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Introduction

The GCSE Astronomy examination continues to be centred around non-tiered examination
papers, with the 3% hours of examination time split between two papers:

e Paper 1 - Naked-eye Astronomy
e 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:

e Candidates continue to show good flexibility when dealing with the wide range of data that
the subject generates

e 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

e 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.

e 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.

e Questions that ask candidates to ‘Compare... will require both sides of the particular
argument to be stated for full marks.

e 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.

e 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.

e 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.

e |tis 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.

e 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

e 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.
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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.

e 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.

e Candidates should ensure that they are familiar with the operation of their chosen
calculator

e Given that some calculations are now worth three or even four marks, the provision of
clear, structured working is more important than ever.

e 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.

e Itis 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.

e 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 (b)(i)

Questions referring to, or requiring telescopes/binoculars, will not appear in Paper 1
(1ASO 01).

Some responses incorporated either a telescope or binoculars.

(b) Pinhole projection can be used to observe the Sun safely.
(i) Describe the pinhole projection method.

You may include a clearly labelled diagram in your answer.

\}}1 RS HE

Pﬂ?i?—-

(2)

WD THE. BYRPVBLE. o

%j ResultsPlus
Examiner Comments

However, if a screen for projection were to be included in the answer
(as in this example), then 1 mark could be awarded.

Total: 1 Mark
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(b) Pinhole projection can be used to observe the Sun safely.
(i) Describe the pinhole projection method.,

You may include a clearly labelled diagram in your answer.
(2)

C
Y 3 Pagpitin ) Jen

[

ResultsPlus

Examiner Comments

This is a good example of a 2-mark response.

Total: 2 Marks
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Question 1 (b)(ii)

There was a broad range of descriptions for the Milky Way.

(i) Describe the appearance of the Milky Way when observed with the naked eye

from Earth.

- .'\_ B
i( ResultsPlus
Examiner Comments

mark.

Total: 1 Mark

This example demonstrates enough information to be awarded the

(i) Describe the appearance of the Milky Way when observed with the naked eye

from Earth.

N\

ﬂ ResultsPlus
Examiner Comments

This description was not good enough to award the mark.

Total: 0 Marks
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(i) Describe the appearance of the Milky Way when observed with the naked eye
from Earth.

N\

ig ResultsPlus
Examiner Comments

An example of a zero-mark response.

Total: 0 Marks

Some candidates confused the appearance of the Milky Way (when observed from Earth),
and what the Milky Way galaxy looks like (ie a spiral galaxy).

(ii) Describe the appearance of the Milky Way when observed with the naked eye
from Earth.
(1)

a5 we aple  pilley. ol W bNally s wd
Ll KD Spl ]S PN LA

N\

ﬂ ResultsPlus
Examiner Comments

No marks were awarded for this response.

Total: 0 Marks
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Question 1 (b)(iii)
The question was answered correctly by the majority of candidates.

However, the most common misconception was the incorrect fact that the Milky Way was too
large to be able to project an image.

(i) Give one reason why the pinhole projection method may not be suitable
when observing the Milky Way.

(1)
________________________ T ST = S SV \ P TSGNE \ N6 S0 ST E
I\ 7
\( ( ResultsPlus
/'--.. Examiner Comments
This response demonstrates the point made in the introduction to this
guestion.
Total: 0 Marks
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Question 2 (b)

(b) The Earth's shape can be described as an oblate spheroid.

Draw an ‘oblate spheroid' (Sm“:‘.‘uc} C,va..\u.>
(2)

N\

iﬁ ResultsPlus
Examiner Comments

This is an example of a 1-mark response - it has symmetry only on one
axis.

Total: 1 Mark
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(b) The Earth's shape can be described as an oblate spheroid.

Draw an ‘oblate spheroid.

& slightls ‘samashd @S 2)

.-IIII\- —F
%R&suﬁsﬂlﬁ
Examiner Comments
This is a good example of a 2-mark response.

Note that the orientation of the oblate spheroid is not a marking point.
Candidates have not been asked to draw what the Earth looks like.

Total: 2 Marks
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(b) The Earth's shape can be described as an oblate spheroid.

Draw an ‘oblate

spheroid’

(2)

N\

<«

ResultsPlus

Examiner Comments

Total: 0 Marks

This is an example of a zero-mark response.
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Question 3 (a)(i-iii)
This question differentiated well, with the full range of marks awarded.

3 Figure 3 shows the orbits of Venus, Earth and Mars around the Sun.

Orbit of Venus

Orbit of Earth

«a— Orbit of Mars

Not to scale

Figure 3

(a) (i) Label on Figure 3 the position of Mars when it is seen to be in opposition for
an observer on Earth.

Use the label M.
(1)

(i} Label on Figure 3 the position of Venus when it is seen to be in superior
conjunction for an observer on Earth.

Use the label S.
(k3]

! (iii) Label on Figure 3 the two possible positions of Venus when it is seen to be at
greatest elongation for an observer on Earth.

Use the label G.
(1)

( N\

AN

ﬂR&suﬁsﬂm
Examiner Comments

The most frequent error for 3(a)(iii) is shown in this example. The
positions of Venus were often positioned, incorrectly, perpendicular to
the Earth-Sun line.

The perpendicular should lie between Earth-Venus-Sun.

Total: 2 Marks
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3 Figure 3 shows the orbits of Venus, Earth and Mars around the Sun.

Orbit of Venus
Orbit of Earth

«a— Orbit of Mars

Not to scale

Figure 3

(a) () Label on Figure 3 the position of Mars when it is seen to be in opposition for
an observer on Earth.

Use the label M.
(1)

(i} Label on Figure 3 the position of Venus when it is seen to be in superior
conjunction for an observer on Earth,

Use the label S.
_ (1}

(iit) Label on Figure 3 the two possible positions of Venus when it is seen to be at
greatest elongation for an observer on Earth.

Use the label G.
(1)

a\ o
ResultsPlus

Examiner Comments

In this example, the position of Venus was labelled incorrectly, with the
letter 'V' and not the letter 'S', as stated in the question.

4 N\
i
."f !

T\ ResultsPlus
\_; Examiner Tip
Pay particular attention to what labels are requested.

Follow the instructions carefully.

\.
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Question 4 (a)(i)

Candidates found this question difficult to answer and although many were able to score one
mark, few went on to justify their response fully, and gain maximum marks. Weaker
responses tended to focus on the clock time being appropriate or convenient.

Answers that referred to the Earth-Sun orbital properties also often scored low marks.

4 (a) (i) Explain why time zones are used on the Earth.

N ﬁ{ ResultsPlus
/'--.. Examiner Comments

This is a typical example of a response that scores no marks.

There is not enough detail linking the position of the Sun in the sky to
the clock time at that location on Earth.

Total: 0 Marks

4 (a) () Explain why time zones are used on the Earth.

N &{ ResultsPlus
/'--.. Examiner Comments

This is a model answer, which gains full marks.

Total: 2 Marks

17 GCSE Astronomy TASO 01



Question 4 (a)(iii)

Many candidates calculated the number of times zones successfully, by dividing the
difference in Longitude by 15 degrees. This yields an answer of 4.13.

However, candidates often, then, incorrectly rounded this number up to 5 time zones when,
in fact, the smallest number of time zones should be rounded down to 4.

(iii) An aircraft flies in a straight line from Mogadishu, which has a longitude of
45°E to Jakarta which has a longitude of 107°E.
It takes the shortest route possible.

Calculate the smallest number of time zones that the aircraft could pass
through on this journey.

[07-45 = (7

(2)

(7 = 1S 2> I3
(V\W"ﬂ Hud  Sanallogt (Vuwdoer
H Te Zonss = 5
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)
-'II \
e

) &{ ResultsPlus
/--. Examiner Comments

This response is typical.

Total: 1 Mark

\

| Examiner Tip

Questions can often require candidates to round to the nearest
integer.

Take care as to whether your answer has to be rounded either up or
down.
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Question 4 (b)(i-ii)

This question proved slightly harder for some candidates because the sundial was located in
the southern hemisphere.

Candidates should have the opportunity to solve problems in both the northern and
southern hemispheres.

One of the more frequent mistakes was for candidates to describe how to determine the
latitude of the sundial by using shadow lengths or gnomon heights.

(b) Figure 4 shows a sundial located in the Earth’s southern hemisphere. o
P e

Itis correctly sited and aligned.
Gnomon L {

/\*——}\‘\T"

(
v thg _

(i) Draw an arrow to show how the sundial can be used to determine the
direction of north on Figure 4,

12 o'clock line

Figure 4

(1)

(i) Label Figure 4 to show how the sundial can be used to determine the latitude
at which this sundial is being used.

(1}

N i{ ResultsPlus
/'--. Examiner Comments

This response is an example of the point above.

1 mark is awarded for the arrow showing the correct direction for
north.

Total: 1 Mark
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Question 4 (b)(iii)

The responses to this question proved to be well-differentiated.

The majority of candidates attempted to correct the sundial time by using the equation of
time. The most frequent mistake here was to add (rather than subtract) - 12 minutes.

Fewer candidates attempted to correct for longitude, and again, the correction was
subsequently subtracted, rather than added.

(i) Ruhee uses a sundial to determine Greenwich Mean Time (GMT).

She records the following data:

Time on her sundial = 11 am
Equation of Time = -12 minutes
Longitude of the sundial = 8° West

Calculate the Greenwich Mean Time (GMT) at the time of her observations.

EoT = AST - M5T

AST=//:00
EoT=-/Z

GMT = MST

(2)

Lone/TuDE = 8 W

MsT= |12

GMT= Wi 2 e h:min

~ &{ ResultsPlus
/--._ Examiner Comments

Total: 1 Mark

One mark is awarded for subtracting the equation of time correctly.

4 \ ResultsPlus
\

| Examiner Tip

"

Be careful when subtracting negative values for the equation of time!

J
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(iii) Ruhee uses a sundial to determine Greenwich Mean Time (GMT),

She records the following data:

Time on her sundial = 11 am
Equation of Time = -12 minutes
Longitude of the sundial = 8° West

Calculate the Greenwich Mean Time (GMT) at the time of her observations.
(2)

1°= 4 mins
x3= 3Lmins  wesr » 4

00 - 12 = (0 4%
1043 x32°

.20

%jﬂesuhsﬂus
Examiner Comments

This is a one-mark example, where the longitude correction is applied
successfully, but unfortunately there is an error when subtracting the
equation of time.

Total: 1 Mark
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(iii) Ruhee uses a sundial to determine Greenwich Mean Time (GMT).
She records the following data:

Time on her sundial = 11 am
Equation of Time = -12 minutes
Longitude of the sundial = 8° West

Calculate the Greenwich Mean Time (GMT) at the time of her observations.
(2)

(80 ngf meeS 5& ‘5 (‘gxf{)’jz mingles WB!P mﬂjn;quﬂ?‘
EOT = At sobv i — Sleos solor hirt
I T

{em + (2 mins
[[ ]2 am

a—l'?

[/ :’;2 o = vlmps.e |0 "YU o

(100 Soloc Fine

—
-_—

—
i

AN

ig ResultsPlus
Examiner Comments

This response receives one mark - the equation of time correction has
been correctly used but unfortunately the longitude correction has
been subtracted rather than added.

Total: 1 Mark
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(iii) Ruhee uses a sundial to determine Greenwich Mean Time (GMT).
She records the following data:

Time on her sundial =11 am
Equation of Time =-12 minutes
Longitude of the sundial = 8° West

~Calculate the Greenwich Mean Time (GMT) at the time of her observations.
(2)

Lot = AT - Mg TR
nit = gt - e0T
wrs (172

aus - 21 62 6%
Goat = I bl

g ResultsPlus

Examiner Comments

This response receives both marks.

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

It was noted in this question that many candidates were unable to name the phases of the
Moon correctly.

5 Figure 5 is a diagram of the Moon’s orbit around the Earth

Four positions in the Moon's orbit are labelled A, B, C and D.

Position D

—

Moon’s orbit
Sun's rays

W)

B ity ool

Position B Position A

Eamm—

Earth's
North Pole

e

Position C Wd’ﬂ’m i’éi *00/\3

Figure 5
Table 1 shows details of three positions (A, B and C) in the Moon's orbit

Position Name of the Moon's phase Time at which the Moon will
when seen from Earth cross the observer’s meridian
A Full 00:00 (midnight)

8| WG Clesot | A2 Bz 44 12799
< Liypkine ebng | 1Bd- [Fogo

Table 1

(a) (i) Using Figure 5, complete Table 1 to determine the Moon's phase when seen
from Earth and the time at which the Moon will cross the observer's meridian

y 7‘3 //’5/}(" @
29§ Fhases

3 prges

4j—

25 GCSE Astronomy 1ASO 01



-

"

N &{ ResultsPlus
/'--. Examiner Comments

This response is awarded 2 marks for the correct times but,
unfortunately, the phases are not named correctly.

Total: 2 Marks
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The first quarter phase was often incorrectly named as "half" or “half-moon”, thus dropping
one mark.

5 Figure 5 is a diagram of the Moon's orbit around the Earth.

Four positions in the Moon's orbit are labelled A, B, C and D.
Position D

—_—— Moon's orbit
Sun’s rays
Direction of Earth's
rotation on its axis
—_— -
Position B Position A
e

Earth’s
—*"  North Pole

Position C
Figure 5
Table 1 shows details of three positions (A, B and C) in the Moon’s orbit.

Positi Name of the Moon's phase Time at which the Moon will
SN when seen from Earth cross the observer’s meridian
A Full 00:00 (midnight)

B N €. (2 .05 il
< :Mﬂ_% |g. 60

Table 1

(a) (i) Using Figure 5, complete Table 1 to determine the Moon’s phase when seen
from Earth and the time at which the Moon will cross the observer’s meridian.

S (4)

_ ResultsPlus

Examiner Comments

This is a 3-mark response, losing a mark for the reason above.

Total: 3 Marks
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Question 5 (b)

(b) Figure 6 shows the Earth when viewed from above the North Pole. The directions
of the Moon and Sun are also shown.

/ Earth's equator

Earth's North Pole

- e
-

>~ 4 %
Direction of the Moon e
Direction of the Sun

Figure 6

Label on Figure 6 two positions on the Earth's equator where a low tide is most
likely to occur.

Use the labels L1 and L2.
(2)

%j ResultsPlus
Examiner Comments

This is a zero-mark response, where the candidate assumes that the
low tides occur in line with the Sun and the Moon.

Total: 0 Marks
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It was pleasing to note that many candidates know that there are two low tide points on the
Earth and that they are opposite each other.

(b) Figure 6 shows the Earth when viewed from above the North Pole. The directions
of the Moon and Sun are also shown.

Earth's equator

Earth's North Pole

Direction of the Moon
Direction of the Sun

Figure 6

Label on Figure 6 two positions on the Earth’s equator where a low tide is most
likely to occur.

Use the labels L1 and L2.
(2)

%jﬂesuhsﬂus
Examiner Comments

This response is awarded one mark, even if the positions are incorrect,
as demonstrated in this example.

Total:1 Mark
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Question 5 (c)

(c) The first column in Figure 7 shows a sketch of the Moon’s phase when observed
from a latitude of 60° N.

Observation from Observation from Observation from
60° N the equator 60°S

{ (

Figure7

On the same night, the Moon is also observed from the equator and from a
latitude of 60° S.

Draw on Figure 7 how the Moon would appear on the same night when observed
from the equator and from a latitude of 60° S.

(2)

V ResultsPlus
/--.. Examiner Comments

This is an example of a common misconception, where the Moon's
phases change depending on observer's latitude. No marks are
awarded.

Total: 0 Marks
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Frequently, candidates correctly identified how the Moon appears in the southern

hemisphere, but very few candidates could sketch correctly the appearance of the Moon at
the equator.

(c) The first column in Figure 7 shows a sketch of the Moon’s phase when observed
from a latitude of 60° N.

Observation from
60°N

Observation from
the equator

Observation from
60°S

{

I JO——

)

_

Figure 7

On the same night, the Moon is also observed from the equator and from a
latitude of 60° S.

Draw on Figure 7 how the Moon would appear on the same night when observed
from the equator and from a latitude of 60° S.

-

.II
-
- il

~ { ResultsPlus

AN
/'---. Examiner Comments

Total: 1 Mark

This example scores 1 mark for the observation from 60° S.
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Another frequent misconception was that the Moon's altitude changes depending on the
observer's latitude. Many candidates drew the Moon either rising or setting in the sky.

(c) The first column in Figure 7 shows a sketch of the Moon’s phase when observed
from a latitude of 60° N,

Observation from Observation from Observation from
60° N the equator 60°S

(

.:___u—_:(g.h(—

Figure 7

On the same night, the Moon is also observed from the equator and from a
latitude of 60° S.

Draw on Figure 7 how the Moon would appear on the same night when observed
from the equator and from a latitude of 60° S.
(2)

____(Total for Question 5 = 9 marks) _

s N

\{/ﬁ ResultsPlus
Examiner Comments

This response demonstrates the misconception cited above. No marks
could be awarded.

Total: 0 Marks
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(c) The first column in Figure 7 shows a sketch of the Moon’s phase when observed
from a latitude of 60° N.

Observation from
60° N

Observation from
the equator

Observation from
60°S

¢

I J—

N/
L

)

_

Figure 7

On the same night, the Moon is also observed from the equator and from a
latitude of 60° S.

Draw on Figure 7 how the Moon would appear on the same night when observed
from the equator and from a latitude of 60° S.

NS

ﬂ ResultsPlus
Examiner Comments

This is a model answer that was awarded 2 marks.

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

This question was answered very well, with the vast majority of candidates being able to
name Polaris.
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Question 6 (b)(iii)

The most usual mistake that candidates made in this question, was to assume that the star
will culminate at the zenith.

Although the zenith has the maximum altitude on the celestial sphere, this is not necessarily
where a star will culminate (and thus reach its greatest altitude).

(b) Figure 8 shows a cross-section of the celestial sphere and an astronomer.
Point X on Figure 8 is located directly above the astronomer.

The astronomer measures the angle between the North celestial pole and X
as 32°

North celestial X

pole _ _'¥ N
Y = I ~ o
o T I Wi
Py \ | N
4 \ 5\
7/ '/’.o—: \
/ \ | \
! - \
North ! \ ' Astronomer \
s : \ ]
Figure 8

(iii) A star located on the celestial equator is culminating.
Draw the position of this star on Figure 8.

Use the label S.
(1)

4 N\
AN

.-"’
P

N { ResultsPlus
/---.. Examiner Comments

This example demonstrates the point made in the introduction.

Total: 0 Marks
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Question 6 (c)(ii)

(ii) Calculate the altitude of the star above the astronomer’s northern horizon
during its upper transit.

% 90-20-20

(2)

Altitude = . T L N2 .

N ﬁ{ ResultsPlus
/'--.. Examiner Comments

In this one-mark response, the candidate has calculated the difference
correctly between 90° (the zenith) and 70° (the declination of the star).

Unfortunately, this was not then used correctly to calculate the altitude
of the star during its upper transit.

Total: 1 Mark
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Question 6 (d)

This question was very well-answered, with many candidates noting that the Plough is, in
fact, an asterism.
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Question 7 (a)(i)

This question had a broad range of correct answers and the majority of candidates were
successful.

Question 7 (a)(ii)

This question allowed for many varied responses, and the majority of candidates were able
to answer it question correctly.

(i) State one effect that light pollution has on observations of objects in the
night sky.

1‘1’m¢[¢¢3f’(’l\ w— g

(1)
Huﬂ-oﬁ&hwo@ﬁ‘s@rh”"@“{“
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N

~ ‘{ ResultsPlus
/"--. Examiner Comments

This is an example of a typical 1-mark response.

Total: 1 Mark

Question 7 (a)(iii)

' .
(iii) Astronomers in ancient times did not have to overcome the problems
associated with light pollution.

Give one reason for this.

N

N i{ ResultsPlus
/--.. Examiner Comments

This illustrates a model answer to a question that was answered well
by the majority of candidates.

Total: 1 Mark
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'
(iii) Astronomers in ancient times did not have to overcome the problems
associated with light pollution.

Give one reason for this.
(1)

L 15\\L°~3C’*-Sﬂbc©ﬁr“@ﬁﬂwue/\b€d

AN

ﬂ ResultsPlus
Examiner Comments

This response was awarded no marks because it is too vague.

Total: 0 Marks

C V ResultsPlus
\_/

| Examiner Tip
Be specific in your responses.

Support your answer by giving an example.

(iil) Astronomers in ancient times did not have to overcome the problems .
associated with light pollution.

Give one reason for this.

AN

% ResultsPlus
Examiner Comments

This is another example of a candidate being too vague and therefore
did not achieve the mark.

If they had given an appropriate example (eg no street lights), then
they would have received credit.

Total: 0 Marks
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Question 7 (b)(i)

In this question, it was apparent that many candidates had not experienced or used a
planisphere. Many misconceptions about planispheres included that it:

e did not incorporate right ascension/declination
e it was an app/software program
e it was 3-dimensional, mirroring the celestial sphere

However, candidates were well-versed in the use of a star chart.

Centres are advised that candidates should experience a range of stellar cartography
methods, including a star chart (both equatorial and polar projection), a planisphere and
apps such as Stellarium.

(B) An astronomer makes observations of the night sky with the aid of a star chart.

He then decides to replace the star chart with a planisphere.

() Give two observational advantages of using a planisphere instead of a
star chart.

e
\/ /i ResultsPlus

Examiner Comments

It is clear in this response that the candidate has not used a
planisphere, thus being unable to score any marks.

Total: 0 Marks
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(b) An astronomer makes observations of the night sky with the aid of a star chart.

He then decides to replace the star chart with a planisphere.

(i} Give two observational advantages of using a planisphere instead of a
star chart.

2.
N
iﬁ ResultsPlus
Examiner Comments
This is another example of a common misconception suggesting that
planispheres are either more accurate or more detailed than a star
chart.
Total: 0 Marks
(b) An astronomer makes observations of the night sky with the aid of a star chart.
He then decides to replace the star chart with a planisphere.
() Give two observational advantages of using a planisphere instead of a
star chart,
(2)
| I
i

N\

% ResultsPlus
Examiner Comments

This is a good answer, deserving both marks.

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

It was apparent that few candidates had experienced or used a planisphere and therefore
only a minority of responses made reference to the fact that planispheres are designed for a
specific latitude.

(ii) Give one observational disadvantage of using a planisphere instead of a

star chart.
(1)
Can... owlas. ... e (Adech ax.  tlaeiv ...
....... Spect’S e AR A
N
AR ResultsPlus
/---. Examiner Comments
This example gains the mark.
Total: 1 Mark
(i) Give one observational disadvantage of using a planisphere instead of a
star chart.
(1)

o “\

N &{ ResultsPlus
/'--. Examiner Comments

One of the usual incorrect reponses was to suggest that planispheres
are more complicated/difficult to use, as here.

Total: 0 Marks
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Question 7 (c)

Evaluate the suitability of her suggested objects in Figure 10.

Where necessary, suggest alternative objects that could fit her observations.
(6)
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Examiner Comments

This example is a Level 3 response.

The alternative objects suggested are plentiful and correct.

Moreover, this response makes much use of astronomical
vocabulary/names.

Total: 6 Marks
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Evaluate the suitability of her suggested objects in Figure 10.
Where necessary, suggest alternative objects that could fit her observations.

pakdhas., Waalm e . %gmajl,ﬂ
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Examiner Comments

This is a good example of a Level 2 response.

It is clear and easy to follow, and there are quite a few alternative
suggestions for alternative objects (although some of them are
incorrect).

Total: 4 Marks
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Evaluate the suitability of her suggested objects in Figure 10.

Where necessary, suggest alternative objects that could fit her observations.

¢ ResultsPlus

Examiner Comments

This is a Level 2 response.

There is insufficient detail and few alternative examples, which are
often incorrect.

Total: 2 Marks
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Question 8 (a)(ii)

The most usual mistake in this question was for candidates to show the position of the star
two hours later, rather than two hours earlier, as the question required.

In Figure 11, the astronomer's meridian is due south. Stars rise in the East (to the left of the
meridian) and set in the west (to the right). Candidates should appreciate that the right
ascension of a star does not change as it rotates around the celestial pole.

8 Figure 11 shows a simplified sketch made by an astronomer observing the apparent
path taken by a star during the night.

The position of the star is shown when the astronomer’s local mean time was 01:30.

Postition of the starat  Astronomer’s  Apparent path taken
01:30 local mean time meridian by the star
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87 § a4 3 3 i b6 B 2
Right ascension (hours)
Figure 11

(@) (i) State the right ascension of the star.

Right ascension = .....owasas 4 ......................................... hours

(i) Draw the position of the star two hours earlier on Figure 11,

Use the label S.
(1)

-

N ‘\/ ResultsPlus
/‘--. Examiner Comments

This response demonstrates the mistake referenced in the
introduction to the question.

Total: 0 Marks
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Question 8 (b)(i)

This question differentiated well. Candidates were more likely to conclude correctly that Bob
was south of London, but found it more challenging to explain why.

For candidates that identified correctly that Bob was east of London, the majority were also
able to explain why they came to this conclusion.

Some candidates attempted this question incorrectly, by performing calculations based on
the data.
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(b) The apparent motion of the Sun can be used to help find positions on the surface
of the Earth.

Alice and Bob make observations of sunrise times and day lengths from two
different locations.

Alice makes her observations from London.
Bob makes his observations from another European city.
Table 2 shows their results.

Date Time of sunrise | Day length | Time of sunrise | Day length
(GMT) (h:m) (GMT) (h:m)
Feb 1 07:39 09:09 05:30 10:17
Mar 1 06:44 11:00 04:56 11:22
Apr 1 06:35 12:59 04:09 12:38
May 1 05:31 14:53 -03:28 13:47
Table 2

(i) Analyse Table 2 in order to determine the location of Bob.

Include in your answer whether he is:
- north or south of London
« east or west of London.

(3)
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........................................................................

R mtes =

ResultsPlus

Examiner Comments

This example is awarded no marks.

Total: 0 Marks
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(i) Analyse Table 2 in order to determine the location of Bob.

Include in your answer whether he is:
« north or south of London
« east or west of London.
(3)

Beb o conh s M Grress eadie han gl
‘ﬂ Hatr JJf beany W b ﬂJ\.«.(.o

Bobdo Werk of Lokon o4 s day dengthnss Lowgur
b oot MVJ\ Juu-ﬁus W MMMW

2 ResultsPlus

Examiner Comments
In this response, south is correct, but the explanation is incorrect.

Total: 1 Mark
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(i) Analyse Table 2 in order to determine the location of Bob.

Include in your answer whether he is:
« north or south of London
» east or west of London.

........................... [’kjﬁmﬁ__t?‘/“mt

(3)
o
. ,@cﬂ-c,se
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|'II\- -7
% ResultsPlus
Examiner Comments
A 2-mark response.

The candidate identifies correctly that Bob is east and gives the reason
why.

However, they are unable to score any more marks because they
identify Bob, incorrectly, as being north of London.

Total: 2 Marks
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(i) Analyse Table 2 in order to determine the location of Bob.

Include in your answer whether he is:
north or south of London
« east or west of London.

Bl 35 Bast of  londen. This b5 lbecowss  Suawise
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ResultsPlus

Examiner Comments

This is a model answer.

Total: 3 Marks
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Question 8 (b)(ii)
Many candidates attempted this question by referring incorrectly to:

e the Earth’s orbit around the Sun
e the apparent Sun’'s motion being different to the mean Sun
e the need to use the equation of time

All these responses made the question more complicated than was intended, and scored no
marks.

(i) Suggest a practical problem with using the apparent motion of the Sun to
determine your latitude.

(2)

N &{ ResultsPlus
/'--.. Examiner Comments

Total: 0 Marks

Few candidates realised that this was, in fact, a relatively straight-forward question.
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(i) Suggest a practical problem with using the apparent motion of the Sun to
determine your latitude.

(Total for Question 8 = 11 marks)

<Z£ ResultsPlus
Examiner Comments

This example is a model answer and is awarded 2 marks.

Total: 2 Marks

GCSE Astronomy 1AS0 01 54



Question 9 (a)(i)

(a) (i) Determine the date in January 2018 on which the first full moon of the month
occurred.

\-\.

< / ResultsPlus
/--.‘: Examiner Comments

This response scores no marks.

The candidate uses a lunar phase cycle of 28 days incorrectly, thus

calculating the first full moon of the month on the 3™ January. This
was a frequent mistake.

Total: 0 Marks

Question 9 (a)(ii)

In this question, candidates were required to comprehend that 'perigee' is when the Moon is
at its closest to Earth. Thus, the Moon will appear larger and brighter. Some candidates
focussed incorrectly on the fact that there was also a lunar eclipse.
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Question 9 (a)(iii)
Detailed ray diagrams of the eclipse were not required in this question.

(iii) Analyse this extract in order to determine the orbital positions of the Earth,
Moon and Sun at the time of the blue moon.

You may include a clearly labelled diagram in your answer.
(3}

_____________________ . Qﬁrnw%bﬁwum}lga%bﬁ}@_ﬁo%
.o o adl.. . W imean. o Ke ocdec wenk

AN

ﬂ ResultsPlus
Examiner Comments

In this example, worth 1 mark, the candidate focusses on the fact that
there was a lunar eclipse but ignores the fact that the Moon is also at

perigee.

Total: 1 Mark

GCSE Astronomy 1ASO 01 56



Candidate diagrams often did not show the Moon at its closest point to Earth (which
understandably can be difficult when drawing elliptical orbits). Therefore, it is advisable that
candidates also label this feature, to gain the mark.

(iiiy Analyse this extract in order to determine the orbital positions of the Earth,
Moon and Sun at the time of the blue moon.

You may include a clearly labelled diagram in your answer.

(3)
T B o bo Scale
/ :
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T ek W

\{/(Resuitsﬂus
Examiner Comments
This example is worth 3 marks.

It shows and labels the three marking points:

e the Moon is in an elliptical orbit around the Earth
e itis at perigee (closest point to Earth)
e the Sun-Earth-Moon are in alignment

Total: 3 Marks
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Question 9 (b)
In this question, the second marking point was more accessible to candidates than the first.

(b) An astronomer sketched the Moon from the same location on two dates,

One date was near the summer solstice and the other was near the winter
solstice.

He noted that the Moon had the same phase on both dates.

Figure 12 shows the astronomer’s sketches.

Figure 12
Explain the Moon's differing appearance when observed on these two dates.

You may include a clearly labelled diagram in your answer.

(2)
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Y / ResultsPlus
/--.‘: Examiner Comments

This one-mark example demonstrates the point above.

Reference to the Moon being illuminated at different angles gains one
mark. However, the candidate states incorrectly that the Sun is “lower
under the ground” in the summer, when, in fact, this is true for the
winter.

Total: 1 Mark
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(b) An astronomer sketched the Moon from the same location on two dates.

One date was near the summer solstice and the other was near the winter
solstice,

He noted that the Moon had the same phase on both dates.

Figure 12 shows the astronomer’s sketches.

Figure 12
Explain the Moon's differing appearance when observed on these two dates.

You may include a clearly labelled diagram in your answer.
(2)
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Examiner Comments
In this response, the candidate refers to the Earth-Moon orbit, but
gains no mark because there is no reference to the position of the Sun.
This was quite a frequent mistake.

Total: 0 Marks
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(b) An astronomer sketched the Moon from the same location on two dates.
P —— .

One date was near the summer solstice and the other was near the winter
solstice.

He noted that the Moon had the same phase on both dates.

Figure 12 shows the astronomer’s sketches.

Figure 12
Man
Explainithe Moorys differin arance when observed on these two dates.

You may-{\tde a clearly labelled diagram in your answer.
' (2)
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/'--. Examiner Comments

This is an example of a 2-mark response.

Both the position of the Sun and how it illuminates the Moon are
described correctly.

Total: 2 Marks
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Question 9 (c)

This is a Level 2 response that links the location of the feature on the Moon to when this
location was illuminated, and thus visible.

However, a Level 3 response would refer to the relief of the feature and whether it was best
observed in shadow or in direct sunlight.

Furthermore, Level 3 responses use a greater astronomical vocabulary, including words like
terminator, waxing/waning Moon, shadow length and contrast.
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Examiner Comments

This example gains 3 marks - the candidate links the location of the
feature solely to when that part of the Moon would be illuminated.

Total: 3 Marks
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Many candidates spend a lot of effort describing dark adaption, seeing conditions, suitable

weather, best location for observations, how to record the data etc. Although often good
science, this is not answering the question and is given no credit.
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’Y/ﬁﬂesuitsﬂus
Examiner Comments
This is a Level 2 response.

Total: 3 Marks

< ResultsPlus

| Examiner Tip
Do not give excessive descriptions on astronomical observing
techniques unless asked to do so specifically.
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Examiner Comments

This is another example of a Level 2 response, where the candidate
does not make reference to the relief of the feature and whether it
should be observed in shadow or not.

Other than naming the features, there is a lack of astronomical
vocabulary.

Total: 3 Marks
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Another Level 2 example.

Libration was often incorrectly referred to in the answers, and was
awarded no credit.

Total: 3 Marks
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Not all features are best observed on the terminator. For example, features that lack relief
(maria and rayed craters) are often best observed at full moon when their contrast is at their
greatest.

_gam Ladd dae $ee o Thais. 1;5 u&m}x o 08 o *’w&m
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% ResultsPlus
Examiner Comments

This example is at the higher end of Level 2.

The candidate appreciates that some features are best observed when
located on the moon's terminator.

Total: 4 Marks
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ResultsPlus

Examiner Comments

This is a Level 2 response where the candidate suggests that all of the
named features are best observed on the lunar terminator.

Total: 4 Marks
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Examiner Comments

This is a Level 3 response.

The candidate appreciates that some (but not all) of the features have
relief and that they are best observed in shadow.

They justify this by going on to say that it is possible to measure the
depth of the feature. They also make reference to features with
differing contrast.

Total: 5 Marks
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Examiner Comments

This is an example of full-mark response.

Total: 6 Marks
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Question 10 (a)(i)

One of the most frequent mistakes was to plot the third data point incorrectly (the axes were
reversed).

(a) () Using the data in Table 3, plot a graph of T* (vertical axis) against r’
(horizontal axis) on Figure 14,

Draw a line of best fit for your data points,
(3)
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r?, the mean orbital radius of the moon cubed (x10'* km?)
Figure 14

ResultsPlus

Examiner Comments

This is an example of such a response

Total: 2 marks
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Candidates should be reminded that the points are often joined with a best fit straight line
and that a ruler should be used to clearly produce this. Free-hand lines are only acceptable
when drawing curves.

(a) (i) Using the data in Table 3, plot a graph of T* (vertical axis) against r’
(horizontal axis) on Figure 14.

Draw a line of best fit for your data points.

(3)
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r3, the mean orbital radius of the moon cubed (x10'® km?)

Figure 14

ResultsPlus

Examiner Comments
In this example, a best-fit straight line is not drawn.

Total: 2 Marks
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(a) (i) Using the data in Table 3, plot a graph of T* (vertical axis) against r’
(horizontal axis) on Figure 14,

Draw a line of best fit for your data points.
(3)
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T2, the orbital period of the moon squared (days?)
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r’, the mean orbital radius of the moon cubed (x10" km?)

Figure 14

ResultsPlus

Examiner Comments

This is an example of a full-mark response.

Total: 3 Marks
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Question 10 (a)(ii)

(i) Another moon of Uranus has a mean orbital radius of 1.6 x 10° km.
Calculate the orbital period of this moon.
Use the graph in Figure 14.

Give your answer in days.

b0 )= |, 096 ul0® 1395

AT = |95 Hdap
B1¥E =1days

(3)

Orbital period = ... YBRY .. days

f

iﬁ ResultsPlus
Examiner Comments

In this example it can be seen that:

e the radius is cubed
e this value is used to read T2 from the graph (3.95)
e Tis calculated from T2

Total: 3 Marks
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(i) Another moon of Uranus has a mean orbital radius of 1.6 x 10° km.

Caleulate the orbital peried of this meen.
Use the graph in Figure 14,

Give your ans rin days.

Q‘WJ' ’_LMM
b .0 96 Mc'
T E 6‘400000(3

Orbital period = .0 Y., OO, OO0 days

% ResultsPlus

Examiner Comments

In this example the radius is cubed, but this value is then square-
rooted, instead of taking values from the graph.

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

Incorrect responses often referred to the proportionality of the graph, but there was no
reference as to how the constant can be calculated from the graph.

However, many responses did appreciate the fact that the gradient of the best-fit line would
yield the constant.

(b) Astronomers can use Kepler's Third Law to calculate the orbital period of moons
around planets in the Solar System,

Kepler's Third Law can be written in the form:

i

TF= a constant

(i) State how this constant can be determined from the graph drawn in Figure 14,
(1)
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/--.. Examiner Comments

This response is awarded no marks.

Total: 0 Marks
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Question 10 (b)(ii)

(i) Forthe moons of Uranus, this constant is equal to 0.91 x 10" day’/km’.

However, this constant cannot be used to calculate the orbital periods of the
moons orbiting Saturn.

Explain this statement.

ﬂ ResultsPlus
Examiner Comments

Both the change in constant and the reason why, are identified in this
response

Total: 2 Marks
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(i) Forthe moons of Uranus, this constant is equal to 0.91 x 10" day’/km?.

However, this constant cannot be used to calculate the orbital periods of the
moons orbiting Saturn,

Explain this statement.

LUAL Ot OrbltTA. Fadyur. & didtaunc
oG ALHRARINKL ...

(2)

a\___

ﬂ ResultsPlus
Examiner Comments

The candidate states that the constant will be different but
unfortunately does not give the correct reason why.

Total: 1 Mark

(i) For the moons of Uranus, this constant is equal to 0.91 x 10" day’/km’.

However, this constant cannot be used to calculate the orbital periods of the
moons orbiting Saturn.

Explain this statement.
(2)

'ﬂ-‘-mmscﬂfbf*rgSﬂumhq.wd-‘ﬁfm#mwkh'wdmm&
o A erent e ) P e

a\___

ﬂ ResultsPlus
Examiner Comments

This is an example of a zero-mark response, where no reference to the
change in constant is attempted.

Total: 0 Marks
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Question 10 (b)(iv)

By far the most frequent mistake made by candidates was the Uranus constant multiplied by
6.3, rather than divided.

(iv) Calculate the constant used in Kepler’s Third Law for Saturn.
Use the constant for the moons of Uranus, equal to 0.91 x 107 day*/km’.
Use the ratio of the mass of Saturn to the mass of Uranus which is equal to 6.3.

Give your answer in x 10" days’/km’.
(2)

-5
é-‘[lxlo ))(6;? g.y.?gx'o-lj

Constant for Saturn= ... g ..... : ? ..... 3 ; ...... x 10" days’/km’

~ &{ ResultsPlus
/--._ Examiner Comments

This response is typical.

Total: 0 Marks

On occasion, the Saturn constant was correctly calculated by dividing by 6.3. However, this
number was then incorrectly quoted when manipulating the standard form.
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' (iv) Calculate the constant used in Kepler's Third Law for Saturn.
Use the constant for the moons of Uranus, equal to 0.91 x 10" day’/km’,
Use the ratio of the mass of Saturn to the mass of Uranus which is equal to 6.3.

Give your answer in x 107 days’/km’.
(2)

o Qe

7
Qa0 ky= | 455 10
74

Constant for Saturn = Z%.S\

¢

. X 107" days’/km’

N\

ﬂ ResultsPlus
Examiner Comments

This response receives one mark.

Total: 1 Mark

Qj ResultsPlus

Examiner Tip
Candidates should practice handling large and small numbers using
standard form.
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(iv) Calculate the constant used in Kepler’s Third Law for Saturn.
Use the constant for the moons of Uranus, equal to 0.91 x 10" day*/km’,
Use the ratio of the mass of Saturn to the mass of Uranus which is equal to 6.3.

Give your answer in x 10"° days’/km?,

. (2)
0.4 I % o} 18
- = QO ihgy .. x 1O
.3
T
- O e « |O ( ‘de)
Constant for Saturn = ... Q. /5.............. x 10" days’/km’

AN

<’$_£ ResultsPlus
Examiner Comments

This is a model answer, receiving both marks.

Total: 2 Marks
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Paper 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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