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Planets look like stars but move differently from stars, appearing to wander across the background of ‘fixed’ stars [1] .










This star moves through an angle of about 90°.  Because the Earth turns through a full 360° in one day, the camera shutter must have been open for 6 hours (= 90/360 = ¼ of a  day).














As the Earth spins on its axis [1] the stars appear to move across the sky [1].  Because the camera shutter has been left open the stars appear as curved lines [1] .




[any one of these points counts as one mark]
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Earth 6 months later
Earth
Sun



The stars we see are in this direction
The stars we see are in this direction


During the course of a year the Earth moves along its orbit around the Sun. After six months the Earth is on the opposite side of its orbit[1]  and we stars in a different part of the sky[1].












The Earth rotates on its axis in the same direction as it orbits the Sun [1].  This means that it has to turn through more than 360° [1]  for the Sun to be due south (on the meridian) again [1].









to Sun
Earth
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The altitude and azimuth are two angles that describe the position of an object in the sky[1].  The azimuth is the horizontal angle of the object from north.  The altitude is the vertical angle of object measured upwards from the horizontal [1].
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Computer control is more precise than operation of the telescope by hand: it allows stars to be found easily [1]  and tracked continuously for long periods of time [1].  It also means that she does not have to be outside with the telescope [1]   (where it may be cold!).
[any two of these points counts as one mark each]
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power (in dioptres)  =   1 / focal length (in metres)
 focal length  =  1 / power  =  1 / 20



0.05 [1]   m [1]   
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 [Why?  Because the eyepiece lens should be more powerful than the objective lens]
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Y


Of the lenses listed, lens Y has the largest diameter [1]    and, therefore, collects the most light [1]  .








A concave mirror [1] ..
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The hotter the star the more luminous it is [1] .


























The hotter the star the shorter the peak wavelength [1] .
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[ T (K) = T (°C) + 273 ]
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A & C
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The force of gravity causes the gas cloud to collapse [1]  .  As this happens, the gravitational potential energy of the gas particles is transformed into kinetic energy [1]   and the particles start to move faster.  The temperature of the gas is proportional to the average kinetic energy of the gas particles.










Nuclear fusion
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speed of recession  =  Hubble constant  x  distance
 Hubble constant 	=  speed of recession / distance
	=  1000 / 1.9 [1]   
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[ a value of 500  50 km/s/Mpc is acceptable ]






speed of recession  =  Hubble constant  x  distance
 distance   	=  speed of recession / Hubble constant
	=  750 / 71 [1]   






10.6 [1]    Mpc [1]   
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Using 1) parallax [1]  and, 2) by comparing the apparent brightness of the star with its luminosity [1] .  [This second ‘method’ is in the mark scheme but does not make sense!  Let’s hope this question does not come up again.]
The brightness of Cepheid variable stars varies in a regular way [1]  .  More luminous Cepheids have longer time periods [1]  .  The time period of the Cepheid star is measured and used to work out the star’s luminosity.  By comparing the observed brightness with the luminosity, the distance to the star can be calculated [1]  (using the inverse-square law for light).
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