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QUESTION ONE: SIRIUS AND ANTARES

Sirius is the brightest star in the night sky. Maori know the star as Takurua, and it signifies winter.
Antares is also one of the brightest night-time stars, and also features in Maori culture, as it is closely
linked with summer. It is known as Rehua.

(a) Complete the following table using the HR diagram shown on page 2.

Apparent Absolute o
Star Magnitude Magnitude Luminosity Temperature (K)
Sirius —-1.46
Antares +0.96

(b) Using the stars Sirius and Antares as examples, explain in detail the difference between the
apparent and absolute magnitude values of the two stars.

In your answer you should consider:

. the meaning of apparent magnitude
. the meaning of absolute magnitude
. what this would mean in terms of the star’s appearance from the Earth
. the relative distance from the Earth.

An annotated diagram may assist your answer.
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Explain, in detail, how the absolute magnitude/luminosity and temperatures can account for the
current stages in the life cycles of Sirius and Antares.

In your answer you should consider:

. the relationship between absolute magnitude, luminosity, and temperature
. fuel use

. star size

. current life cycle stage.

An annotated diagram may assist your answer.
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QUESTION TWO: EARTH-LIKE EXOPLANETS

The TRAPPIST-1 planetary system is about 40 light years from our solar system. The system is made
up of a single dwarf red star known as TRAPPIST-1, and seven Earth-like rocky planets that orbit the
star. TRAPPIST-1 is only 8% of the size of the Sun.

The planets are all made up of similar material to Earth with e, f, and g thought to be in the ‘habitable
zone’.

Source: https://esahubble.org/images/heic1802d/

(a) Explain what is meant by the term ‘habitable zone’ when referring to planets e, f, and g?

(b) Explain, in detail, how the rocky planets have been formed.

In your answer you should consider:
. the role of gravity

. the role of solar winds

. the role of the frost line.

An annotated diagram may assist your answer.
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10
(c) Scientists have yet to detect any signs of a gas giant in this system.

Explain, in detail, why it is possible that no gas giant has been found.

In your answer you should consider:

. how gas giants are formed

. the star type of TRAPPIST-1

. how active TRAPPIST-1 was as a young star.
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QUESTION THREE: CANOPUS

Canopus, known in Maori culture as Atutahi, is the second brightest star in the night sky. Its mass is
approximately 8 times that of the Sun, and its radius is approximately 70 times that of the Sun.

(a) Describe what is meant by a ‘giant molecular cloud’.

(b) Once Canopus became a star, it remained in the main sequence as a blue star for approximately
30 million years.

Explain, in detail, the processes that would have taken place during formation and this period of
its main sequence life span.

In your answer you should consider:

. star formation

. the role of gravity

. the energy processes that would have been taking place

. fuel use.

An annotated diagram may assist your answer.
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Question Three continues

on the next page.
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(c) Canopus has moved out of the main sequence and is now in decline, eventually destined to die.

Explain, in detail, the likely pathway Canopus may take towards its eventual death.

In your answer you should consider:
. fuel use
. the role of gravity

o star mass.

An annotated diagram may assist your answer.
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