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Chapter 26
Cosmology
	
	
	Answer
	Extra information
	Mark

	1
	a
	The number of stars increases as r2 so if the universe is infinite there must be an infinite number of stars

Intensity of light from each star falls off as 1/r2.

These two factors balance so that there is a uniform intensity of light filling the sky.
	1 mark

1 mark

1 mark
	3

	
	b
	The universe is not infinite such that there aren’t an infinite number of stars.. 

Stars moving away such that light from fast moving distant stars is not reaching earth/ light is red-shifted to very low energies.
	1 mark 

1 mark 
	2

	Total marks
	5

	2
	a
	Galaxies are clusters of stars.

Detail such as ~30 kpc and contain 103 to 106 

Sun-sized stars; different types, spiral, 

elliptical irregular.

Clusters are groups of galaxies close together.

Detail such as about 1 Mpc across and 

galaxies affect each other gravitationally; also

superclusters of groupings of clusters
	1 mark

2 marks

1 mark

2 marks
	6

	Total marks
	6

	3
	a
	z = H0D/c = 75D/3×105= 0.85  (c is in km s-1 )
D = 3×105×0.85/75 = 3.4×103 Mpc 
	1 mark working

1 mark answer
	2

	
	b
	Will be movement of the galaxies within the clusters so some variation.
	1 mark 
	1

	
	c
	v = H0D
D/Mpc

Speed/km s-1
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	1/2 mark each


	2

	        Total marks
	5

	4
	a
	These arise from absorption of light by gases in the photosphere of the Sun.

For this, electrons are excited between levels of the correct energy difference by the photons.
	1 mark 

1 mark 
	2

	
	b
	Doppler shift allows the relative velocity to be measured. 
The lines enable astronomers to determine the chemical composition and surface temperature of the star.
	1 mark 

1 mark 
	2

	Total marks
	4

	5
	a i
	It is difficult to measure the distance to distant galaxies..

The universe may have expanded more quickly when younger so Ho may not be constant.
	1 mark
1mark
	2

	
	a ii
	To estimate the age of the universe
	
	1

	
	b
	Δλ = 80 mm  λ = 650  so z = Δλ/λ = 0.123 .  v = zc = 36 x 103 km s-1. D = v/Ho = 490 Mpc.
	1 mark method

1 mark working

1 mark answer with unit
	3

	Total marks
	6


	6
	a
	1
	
	1

	
	b
	12
	 
	1

	
	c
	4/16 = 25%
	
	1

	
	d
	75% (Later) at a lower temperature protons and neutrons could form deuterium and heavier nuclei so smaller proportion
	
	1

	Total marks
	4

	7
	a
	Red shift

Hence dark sky at night (Olber’s paradox)

Galaxy speeds depend on distance away (Hubble)
	1 mark

1 mark 


	2

	
	b
	Corresponds to when total energy E is zero (kinetic plus potential energy zero). 
	1 mark 
	1

	
	c
	E –ve; eventually universe falls back

E +ve; universe goes on expanding

E = 0; galaxy goes on expanding but expansion slows to approach zero.
	
	3

	Total marks
	6

	Total for test paper
	36
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