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Introduction
The 2019 set of papers for GCSE Astronomy represents the first examination of the new 9-1 GCSE

Specification for the subject.

Whilst the majority of the subject content remains the same as in the previous specification, a

number of new topics have been introduced in order to:

provide greater challenge within the new 9-1 qualification, although some of the most

challenging questions in the examination are set on existing material.

improve the coherence and breadth of the material covered in several topic areas, thus helping

to support high quality teaching and learning.

strengthen the observational thread which runs throughout the subject, as emphasised by the

group of leading UK astronomers who were consulted from the outset in the development of this

Specification.

The 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 mirroring a similar division of material within the Specification.

The central focus on observational astronomy is very evident in these examination papers. Many

questions are designed around presenting candidates with the results of an astronomical

observation and asking them to process the information and arrive at scientific conclusions.

Other questions ask candidates to comment on the conclusions which other people, 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.

It is clear from this year's examination that centres and their candidates have more than risen to

the challenges of the broader specification and more demanding examination papers.

Despite the changes to the qualification, the enthusiasm and commitment that have always

characterised those involved in the teaching and learning of GCSE Astronomy continues 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 – that went into the preparation of this

year's cohort.

Examiners were particularly impressed by the depth with which some candidates have mastered

much of the material – and within a relatively short period of time. As is often the case with this

subject, it is clear that for many candidates it represents a wider interest extending well before the

examination.
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Comprehensive Topic Support Guides have been produced to support teaching and learning in these

new areas. These may 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.

Although it may seem an obvious point, it was clear that a significant number of candidates lost

marks because they did not understand the requirements of the question. In particular, candidates

must play close attention to the 'command' word used at the beginning of each question. The

command words invariably determine the structure of the mark scheme. Candidates should also

note that the number of marks indicates the complexity required of the response: the more marks,

the more lengthier or complex the response.
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Question 1 (c) 

Very few candidates scored zero marks on this question. The marks were differentiated between

those candidates that did and did not show two distinct regions within the sunspots.

A typical 2 mark response. The 'umbra' and 'penumbra' do

not need to be named.

1 mark gained for candidates that only showed a dot.
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Question 2 (c) 

A typical 2 mark response. 'Probes' was only just sufficient,

although spacecraft/satellites would be preferred.

Candidates were often awarded 1 mark because they

named the use of a satellite, but did not go on to explain

that to observe the Moon's far side the satellite must then

travel to (and orbit) the Moon.
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Reference to libration was awarded no marks.
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Question 3 (e) 

Most candidate responses referred to either the use of filters or projection. However, it was often

not clearly explained (in words or diagram) how to implement this method. If on reading the

method, a person unfamiliar with this technique could successfully attempt it, then the second

mark was awarded.

1 mark awarded because 'projection method' was not

stated.
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1 mark awarded because although the candidate named

the method, it is not clear where the filter should be

placed (over the objective). 'Alpha filter' was condoned in

this instance.
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Question 4 (a) (i)

This question was answered well by candidates. If they correctly identified the orbiter as the most

suitable probe, then they usually went on to give a correct reason. Few candidates therefore scored

only 1 mark.

A typical 2 mark response.
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Question 4 (a) (ii)

A typical 2 mark response.
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Many candidates who scored 1 mark appreciated that the

distance was 0.5 AU. However, they then went on to make

a numerical calculation error.
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Question 4 (a) (iii)

Candidates found this question very difficult and there were very few responses that gained 2

marks. Most candidates neglected the simple fact that the journey distance between Earth and

Mars may not happen at opposition. However, some candidates did state that the orbiter may not

fly in a straight line and even went on to explain why, in terms of dropping successfully into an orbit

around Mars.

The most common mistake was the suggestion that the orbiter journey distance would be greater

because on arrival it would then go into orbit (200 times) around Mars.
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A very common candidate response that referred to

multiple orbits around Mars increasing the distance

travelled. No marks awarded.

Often 1 mark was awarded where one of the reasons was

correct and also supported by a suitable diagram. Few

candidates were able to correctly identify two correct

reasons.
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A 2 mark response.
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Question 4 (b) (i)

A typical 2 mark response.

Some candidates only scored 1 mark because they

repeated the reason.
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This response was awarded no marks. It highlights some

of the most common mistakes which were:

too close to the sun

too expensive

too far away
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Question 5 (b) 

For Q5(b)(i) some allowance was made for the Label S. Candidates who placed the label either just

above or below the main sequence but with a spectral type G were given the mark in light of the

fact that it would be difficult to see the label S if it were written inside the main sequence band.

Question 5 (c) 
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Some candidates just guessed the position of the labels,

including positions in which stars are not found on the HR

diagram. Many candidates do not know that radiation

pressure is the balance against gravity for main sequence

stars. This response was awarded zero marks.

GCSE Astronomy 1AS0 02     19



Question 5 (d) 

Many responses to this question indicated that candidates were unaware that neutron stars cannot

be classified with a spectral type because they do not emit visible light.

A common misconception was that neutron stars cannot

be plotted on the HR diagram because they are too faint.

This response gained no marks.

This candidates response shows just enough

understanding to be awarded the mark.
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Question 5 (e) 

Many candidates described the life cycle of a (low mass)

star but did not explain why. This common mistake was

awarded no marks. Weaker candidates were able to recall

the name and order the stages of stellar evolution but

were not able to describe why these changes occur in

terms of mass or balances within the star.
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It was pleasing to note that many centres have successfully

taught the Chandrasekhar limit, which is new content for

GCSE Astronomy. This response was awarded 2 marks.
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Question 6 (a) 

Quite a few candidates placed either ticks (or crosses) in

the boxes, but not both. The question clearly stated that

both were required and subsequently these responses

were marked incorrect. This candidate received no marks

for this response.
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Question 6 (c) 

A typical 2 mark response showing an Open Universe and

rate of expansion increasing.
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This response gains 1 mark – it shows an Open Universe

only.

GCSE Astronomy 1AS0 02     25



Question 6 (d) 

It was quite common for candidates to attempt a

conversion from parsecs to light years but neglected to

appreciate the value of the standard prefix mega in Mpc.

This response received 1 mark due to this error.
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Question 7 (b) 

Candidates were able to give many of the stated advantages/disadvantages. However, to gain full

marks the question required candidates to give both sides of the argument which some neglected

to do. Candidates should appreciate the meaning of the command word ‘compare’ when writing an

argument.

One common misconception was that landers have to return back to Earth whereas orbiters stay

within the system.

Question 7 (c) 

By far the most common answer was that Europa and

Enceladus are ‘far away’. The majority of candidates did

not appreciate that once a craft has left Earth’s orbit, the

distance travelled does not affect the energy

requirements. This response gained no marks.
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Leaving Earth’s gravitational field was sufficient to gain the

mark.
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Question 7 (d) (i)

It was a very common misconception that liquid water

could exist in the moon’s interior due to the presence of a

hot core. This was awarded no marks. These responses did

not appreciate that the moons are orbiting a gas giant.
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A typical 2 mark response.
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Question 7 (d) (ii)

A typical 2 mark response.

A typical 0 mark response often referred to no/low gravity.
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Another typical 0 mark response which refers to internal

pressure.
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Question 7 (f) 

Many candidates thought that Phoebe’s irregular shape

was caused by bombardment or that it had been

fractured/broken due to impact. The question attempted

to steer candidates away from this type of response by

pointing out that Phoebe has a much smaller mass than

Europa. This was awarded no marks.
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A typical 2 mark response. It was encouraging to see that

centres have successfully taught about the balance

between gravity and elastic forces which is new to this

syllabus.

34     GCSE Astronomy 1AS0 02



Question 8 (a) (i)

This question was well answered by candidates in a variety

of different ways including gravitationally bound stars or

stars orbiting each other. However, this is an example of

the most common incorrect answer and was awarded no

marks.
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Question 8 (a) (ii)

This is an example of a typical response that gained no

marks. Candidates frequently referred to ‘the amount of

space that can be seen’. It was disappointing to note that

very few candidates knew that field of view is an angular

measurement, and it is hoped that centres will make this

clear in the future.

This was just awarded the mark, although in future series

it is hoped that candidates will know that field of view is an

angular measurement rather than an area.
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Question 8 (a) (iii)

Most candidates successfully took and recorded the measurements required. The number of

candidates who could then apply this data to calculating an angular field of view reduced

substantially. The majority who went on to calculate the field of view were also able to convert this

answer into arc minutes. Not many responses were left unconverted in arc seconds.

Question 8 (a) (iv)

Some candidates neglected to ensure that the focal length

of the telescope was given in metres but the focal length of

the eyepiece was required in mm. Candidates need to look

closely at the units in numerical questions. This candidate

received 1 mark for the correct calculation but lost a mark

because the answer was in the wrong unit.
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Question 8 (b) 

Many candidates did not appreciate that if binary stars

were just resolved with the aid of a telescope, then it

would not be possible to resolve them with the naked eye.

This candidate’s response was common: the two stars

would appear closer together, when in fact they would

appear as one star. Centres need to stress that binary

systems when viewed with the naked eye appear

unresolved and look like one star. This response received 1

mark.

It was a surprise to note that many candidates thought

that the binary system would appear brighter (instead of

fainter) when viewed with the naked eye. It must be

assumed that these candidates were under the impression

that when the two stars appear closer together, their

brightness would combine and thus increase.
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Question 8 (c) (i)

A typical response for 1 mark. Many candidates identified

that radio waves are longer than visible light, but

unfortunately very few then went on to clearly explain that

an increase in wavelength will result in a decrease in

resolution for a fixed diameter objective. The question had

already stated that radio telescopes need large apertures;

the answer required why this is true.
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Question 9 (a) (iii)
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A typical Level 3 response (5 marks). This response is easy

to read and comprehend and contains many of the

improvements which could be implemented. Level 2

responses were often able to identify improvements. In

addition, Level 3 responses gave clear,

scientific/astronomical reasoning as to why these

improvements should be made.
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Question 9 (b) (i)

Few candidates appreciated that the band of light (the Milky Way) is also observational evidence

that our galaxy is spiral, and that we are in fact looking down the plane of our galaxy where more

stars are observed. Centres should clearly show the link between the Milky Way as a band of light in

the night sky and the Milky Way as our spiral galaxy and the fact that we are observing down its

plane.

Many candidates described the structure of a spiral galaxy

rather than the observational evidence that we live in one.

This response received no marks.

A common misconception which received no marks.
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This candidate's response showed just enough evidence to

gain 2 marks.
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Question 10 (a) (iii)

The majority of candidates knew that the distance modulus formula was required to answer this

question. However, substitution into the equation was poor and often candidates were awarded

only 1 mark. Those candidates that substituted in the correct values usually then went on to

correctly calculate the stars distance and were awarded all 3 marks.

An example of a model answer which received 3 marks.
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Question 10 (b) (i) - (ii)

Many responses to this question referred to Hubble’s

Law/red shift/spectroscopy and were awarded no marks.

Hubble’s Law is used to measure distances to galaxies, not

to individual stars. Centres should highlight that Hubble’s

Law is not a viable method for measuring stellar distance.

This response gained no marks.
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By far the most common correct response was the

parallax method. This candidate gained only 1 mark for

10(b)(ii) because their description of the method lacked

detail specifically the time taken between observations.

This response was awarded full marks. Very few

candidates selected the use of HR diagram as a method for

measuring stellar distance. This is new to the syllabus and

possibly suggests that it is not being stressed in centres.
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Question 10 (c) 
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A typical Level 3 response (6 marks). This response is easy

to read and comprehend. It has all the stages necessary to

successfully calculate the distance to Delta-Cephei and

contains extensive astronomical vocabulary. Many

candidates were able to perform to this level with one

exception: very few responses stated how the magnitude

of Delta-Cephei would be measured (i.e. with the use of

reference stars). Candidates that referred to the use of

reference stars often went on to achieve the full 6 marks.
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A typical Level 2 response (3 marks). This response can be

comprehended but is not complete. It demonstrates some

of the stages needed to calculate the distance to

Delta-Cephei.
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Paper Summary
Based on their performance on this paper, candidates are offered the following advice:

Ensure that candidates have been exposed to all parts of the Specification before the

examination.

Remember to use the Topic Support Guides – download from the GCSE Astronomy pages of the

Pearson website.

Review worked examples in the support material.

Practice examination questions under timed conditions.

Read the question carefully, then read it again. Notice the command word.

Check how many marks a question is worth – the more marks, the longer or more complex your

response will need to be.
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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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