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1. (a) What causes the gas tail of a comet? (2 marks)

Solution: The gas tail consists of charged particles swept along by magnetic fields
embedded in the solar wind.

(b) What causes the dust tail of a comet? (2 marks)

Solution: The dust tail is composed, of dust particles, released from the nucleus by
escaping gases and pushed out into a curved tail by radiation pressure.

(c) In the space below, draw a diagram of a comet approaching the sun, passing the sun, and
moving away from the sun. (3 marks)

Solution:

(d) 5 years later, another comet of a similar size and composition approaches the sun on a
similar orbit to the comet discussed above. However, the tails of the comet are shorter.
Explain a possible reason for this. (2 marks)

Solution:

1. Sun further along in cycle

2. Less solar wind. Or

3. Sun at maximum for first comet

4. Minimum for second comet as 5 years is around half a solar cycle

2. (a) What is meant by the focal length of a telescope? (1 mark)

Solution: The distance between the centre of a lens or curved mirror and its focus.

(b) What benefit does having multiple mirrors in a reflecting telescope have? (3 marks)

Solution:

1. Light travels further

2. So longer focal length

3. The longer the focal length the higher the magnification.

(c) State the formula relating focal length of the objective element, focal length of the eyepiece
and magnification. (1 mark)

Solution: Magnification = f0
fe

where f0 is the focal length of the objective element
and fe focal length of the eyepiece.

(d) A telescope has a magnification of × 18 has an objective lens with a focal length of 72cm.
Calculate the focal length of the eyepiece. (2 marks)

Solution:

3. (a) State and explain 2 reasons as to why Mercury has no atmosphere. (2 marks)

Solution:
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1. Blown away by solar wind due to close proximity to sun.

2. Mass is not great enough to retain an atmosphere.

3. Too hot, gas particles moving too fast so escape Mercury’s gravity.

(b) Describe the nature and origins of Venus’ atmosphere and use this to explain why it’s
average temperature is greater than Mercury’s. (4 marks)

Solution:

1. Thick atmosphere of mainly carbon dioxide from volcanoes.

2. Traps heat in causing a runaway greenhouse effect.

(c) What is the name of Mars’ largest volcano? What evidence do we have that it was once
highly active? (3 marks)

Solution:

1. Olympus mons.

2. Basalt rock found on Mars.

3. Maria like surface features around the volcano (1) with a lot less craters than
the rest of the planet(1).

4. (a) What is the temperature at the core of the sun? (1 mark)

� 15 thousand Kelvin
� 150 thousand Kelvin
� 1.5 million Kelvin√

15 million Kelvin

(b) Describe how energy is produced in the core of the sun and explain why the energy the
sun produces takes place here. (3 marks)

Solution: Fusion takes place between 4 hydrogen ions (protons). 2 of the protons
turn into neutrons and energy (in the form of gamma rays) is released.

(c) How is heat transmitted from the surface of the sun to Earth? (1 mark)

Solution: Radiation

5. State the drake equation and what each term means. (6 marks)
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Solution:

N = R× f×ne × fl × fi × fc × L

N = Number of technologically advanced civilisations.
R = Average rate of star formation.
fp = Fraction of stars that have planets.
ne = Number of habitable planets in each solar system.
fl = Fraction of habitable planets on which life develops.
fi = Fraction of life bearing planets on which intelligent life develops.
fc = Fraction of planets with intelligent life that go on to develop detectable communication technology.
L = Length of time those civilisations are detectable.

6. State and explain 2 pieces of evidence that the solar system was very chaotic in it’s early
stages. (4 marks)

Solution:

1. Mercury’s core occupies over 60% of it’s volume, compared to 20% for earth, thought
to have lost most of it’s exterior during a collision in the early solar system with an
object about 15% of it’s size (1 mark for statement, 1 for explanation).

2. Venus’s spin is backwards, indicating it had a large collision early in it’s life (1 mark
for statement, 1 for explanation).

3. Uranus is tilted 98 degrees, indicating it had a large collision early in it’s life (1 mark
for statement, 1 for explanation).

4. All planets and moons have numerous impact craters, indicating lots of meteorite
strikes early in their lives (1 mark for statement, 1 for explanation).

7. (a) What is meant by orbital resonance? (2 marks)

Solution: Orbital resonance occurs when orbiting bodies exert regular, periodic
gravitational influence on each other, usually because their orbital periods are related
by a ratio of small numbers.

(b) Pluto and Neptune are in a 2:3 orbital resonance. What does this mean? (2 marks)

Solution:

1. Pluto and Neptune are in opposition

2. once every 2 orbits of Pluto (and every 3 orbits of Neptune).

(c) What is a Lagrange point? (3 marks)

Solution: A location in space where the combined gravitational forces of two large
bodies, such as Earth and the sun or Earth and the moon, equal the centrifugal force
felt by a much smaller third body.

(d) Explain how Lagrange points are useful for space probes. (2 marks)
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Solution: They create points of equilibrium which means the spacecraft is in a
stable orbit - only needing to make minor corrections to remain in orbit.

i. Draw a labelled diagram illustrating the Lagrange points in the Sun-Earth system. (3 marks)

Solution:

ii. With the aid of your diagram, explain which Lagrange point would be best to place
a telescope to observe deep space. (2 marks)

Solution: L2 - unobstructed view of deep space.

8. (a) Explain what tidal forces are and what causes them. (5 marks)

Solution:

1. Forces that stretches a body towards and away from the center of mass of
another body due to

2. A difference in gravitational field strength in from the other body.

3. The gravitational field exerted on one body by another is not the same across
its parts.

4. The near side is experiences a stronger force than the far side.

5. Causing stretching of the less massive body.

(b) State what is meant by the Roche limit, and give an example of a recent astronomical
event demonstrating it. (2 marks)

Solution:

1. The distance within which the gravitational field of a large body is strong
enough to prevent any smaller body from being held together by gravity.

2. Comet Shoemaker Levy-9 breaking up due to Jupiter’s tidal forces.

(c) Give an example of a moon that will be broken apart by tidal forces in the future. (1 mark)

Solution: Phobos
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