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To avoid light pollution (or smoke / air pollution).
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It would be more powerful.  [not ‘stronger’]
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The effect on the environment of building and operating the telescope.




The availability of a suitable, flat building site.













Parallel [1] rays from a distant object
Rays are brought to a focus by a curved [1]  mirror 













A large mirror collects a large amount of light [1] .  This allows very faint objects to be seen [1] .  A large aperture reduces diffraction [1]  effects (and means that very close objects can be seen separately). [any two of these points]












Computer control allows stars to be found easily [1]  and tracked continuously [1].  It allows astronomers to work without having to travel to the telescope and, therefore, reduces, the cost of research [1] .   Computer control also means that telescopes can be put in remote locations [1]  (including space!) that are difficult to access.
[any two of these points counts as one mark each + one mark for two ideas expressed clearly]
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Astronomical research is very expensive [1]  and the cost can be shared across many countries.
The expertise of researchers from many countries can be shared [1]  .


















































[image: ]










gas cloud (or nebula)
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red supergiant









supernova









black hole (or neutron star)
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A red giant (or supergiant).
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The gas in the core of a star consists of nuclei formed from the complete ionization of atoms.  Each nucleus is positively charged because it consists of protons [1] (positive) and neutrons (neutral).  Fusion happens when nuclei collide.  However, there is a very strong electrostatic force of repulsion between the nuclei [1]  which must be overcome.  This will happen if the star is very hot [1] and the nuclei are moving very quickly.  Because massive stars are hotter than stars like the Sun they are able to fuse larger nuclei (which have more protons, higher positive charges and a greater force of repulsion).
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Observations from space are not affected by atmospheric disturbance, can use a larger part of the electromagnetic spectrum, and are made from a longer baseline (which means that the distance to more distant stars can be measured).
[any one of these points counts as one mark]
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Measure the time period of the Cepheid star.  Use the graph to work out the star’s luminosity [1].  Measure the star’s observed brightness [1] (as seen from the Earth).  Compare the observed brightness with the luminosity and calculate the distance of the star [1]  (using the inverse-square law for light).
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Curtis and Shapley had differing views about nebulae; were they inside the Milky way galaxy or separate galaxies outside of it? [1]   Hubble identified Cepheid variable stars in the Andromeda ‘nebula’ [1].  He was able to show that these Cepheids were much further away than any star in the Milky Way [1]. This meant that they belonged to another galaxy outside of the Milky Way [1].
[any three of these points counts as one mark each]
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