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1. (a) How many constellations are there in the sky? (1 mark)

� 78 � 84
√

88 � 92

(b) Which constellation contains ’the plough’ asterism? (1 mark)

� Ursa Minor
√

Ursa Major � Orion � Andromeda

(c) A student observes a dim fuzzy patch of light near the star Rigel, suggest what it might
be? (1 mark)

√
The Orion Nebula � The Moon � Mercury � The Andromeda Galaxy

(d) The highest tides occur at (1 mark)

� Spring tide � Vernal tide � Noon tide
√

Neap tide

2. (a) Sketch with the aid of a labelled diagram how to find the Andromeda galaxy using the
Great Square of Pegasus. (4 marks)

Solution: 1 mark for correct sketch of great square of pegasus and placement of
andromeda galaxy. 1 mark for Mirach named.

Solution: Upper left corner of pegasus, above and to the right of Mirach (1 mark),
andromeda will appear as a hazy patch in the sky (1 mark).

(b) David is doing an observation to determine the local level of artificial light pollution. In
his observations he says "I went outside, found the location Andromeda was supposed to
be, looked in that area for 2 minutes and couldn’t see it so therefore the artificial light
pollution is too high in my area to see objects of Andromeda’s apparent magnitude or less.

State and explain 2 reasons why David’s observations are not sufficient to come to the
conclusion that the light pollution is too high in his area to see objects of Andromeda’s
apparent magnitude or less.
i. (2 marks)

Solution: He did not mention the moon. If the moon was close by then this will
make stars in that area of sky dimmer (1 mark) as the contrast (1 mark)between
the stars and dark sky would be lowered.

ii. (2 marks)

Solution: He was only outside for 2 minutes, not long enough for the eye to
adjust to the dark (1 mark) and andromeda would be too dim to see (1 mark).

(c) David is doing another observation, his aim for one part of his study is to obtain pictures
of the Appenine mountain range on the moon.
i. Draw a circle on the diagram below around the Appenine mountain range, label it A. (1 mark)

Solution: Just above and to the left of the centre.
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ii. At what phase will the Appenine mountain range be best observed? Explain your
answer. (2 marks)

Solution: Third quarter or waning gibbous.

iii. Draw a circle around Tycho. Label it T. (1 mark)

Solution: Circle around bottom crater
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3. In the year 240 the Greek mathematician Eratosthenes calculated the circumference of the
Earth to a stunning degree of accuracy. Explain how he calculated the circumference of the
Earth. You may use the fact that the distance between Cyrene and Alexandria is 5000 stadia
(800km). (6 marks)

Solution:

1. At 12 noon, he knew the sun was directly overhead in Cyrene as it was the summer
solstice. So no shadow was cast here.

2. At the same time he measured the angle of the shadow produced in Alexandria in
Egypt. He measured this angle to be 7.2 degrees.

3. He also knew that the distance from Alexendria to Cyrene was 5000 stadia (an
ancient unit of measurement) 5000 = 800km.

4. Difference in angle for a distance of 800km is 7.2 degrees.

5.

7.2

360
=

1

50

6.

So he knew that 5000 stadia (800km) was 1/50 of the circumference of the Earth.

5000× 50 = 250, 000 stadia
800× 50 = 40, 000km

4. Ruth observed Venus at an altitude of 20 degrees above her horizon at 20:00 GMT, just after
sunset.
(a) Draw a diagram representing the relative positions of the sun, earth and Venus at this

time. (2 marks)

Solution: Greatest eastern elongation drawn.

(b) What is this position called? (1 mark)

Solution: Greatest (eastern) elongation.

(c) Explain why this is the best time to observe Venus. (2 marks)

Solution: Venus’s position, in it’s orbital path around the Sun, is at tangent to the
observer on Earth (1 mark). When a planet is at its greatest elongation, it appears
farthest from the Sun as viewed from Earth, so its apparition is also best at that
point. (1 mark)

(d) Polaris is 10◦ north of Venus, calculate Ruth’s latitude. Explain your answer. (1 mark)

Solution: 20+10=30 because the altitude of Polaris is equal to the observers latitude.

(e) What is meant by a circumpolar star? (2 marks)

Solution: A circumpolar star is a star, as viewed from a given latitude on Earth,
that never sets below the horizon due to its apparent proximity to one of the celestial
poles.
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(f) Vega has declination 38◦ 47’ 1”. Is Vega circumpolar for Ruth? (2 marks)

Solution: Circumpolar if declination + latitude > 90. 39 + 30 = 69 so not circumpolar.

(g) What is the phrase given for the maximum altitude a star reaches, at a given latitude, in
the night sky. (1 mark)

Solution: Upper culmination.

(h) What is the maximum altitude vega will reach at Ruth’s location. (3 marks)

Solution: Upper culmination = 90 - latitude + declination.

90− 30 + 38.78 = 98.78

98.78− 90 = 8.78

90− 8.78 = 81.22◦

This is because vega goes 8.78 degrees beyond the zenith, so we take it away from 90.

(i) What declination must a star have for it’s upper culmination point to be on Ruth’s zenith?(2 marks)

Solution: Altitude = 90 - latitude + declination. Hence,
90 = 90 - 30 + declination
declination = 30.

(j) What is the minimum declination a star needs to be circumpolar for Ruth. (2 marks)

Solution: A star is circumpolar if latitude + declination > 90. Hence,
declination > 90 - latitude
declination > 90-30
declination > 60
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5. Chloe wants to calculate her longitude.

(a) Explain what longitude is and how it relates to right ascension. (2 marks)

Solution: Longitude is the angular distance East or West of the Greenwich meridian
and right ascension is the projection of longitude onto the celestial sphere.

(b) Describe an experiment Chloe could perform in order to calculate her longitude. List
all the equipment she needs and any equations she should use. The quality of your
astronomical language will be assessed in this question. (5 marks)

Solution: Marking points are.

1. Set up her experiment so she will have an equal number of readings before noon
and after noon.

2. Place a long shadow stick in the ground. Note the,

(a) Clock time.

(b) Shadow length.

3. Take readings of the shadow length and clock time every 1 or 2 minutes to
ensure a good accuracy. Make sure all readings are equally spaced apart.

4. Plot her results in a table.

5. The shortest shadow occurs at her local noon.

6. Remember 4 minutes = 1◦ and her longitude is given by

Number of minutes after true (GMT) noon
4

(c) Chloe’s local noon is 11:02am GMT. Calculate her longitude. (2 marks)

Solution:

6. Astronomers can use a lunar eclipse in order to calculate the diameter of the moon.

(a) Draw the relative positions of the Earth, Moon and Sun during a lunar eclipse. Include
the shadow cast by Earth. (2 marks)

Solution:

(b) State an assumption we make about the shadow cast by the Earth. (1 mark)

Solution:

(c) Given that the circumference of the Earth is 40,000km. Calculate the diameter of the
Earth. (1 mark)

Solution:

(d) A student viewed a total lunar eclipse for their astronomy coursework. They obtained the
following table of results showing the times of the first, second, third and fourth umbral.
contact.
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Umbral Contact Time

First 08:12

Second 09:35

Third 12:53

Fourth 14:20

i. Sketch a diagram of the umbra and penumbra of a lunar eclipse and label the first,
second, third and fourth umbral contact points 1, 2, 3 and 4 respectively. (2 marks)

Solution:

ii. With the aid of your diagram and the students data, calculate the diameter of the
moon. Briefly explain each step of your working. (6 marks)

Solution:

iii. Calculate the percentage error in your answer given that the true diameter of the
moon is 3500km. (2 marks)

Solution:
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