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Introduction
The unit was divided into six topics and all six topics were tested in the examination. It was 
intended that the examination paper would allow every candidate to show what they knew, 
understood and were able to do. To achieve this, each question increased in difficulty as the 
questions progressed.

Within the question paper, a variety of question types were included, such as objective 
questions, short answer questions worth one or two marks each and longer questions worth 
three or four marks each. The two six mark questions were used to test quality of written 
communication (QWC).

It was encouraging to note the positive way in which the vast majority of candidates 
approached the paper, particularly in the six mark questions.

Successful candidates were:

• well grounded in the fundamental knowledge required in questions such as 5d

• willing to think, use their knowledge to solve new problems and apply their knowledge to 
unfamiliar situations as in question 4d 

• able to analyse data and draw conclusions as in question 3biii

• able to tackle calculations of increasing difficulty and show the stages in their working

• able to construct their explanations in a logical order, using the marks at the side of the 
questions as a guide.

Less successful candidates:

• had gaps in their knowledge

• found difficulty in applying their knowledge to new situations

• found difficulty in analysing and interpreting data 

• did not do well in calculations 

• did not think through their answers before writing.

This report will provide exemplification of candidates’ work, together with tips and/or 
comments, for a selection of questions. The exemplification will come mainly from questions 
which required more complex responses from candidates.
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Question 1 (b)
It was pleasing to see the overwhelming majority of candidates score all three marks for this 
efficiency calculation.

Question 1 (c)
Both marks could be scored by stating that the rate of absorption of radiation is equal to the 
rate of emission of radiation when the temperature is constant. One mark was awarded for 
statements which did not refer to rates such as 'energy in = energy out'.

Question 1 (d)
Full marks could be gained by using the diagram to see that some of the radiation is 
reflected off the cover and some passes through the wing completely.

Most candidates scored at least 1 mark here.

Question 2 (a) (i)
The vast majority of candidates were able to describe the process well enough to score at 
least 1 of the 2 marks available with a significant number scoring both marks.

This response demonstrates a perfectly adequate 
description at this level, scoring both marks.

Examiner Comments
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Question 2 (b) (i-ii)
The vast majority of candidates correctly placed their line Y to the right of the line X on the 
diagram and went on to refer to red shift or longer wavelength in their answer. About one 
third went on to score all 3 marks by referring to the galaxy moving away.

Here is a good explanation, scoring all 3 marks.

Examiner Comments
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Question 2 (c) (ii)
Cosmic microwave background radiation or even CMB would get the mark here. The most 
common errors were to omit the word 'microwave' or to say CMB and redshift.

Question 3 (a) (ii)
The most common correct response referred to convection currents in the mantle.

Full marks could also be gained by referring to uneven heating or heat from the core causing 
the material under the plates to move.

Question 3 (b) (i)
Examiners were looking for responses which linked refraction or change in wave speed with 
change in density or material. Just over half of the candidates scored at least 1 mark with 
about a third going on to score both marks.

Question 3 (b) (ii)
Examiners were looking for responses that referred to the difference in arrival times of P and 
S waves following an earthquake.

The majority of candidates scored at least one of the two marks available by making a 
relevant reference to a time difference and over one third of candidates went on to score 
both marks with accurate descriptions.

This response is concise and to the point and scored 
both marks.

Examiner Comments
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Question 3 (b) (iii)
Candidates could gain all 3 marks by selecting at least two points on the graph, using the 
equation to get estimates of distance using S-P times from the graph and comparing them 
with the real S-P times on the graph.
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A concise and accurate answer scoring 3 marks.

Examiner Comments
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Even though this does not separately quote points on the graph, the examples are clearly 
using points from the graph.

Examiner Comments
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Question 4 (a)
Acceptable responses covered a range of advantages to do with measurement, analysis, 
recording, detail, using other electromagnetic waves and long exposure.

The majority of candidates were able to suggest at least one advantage.

This example is to do with long exposure time and other electromagnetic waves, scoring both 
marks.

Examiner Comments

This is to do with recording and detail.

Examiner Comments
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Question 4 (b)
Examiners were looking for an explanation showing the implications of the observations of 
moons orbiting Jupiter for the geocentric model of the Solar system. This was well answered 
in the main but many candidates wrote outside the answer space or even on separate 
sheets. Usually this extra writing was just repeating the question.

This response outlines the geocentric 
model and states that moons orbiting 
Jupiter means that not everything can be 
orbiting the Earth. Full marks.

Examiner Comments

It is not necessary to repeat the question 
in your answer. It wastes time and 
can sometimes get in the way of your 
answer.

Examiner Tip
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Question 4 (d) (i-ii)
Even though this only required substitution into simple given equations, the equations were 
unfamiliar and the question had to be read carefully to select the correct data to input. The 
minus sign was required to score the mark in part (ii). The vast majority of candidates were 
able to score at least 2 of the 3 marks available here.

Clear working and perfect answers, scoring all 3 
marks.

Examiner Comments
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This candidate scores both marks for part (i) but then uses the object distance from part (i) 
instead of the focal length to substitute into the equation, therefore scoring no marks in part 
(ii).

Examiner Comments
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Question 4 (d) (iii)
This question targted the most able candidates. Successful candidates analysed the data 
and saw that negative magnifications were all for object distances that were shorter than 
the given focal length and positive magnifications were all for object distances that were 
longer than the given focal length. They then used their knowledge from their practical work 
with lenses to deduce that the sign of M indicated whether the image was real or positive or 
upright or inverted.

One of the two possible correct responses, ignoring 
the poor spelling of whether.

Examiner Comments
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This response demonstrates the other possible 
response.

Examiner Comments
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Question 5 (b)
The two different electromagnetic radiations had to be identified for the first mark. For the 
second mark, candidates had to refer to absorption of ultraviolet and emission of visible 
light.

Both types of electromagnetic radiation are mentioned and the correct references to absorption 
and emission are given. Full marks.

Examiner Comments
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Question 5 (c)
This was intended to be a difficult calculation involving two equations, although one of 
the equations was very straightforward. It required a substitution, a transformation and 
numbers in standard form. A very pleasing number of candidates scored all 3 marks, 
showing the value of setting out working in logical steps. Many scored one mark for 
substituting correctly into the equation relating wave speed, frequency and wavelength.

This candidate scored the first mark for the first step 
then went no further.

Examiner Comments
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Clear working, set out in logical steps, full marks.

Examiner Comments
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Question 5 (d)
A detailed explanation for level 3 (6 marks) would clearly differentiate between the 
directions of vibrations for longitudinal and transverse waves relative to the direction of 
travel of the wave and give at least one example of each type of wave from the list given in 
the question. There was a good spread of responses across all 3 levels.

This candidate has clearly explained the difference 
between transverse and longitudinal waves by 
referring to the directions of the vibrations in relation 
to the direction of wave travel. They have illustrated 
their explanation with correct examples. 6 marks.

Examiner Comments
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Question 6 (a) (i)
This calculation involved a substitution and a transposition. It also required a unit 
conversion.

Question 6 (a) (ii)
The main difficulty with this calculation was that there were 4 variables to consider. A mark 
could be gained for substitution in the equation if the working was clear enough.

The working is clearly shown, step by step, including converting kilowatts to watts. Full marks.

Examiner Comments

Here the working is shown but not clearly. The calculation is correct so gains all 3 marks.

Examiner Comments
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Question 6 (b)
Candidates were not expected to give an explanation of this situation beyond the 
requirements of the specification. A detailed explanation for level 3 (6 marks) would link the 
motion of the magnet to the size or direction of the induced current and refer this to points 
on the graph.

There were many very good responses to this question, displaying a good understanding 
of the concept. Equally, there were many responses that did not get as far as saying that it 
was the magnet moving in the coil that induced the current.
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This response states that a current is induced when the magnet moves and that the direction 
of the current changes when the direction of movement changes. This is related to the graph 
by saying that P and R show currents in opposite directions. 6 marks.

Examiner Comments
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Paper Summary
Based on their performance on this paper, candidates are offered the following advice:

• Make sure that they have a sound knowledge of the fundamental ideas in all six topics.

• Get used to the idea of applying their knowledge to new situations by attempting 
questions in support materials or previous examination papers. Question 3biii would be a 
good example on this paper.

• Show their working at each stage of a calculation, particularly in complex calculations or 
those involving transposing an equation.

• Use the marks at the side of a question as a guide to the form and content of their 
answer.

• Avoid repeating the question in their answer.

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



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




