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Introduction 
This guide has been put together using student responses to our Summer 2025 paper in 
GCSE (9-1) Astronomy.  
The question examples in this guide will give you a range of answers to show you the 
varied answers candidates may give. There are also detailed examiner comments for each 
answer to explain how the marks have been allocated, and the merits or development 
points for each answer. 
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1AS0/01 

Example 1 – Question 1c 

 
 
Mark Scheme 
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Student answers 

 
 

 
 

Examiner comments: this student’s drawing clearly meets all three of the marking 
points and thus scores a comfortable three marks. As well as covering well over a 
quarter of the sky, it has clear indication of some key cometary features such as 
the nucleus and possibly part of a second tail. Some candidates increased the 
clarity of their drawings by including labels, although this was not necessary for the 
award of full marks. 
Mark awarded = 3 
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Examiner comments: this student’s drawing shows clearly the shape and 
structure of a typical comet, with indication of a nucleus/coma and a tail. However, 
it does not address the third of the marking points, based on Tycho Brahe’s 
comment that the comet covered ‘almost a quarter of the sky’. The length of this 
student’s drawing is significantly less than the distance between adjacent compass 
points, marked on the horizon at the bottom of Figure 2. 
Mark awarded = 2 
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Example 2 – Question 3a 

 
 

Mark scheme 
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Student answers 

 
 

 

Examiner comments:  
(i) This student’s response has all seven of the bright stars in The Plough 

arranged in the correct pattern and with approximately correct proportions 
to the distances between them. It therefore gains both the marking points 
for this question. 
Mark awarded = 2 
 

(ii) The arrow provided is clearly aligned with the direction of the two ‘pointer’ 
stars in The Plough asterism, as required for the single marking point. 
Mark awarded = 1  
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Examiner comments:  
(i) This drawing clearly shows the characteristic ‘blade and handle’ shape 

of The Plough asterism and thus comfortably gains the first marking 
point. However, the three stars of the ‘handle’ are in a definite downward 
direction relative to the blade. In addition, these three stars do not form a 
consistent curve with Alioth slightly misplaced. 
Mark awarded = 1 
 

(ii) The arrow in this drawing is pointing at one of the stars, rather than 
indicating the direction of the Pole Star, as requested by the question. 
Mark awarded = 0 
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Examiner comments:  
(i) This student’s response contains a possible suggestion of four stars in a 

rectangle to provide the ‘blade’ of The Plough asterism but none of the 
other stars would be in the correct position to form any of the stars in the 
‘handle’. There is therefore nothing creditworthy in this drawing. 
Mark awarded = 0 
 

(ii) No arrow is provided in this drawing and so no credit can be given. 
Mark awarded = 0 
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Example 3 – Question 3bi-iii 

 
 

Mark scheme 
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Student answers 

 
 
 

 
 
 

Examiner comments:  
(i) This drawing clearly shows a ‘belt’ of three stars near the middle of a 

quadrilateral of stars. It is thus clearly recognisable as the 
constellation of Orion and achieves both marking points. 
Mark awarded = 2 
 

(ii) Betelgeuse is correctly marked as the top left-hand star in the 
quadrilateral of Orion. 
Mark awarded = 1 
 

(iii) The Orion Nebula needs is correctly shown in the area just below the 
‘belt’ of Orion. 
Mark awarded = 1 
 



 

16 

 
 

 

Examiner comments:  
(i) At first glance, this drawing shows a definite ‘belt’ of three stars near the 

middle of a quadrilateral of four stars. The additional (unnecessary) 
drawing of Orion’s arms and bow helps to support this. However, the top 
right-hand star of the quadrilateral (Bellatrix) is drawn in the wrong 
position – much too close to the central axis of the constellation. It could 
be argued that the candidate has correctly drawn the star Meissa, which 
is part of Orion. However, the question specifically asks for the seven 
‘brightest’ stars in Orion, of which Meissa is not one. 
Mark awarded = 1 
 

(ii) Betelgeuse is correctly marked as the top left-hand star in the 
quadrilateral of Orion. 
Mark awarded = 1 
 

(iii) Although a considerable distance from its actual position, the label for 
the Orion Nebula is placed within the constellation’s quadrilateral and 
just below its ‘belt’ and is thus just creditworthy. 
Mark awarded = 1 
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Examiner comments:  
(i) Orion’s characteristic ‘belt’ within a quadrilateral of four stars is not 

immediately visible in this drawing. The quadrilateral is not correctly 
drawn, and the belt extends beyond it. However, a belt of three stars is 
clearly visible, allowing this response to gain one mark. 
Mark awarded = 1 
 

(ii) Although the quadrilateral is not correctly drawn, the labelled star is 
(arguably) its top left-hand star and can thus be credited. 
Mark awarded = 1 
 

(iii) The candidate appears to have identified one of the stars as being the 
Orion Nebula which is incorrect. Even the letter ‘N’ itself, is outside the 
creditable area shown in the Mark Scheme. 
Mark awarded = 0 
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Example 4 – Question 3biv 

 
Mark scheme 
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Student answers 

 
 

 
 
 
 

Examiner comments: this response shows how almost all the marks on a 
question can be gained by the use of a clearly labelled diagram. 
The student’s carefully drawn, and fully labelled diagram shows that Orion is 
directly above the Earth’s equator, i.e. on the celestial equator, thus gaining the 
first marking point. 
The two sets of observers have been placed in approximately correct positions on 
the labelled Earth and lines representing the horizon drawn at both points, which is 
sufficient for the second marking point. 
Mark awarded = 2 
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Examiner comments: Although much of this response simply repeats what is 
stated in the question, it also partially addresses both of the required marking 
points. The constellation of Orion is drawn hovering above the middle of the Earth. 
The diagram suggests the first marking point without fully achieving it. The 
constellation of Orion is shown hovering above the middle of the Earth but neither 
the earth’s equator nor the celestial equator is labelled or mentioned. 
The comment about latitude and the labelled latitudes on the diagram are re-
statements of information given in the question. The lines sprouting from each of 
the observers are suggestive of indicating horizons but, once again, there is no 
clear labelling to confirm this. 
The student also seems to have made an attempt to show the relative positions of 
the two groups of observers, with the Inuit shown closer to the pole than those in 
South America. However, the lack of a labelled equator or precisely positioned 
poles makes this hard to credit. 
Mark awarded = 1 
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Example 5 – Question 4b 

 
 

Mark scheme 

 
 
 
 

Examiner comments: this response links Orion’s extensive visibility to observers 
on the Earth to the brightness of its stars and the area of sky that it covers. Since 
neither of these points is correct, it contains nothing creditworthy. 
Mark awarded = 0 
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Student answers 

 
 

Examiner comments: This response mentions the central point of this explanation 
– that the plane of the Moon’s orbit is tilted with respect to the Sun’s orbital plane 
or the ecliptic. 
However, this point is not developed, and the answer also seems to suggest that 
the Moon crosses the Sun’s orbital path, which is incorrect. 
Mark awarded = 1 



 

23 

 
 

 
 
 

Examiner comments: Although this response presents a broadly correct diagram 
of the motions of the Sun, Moon and Earth it does not address the specific issue 
raised by the question. The last line of the answer is related to the question but is 
insufficiently developed for the award of a mark. 
Mark awarded = 0 
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Example 6 – Question 4ci 

 
 

Mark scheme 
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Student answers 

 
 
 
 
 
 
 
 
 

  

Examiner comments: This is a high-quality response which is close to achieving 
all three marking points. The lengthy period over which the moon can appear full 
to the naked eye and the much shorter period associated with the appearance of 
the crescent Moon are both very clearly explained. 
To achieve full marks the student simply needed to say that use of the crescent 
Moon would give a more precise measurement of the time of the end of the 
month. However, “easier to see” is not quite sufficient for the award of this 
marking point. 
Mark awarded = 2 
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Examiner comments: The first half of this response is effectively repeating the 
question, and the second half is unclear, leaving nothing creditworthy in the 
answer. 
Mark awarded = 0 

Examiner comments: This response begins very promisingly, clearly pointing out 
the first marking point - the extended period over which the Moon can be judged to 
be ‘full’ by the naked eye. However, it does not continue by stating the second 
marking point by contrasting this with the crescent Moon. 
Mark awarded = 1 
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Example 7 – Question 4cii 

 
 

Mark scheme 
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Student answers 

 
 

 

 
 

 
 
 
 
 

Examiner comments: Although much of this response repeats material that is 
given in the question, by mentioning the use of the Moon, it is just sufficient for the 
award of the first marking point. It establishes a clear link between the date of Eid 
al-Fitr and the appearance of the Moon. 
Mark awarded = 1 

Examiner comments: This response efficiently provides both the marking points 
within its first sentence – the link to the motion of the Moon and the fact that there 
are not a whole number of lunar months in a year. 
Mark awarded = 2 
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Example 8 – Question 5a 
 

 
 

Mark scheme 

 
Student answers 
 

 
 

 
 
 

Examiner comments: This response makes the first marking point twice. The 
additional comment about the Equation of Time being positive or negative is 
insufficient for a second mark. 
Mark awarded = 1 
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Example 9 – Question 5biii 

 
Mark scheme 

 
 

Examiner comments: This response simply states that the Equation of Time is 
the difference between apparent and mean solar time, thus achieving the first 
marking point only. 
Mark awarded = 1 



 

31 

Student answers 

 
 

  
  

Examiner comments: this response achieves the first two marking points of this 
demanding question by pointing out that most of the increasing daylight length is 
seen at sunset, due to the decreasing Equation of Time. 
To achieve the final marking point, the student needed to say that the Equation of 
Time was decreasing at a faster rate than the daylight length was increasing. 
Mark awarded = 2 
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Examiner comments: Despite an initially promising diagram, this response 
appears to be suggesting that the angle between the celestial equator and the 
ecliptic varies during the year, which is not correct. Pointing out that the Sun’s 
midday altitude increase after the solstice is not addressing the explanation 
required by the question. 
Mark awarded = 0 



 

33 

Example 10 – Question 6ai 

 



 

34 

Mark scheme 

 
  



 

35 

Student answers 

 

 

Examiner comments: this student’s graph meets all three of the required marking 
points with good use of the space available, correctly labelled axes, correctly 
plotted points and a line of best fit. 
Mark awarded = 3 
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Examiner comments: Although there are a number of issues with this student’s 
graph, they (perhaps fortunately) only result in the loss of one mark. Firstly, the 
student has chosen to plot the independent variable (date) on the vertical axis of 
the graph. Secondly, they have plotted the azimuth scale in reverse, resulting in an 
incorrect line of best fit. 
Mark awarded = 2  



 

37 

Example 11 – Question 6b  

 
 

Mark scheme 

 
 



 

38 

 
 



 

39 

Student answers 

 
 

 
 

Examiner comments: This student’s response shows the skills of synthesis and 
integration required for Level 2. Evidence supporting their conclusion is clearly 
presented and additional qualifications related to other occasions when the Sun 
shines through Box Tunnel are well integrated. The student has mentioned a 
number of points from the Indicative Content lost and thus scores the higher of the 
marks in the level 2 band. 
Mark awarded = 4 
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Examiner comments: This student’s response is presented as a list of short 
phrases which makes it more difficult for linkages and smooth synthesis to be 
demonstrated. The response also seems to link shining through the tunnel with 
shining east, which is not correct.  
As a result, this response does not meet the requirements of a Level 2 answer. 
Mark awarded = 2 
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Example 12 – Question 7a  

 
 

Mark scheme 

 
 

Student answers 

 
 

 
 

Examiner comments: Although only one sentence, this response covers two of 
the points in the mark Scheme. It establishes that the Milky Way is a faint band of 
light and that it stretches across the sky and thus scores full marks. 
Mark awarded = 2 
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Examiner comments: this response uses very general terms which could apply to 
a wide range of astronomical objects which is never advisable when describing a 
specific object like the Milky Way. 
Although the Milky Way contains stars and gas, the question asks for a naked-eye 
description, making it not possible to credit this point. 
Mark awarded = 0 

Examiner comments: this response contains little specific information but does 
indicate that the Mily Way stretches across the sky, allowing it to meet one of the 
points on the Mark Scheme. 
Mark awarded = 1 
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Example 13 – Question 7bii 

 
 

Mark scheme 
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Student answers 
 

 
 

 
 

 
 

 

Examiner comments: This response makes both points in the Mark Scheme, 
although its first point would have benefitted from being expressed a little more 
clearly. “You can see your horizon” is not entirely clear but just about indicates that 
a planisphere includes the observer’s horizon – unlike a star chart. 
The second point is much more completely expressed and comfortably achieves 
the second marking point. 
Mark awarded = 2 

Examiner comments: This response makes two correct points about a 
planisphere but they both relate to the same (second) point in the Mark Scheme, 
giving the student only one mark for this response. 
Mark awarded = 1 
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Examiner comments: Although this response refers to a planisphere’s use of 
dates and times, the phrase “gives exact dates and times” is not correct. A 
planisphere can be adjusted to allow for the date and time of the observation but 
this is not ‘giving’ dates and times. The response does not therefore meet the 
requirements of the second marking point. 
Mark awarded = 0 
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Example 14 – Question 7c  
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Mark scheme 

 



 

48 

 
 



 

49 

Student answers 
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Examiner comments: This student’s response synthesises the information in the 
question and integrates this with considerable additional knowledge and 
understanding, thus comfortably meeting the standards required for Level 2. 
The response offers a number of the practical suggestions for observing the Milky 
Way listed in the Indicative Content, putting it in the upper half of the Level 2-mark 
band. 
Mark awarded = 4 
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Examiner comments: The ‘bullet point list’ style of writing is well suited to questions 
asking for the design of an observational programme. It allows the sequence of 
preparations, observations and precautions to be clearly established. As in this 
example, this can then result in a response worthy of Level 2. 
This student has also written almost complete sentences for each bullet point, further 
strengthening their responses’ position in Level 2. They have also mentioned some 
of the points from the Indicative Content list in the Mark Scheme. 
Mark awarded = 3 
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Example 15 – Question 8a 

 
 
Mark scheme 
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Student answers 

 
 

 
 
 
 
 
 
 
 

Examiner comments: This student has made very effective use of both text and a 
carefully labelled diagram to address all four of the points in the Mark Scheme, thus 
scoring full marks. 
Mark awarded = 4 
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Examiner comments: This high-quality response to this demanding question 
achieves almost all the points listed in the Mark Scheme, using both text and a 
labelled diagram.  
The student’s only mistake has been to place the Earth, instead of the Moon at the 
right angle in their triangle. 
Mark awarded = 3 
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Examiner comments: This student has used a bullet-point list for the text in their 
answer, which is an effective way of describing an observational procedure. Their 
description of Aristarchus’ method is almost correct but the wrong lunar phase is 
indicated in both their text and diagram, which has lost them a mark. 
Mark awarded = 3 
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Example 16 – Question 8bi 
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Mark scheme 

 
 

Student answers 
 

 
 

Examiner comments: This student has correctly completed the calculation for this 
question, including noticing that the radius of the Earth, given in Table 5, needs to 
be doubled before combining with the other numbers in the table. 
They have also sensibly included evidence of the stages in their working. This would 
have ensured that they would have still gained some marks even if their final answer 
had been incorrect. 
Mark awarded = 3 
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Examiner comments: This student’s calculation has resulted in an incorrect answer 
due to division by one of the ratios given in Table 5 instead of multiplication. 
However, due to the provision of working, some credit can be given for a correct 
multiplication by the solar/lunar distance ratio, which is part of the correct solution. 
Mark awarded = 1 



 

59 

Example 17 – Question 8bii  

 
 
 
 

Mark scheme 
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Student answers 

 
 

  

Examiner comments: Following on from the equation given in the question, this 
student has shown clearly which numbers are being substituted for which variables 
and how the final answer is calculated. 
On this occasion, the correct answer is produced, gaining the student full marks. In 
addition, if the final answer had been incorrect, this student could still have achieved 
one mark, for their clear working. 
Mark awarded = 2 
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Examiner comments: This student calculated the Earth-Sun distance as 182 
700km in the previous question (8bi). However, they have correctly calculated the 
percentage error of this value in this question, showing their working clearly.  
It is therefore possible for them to score full marks on this question as the only reason 
for their incorrect final answer would be their earlier error in Q8bi. However, despite 
including it in their working they have forgotten to convert their fractional error into a 
percentage error by multiplying by 100. They therefore lose a mark, as percentage 
error is specifically requested in the question. 
Mark awarded = 1 
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Example 18 – Question 8b(iii)  

 
Mark scheme 

 
Student answers 

 
 

 
 

Examiner comments: This response clearly indicates the need for multiple 
observations and measurements when calculating the Earth-Sun distance and the 
fact that each contributes to the inaccuracy of the final value. The response has 
therefore met both the points required by the Mark Scheme. 
Mark awarded = 2 



 

63 

 
 

 
 
 

 
 
 

 
 
 

Examiner comments: This response presents the popular idea that ancient 
estimates for the astronomical unit were inaccurate due to a lack of modern 
technology such as telescopes and satellites. However, there are numerous 
examples of the high precision of ancient astronomical observations. Calculation of 
the astronomical unit was achieved by combining several observations, resulting in 
substantial compound error, which is not mentioned in this response. 
Mark awarded = 0 

Examiner comments: This response strongly implies that the Earth-Sun distance 
relies on (at least one) earlier observation and thus inevitably inherits observational 
errors from it. It has thus gained the second marking point in the Mark Scheme. 
Mark awarded = 1 
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Example 19 – Question 9a  

 
Mark scheme  
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Student answers 

 
 

 
 
 
 
 
 
 
 
 

Examiner comments: This student has correctly calculated both parts of this 
question and thus receives full marks. They have also shown their calculations so 
that they would still receive some credit if their final answers were incorrect. A further 
improvement to their working would be to include the astronomical ideas that they 
have used such as the Sun being on the celestial equator and having a declination 
of 0°. In this way they would be certain of scoring almost all the marks, even if their 
final answer was not correct. 
Mark awarded = 4 
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Examiner comments: This student has correctly calculated the Sun’s altitude but 
not its azimuth and thus scores three marks. Their working shows their altitude 
calculation clearly but would have provided even stronger support in the event of an 
incorrect final answer if the astronomical reasons behind subtracting 34° from 90° 
were stated, as shown in the Mark Scheme. 
Sketches of the Earth relative to the celestial sphere and of the observer’s horizon 
are excellent aids in question like this and this candidate has made use of both. 
Sadly, they have not prevented the candidate from the common assumption of the 
Sun being due south, rather than due north, at noon. 
Mark awarded = 3 
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Examiner comments: This response does not arrive at the correct answer for either 
part of the question. However, the student has made an effort to set out not only 
their calculations but also the astronomical ideas that they have used. As a result, 
they have gained one mark for pointing out that the Sun has a declination of zero at 
the spring equinox. 
As with many candidates who live in the northern hemisphere of the Earth, the 
candidate has also assumed that the Sun will be due south at noon (180° azimuth) 
whereas, as the photograph shows, the Sun is due north (0° azimuth) at noon in 
Sydney. 
This response would also have benefitted from more thorough checking of the 
answers. Further thought about the altitude of 90° for the Sun would reveal that it 
cannot be correct as Sydney is comfortably outside the Earth’s tropical zone (23½°N 
to 23½°S latitude). 
Mark awarded = 1 
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Example 20 – Question 9b  

 
Mark Scheme 
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Student answers 

 
 

 
 
 
 
 

Examiner comments: This response shows a correct calculation of the angular 
distance between Sydney and the Prime Meridian, accompanied by calculations with 
some astronomical justification. The working shown could be enhanced further by 
stating the astronomical significance of each calculated number. 
Unfortunately, this response does not indicate that the calculated longitude is East 
of the Prime Meridian and thus a mark is lost. 
Mark awarded = 3 
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Examiner comments: The key to this question is calculating the time difference 
between Sydney and Greenwich, either by comparing their apparent solar times or 
by comparing their mean times. This student’s response appears to complete only 
the first stage of both methods. The AST in Greenwich (01:55) is calculated 
(although not labelled) and the calculation for the mean time in Sydney (12:00 - 2) 
is also shown. This response therefore effectively gains the same working mark 
twice. 
The response also gains a second mark as there is evidence that the student 
understands the need to divide the number of minutes by four to find the number of 
degrees of longitude. Although not explicitly shown in their working, they have 
divided the AST in Greenwich by four to arrive at their final answer. 
Mark awarded = 2 
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Examiner comments: This response does not progress very far through the many 
stages towards the final answer. However, the student has correctly calculated the 
apparent solar time in Greenwich, which gains one mark. 
The next stage would have been to compare this value of the AST in Greenwich with 
the AST in Sydney, given in the question. 
Mark awarded = 1 
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Example 21 – Question 9c  

 
Mark scheme  
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Student answers 

 
 

 
 
 
 
 
 
 
 
 
 
 

Examiner comments: This student has correctly calculated the declination of the 
star Canopus, remembering that it is in the southern half of the celestial sphere and 
therefore has a negative declination. 
Although the arithmetical operations to arrive at the correct answer are quite simple, 
this question requires the candidate to visualise the relationship between the 
observer’s horizon, the celestial equator or poles and the star Canopus. This 
successful student has clearly made use of both horizon and celestial sphere 
sketches to help them in this demanding question.  
Mark awarded = 3 
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Examiner comments: This student’s response again shows the importance of 
using a diagram to visualise the situation presented in this demanding question. The 
key to this question lies in visualising the relative positions of the observer’s horizon, 
the celestial equator and Canopus. This student’s ‘cross section’ along the 
observer’s meridian has shows this very clearly and has allowed them to find the 
correct angle for the declination of Canopus. 
Sadly, the fact that Canopus is south of the celestial equator and thus has a negative 
declination has been missed and has cost the student a mark. 
Mark awarded = 2 
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Examiner comments: This student’s response illustrates the importance of 
including clear working with all parts of a calculation. Although the final answer given 
is incorrect, up to two of the three marks for this question were available for any 
correct calculation or astronomical points, as shown in the Mark Scheme. 
Including the calculation or astronomical thinking that led to the answer of 45° 45’ 
could have gained the candidate one or two marks on this demanding question. 
Mark awarded = 0 
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Example 22 – Question 10b 

 
Mark scheme 

 



 

77 

Student answers 

 
 

 
 
 
 
 
 
 
 
 

Examiner comments: This student has clearly demonstrated both of the marking 
points required by this question. Their response illustrates the effectiveness of a 
clearly labelled diagram. It would almost be possible to award both marks in this 
question for their diagram alone – a clear and labelled background of stars would be 
necessary for this. In this response the stellar background is fully clarified in the 
accompanying text, allowing full marks to be awarded. 
Mark awarded = 2 



 

78 

 
 

 
 
 
 

Examiner comments: It is clear that this student has a good understanding of the 
idea of retrograde motion. However, their response illustrates the importance of 
including clear labelling with all diagrams.  
The text of their answer firmly establishes the idea of a backward motion and thus 
the first marking point is secured. The diagram looks very promising in terms of 
establishing the second marking point by establishing a stellar background. 
However, since the upper part of their diagram offers no labels for the small circles, 
this point cannot be awarded. 
With a few words of additional labelling on the diagram, this answer would have 
comfortably achieved two marks. 
Mark awarded = 1 
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Example 23 – Question 10ci 

 
Mark scheme 
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Student answers 

 
 

 
 

 
 

Examiner comments: This response makes the first marking point several times 
and thus only scores one mark. Since the command word in the question is 
‘Explain…’ it was necessary to move on from a statement of Kepler’s Third Law to 
gain the second marking point. 
Mark awarded = 1 

Examiner comments: This student has correctly identified Kepler’s Third law as the 
reason for lack of proportionality between T and r and has then gone on to illustrate 
this by correctly calculating the sidereal period of Mars. They therefore gain full 
marks for this question. 
Mark awarded = 2 
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Example 24 – Question 10cii  

 
 

Mark scheme 

 
 
 
 
 
 



 

82 

Student answers 

 
 

 
 
 
 
 
 
 

Examiner comments: This student has calculated the correct answer to this 
question and has also provided full and clear working, arranged in logical sequence. 
As well as obviously scoring full marks, they would also have scored two marks even 
if their final answer had been incorrect. 
(In algebraic terms, the change from capital ‘R’ to lower case ‘r’ during the working 
is less than ideal.) 
Mark awarded = 3 



 

83 

 
 

 

Examiner comments: This student has also calculated the correct answer to this 
question as well as providing clear working. When working in astronomical units (AU) 
and years, Kepler’s Third Law can simply be stated as T2 = r3, without the need to 
include the constant of 1 in the early lines of the working. 
Nevertheless, this student has correctly navigated their working to gain full marks. 
They have also noted that the nine decimal places offered by their calculator are 
unnecessary in this question! 
Mark awarded = 1 



 

84 

 

 

Examiner comments: This student’s working starts off in the correct place, with a 
statement of Kepler’s Third Law. However, in the second line ‘r3’ accidentally 
becomes ‘r2’, resulting in an incorrect final value. 
Despite getting the wrong answer, the fact that this student has included full working 
means that they can still gain a mark for this question. 
This response also serves as a reminder of the importance of checking final answers 
thoroughly before moving on to the next question. The student’s algebraic slip here 
has resulted in a value for the sidereal period which is the same as that given for the 
orbital radius – something only possible under Kepler’s third Law for the Earth. 
Mark awarded = 1 
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Example 25 – Question 10ciii 

 
Mark scheme 

 
 
 
 
 
 
 
 
 
 



 

86 

Student answers 

 
 

 

Examiner comments: This student has correctly calculated the value of T2/r3 (for 
Exoplanet A) and then divided it into one to gain the correct answer for this question. 
Their answer is accompanied by clear calculations and this is thus a strong example 
of a response gaining full marks. 
Mark awarded = 3 



 

87 

 
 

 
 

Examiner comments: This student is clear the answer to this question lies in 
calculating the value of T2/r3. They have also realised that calculating this value for 
all three exoplanets and taking an average will increase accuracy. They have shown 
their working clearly and arrived at a mean value of 0.12 solar masses. 
However, in common with many students, they have forgotten that the mass of the 
central star is inversely proportional to this constant. The correct answer is thus 
1/0.12 or 8.33 solar masses. 
This response underlines the importance of checking the size of any numerical 
answer before moving on to the next question. There are a number of clues in the 
table that the central star in this exoplanetary system is much more massive than 
the Sun. Exoplanet A, for example, orbits at a similar distance to that of Mars around 
the Sun. However, instead of having an orbital period of 1.88 years, it completes an 
orbit in just 0.64. This indicates that it is in a much stronger gravitational field than 
Mars and must therefore be orbiting a star with a greater mass than the Sun. An 
answer like 0.12 therefore needs further checking. 
Mark awarded = 2 
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1AS0/02 

Example 1 – Question 2dii 

 
 

Mark Scheme 
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Student answers 
 

 
 

 
 

 
 

 
 
 

 

Examiner comments: This student has clearly looked closely at the two images in 
Figure 7 and has correctly identified the greater number of craters in Image B – a 
characteristic of the far side of the Moon. 
Unfortunately, the question focuses on the practicalities of obtaining images of the 
Moon’s far side and thus this response does not gain any marks. 
Mark awarded = 0 

Examiner comments: This student’s response clearly addresses both points in the 
Mark Scheme (along with mention of the Moon’s tidal locking) and thus comfortably 
scores full marks.  
Mark awarded = 2 
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Example 2 – Question 3b 

 
 

Mark scheme 
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Student answers 

 
 

 
 

 
 
 
 
 

Examiner comments: This student’s response firmly establishes the idea that 
distant galaxies are moving away from us, correctly giving the observation of redshift 
as the major observational evidence. Both points are conveyed by the text provided 
but the labelled diagram reinforces these points. 
The response could be improved by being more specific about the idea of ‘far away’ 
galaxies and using the correct spelling of ‘galaxies’ but neither of these details is 
required by this question. 
Mark awarded = 2 
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Examiner comments: This student’s response begins by discussing concepts 
much more advanced than those required by the question. The need for a relatively 
simple answer should have been clear from the fact that this question is near the 
start of the examination paper. 
The response does mention things moving away from Earth but this cannot be 
accepted for the first marking point without specific mention of galaxies. 
Mark awarded = 0 
 

 



 

93 

Example 3– Question 3d 

 
Mark scheme 
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Student answers 

 

 

 

 

Examiner comments: This student’s response contains a range of relevant 
information but specifically identifies temperature variations within the image (‘hot 
spots’) and the early universe (‘Big Bang’). 
It therefore achieves two marks. 
Mark awarded = 2 
 

Examiner comments: This response contains the correct idea that the universe has 
cooled down and reduced its density. However, the central theme of this question 
relates to the non-uniformities in both the temperature and density profiles of the 
universe, neither of which is mentioned here. 
This response therefore does not meet any of the points listed in the Mark Scheme. 
Mark awarded = 0 
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Example 4 – Question 5bii 

 
Mark scheme 
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Student answers 

 
 

Examiner comments: Illustrated by some examples from the data about star given 
in Table 2, this response does not mention the increased gravitational forces 
compressing a larger mass star but nevertheless covers the other three remaining 
marking points. It is therefore sufficient for the award of full marks. 
Mark awarded = 3 
 

 



 

97 

 
 
 
 
 
 
 

 

Examiner comments: This student’s response strongly implies that higher mass 
stars burn through their supplies of fuel and energy more quickly than low mass stars 
and thus gains one mark. This idea is not supported by the clear statements about 
gravitational pull, temperature and magnitude required for a full mark answer. 
Mark awarded = 1 
 

 



 

98 

 
 

 
 
 
 

Examiner comments: Despite containing some promising comments about the 
motion of gas particles within the star, this response does not progress beyond a 
restatement of the question and thus does not achieve any of the points on the Mark 
Scheme. 
Mark awarded = 0 
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Example 5 – Question 5biii 

 
Mark scheme 
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Student answers 

 

 
 
 
 

Examiner comments: This student has correctly calculated a value of 10 for the 
apparent magnitude of Star C and thus gains full marks. They have included some 
working, which would have gained credit in the event of their final answer being 
incorrect. With a complex equation such as the distance-modulus equation, it is often 
advisable to include more than one stage in the calculation. In this example a second 
line showing correct valuation on log (1000) such as “m = 0 – 5 + 15” would constitute 
full working. 
Mark awarded = 2 

 



 

101 

 
 

 
 
 
 

Examiner comments: This student’s calculation shows the importance of attention 
to detail when using the distance-modulus equation. The substitution of numbers 
into the equation is far from straightforward, with two quantities having the letter ‘m’. 
This was further complicated in this question by a column giving the mass of the 
stars in Table 2. 
In this calculation the mass of Star C has been substituted as its absolute magnitude, 
leading to an incorrect answer which cannot be credited. 
The student’s answer of zero also illustrates the importance of checking numerical 
answers. An answer of zero for Star C would mean that its apparent and absolute 
magnitudes were the same – clearly impossible for a star at a distance of 1000pc.  
Mark awarded = 0 
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Example 6 – Question 5c 

 
Mark scheme 
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Student answers 

 
 
 

Examiner comments: This student has correctly pointed out that increasing 
distance by a factor of ten will reduce brightness by a factor of 100, which is 
equivalent to a magnitude change of five. They have thus arrived at the correct 
answer of -22, supported by clear working. 
Mark awarded = 2 



 

104 

 
 

 
 

  

Examiner comments: Although this question can be solved using the link between 
brightness and distance stated in the question, many students attempted to use the 
distance-modulus equation. This student has substituted a value for the distance of 
the Sun in astronomical units (AU), instead of parsecs.  
This results in a value of -27 for the Sun’s apparent magnitude which acts as a 
reminder of the importance of checking numerical answers, as this is the same as 
the Sun’s usual apparent magnitude for observers on Earth. 
Mark awarded = 0 
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Example 7 – Question 6a 

 
 

Mark scheme 
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Student answers 

 
 

 

Examiner comments: This student’s response describes the method of solar 
observation using a telescope and H-alpha filter. Both of these items are clearly 
explained and illustrated by the clear and labelled diagram. This response therefore 
comfortably achieves both points on the Mark Scheme. 
Mark awarded = 2 



 

107 

 
 

  

Examiner comments: This student’s description is clearly based on a correct 
method – the use of an H-alpha filter. However, although the filter is mentioned, 
there is no guidance as to how it is to be used apart from the phrase “place onto 
telescope”.  
There is additional description of the role of the H-alpha filter but nothing further 
about its actual use in the observational method. A clearly labelled diagram would 
have covered this point by showing the filter in its correct position. 
As both marks in this question are for describing the observational method, this 
response can only be awarded one mark. It also underlines the importance of always 
including a clearly labelled diagram when describing observational methods. 
Mark awarded = 1 
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Example 8 – Question 6ci 

 
Mark scheme 
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Student answers 

 
 

 

Examiner comments: This response securely covers all three of the points required 
by the Mark Scheme – a correct scale, points and line of best fit. It therefore 
comfortably scores full marks. 
Mark awarded = 3 

 



 

110 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Examiner comments: This student has correctly labelled the horizontal axis of 
Figure 10 and has plotted the remaining points correctly. However, although the 
points clearly form a curve, a straight line has been drawn through the central point. 
Since there is no reason why the central point should be more accurate than the 
others, this technique for finding the line of best fit is rarely successful, despite its 
popularity. As a result, this response gains only the first two points on the Mark 
Scheme. 
This response emphasises the fact that many graphs in astronomy do not result in 
a straight line, particularly this one which covers several distinct areas within the 
Sun. 
Mark awarded = 2 

 



 

111 

 

 

Examiner comments: This response clearly achieves the first two marking points 
by providing a suitable horizontal scale and correctly plotted points. However, it 
illustrates the popular belief that all graphs must be a straight line, achieving this by 
ignoring the last point entirely – effectively treating it as an anomaly. 
There is no evidence in the question to suggest that this point is any less accurate 
than the others and the graph is clearly labelled to show that it shows temperature 
across three distinct zones of the Sun, with widely differing temperatures. 
Mark awarded = 2 
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Example 9 – Question 6civ 
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Mark scheme 
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Student answers 

 
 

 
 
 
 
 
 
 

Examiner comments: This response clearly covers three of the points credited in 
the Mark Scheme. In addition, it is presented as a series of bullet points, making its 
contents much clearer. 
The student has also made sure that there are three bullet points – acknowledging 
the three marks available for this question. 
Although the vast majority of students answer questions like these as a piece of 
uninterrupted prose, the above form of presentation is clearly much more effective. 
Mark awarded = 3 

 



 

115 

 

  

Examiner comments: This response indicates a clear understanding that the 
correct answer to this question lies in a comparison of Figures 10 and 11, as 
indicated in the question. The two figures show that both temperature and density 
decrease with distance from the Sun, as this response points out. 
It thus contains three of the points in the Mark Scheme and thus scores full marks. 
Mark awarded = 3 

 



 

116 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Examiner comments: This response begins with a clear statement that as density 
increases so does temperature, gaining the second marking point. It does not 
actually make a statement as to whether there is a relationship or not. 
Consequently, it only scores one mark for its initial statement. 
Mark awarded = 1 
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Example 10 – Question 7aii 

 
 

Mark scheme 

 
 
Student answers 

 
 

 

Examiner comments: This high-quality response concisely covers all three of the 
possible future stages in the life of Mira and is thus awarded full marks. 
Marks awarded = 2 

 



 

118 

 
 

 
 
 
 

Examiner comments: This student has clearly provided all three possible future 
stages in the life of the star Mira and their response has therefore been awarded 
full marks. 
However, this response illustrates the importance of tailoring answers to the 
command word of the question – ‘Describe’ in this case. This student has fully 
achieved this in the first sentence of their answer. The remainder of their answer is 
an attempt to ‘Explain’ which obviously gains no further credit in the Mark Scheme 
for a ‘Describe’ question. 
Marks awarded = 2 

 



 

119 

 

 
 
 
 
 
 
 
 
 
  

Examiner comments: This student’s response is clearly describing the correct 
evolutionary path for Mira but it has only described the next stage and thus only 
scores one of the two marks available. 
This response illustrates the importance of ensuring that answers contain sufficient 
points to gain full marks. The provision of two (rather than one) marks for the 
question indicates clearly that more than one stage in the future life of Mira are 
required. 
Marks awarded = 1 
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Example 11 – Question 7aiii 

 
 

Mark scheme 

 
 

Student answers 

 

Examiner comments: This response comfortably achieves the full two marks as it 
clearly mentions the reduction in brightness and the fact that infrared radiation is 
not visible. 
Mark awarded = 2 

 



 

121 

 

 

 

  

Examiner comments: This response correctly states that the brightness of Mira 
will decrease and thus achieves the first point on the Mark Scheme. 
However, there are a number of clues in the question that more is required for the 
award of the second mark. Firstly, the common word in this question is ‘Explain’ 
not simply ‘Describe’. Questions using the ‘Explain’ command word always require 
some form of explanation, i.e. an additional sentence beginning with ‘Because…’. 
Secondly, two marks are available for this question, further suggesting that a 
simple statement of how the brightness of Mira will change cannot score full marks.  
Mark awarded = 1 
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Example 12 – Question 7aiv 

 
Mark scheme 
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Student answers 

 
 

 
 

Examiner comments:  This student’s response clearly shows how the correct 
answer of 40 parsecs is obtained using the information in the question and the 
equation provided. It therefore scores full marks. 
Mark awarded = 3 

 



 

124 

 
 

 

Examiner comments:  Although this student has arrived at the correct numerical 
answer and has thus been awarded full marks, their answer is not supported by 
sufficiently clear or detailed working. In the event of their final answer being 
incorrect, it would have been difficult to award either of the two marks available for 
the calculation. 
Clearly a large part of the calculation has been completed on the candidate’s 
calculator or in their head, with only a final result being written down. The only part 
of the calculation written down appears to be a final unit conversion into parsecs. 
In addition, there is no indication of what their calculation represents, once again 
making it difficult for the examiner to credit their working. 
Mark awarded = 3 

 



 

125 

 
 
 

 

Examiner comments:  This student’s response shows a correct multiplication of 
the speed of the star by the time for which the tail has existed and thus gains one 
mark. However, it has not taken into account the incompatible units of the velocity 
(km/s) and the time (years). Hence the final answer is not in parsecs. 
Mark awarded = 1 
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Example 13 – Question 7b 
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128 

Mark scheme 
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Student answers 

 

 

Examiner comments: This response synthesises and integrates aspects of the 
material presented in the question. Several linkages and lines of reasoning are 
clearly expressed, placing the response at Level 2. 
A number of astronomical points are made within the response, placing it in the 
upper half of the mark range for Level 2. 
Mark awarded = 4 

 
 



 

130 

 

 

Examiner comments: This response shows many of the features required by a 
Level 2 response. However, it does not do this for all three of the objects listed in 
the question and therefore scores at the lower end of the Level 2 mark range. 
Mark awarded = 3 

 



 

131 

 
 

Examiner comments: Containing several statements that are ambiguous or, 
involving incorrect uses of the material provided in the question, this response 
represents only a basic explanation and interpretation of the question. It is 
therefore a Level 1 response. 
Mark awarded = 2 
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Example 14 – Question 8aiii 

 
 

Mark scheme 

 
 

Student answers 

 

 

Examiner comments: This response concisely presents two advantages of a 
composite mirror and thus scores full marks. 
Mark awarded = 2 

 



 

133 

 
 

 
 
 
 
 

Examiner comments:  This response provides only one correct reason – the ease 
of manufacture of the smaller mirrors. It therefore scores one mark. 
Mark awarded = 1 
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Example 15 – Question 8bi 
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Student answers 

 

 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Examiner comments: This student’s response explains clearly the unsuitability of 
an observing position on the Earth’s surface, due to absorption of ultraviolet 
radiation by the Earth’s atmosphere. 
Mark awarded = 1 

 

Examiner comments: Although this student’s response correctly identifies the 
Earth’s atmosphere as a key part of the answer, it incorrectly focuses on its 
absorption of infrared, rather than ultraviolet, radiation. 
Mark awarded = 0 
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Example 16 – Question 8bii 

 
 

Mark scheme 
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Student answers 

 

 
 
 
 
 
 
 

Examiner comments: This student’s response has identified the observational 
problems with P3 and P4 and has thus correctly concluded that P2 is the best 
observing site of the four possibilities. 
Mark awarded = 3 

 



 

138 

 
 

 
 

Examiner comments: Although this response arrives at the correct conclusion, it 
does not support it with a clear reason. Although it identifies the observational 
difficulties with observing sites on the Moon, it does not give a clear reason for 
rejecting each of P3 and P4. It therefore does not present a full analysis of the 
material presented in the question and can thus not be awarded full marks. 
Mark awarded = 2 
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Example 17 – Question 8cii 

 
 

Mark scheme 
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Examiner comments: This response provides three correct statements about the 
effect of reducing the focal length of the eyepiece and therefore gains all three 
marks. 
Although it does not affect the mark, the addition of question marks after answers 
is unnecessary and does not improve the impact of students’ answer. 
Mark awarded = 3 

 



 

141 

 
 

 
 
 

Examiner comments: This student’s response correctly identifies the increased 
magnification, but reduced field of view produced by a shorter focal length 
eyepiece lens. 
Although the student has correctly identified the link between shorter eyepiece 
focal length and reduced image quality/resolution, their second disadvantage 
proposes ‘no increase’ in resolution, which is not the same thing. Only the first of 
their disadvantages can therefore be credited. 
Mark awarded = 2 

 



 

142 

 
 

  

Examiner comments: This student’s response correctly identifies the increased 
magnification, but reduced field of view produced by a shorter focal length 
eyepiece lens. 
Since a shorter focal length eyepiece lens will not necessarily affect the level of 
chromatic aberration in the telescope, their second disadvantage does not gain 
any marks. 
Mark awarded = 2 
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Example 18 – Question 9ai 

 
 

Mark scheme 
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Examiner comments: This student’s reference to the larger objective mirror in a 
radio telescope clearly scores a mark. However, the statement that optical 
telescopes are made more ‘carefully’ is not sufficient to establish the idea that 
greater precision is needed in the machining of the reflecting surfaces in an optical 
telescope. 
Mark awarded = 1 

 

Examiner comments: This student’s response clearly presents the ideas of the 
need for larger physical apertures in radio telescope and the need for more precise 
manufacture in optical telescope. It therefore scores full marks. 
Mark awarded = 2 
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Example 19 – Question 9aii 

 
 

Mark scheme 

 
 

Student answers 

 

Examiner comments: This student has the correct idea of mobile phones emitting 
radio waves that could interfere with the operation of the radio telescope and thus 
achieves the mark for this question. 
Mark awarded = 1 
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Examiner comments: This student has correctly stated that the sign instructs 
people to turn off their mobile phones, which is essentially repeating content given 
in the question. They have not gone on to give the astronomical reason behind the 
need for phones to be switched off – the essential element for the award of the 
mark in this question. 
Mark awarded = 0 
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Example 20 – Question 9bi 
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Examiner comments: This student has stated that CCDs cannot detect the long 
wavelengths that radio waves have and has thus scored the mark available in this 
question. 
Mark awarded = 1 

 

Examiner comments: This student has correctly pointed out that radio waves are 
not detected by CCDs and thus scores the mark available in this question. 
Mark awarded = 1 
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Example 21 – Question 9bii 
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Mark scheme 

 
Student answers 

 

 

Examiner comments: This response lists the greater sensitivity of the CCD and the 
broader range of wavelengths that it can detect – both of which are acceptable answers 
in this question. 
Mark awarded = 2 

 

Examiner comments: This response also covers both points shown in Figure 14 – the 
limited range of the human eye in terms of wavelengths detected and the much greater 
sensitivity of the CCD. 
Mark awarded = 2 
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Example 22 – Question 9c 
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154 

 

 

Examiner comments: This response provides comprehensive coverage of the 
key observational points in the method. It represents a full analysis and evaluation 
of the methods, resulting in a full synthesis of the problem posed by the question. It 
is therefore a good example of an answer written at level 3. 
Mark awarded = 5 
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Examiner comments: This response offers a basic interpretation and very little 
evaluation of the methods to be used in this question. It is therefore characteristic 
of a Level 1 answer, offering a few helpful suggestions around the problem of 
locating the radiant point of a meteor shower. 
Mark awarded = 2 

 

Examiner comments: This response makes a number of effective suggestions, 
demonstrated a clear analysis and interpretation of the material provided in the 
question. It thus represents a synthesis of astronomical skills to solve the problem 
posed by the question. It is clearly at level 2 in the Mark Scheme. 
Mark awarded = 3 
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Example 23 – Question 10aii 

 
 

Mark scheme 
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Examiner comment: This response clearly establishes that the classification 
difficulties are due to our angle of view and the consequent problems in viewing 
features such as spiral arms and the galactic nucleus. It therefore scores both 
marks available in the Mark Scheme. 
Mark awarded = 2 

 

Examiner comments: This response is just sufficient for the award of the second 
marking point shown in the Mark Scheme. It points out that the photograph of 
Galaxy B has not been taken from ‘straight on top of’, i.e. it does not give a ‘plan’ 
view of the galaxy. This is broadly equivalent to stating that the photograph is 
‘edge on’, as required by the Mark Scheme. 
Mark awarded = 1 
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Example 24 – Question 10bi 

 
 

Mark scheme 

 
 

Student answers 

 

 

  

Examiner comments: This response clearly expresses the idea required by the 
Mark Scheme – the assumption that all galaxies are broadly similar in size. 
Mark awarded = 1 
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Example 25 – Question 10bii 

 
Mark scheme 
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Examiner comments: This response arrives at the correct answer and also shows 
all the necessary stages in its working, ensuring that it would still score highly, 
even if the final answer had been incorrect. 
The numbers being substituted into the equation given in the question are clearly 
shown, along with the stages in the conversion from pc to Mpc. 
Mark awarded = 3 
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Examiner comments: Although this student’s response arrives at the correct final 
answer, its supporting working is not set out very clearly. In the event that the final 
answer was incorrect, this response may not have gained all possible marks for 
working. 
Labelling the stages in a calculation is strongly advised, so that it is clear what 
each line of numbers represents. In this example, some lines are part of the 
calculation of distance, some are unit conversions and others are reminders of key 
data. With no labelling, the examiner can often be unsure about how to follow the 
calculation ‘thread ’through the working. 
Mark awarded = 3 
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Examiner comments: This student’s response shows a correct calculation of the 
distance to the galaxy described in the question – 4 500 000pc. However, the 
conversion from pc to Mpc has been made using a factor of 1000 instead of  
1 000 000, resulting in an incorrect final answer. 
However, the clear evidence of numbers correctly substituted into the equation and 
a correct calculation ensure that this mistake only costs the student one mark. 
Mark awarded = 2 
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Example 26 – Question 10ci 

 
 

Mark scheme 
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Examiner comments: This response covers both marking points by mentioning 
the use of a spectrometer and showing a sketch of a typical spectrum with relative 
wavelength indicated alongside. 
The diagram could have been improved by a clearer light path from telescope to 
spectrum, perhaps showing the light passing through the spectrometer in between. 
Mark awarded = 2 
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Examiner comments: this student’s response clearly mentions use of a 
spectrometer and thus scores the first marking point. However, it does not 
progress to covering the second marking point and it is not clear how much 
additional information is conveyed by the diagram. More specific labelling of the 
various freehand lines would improve matters. 
Mark awarded = 1 
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Examiner comments: This student’s response contains a promising diagram 
showing the light path from the galaxy through to the spectrum. However, it only 
specifically mentions the use of a diffraction grating and thus only scores the first 
mark on the Mark Scheme. 
Mark awarded = 1 
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Example 27 – Question 10cii 
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Examiner comments: This student’s response clearly describes comparing the 
emission lines in the galactic spectrum to those in a laboratory spectrum and 
calculating the difference between the two, thus achieving a value for the red shift.  
It has therefore met both the points required by the Mark Scheme. 
Mark awarded = 2 

 

Examiner comments: This response talks in quite general terms about comparing 
the galactic spectrum with a ‘known’ spectrum and identifying the ‘shift’. However, 
it does not explicitly state the measurements to be taken and there is no mention of 
wavelength. It does not therefore meet the demanding standards required by the 
two marking points in the Mark Scheme. 
Mark awarded = 0 
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Example 28 – Question 10ciii 
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Examiner comments: This response clearly meets all the requirements of the 
Mark Scheme, with completed axes, a straight line through the origin and mention 
of the use of the gradient to find the Hubble Constant. 
Mark awarded = 3 
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Examiner comments: This response provides a complete set of axes and a 
straight line through the origin, along with a statement of Hubble’s Law. This 
means that it has met the first two marking points on the Mark Scheme but has not 
mentioned the use of the gradient of the graph to find the Hubble Constant. 
Mark awarded = 2 
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Examiner comments: This candidate has completed the axes on the graph, 
including suitable units and added a straight line through the origin. However, there 
are no details about how to use the graph to calculate a value for the Hubble 
Constant, i.e. using the gradient of the graph. This response therefore only scores 
the first two marking points. 
Mark awarded = 2 
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