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Introduction
This unit of the new specification has now been examined three times. The unit is divided 
into six topics and all six topics are tested in the examination. 

The question paper should allow every candidate to show what they know, understand 
and are able to do. To achieve this, each paper is designed to increase in difficulty as 
a candidate progresses through it. Within the paper, a variety of questioning styles is 
included, such as objective questions, short answer questions worth one or two marks each 
and longer questions, each worth three, four or five marks. The two six mark questions are 
designed also to test the quality of written communication. 

Successful candidates were: 

• well-grounded in the fundamental knowledge required 

• willing to think through the possibilities and apply their knowledge when the question 
asked for suggestions to explain new situations 

• able to tackle calculations methodically and show the stages in their working 

• able to construct their explanations in a logical order, using the mark allocations given 
beside the parts of each question as a guide. 

Less successful candidates: 

• had gaps in their knowledge 

• found difficulty in applying their knowledge to new situations 

• did not do well in calculations involving changing the subject of an equation 

• did not show the stages in their working. 

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) (ii)

Many candidates described the image itself, rather than how its position could be shown. 
The more able candidates appeared to be answering from practical experience. 

This full response covered all of the points required and more.

Examiner Comments

When you describe an experiment that you have done, be sure 
to mention the equipment you used and the way you used it.

Examiner Tip

This brief response gave just enough detail for two marks.

Examiner Comments
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Question 1 (c)

Candidates were expected to state that the eyepiece magnifies the image. Most could do 
this.

Question 1 (d)

The calculation involved transposing the equation given at the front of the paper, 
substituting the values from the question and working with large numbers. Candidates who 
did not transpose correctly, but showed their working clearly, could still gain a mark for their 
substitution. Few candidates took the opportunity to simplify their calculation by cancelling 
zeros. Most candidates who confused the powers of ten were still able to gain two marks.

In this correct response the candidate showed their working.

Examiner Comments

This response was correct in all respects except for the power 
of ten. The candidate used mismatched units and so their final 
answer was 1000 times too small. Nevertheless, the response 
received two of the three marks available.

Examiner Comments
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This response showed an incorrect choice of equation. However the 
substitution (allowing for powers of ten) was correct on the basis of this 
initial error. Thus the candidate received one mark for a correct ‘substitution’. 
There was no mark for the evaluation as that was bound to yield an incorrect 
result. 

Examiners would ignore the triangle shown to the right, but there is no harm 
in candidates jotting down this sort of mnemonic if they find it helpful.

Examiner Comments

Always show your working. You can still get 
marks even if your final answer is wrong.

Examiner Tip
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Question 2 (a) (i)

Some candidates found it difficult to express the idea of efficiency with adequate clarity. The 
best responses correctly linked the ideas of proportion and useful transfer.

Question 2 (a) (ii)

Candidates were not necessarily expected to draw a Sankey diagram, although most 
did. Any diagram that clearly showed the fate of the energy involved was accepted. Most 
diagrams gained full credit, but some candidates showed unacceptable imprecision in their 
choice of terms (e.g. ‘efficient’ energy), use of units or mental arithmetic.

This is an example of a good response.

Examiner Comments

Many candidates drew a good Sankey diagram with correct labelling.

Examiner Comments

Always label your diagrams clearly. Always use the correct 
unit for quantities.

Examiner Tip
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Question 2 (b)

Most candidates were able to respond well here. Candidates also received credit for giving 
appropriate practical and economic reasons for choosing low-energy lamps.

This candidate made economic and environmental 
points well and the response gained two marks.

Examiner Comments

This response received two marks for a practical 
point and for the point about energy waste.

Examiner Comments
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Question 2 (c)

Many candidates could explain the idea of equilibrium. An explanation, given in terms of 
a simple equality between amounts of energy lost and gained, was accepted. Some more 
thoughtful responses that mentioned the rates of energy loss and gain were also seen. 

However, few candidates went on to link their explanation to the mechanisms by which 
energy is lost or gained. The idea that the energy loss from the filament is by radiation was 
rarely mentioned. 

Question 3 (a)

Most candidates knew that the air particles would vibrate, but few could relate the direction 
of this vibration to the direction of the waves.

Even though the word ‘radiation’ was not used the 
idea of emitting thermal (and light) energy was 
clearly stated. This response received three marks.

Examiner Comments

This was a good response to the 
question and it received two marks.

Examiner Comments
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Question 3 (c) (i)

Again, some allowance was made for candidates who found it hard to transpose an equation 
correctly. Provided that their working showed clearly that they were using the equation 
sensibly to test the data, then at least some of the marks were available. Many candidates 
omitted to take the return journey into account, but still gained some credit for showing 
some appropriate working.

Here the candidate showed that the time for the infrasound 
to travel one way was 7.4 s. The proof was incomplete, but 
there was still much creditworthy material. The marks for 
transposition and substitution were both given. The examiner 
gave a total of two marks for this response

Had the candidate transposed incorrectly, but still shown this 
much clarity of working, then it could have been possible to give 
a mark for substitution despite the error. 

Examiner Comments

Always show your working. You can get some 
marks even if your final answer is wrong.

Examiner Tip
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This was an excellent response to the question. The candidate 
showed full working and made the effort to annotate their work.

Had there been an error in the final evaluation, then some of 
the marks would still have been available.

Examiner Comments
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Question 3 (c) (ii)

This part of the question was generally answered well. Even candidates who had found the 
earlier calculation difficult were able to give a worthwhile response.

Question 3 (d)

This question yielded a number of responses that showed confusion between infrasound 
and ultrasound, though more able candidates gave good answers. Many mentioned the 
monitoring of volcanic activity.

Question 4 (a) (ii)

The majority of candidates were able to put the waves into the correct sequence.

This was typical of a good response and received two marks.

Examiner Comments
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Question 4 (a) (iii)

Many candidates were able to begin their explanation by making one valid point, but few 
were able to link it to any other ideas. Many responses merely reiterated the same point, 
for instance that the space telescopes could produce clearer or magnified images, without 
linking it to any additional information that the range of frequencies might give.

The idea that there are objects that are not detectable (some 
stars not seen using visible light) and the idea that space 
telescopes avoid atmospheric interference were both valid 
points. The examiner gave this response two marks.

This was one of the better responses seen. Very few candidates 
made three points in their explanation.

Examiner Comments
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Question 4 (b)

There were some excellent responses to this question. Many candidates correctly reasoned 
that infrared radiation from the Sun would swamp the image. Since a suggestion was 
invited, credit was given for the correct ideas, even when these were expressed in loose 
terms.

This suggestion makes the points that the telescope used 
infrared waves and that heat from the Sun could interfere with 
the image. Two marks were given for this response.

Examiner Comments
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Question 4 (c) (i)

Most candidates were able to calculate at least one of the distances correctly, and many 
evaluated both. 

The candidates were also expected to compare the distances, but some merely stated the 
two values and left it at that. Those who compared the distances successfully found various 
appropriate ways to express the idea.

 

The candidate correctly calculated both distances and made a 
valid comparison. The examiner gave this response two marks.

Examiner Comments
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The candidate calculated the distances correctly and compared them as 
a ratio (265060) and then confirmed this in a statement. This response 
received two marks.

The working was shown and also annotated carefully to ensure that the 
candidate's method was clear to the examiner. Excellent work.

Examiner Comments
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Question 4 (c) (ii)

With the stimulus of the previous question, the candidates generally handled this unfamiliar 
concept very well. Again, the correct idea was expressed in a variety of ways.

This response gave a good reason for the 
use of a larger unit and received one mark. 

Examiner Comments

This suggestion was also worth a mark.

Examiner Comments
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Question 5 (a)

Most candidates gave a disadvantage of using the wind to generate electrical power; 
however, a few candidates chose to give an advantage instead. Some who had made this 
simple slip found time to reread their work and include a correction.

This brief answer was sufficient for the mark.

Examiner Comments

Here the candidate gave an advantage of using the wind 
to generate electrical power. The statement was true, but 
unfortunately no mark could be given in this case.

Examiner Comments

Read the question carefully to make sure that you have 
given the right answer. If you have spare time at the 
end of the examination, use it to check your work.

Examiner Tip
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Question 5 (b) (i)

This calculation was done well, but some candidates found it difficult to work with 
megawatts. Any error in the power of ten was taken into account only at the final stage. 
Thus, most responses received at least two marks for including the correct method of 
working, despite an error in the final value. The most common response was 2.44 A in place 
of 2440 A.

This response was too vague for a mark.

Examiner Comments

The candidate made a power of ten error by overlooking the 
different magnitudes of the units given in the data. Both 
transposition and substitution were correct so two of the 
three marks available were given for this response. 

Examiner Comments

Always show your working. You can get marks for 
your working, even if your final answer is wrong.

Examiner Tip
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This was an excellent response and worth three marks.

Examiner Comments

You may write down a triangle equation if it helps 
you, but there are no extra marks for doing this. 

Examiner Tip
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Question 5 (b) (ii)

This question was usually answered well. Many candidates who did not complete the 
calculation still realised that they had to start by working out the difference in power.

This was an excellent response and was worth two marks.

 The candidate has shown their working and had the final 
evaluation been wrong, there would still have been one 
mark available for the subtraction (539 - 322 = 217) 

Examiner Comments
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Question 5 (c)

The earlier parts of the question were designed to focus attention on the ideas of current 
and power before the discussion of this particular transmission line began. To gain full 
marks, candidates were expected to link ideas to give advantages and disadvantages of the 
proposed scheme and make appropriate use of the data supplied. 

A minority of candidates fixed on the idea of the windfarm and instead of discussing 
power transmission responded with ideas about generating power from the wind. Others 
overlooked the specific data that was supplied at the start of the question and just gave a 
very general response about power transmission. 

The mark scheme was designed to offer some credit in either case and the two approaches 
outlined above usually yielded a Level 1 and a Level 2 response respectively. Many of the 
Level 1 responses, which do not require the ideas to be linked, were merely bulleted lists of 
points. Candidates may find it difficult to develop a discussion properly if they respond using 
a bulleted format. 

When data is supplied for discussion, the best responses made clear use of the data, and 
included more than just a passing reference to it. Some very good responses were seen 
and many candidates were able to display the quality of their written communication.

 

 

 

This response gave some basic ideas, but these were not linked 
to form any kind of argument. The candidate made simple 
points about cost and visual pollution. The quality of written 
communication was appropriate to the level.

This was a Level 1 response and the examiner gave two marks.

Examiner Comments
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The candidate linked the ideas of higher voltage, lower current, less 
energy waste and improved efficiency to give a good advantage. The 
basic disadvantage of cost was given. The candidate goes on to make 
good use of the data to link the ideas of taller pylons and increased 
maintenance hazards and the additional cost of dismantling the old 
shorter pylons to offer well presented disadvantage. The quality of 
the written communication was perfectly good.

This response was a Level 3 and the examiner gave it six marks.

Examiner Comments
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Question 6 (b) (i)

Most candidates knew a harmful effect of ultraviolet radiation and could describe it in some 
detail.

Question 6 (b) (ii)
Many weaker responses focussed on the differing outcomes of exposure to the two 
radiations, rather than on a comparison of the relevant dangerous physical properties. 
Stronger responses were able to compare the frequencies and the energies of ultraviolet 
and infrared.

This was a good response and the examiner gave it two marks.

Examiner Comments

This concise response was worth two marks.

Examiner Comments
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Question 6 (c)

This question elicited a full range of responses, with many candidates applying their 
knowledge, selection and communication skills very well. Weaker responses tended to be 
limited to a description of just one of the experiments (usually Herschel’s) and gave enough 
relevant but disconnected facts to merit Level 1. 

Stronger responses linked some ideas, for instance that Ritter’s sensitive paper turned 
black more quickly when it was placed nearer to, or beyond, the violet end of a spectrum. 
These responses also included a simple point of similarity or difference between the two 
experiments and merited Level 2. 

To gain full marks points of both similarity and difference and linked ideas were expected. 
Candidates who gave detailed descriptions of both experiments usually managed to achieve 
this and reached Level three.
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The candidate included good descriptions of both experiments. 
Ideas were linked (e.g. Herschel ... measuring temperature ... 
hottest towards the red ... hottest of all past the red). Valid 
similarities (e.g. use of a prism as shown in the diagrams) and 
differences (e.g. use of a thermometer as opposed to sensitive 
paper) were given. The diagrams were not totally accurate, 
but they were well-labelled and gave a good idea of the 
arrangements used. The quality of written communication was 
appropriate to the level.

This was a Level 3 response and the examiner gave six marks.

Examiner Comments
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The candidate described both experiments and included some linked ideas (e.g. 
Herschel ... measured temperatures ... red was hottest ... beyond red hotter 
still). The response contrasted the experiments well and included several points of 
difference. However, there was no clear point of similarity in the response, in fact 
there was a statement claiming that the experiments were completely different.

The candidate could have improved this response with small changes, for instance 
by mentioning (or showing in their diagram) that both experiments made use of 
a prism. Pointing out that both scientists used visible light as their starting point 
merely repeats the information given at the start of the question.

This was a Level 2 response and the quality of written communication was 
appropriate to that level. The examiner gave this four marks.

Examiner Comments
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This candidate limited the response to a description of Herschel's 
experiment and there was no attempt at a comparison. There 
were some appropriate, but disconnected ideas such as use 
of thermometers and use of a prism. The quality of written 
communication was appropriate to the level.

This was a Level 1 response and the examiner gave it two marks.

Examiner Comments
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Paper Summary

Candidates should:

• 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

• show their working at each stage of a calculation

• use the available time effectively by writing answers appropriate to the command words 
such as state, describe, explain

• read the question carefully and underline or highlight the key words, for example in 
question 5 (a): ‘State one disadvantage of using the wind...’.
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