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Introduction
The unit was divided into six topics and all six topics were tested in the examination.
The topics were:
• visible light and the Solar System
• the electromagnetic spectrum
• waves and the Universe
• waves and the Earth
• generation and transmission of electricity
• energy and the future.
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 question 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
• willing to think, use their knowledge to solve new problems and apply their knowledge to
unfamiliar situations
• able to analyse and interpret data
• able to tackle calculations methodically 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.
The quality of written communication was generally appropriate to the level of response.
When it was not, the mark within that level was reduced, if possible.
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(a)(i)
Candidates had to choose words from a box to describe the image of a distant object
formed on a screen by a converging lens. There was a diagram showing the lens and the
screen.
Well over half were able to score one of the two marks available with about half of these
going on to score both marks.
Having seen this in a practical situation would be an advantage when answering the
question.

Question 1 (a) (ii)
Correct answers were rare here. Examiners were looking for the idea that the image is
real because it can be captured on a screen. This concept was tested in the last series as a
multiple choice question.

Examiner Comments

This is a perfectly acceptable response.

Examiner Comments

This is another acceptable answer.
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Question 1 (b)
The majority of candidates were able to provide perfectly acceptable answers to this
question.

Examiner Comments

This response discusses the greater detail available.

Examiner Comments

This response considers new as well as
more detailed information.
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Question 1 (c)
Well over half of the candidates scored both marks with their knowledge of the geocentric
and heliocentric models.

Examiner Comments

This response is clear and to the point and scores both marks.

Examiner Comments

This candidate knew that it was to do with the Earth
or the Sun being at the centre but got them the wrong
way round so scored one of the two marks.
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Question 2 (b)
The vast majority of candidates scored at least one of the two marks available with almost
half of these scoring both marks. Good descriptions would include a method for searching
for signs of life on Mars plus some relevant detail as shown in the following examples.

Examiner Comments

This has a Mars lander collecting soil samples.

Examiner Tip

Descriptions worth two marks can often be
a statement with some relevant detail.

Examiner Comments

This has a Mars rover sending pictures back to Earth.
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Question 2 (c) (i)
Answers explaining how the atmosphere affects the brightness or clarity of an image from
space were required here. Only a few candidates scored both marks for their explanation,
but the majority scored at least one mark.

Examiner Comments

The grammar is not quite right here but the
meaning is clear enough to score both marks.

Examiner Comments

This response has a better structure
and scores both marks.
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Question 2 (c) (ii)
Slightly less than half of the candidates were able to link the dip in brightness of the star
with the orbit time of the planet.

Question 3 (a) (ii) 1
Most candidates were able to score at least one mark in the energy chain diagram in
question 3(a)(ii).

Question 3 (a) (ii) 2
See question 3(a)(ii) 1.

Question 3 (b) (i)
Most candidates were able to interpret the energy transfer diagram correctly to give an
answer of 140 J.
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Question 3 (b) (ii)
Data had to be taken from the energy transfer diagram and substituted in the equation
given at the front of the paper. Answers were accepted in percentage or decimal form.
Slightly less than half of the candidates scored both marks. The number of candidates
scoring one mark might have increased if they had shown their working clearly.

Examiner Comments

Working is clearly shown leading to the correct answer.
Examiner Tip

This is an excellent example of
how to set out your working.

Examiner Comments

This correct answer with no
working scores full marks.
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Examiner Comments

The correct answer here
is shown as a decimal.
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Question 3 (b) (iii)
Examiners were looking for the idea that energy was supplied and radiated at the same
rate at this temperature. 'Input power = output power' was an acceptable alternative. It is
recognised that this is a difficult concept which is reflected by the fact that fewer than 10%
of candidates scored even 1 of the 2 marks available.

Examiner Comments

This is one of the rare full mark responses.

Question 3 (c)
The vast majority of candidates were able to calculate payback time, even though an
equation for this is not given at the front of the paper.
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Question 4 (a) (i)
Both marks could be scored here for explaining that the note was of too high a frequency
to be heard by the man. Answers expressed in terms of the correct frequencies (with units)
would also score both marks. Most candidates made a good attempt at this question, the
best answers being well-structured.

Examiner Comments

This is a well-structured answer covering
all of the points and scoring full marks.

Examiner Comments

This is not such a well-structured answer
but it is still worth 2 marks.
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Question 4 (a) (ii)
Most candidates were able to use the given equation to calculate the speed of ultrasound
but less than half of these gave the correct unit for speed.

Examiner Comments

This has the correct numerical answer
and the correct unit, scoring all 3 marks.

Examiner Comments

This has the correct numerical answer
but it has wrong unit. Using Hz as the
unit was a common error in this question.
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Examiner Tip

If you are asked for the unit at the end of a
calculation, do the calculation then check back
into the question to remind yourself about what
is being asked for. Here the key line in the
question is ‘Calculate the speed of ultrasound’.

Question 4 (b) (ii)
This was a difficult question. Candidates had to know that a P-wave is a longitudinal wave
and then be able to show this on the diagram. Less than half the candidates scored even 1
mark with only about a third of these going on to score both marks.

Examiner Comments

Two arrows show vibration parallel to
the wave direction.
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Question 4 (c)
This was also a difficult question but many candidates explained how earthquakes were
formed instead of what causes the plates to move, as the question asked.

Examiner Comments

This is one of the rare full mark responses.

Examiner Comments

This scores 1 mark for the movement in
the mantle but needed to mention the
convection currents to get the other mark.

Examiner Comments

This explains why earthquakes happen rather than what
causes the plates to move and so scores no marks.

Examiner Tip

Read the question carefully. Make sure
you know what is being asked of you.
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Question 5 (a) (i)
The vast majority of candidates were able to identify X-rays as the missing wave from the
electromagnetic spectrum.

Question 5 (a) (ii)
The majoriy of candidates could identify visible light as the electromagnetic wave which can
be split into different colours.

Question 5 (a) (iii)
The majority of candidates were able to identify radio waves as having the longest
wavelength.

Question 5 (a) (iv)
Most candidates could name a wave that was ionising. The most common incorrect choices
were infrared and microwaves.
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Question 5 (b)
About a third of candidates said that these waves travelled at the same speed and so scored
1 mark. Only a small number of these then went on to say that this was in a vacuum.

Examiner Comments

This is a very clear response, showing a good
understanding of the situation and scoring full marks.

Examiner Comments

This neglects to say that the waves have the same
speed in a vacuum so scores only 1 mark.
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Question 5 (c)
Candidates were asked to describe the harmful effects of ultraviolet and infrared waves and
relate them to frequency. Most candidates were able to score some marks and there was a
spread of marks across the range. About 40% of candidates gave level 2 or level 3 answers.
Only a few candidates did not attempt the question.

Examiner Comments

The harmful effects of both waves are correctly
related to frequency and this scores full marks.
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Examiner Comments

This response correctly relates frequency and potential
harm but does not describe any of the harmful effects of
infrared. This is a level 2 response, scoring 4 marks.
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Examiner Comments

Some harmful effects of the waves are mentioned
without saying which are associated with which wave.
There is only a general reference to frequency. This is
a level 1 response, scoring 2 marks.
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Question 6 (a)
These were the most difficult calculations on the paper. In part (i) candidates had to take
readings from the meters to calculate the number of units used and multiply the difference
by the cost per unit. In part (ii) they had to divide the energy used (in kWh) by the time.
Less than half the candidates scored any marks on this question and only about 10% scored
3 or 4 marks.

Examiner Comments

The difference in the two meter readings is clearly
multiplied by the cost per unit in (i) and divided by
the time in (ii). This gains full marks.
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Question 6 (b)
It was expected that few candidates would score both marks here as the concept of
reducing power loss using transformers is not an easy one to grasp. However, the number
of candidates who did not even say that step-up transformers were used to increase voltage
was disappointingly small.

Examiner Comments

Decreasing the current is an acceptable alternative
to reducing power loss. This scores both marks.

Examiner Comments

This scores the first mark for
stepping up the voltage.
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Question 6 (c)
The diagram shows a moving magnet inducing a current in a coil of wire. Candidates were
asked to describe how to change the current. Full marks could be gained by describing two
changes and the effect of one of them on the induced current. There was a spread of marks
across the 3 levels with an encouraging number of candidates giving level 3 responses.

Examiner Comments

This is a well-thought out, logical answer. This candidate
has described two changes (moving the magnet faster,
adding more coils) and the effect of adding more coils.

Examiner Tip

It is not necessary to fill all the answer space.
Do not repeat the question in your answer.
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Examiner Comments

This answer scores full marks in the first two
sentences and then goes on to talk about increasing
the size of the magnet. This should say ‘strength
of the magnet’ rather than ‘size’ but in this case
full marks had already been scored and this did not
contradict anything that had gone before.

Examiner Tip

In general, words like ‘size’ will be too
vague in physics answers. It could
apply to mass, volume, strength etc.
It is important to be specific.
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Examiner Comments

This is one change and its effect.
Level 2, scoring 4 marks.
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Paper Summary
Based on their performance on this paper, candidates are offered the following advice:
• make sure 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 past papers
• show their working at each stage of a calculation
• use the marks at the side of a question as a guide to the form and content of 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
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