also 
invoked a form of Newton’s second law but the way in which this has been 
incorporated into the solution is not clear. The final answer is wrong, losing 
the third mark from the scheme. 

1 mark awarded. 
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STUDENT A

EXAMINER COMMENTARY 

Student A carries out an unnecessary calculation to determine the 
resistance of the voltmeter not understanding the implication of the word 
“ideal” in the question. The physics of the calculation is, of course, 
incorrect. No credit can be given. 
Question 6.2 shows a mis-reading. The valid of V quoted is the read-off for 
a current of 0.80 A. No credit. 
In 6.3 the graph shows a common error where the student has extended 
the line beyond the limits of the grid. This is not a valid piece of 
manipulation: data from a graph should be restricted that obtained from the 

grid area. There is partial credit for the use of VR
I

=  in this question. Note 

that it is usually necessary for the equation from the Formulae sheet to be 
manipulated or re-arranged for a mark to be awarded. A quotation direct 
from the sheet with no further working does not usually score. 

1 mark awarded. 
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STUDENT B

EXAMINER COMMENTARY 

All parts of this question are reasonably, but not completely, answered. In 
6.1 the word “infinity” is stark and students should be aiming for a 
minimum answer of “infinite resistance”. There is little explanation in 6.2. 
The final step “-0.8056 0.80556 Ω” is poorly expressed and there is no 
final statement to indicate that the obtained value for r is identical to the 
“show that” value. 
6.3 is better with a statement of the equation in use and a final clear 
rounding to two significant figures at the end. 
Nevertheless all answers are correct and no marks are lost. 

5 marks awarded. 
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QUESTION 

07.3 AND 07.4 
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STUDENT A

EXAMINER COMMENTARY 

The solution to 7.3 shows little understanding of the significance of 0.8 
cycle. The presence of the figure 5 in the ratio is obscure and there is no 
further credit after this point. 
Equally, the working in 7.4 is difficult to follow. The student is apparently 
following route 1 in the mark scheme (predicting the frequency for 13 
cycles). However, the answer is correct and full credit is given.  

4 marks awarded. 
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STUDENT B 

EXAMINER COMMENTARY  

There is little explanation of the method but the answer is correct. (The 
student is evaluating the fraction of 360° represented by 0.80 of a cycle.) 
In 7.4 the alternative method to that used by student A is seen. Once again, 
there is little explanation but the essential points required in the mark 
scheme are present. 

5 marks awarded. 
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STUDENT A
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EXAMINER COMMENTARY 

In 8.1 there is no attempt at the required trigonometric solution. The solution 
to 8.2 involves the spurious use of c=fλ. A mark might have been available 
for a correct conversion of the number of grating lines per millimeter into a 
grating spacing but this was left with a power of ten error and in surd form. 
There appears to be confusion with polarisation ideas in 8.3 but there is 
some credit for the idea that a bright (maximum) fringe corresponds to the 
overlapping waves being in phase. 

1 mark awarded. 
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STUDENT B
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EXAMINER COMMENTARY 
 
The solutions for 8.1 and 8.2 are completely correct and explain the 
student’s work well. The answer to 8.3 is however too general in its 
approach. The mention of “…a second-order maximum...” implies that 
specific reference must be made to this particular case. While it is true that 
diffraction occurs in the space between the grating and the screen, this is 
not material to the answer. The last part of the sentence dealing with the 
waves interfering is too vague for credit.  
 
4 marks awarded. 
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 STUDENT A

EXAMINER COMMENTARY 

Students should always be guided by the mark allocation in questions of 
this type. Three independent points, well made, are required for full credit in 
this case. Five separate marking points are available. There is a mark given 
here with benefit of the doubt in the second marking point for the final 12 
words of the answer. The doubt arises because the student begins by 
suggesting that the energy of photons is absorbed by the atom. It is, of 
course, the energy from incident high-energy electrons that is responsible 
for the generation of X-radiation. 

1 mark awarded. 
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STUDENT B

EXAMINER COMMENTARY 

Student B provides a number of valid points: (1) collision of electrons with 
the metal target, (2) ideas of excitation and de-excitation, (3) emission of 
photons. These contribute to full credit for the answer. 

3 marks awarded. 
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STUDENT A
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EXAMINER COMMENTARY 

In Question 10.1 no credit can be given for the graph work. The working in 
the answer space contains a confusion with the equation linking the critical 
angle and refractive index. No marks are awarded here either. 
The work in 10.2 is equally unclear. The first equation equates the sine of 
an angle to the refractive index and no further progress is made. 
Although, in 10.3, the correct ray is identified, a correct, basic explanation is 
required. This is missing here and there is no detailed reference to the 
relationship between percentage uncertainty and absolute uncertainty. 

0 marks awarded. 
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STUDENT B
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EXAMINER COMMENTARY 

In 10.1 the measurements are within range and there is substitution into an 
appropriate equation leading to a correct calculation.  
The working in 10.2 is also correct with a clear exposition of the method. 
In 10.3, however, only the first marking point is scored as there is no 
detailed reference to the relevant link between percentage and absolute 
uncertainties. 

7 marks awarded. 
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QUESTION 

11.2 AND 11.3 
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STUDENT A

EXAMINER COMMENTARY 

In 11.2 there are two ways in which the maximum power output can be 
increased; increasing the falling mass or increasing the speed of its fall. 
Changing the fall distance alone will change the amount of gravitation 
potential energy available but not the rate at which it can be delivered. This 
was a fundamental point missed by many students. 
In 11.3 the answer is written poorly (the quoted result is 2.3). The student 
has ignored the efficiency of the gear train (one error) and has 
misunderstood what is meant by efficiency (second error). Accordingly, no 
marks are given for this part. The fact that the answer is not written on the 
answer line is not material to the mark. However, when a transcription error 
occurs between the final computation and the answer appearing on the 
answer line, the examiner will use the value on the answer line to arrive at 
the overall mark. 

0 marks awarded. 
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STUDENT B

EXAMINER COMMENTARY 

The answer to 11.2 is correct but could have gone on to make the point that 
the mass increase leads to an increase in the rate at which energy is 
delivered. 
Question 11.3 is correct but an explanation is lacking. Ideally both the first 
and second lines in the answer would have merited a word equation to 
outline physics involved. The lack of such explanation can lead to a loss of 
consequential marks when the examiner cannot understand the origin of 
the values used. 

3 marks awarded. 
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FURTHER GUIDANCE AND CONTACTS 
You can contact the subject team directly at science@oxfordaqaexams.org.uk 

Please note: We aim to respond to all email enquiries within two working days. 

Our UK office hours are Monday to Friday, 8am – 5pm local time. 

OXFORD INTERNATIONAL AQA EXAMINATIONS 
GREAT CLARENDON STREET, OXFORD, OX2 6DP 

UNITED KINGDOM 

enquiries@oxfordaqaexams.org.uk 
oxfordaqaexams.org.uk 
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