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Introduction

The GCSE Astronomy examination continues to be centred around non-tiered examination 
papers, with the 3½ hours of examination time split between two papers:

Paper 1 – Naked-eye Astronomy
Paper 2 – Telescopic Astronomy

The subject content of each paper mirrors a similar division of material within the 
Specification.

The central focus on observational astronomy was very evident in these examination papers, 
where many questions were designed around presenting candidates with the results of an 
astronomical observation. Candidates were asked to process the information and arrive at 
scientific conclusions.

Others questions asked them to comment on the conclusions that others, such as 
archaeoastronomers, have placed on astronomical data.

Uniquely amongst the scientific subjects studied at GCSE level, Astronomy allows candidates 
to experience working with a truly observational science, where some of the most incredible 
scientific advances in human history have been made, despite the fact that basic scientific 
strategies such as control of variables are usually impossible.

The 2022 examination papers represented a very welcome return to a structure where 
candidates were able to express their full knowledge and understanding in the two full 
examination papers, supported by the guidance from the Advance Information documents.

It is clear from this year’s examination that centres and their candidates have worked 
extremely hard on their astronomical studies, despite the inevitable disruption from the 
unprecedented events of recent years.

The enthusiasm and commitment, which have always characterised those involved with the 
teaching and learning of GCSE Astronomy, continue to be evident. Centres and their 
candidates are to be commended for the conspicuous hard work and dedication (often as 
part of an extra-curricular provision), which clearly went into the preparation of this year’s 
cohort.
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Across both examination papers, this year’s candidates demonstrated a number of 
impressive qualities, reflecting high quality teaching and learning throughout their courses:

Candidates continue to show good flexibility when dealing with the wide range of data that 
the subject generates
Many candidates coped very well with the often very demanding mathematical skills 
required by the questions in this year’s papers, including skills such as squaring, cubing 
and logarithmic scales
Strong graphical skills were demonstrated in both the creation and use of graphs.

Many candidates showed excellent background knowledge in the subject, allowing them to 
enhance the depth and detail of their answers.

It was evident that, for some candidates, questions on some topic areas were rather 
unexpected. Centres are reminded of the need for candidates to have been exposed to all 
parts of the Specification before the examination.

Comprehensive Topic Support Guides have been produced to support teaching and learning 
in several areas and these can be downloaded from the GCSE Astronomy pages of the 
Pearson website. As well as providing detailed subject background, they contain worked 
examples and practice examination questions.

Question requirements

Although it may seem an obvious point, it is clear that significant numbers of candidates are 
losing marks because they have not understood the requirements of the question fully. In 
particular, candidates must pay close attention to the Command word used at the start of 
each question, because these invariably determine the structure of the mark scheme.

Questions that ask candidates to Explain will not award any marks for a description. When 
answering these questions candidates must be clear that they are explaining why 
something happens and not simply describing what happens. Candidates should ensure 
that their answer gives material additional to that in the question and that they are not 
just repeating the question.
Questions that ask candidates to ‘Compare…’ will require both sides of the particular 
argument to be stated for full marks.
Questions that ask candidates to ‘Evaluate…’ will require them to come to a judgement or 
conclusion, after having looked at both sides of the information presented.
Questions that ask candidates to ‘Show…’ will award marks for each step of astronomical 
reasoning in the working. Marks will not be awarded for unexplained numbers or 
calculations.
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Diagrams

By the nature of the subject, almost every GCSE Astronomy examination question involves 
the use of a diagram either in the question, the answer or in the mind of the candidate 
answering it.

Most concepts in astronomy are expressed more clearly using a diagram. Candidates are 
advised to use a fully-labelled diagram whenever it will make their answer clearer. 
Obviously, a diagram is required by the mark scheme in questions that state ‘Use a 
diagram…’. Although it is optional in questions stating ‘You may use a diagram…’ ,it is still 
strongly recommended. The use of diagrams to clarify answers was definitely a hallmark 
of the higher-achieving candidates in this examination.
It is essential that all the key parts of a diagram are labelled clearly. A number of ‘diagrams’ 
seen by this year’s Examiners contained lines and curves representing important items but 
which had no label, often rendering the diagram insufficient for the award of marks.
Candidates are advised to use a ruler whenever possible in their diagrams. Diagrams 
drawn without the use of a ruler can easily descend into becoming rough sketches
Diagrams in GCSE Astronomy often involve drawing an area of the night sky. Given its 
apparently ‘domed’ appearance, candidates should practise drawing it beforehand, 
because it can present a drawing challenge. Nevertheless, regarding each small section of 
the sky as a piece of flat graph paper, with lines drawn with a ruler and labelled clearly, can 
make this a more straightforward task.

Calculations

In both examination papers, calculations often represent a significant number of marks and 
it is important that each candidate shows the full extent of their ability in these questions.

Candidates must bring an adequate calculator to both examination papers so that they 
can meet all its mathematical demands. As well as basic arithmetical functions, 
astronomical calculations can often involve more complex operations such as squaring, 
cubing, taking logarithms etc.
Candidates should ensure that they are familiar with the operation of their chosen 
calculator.
Given that some calculations are now worth three or even four marks, the provision of 
clear, structured working is more important than ever.
The provision of clear working is essential in questions that require candidates to ‘Show…’ 
rather than ‘Calculate…’. In these questions, there are obviously no marks for the final 
answer (given on the paper) and all marks are for the steps in the working and their 
astronomical justification.
It is recommended that candidates give their final answers to a sensible number of 
significant figures. They should take their cue from the data given in the question, in 
addition to the precise answer resulting from their calculation.
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Questions asking candidates to ‘Analyse…’ will require them to use the numerical data 
provided within the question as part of their answer. These data can be provided in a 
table, graph or other form but must be used in the candidates’ calculations, if full marks 
are to be obtained.
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Question 1 (c)

This question provided a highly accessible mark for almost all candidates, who had simply to 
indicate that they were aware of a prominent ring structure around the planet Saturn. Those 
candidates with more experience of observing through a telescope of this aperture showed a 
little more detail in their sketches, normally by indicating some structure within the rings.

This sketch gains both marks: it shows an indication of structure within 
Saturn's rings.

Total: 2 Marks

7 GCSE Astronomy 1AS0 02



Question 3 (b)(i)

Almost all candidates were aware of Galileo’s discovery of the four largest moons orbiting 
Jupiter.

However, some did not respond to the focus of the question, which asked them to explain 
how it provided evidence that not all celestial objects orbited the Earth.

The second mark, for pointing out that these four moons did not orbit the Earth, was thus 
not gained by all candidates.

This response very concisely gains both marks available for this 
question.

Total: 2 Marks
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Question 3 (b)(ii)

In a similar way to Question (Q) 3(b)i, although most candidates seemed to be aware of 
Galileo’s discovery of the ‘phases of Venus’ , a much smaller proportion understood that it is 
the changing size of Venus during its phase cycle that makes it an important piece of 
evidence against a geocentric theory of the solar system. Venus’ widely varying apparent size 
shows that its distance from the Earth is also widely varying, which is inconsistent with a 
(circular) orbit.

Many candidates focussed on explaining the phases of Venus in terms of the changing angle 
between the Sun, Venus and the Earth, which was not required in this question.
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This response focusses on the changing phase of Venus, which does 
not provide evidence that Venus orbits the Sun. The Moon, for 
example, shows phases whilst orbiting the Earth.

The key difference is that the lunar disc essentially remains the same 
size during the lunar phase cycle, supporting the view that the Moon is 
in a (circular) orbit around the Earth.

Total: 0 Marks
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Question 3 (b)(iii)

Although to twenty-first century eyes these drawings might seem irrelevant to the geocentric 
view of the solar system, in Galileo’s time their publication cast very significant doubt on the 
view that the Earth was the centre of the solar system.

In the geocentric view, the Earth was obviously the only place that humans could inhabit. 
Consequently, the observation of ‘Earth-like’ features such as mountains and valleys on the 
Moon suggested that the Earth might not be the only possible ‘centre’ for the solar system.

In common with the responses of many candidates, this answer 
focusses on the formation of phases, even though they are possible in 
both geocentric and heliocentric models of the solar system.

Total: 0 Marks
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Question 3 (c)

Almost all candidates used the data in Table 1 to point out that twenty-first century 
telescopes have larger apertures and longer focal lengths than those used in 1609.

Many then pointed out that this would give modern astronomers ‘better’ images. A smaller 
portion went on to gain the second mark in this question by including a specific image 
quality, such as resolution or faintness of objects observed.

This response comfortably gains both marks because it identifies 
properties of the telescopes which have improved (aperture and focal 
length), as well as the resulting impact on images (resolution and 
magnification).

Total: 2 Marks
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Question 4 (b)(i)

Once again, the first mark in this question proved very accessible to all.

Candidates needed simply to show a planet moving in front of a star, as viewed by an 
observer on Earth, to gain the mark.

The second mark was gained by linking this ‘transit’ with the central dip in the brightness 
graph in Figure 7.

As with many questions in the GCSE Astronomy examination, both marks could be achieved 
very simply with the use of a clearly-labelled diagram, as prompted by the question stem!

A number of candidates attempted (unsuccessfully) to gain the two marks by means of an 
extensive written response or using a diagram that simply comprised two unlabelled circles.
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This response gains both marks because it shows the exoplanet 
passing in front of the stellar disc and identifies this with the drop in 
brightness in Figure 7.

Total: 2 Marks
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Question 4 (b)(ii)

Although it was clear from responses to Q4(b)ii that most candidates understood that the dip 
in brightness in Figure 7 was caused by an exoplanet passing in front of its star, the majority 
of candidates believed that the size of the exoplanet was related to the width of the dip in the 
brightness graph.

Only a small proportion of candidates seemed to have a full understanding of how the 
‘transit method’ can be used to determine the diameter of the orbiting exoplanet, using the 
time difference between first and second (or third and fourth) contact points on the graph. In 
Figure 7 this was conveniently arranged to be one hour, giving a planetary diameter of 140 
000km.

Sadly, a few candidates who had performed the correct calculation lost a mark by not 
including the correct unit – kilometres.

Although this candidate uses the incorrect time interval from Figure 7, 
they show all the stages in their working and thus gain one mark for 
their incorrect answer.

Total: 1 Mark
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Question 4 (c)

Many candidates seemed only to have revised the transit method for finding exoplanets and 
thus had difficulty in gaining either of these straightforward ‘recall’ marks.

Once again, the higher quality responses always included a clearly-labelled diagram, because 
many of the concepts involved are extremely hard to convey using text alone.

This candidate identifies another method for detecting the presence of 
exoplanets – astrometry.

Sensibly , they have chosen to support their description of the method 
with a labelled diagram, ensuring that their answer gains both marks.

Astrometry is an example of an astronomical technique that is very 
difficult to explain clearly by means of text alone. Many candidates 
who attempted to describe astrometry without a diagram achieved 
only one mark, as a result.

Total: 2 Marks
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Question 5 (b)(i)

This question was well-answered, with most candidates identifying the stronger gravity and 
thicker atmosphere of Earth as key factors, along with the much smaller payload of the 
return part of the mission.

It was pleasing to see specific astrophysical terms such as ‘escape velocity’ included in many 
answers.

Along with many others in the GCSE Astronomy examination, this question is an example of 
where the use of correct scientific terminology helps to increase the mark awarded.

This candidate's answer is focussed on the exact requirements of the 
question.

It explains why the stronger gravity on the Earth will require more 
powerful rockets when launching the Apollo mission, as well as using 
scientific terms correctly, such as 'escape velocity'.

Total: 2 Marks
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Question 5 (b)(ii)

A wide range of factors could be used to gain this mark, such as the rotation of the Earth or 
Moon and the revolution of the Moon around the Earth. Some candidates were aware that 
the minimum energy trajectory between the two points will be curved, due to the presence 
of the gravitational field between the Earth and the Moon.

This candidate gains the mark by pointing out that the Moon is 
constantly in motion around the Earth.

Total: 1 Mark
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Question 5 (b)(iii)

Although the previous question was intended to prompt candidates that a straight line would 
not be the correct answer, a number of straight line paths were, nevertheless, submitted.

Most candidates suggested a smooth curved path between Launch and Landing sites.

Because the Apollo missions are mentioned in the Specification, some candidates evidently 
had studied a little more detail on their trajectories. They gained all three marks, by including 
the gravity-assist around the Earth, and orbit around the Moon, in their answers.

This candidate's response is given two marks.

As well as the smooth curve between the Earth and the Moon, it shows 
an orbit of the Moon before landing.

Total: 2 Marks
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Question 5 (c)

This question was well-answered, with most candidates being able to recall at least one piece 
of information obtained by the Apollo missions.

The composition of the surface rocks and their link to the Giant Impact Hypothesis was the 
most popular response.

Some candidates lost marks by giving very vague answers such as ‘its structure’, ‘its orbit’, 
‘surface conditions’ etc.

Two specific measurements were required for full marks in this 
question.

Total: 2 Marks
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Question 6 (a)

The different compositions of the Earth and Jupiter were widely understood by the majority 
of candidates as the cause of Jupiter’s comparatively low mass.

Although this was sufficient for the award of the two marks, some candidates were also able 
to talk about the planets’ differing densities.

Jupiter's gaseous composition and the Earth's rocky composition are 
expressed clearly, here.

Total: 2 Marks

The highest quality answers recognised our planet's unique status and 
rewarded it with a capital letter! ('Earth' not 'earth')
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Question 6 (b)(i)

Generally, this year’s cohort of candidates showed a good understanding of the objects 
shown in Figure 13.

Almost all candidates were clear that ‘X’ was the shadow of a moon, rather than a physical 
feature on Jupiter. However, only a very small proportion of candidates realised from very 
careful inspection of the photograph in Figure 13 that Europa was illuminated from the top 
right of the picture, meaning that the shadow at ‘X’ must be cast by another moon not 
included in the picture.
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Only a very few candidates pointed out that the direction of 
illumination of Europa and the position of the shadow at 'X' were 
inconsistent. The shadow must, therefore, have been cast by another 
moon of Jupiter.

The name of the second moon was obviously not required in this 
question.

Total: 2 Marks
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Question 6 (b)(ii)

Most candidates were able to suggest some of the physical properties of the Great Red Spot, 
such as its gaseous nature or the idea that it is believed to be a large storm in Jupiter’s 
atmosphere.

Obviously candidates who stated that it was 1.Great and 2.Red gained no marks.

This candidate, very concisely, lists two physical features of Jupiter's 
Great Red Spot.

Other successful answers referred to the high speed winds involved or 
its great size – comparable with that of the Earth.

Total: 2 Marks
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Question 6 (b)(iii)

Although many candidates gained a mark on this question by stating that telescopes on the 
Earth were unable to image the Great Red Spot until 1878, a number did not explain that this 
was caused by insufficient aperture, resolution or magnification. Often they stated simply 
that ‘telescopes were not good enough’ (= 1 mark).

This response identifies inadequacies in nineteenth-century telescopes 
as the cause, and includes specific astronomical terms such as 
'resolution', to gain both marks on this question.

Total: 2 Marks
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Question 6 (c)

Unsurprisingly, as the largest planet in the solar system, Jupiter plays a prominent role in 
almost all theories of the formation of the solar system.

Although there is still much debate in this area of the subject, the award of marks in this 
question required candidates simply to list features that can be explained successfully, such 
as those listed in the Mark Scheme.

This candidate describes the fact that giant gas planets such as Jupiter 
are thought to form further from the Sun than its current position – a 
clear piece of evidence that Jupiter has changed its position during the 
life of the solar system.

The second point seems to be referring to the fact that Jupiter is the 
most massive planet in the solar system which, on its own, is 
insufficient for the award of a mark.

Total: 1 Mark
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Question 7 (a)(i)

Section 7(a) of the examination paper required a straightforward calculation, followed by a 
more demanding calculation, on a scale model of the solar system.

Since the model used a very simple scale of 1cm = 1AU, this first calculation simply required 
candidates to look up the mean orbital radius of Neptune from the Formulae and Data Sheet 
(30AU) and then transpose it into centimetres.

Since the unit (cm) was supplied on the paper, just the number 30 was required for the 
award of this mark.

Even though working was not required in this question, this candidate 
has accompanied their answer with clear and labelled working – an 
example of excellent practice.

Total: 1 Mark
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Question 7 (a)(ii)

Although this question used the same simple 1cm = 1AU scale as Q7(ai), it was complicated 
by the fact that the distance was given in light years.

Consequently, this question had an additional mark for converting 0.8 l.y. into AU, followed 
by a mark for scaling into centimetres.

The final answer of around half a kilometre demonstrates the immense size of the outer 
reaches of the Sun’s gravitational influence.

Re-creating a scale model of the solar system on this scale could therefore be an effective 
learning activity for candidates studying GCSE Astronomy. Even the outer reaches of the 
Kuiper Belt would only be half a metre from the Sun on this scale.

Although not assessed in this question, the appropriate number of significant figures in a 
numerical answer can be accessed by looking at the numbers given in the question.

Six significant figures is unlikely to be the correct number in any GCSE question.

This is a correct answer, accompanied by clear and labelled (although 
rather diagonal) working – excellent examination technique.

Total: 2 Marks
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Question 7 (b)(i)

Section 7(b) presented candidates with information about Johann Bode’s simple number 
pattern, which models very closely the orbital radii of some of the major planets in the solar 
system.

The first question (Q7(b)i) simply required candidates to look up the relevant orbital radii 
from the Formulae and Data Sheet and then subtract them from the predictions of Bode’s 
number pattern.

Although at the time Bode proposed his law, the orbital radius of 2.8AU was thought to be 
empty, almost all candidates were aware that this coincides closely with the mean orbital 
radius of the Asteroid Belt.

A few candidates subtracted Bode’s predicted radii from the actual radii, to obtain negative 
numbers in the Difference column. Although the sign of the numbers in the Difference 
column is arbitrary, the others in Table 3 show clearly the system being used in this example.
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This response shows a full set of correct answers, correctly looked-up 
and subtracted.

Total: 3 Marks
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Question 7 (b)(ii)

As illustrated by the Indicative Content in the Mark Scheme, there is a rich vein of material to 
be discussed when evaluating the success of Bode’s Law.

From some striking similarities (Mercury to Saturn), there followed some impressive 
‘predictions’ (Asteroid Belt and Uranus) along with some disappointing results (Neptune). 
Even candidates who had not come across Bode’s Law before, therefore, had much to 
evaluate.

The majority of candidates were able to provide a clearly-expressed piece of extended writing 
that was comfortably within Level 2 (3 or 4 marks) on the Mark Scheme. Those covering a 
number of points within the Indicative Content were thus awarded the higher of these two 
marks (4).

This candidate presents a clearly-expressed piece of writing (Level 2). 
They make full reference to the data in Table 3 and identify a number 
of points from the Indicative Content.

Total: 4 Marks
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Question 8 (a)

Almost all candidates were aware that X-rays do not pass through the Earth’s atmosphere.

Many completed the full explanation by adding that satellites place telescopes above the 
atmosphere.

Both points on the Mark Scheme are expressed clearly in this answer.

Total: 2 Marks
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Question 8 (b)(i)

The vast majority of candidates were aware that a black hole has an escape velocity greater 
than the speed of light and will thus not emit any waves from the electromagnetic spectrum.

Candidates who expressed the same idea in simpler terms by commenting on the black 
hole’s incredibly strong gravity, were also awarded this mark.

The incredibly strong gravitational field created by a black hole was 
widely reported by this year's candidates, as this response shows.

Total: 1 Mark
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Question 8 (b)(ii)

Candidates had been told that Cygnus X-1 is believed to be a binary system, by the question.

In order to gain the first mark they were expected to realise that, since one of the 
components was a black hole, it would look very different from a binary system of two 
similar mass components. Consequently, those candidates who described a binary system of 
two similar mass components were not awarded the first mark from the Mark Scheme.

Another common misconception was that the black hole, rather than the material being 
accelerated towards it, would emit the X-rays and this cost some candidates the third mark.

This was another question where a ‘clearly labelled diagram’ (as prompted in the question) 
was almost an essential requirement for a top-quality answer. Trying to describe the 
mechanism for X-ray emission in the Cygnus X-1 system purely by the use of text is a 
technique to be discouraged.
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This response illustrates how effective a clearly-labelled diagram can be, in conveying 
detailed information, compared with a paragraph of text.

This is an impressive attempt at a detailed diagram of the Cygnus X-1 
system, showing a stellar mass companion to the black hole and an 
accretion disc of accelerated material emitting X-rays.

Total:3 Marks
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Question 8 (c)(i-cii)

A simple inspection of the image in Figure 14 shows that the centre of the galaxy produces 
the strongest X-ray emission.

Most candidates were able to explain this in terms of the greatest density of stars, whilst 
others went on to refer to the supermassive black hole believed to exist there.

As well as identifying the galactic core correctly, this response provides 
an excellent explanation in terms of the supermassive black hole and 
accelerated material, such as an accretion disc.

Total: 3 Marks
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Question 8 (d)

Since a wide range of luminous objects in the universe produces X-rays, almost all candidates 
were able to supply at least one celestial object for this question.

This response gives two examples of specific objects that are strong 
emitters of X-rays.

Total: 2 Marks
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Question 9 (a)

This question examined candidates’ ability to assess the suitability of a piece of observing 
equipment for observing a particular astronomical object, in this case, the Sun.

Although many candidates noted the relatively small aperture of this telescope and its low 
magnification (17.5x), marks were awarded for commenting on its suitability for observing 
numbers of sunspots. Given that the Sun is extremely bright and covers a relatively large 
angle of view, a small aperture and moderate magnification (and hence wide angle of view), 
were not a significant disadvantage.

A surprisingly small proportion of candidates commented on the safety features of this 
equipment, such as the solar filter and use of a digital camera, rather than the human eye. 
The safety of the observer should be the first concern in any solar observation.
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This candidate’s response is just sufficient for the award of three 
marks, although there are several ways in which it could be improved, 
to align more closely with the requirements of the question.

Firstly, the candidate makes the point that an aperture of 76mm is 
relatively small and will not let in much light. They then link this, 
correctly, to resolution. However, although this is a valid point, it could 
be made much more strongly if it were linked to the enormous 
brightness of the Sun, concluding that it is not a disadvantage in this 
application.

Their comments about this reducing the theoretical resolution of the 
telescope are technically correct but would not have much effect in this 
case. A sunspot group will be well above this resolution limit and 
should not suffer from ‘fuzziness’.

Secondly, they have used the data in Table 4 correctly, to calculate the 
magnification of the telescope – 17.5x. They could have improved this 
point by going on to say that the low magnification creates a relatively 
wide angle of view, which is ideal for viewing the entire solar disc in a 
single image.

Thirdly, they have mentioned the safety benefits of using a phone 
camera to record the images instead of viewing them directly through 
the eyepiece. They could have gone on to say that the permanent 
image recorded by the phone camera will make the counting of 
sunspots much easier to perform accurately.

Total: 3 Marks
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Question 9 (b)

It was pleasing to see almost all candidates providing a Level 2 or higher response for this 
question.

The majority showed a good balance between positive features of the observations and 
areas for improvement. The higher-quality responses to this question showed a clear 
evaluation of the strengths and weaknesses of these observations, rather than just a list of 
each. They also made greater use of specific astronomical terms throughout.
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This clearly-expressed response (Level 2) contains only a few points 
from the list provided in the Indicative Content and thus gains 3 marks.

Total: 3 Marks
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Question 9 (c)

Many candidates misinterpreted this question as asking for a description of the apparent 
changing position of sunspot groups due to the Sun’s rotation. The question required 
candidates to describe how the appearance of a sunspot group (not its position) changed as 
the group evolved and eventually dispersed.

Along with many other questions in the GCSE Astronomy examination, it was essential to 
read the question fully and identify the exact points that it required. Writing about other 
points inevitably gains no marks.

Although this candidate broadly identifies one feature of the evolution 
of sunspot groups ('fade'), their answer is still primarily focussed on 
how the group will appear to move across the solar disc, due to the 
rotation of the Sun.

Total: 1 Mark

Read the question!
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Question 10 (a)(i)

There were some excellent explanations provided for this question, showing a clear 
understanding of the logarithmic nature of the magnitude scale. Many candidates 
strengthened their answers by calculating 2.526 and showing that it was close to 20 billion.

A few candidates misinterpreted this question as asking why the Sun appears so much 
brighter than Canopus, emphasising the need to read all questions very carefully before 
answering.

This response shows a clear understanding of the fact that each step 
on the magnitude scale increases brightness by a factor of 
approximately 2.5 times. Consequently, an increase of 26 magnitudes 
represents a very large increase in brightness.

Total: 2 Marks
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Question 10 (a)(ii)

Although a large number of candidates understood how to attempt this calculation, a 
significant number did not gain full marks on this question because they did not take account 
of its command word ‘Show…’.

As the Mark Scheme indicates, the marks on this question were for showing how an answer 
of around 4.5 is achieved. Some marks could be obtained by substituting numbers from the 
question into the distance modulus equation. However, this was not entirely straightforward 
because the distance (d) between the Earth and the Sun is given in kilometres on the 
Formulae and Data Sheet but needs to be in parsecs for this equation.

The third mark in this question was thus for converting d into parse, although many 
candidates did not make this important calculation explicit in their answers.

Candidates who completed the calculation correctly using the data in the question obtained 
a value of around 4.57 for the absolute magnitude of the Sun.

Responses to this question illustrated the importance of making each stage of a calculation 
clear, particularly in ‘Show…’ questions where all marks are for the working leading up to the 
final answer.
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This candidate recognises the command word in this question – 
'Show...'.

They make a conscious effort to 'show' clearly what they are doing at 
each stage of the calculation, rather than simply presenting a jumble of 
numbers with the intended answer underlined at the bottom.

They start their answer by writing out the values they will be inserting 
for each variable. This is an excellent strategy, used by only a minority 
of candidates.

The various stages of the calculation are sensibly placed on separate 
lines, leading clearly to their final answer at the bottom.

The sub-calculation of the distance in parsecs is integrated by means 
of brackets.

The only possible improvement would be to include the actual value 
that results from their calculation (about 4.57) so that it is clear that 
they have not simply copied '4.5' from the question.

Total: 4 Marks
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Question 10 (a)(iii)

Almost all candidates appreciated that the Sun has a very bright apparent magnitude as a 
consequence of its very small distance from the Earth in interstellar terms and thus gained 
the first mark.

A pleasing proportion of candidates also explained that the Sun’s apparent magnitude is 
brighter than its absolute magnitude because it is closer than 10pc – the distance from which 
absolute magnitude is calculated.

This response establishes the closeness of the Sun to Earth as the 
cause, and thus gains one mark.

The significance of the distance of 10pc in the relative sizes of the 
absolute and apparent magnitudes is not mentioned.

Total: 1 Mark
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Question 10 (b)(i)

Most candidates understood that Star A must be further from the Earth if it appears the 
same brightness as Star B, but is actually three magnitudes brighter.
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Question 10 (b)(ii)

This question helped to differentiate candidates in relation to their understanding of how 
stellar magnitude is linked to brightness, and then to distance via the inverse square law.

Although many candidates were able to complete some of the initial steps in its solution, only 
a very few were able to work through to the correct answer.

After realising that a magnitude difference of three equates to a brightness difference of 
about sixteen times, the next step was to understand that this could be achieved by placing 
Star A four times further away than Star B.

If Star A is 60pc from the Earth, then this would require Star B to be at 60/4 = 15pc from 
Earth.

As is always the case with extended calculation questions like this, a number of marks were 
available for candidates who made clear each of the stages in working out their answer.

This candidate's answer is also an excellent example of showing full and clear working.

If this candidate had arrived at an incorrect final answer, they would still have been able to 
gain a number of marks for working, because each stage is clearly presented and thus easily 
accessible to the examiner.
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This candidate reaches the correct answer for this calculation (15pc) 
and thus gains full marks.

As their working shows, they deduce that a sixteen times difference in 
brightness, which implies a four times difference in distance, makes 
Star B four times closer than Star A.

Total: 3 Marks

Always show your working. You will usually receive some marks.
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Paper Summary

Summary

Based on this year's examination, the following points have been identified as areas where 
future candidates could strengthen their performance in this qualification:

‘Explain’ means why something happens, not ‘what'
‘Compare’ requires both sides of the argument
‘Evaluate’ means arrive at a judgment
’Show’ – needs each step of reasoning in the working
Label diagrams fully
Bring a suitable calculator
Know how to operate the calculator
Show your working in a structured way
Round your answer to a sensible number of significant figures
Use given data when required to do so
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Grade boundaries

Grade boundaries for this, and all other papers, can be found on the website on this link:

https://qualifications.pearson.com/en/support/support-topics/results-certification/grade-
boundaries.html
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