6.2 Stars and the Universe: Cambridge IGCSE Physics worksheet - Mark Scheme
	Question
	Answer
	Marks

	1
	B
Because light has a finite speed, distant light began its journey long before it was observed.
	(1 mark)

	2
	C
This widespread microwave radiation is cooled remnant radiation from the early Universe.
	(1 mark)

	3
	A
Reversing the expansion leads to a smaller, hotter and denser early Universe.
	(1 mark)

	4
	A
Hubble's law states that recession speed is directly proportional to distance, giving a straight line through the origin.
	(1 mark)

	5
	C
Using Hubble's law gives .
	(1 mark)

	6
	A
Redshift means that each spectral line is displaced towards the longer-wavelength, red end of the spectrum.
	(1 mark)

	7
	C
The reciprocal of the Hubble constant has units of time and estimates the age of the Universe.
	(1 mark)

	8
	D
Widespread galactic redshift and Hubble's distance-speed relationship support an expanding Universe.
	(1 mark)

	9
	A
The reciprocal of 2.0 × 10−18 s−1 is 5.0 × 1017 s.
	(1 mark)

	10
	D
The fractional shift is , so , giving 3.0 × 106 m/s.
	(1 mark)

	11
	C
For each row, ; for example, .
	(1 mark)

	12
	B
Cosmic expansion increases the radiation's wavelengths, so the cooled remnant is now detected as microwaves.
	(1 mark)

	13
	The Universe began in a very small region that was extremely hot and dense.
	(2 marks)

	14
	Any two from infrared, visible light and ultraviolet.
	(2 marks)

	15
	

	(2 marks)

	16
	The wavelength has increased by 7.3 nm. The effect is redshift.
	(2 marks)

	17
	D is a red supergiant. E is a supernova.
	(2 marks)

	18
	Hydrogen and newly formed heavier elements.
	(2 marks)

	19
	The cloud is a nebula. It contains hydrogen.
	(2 marks)

	20
	A type Ia supernova or a Cepheid variable.
	(1 mark)

	21(a)
	main-sequence star.
	(1 mark)

	21(b)
	E is a planetary nebula.
F is a white dwarf.
	(2 marks)

	21(c)
	The star runs out of hydrogen fuel in its centre.
It expands to form a red giant at D.
The outer layers of the red giant are then thrown off into space, forming the planetary nebula at E.​
	(3 marks)

	22(a)
	Nuclear fusion of hydrogen nuclei into helium.
	(1 mark)

	22(b)
	It expands to become a red giant.
Its outer layers are later thrown off as a planetary nebula, leaving the core as a white dwarf.​
	(2 marks)

	22(c)
	The Sun is not massive enough to become a red supergiant and explode as a supernova.
Neutron stars and black holes form only from the collapsed core left after a supernova.
	(2 marks)

	23(a)
	The horizontal axis is labelled Distance from the Earth / 1024 m and the vertical axis is labelled Recession speed / 106 m/s.
Suitable linear scales use at least half of the grid in both directions.
All seven points are plotted accurately.
A straight line of best fit is drawn with an approximately even spread of points.
	(4 marks)

	23(b)
	Use two well-separated points on the line of best fit.

A gradient of approximately 2.2 in the plotted units gives .
Accept 2.1 × 10-18 s−1 to 2.3 × 10-18 s−1 from a suitable line.
	(3 marks)

	23(c)
	The measurements have experimental or observational uncertainty, so the points show some scatter around the relationship.
	(1 mark)

	24(a)
	For every hydrogen line, the wavelength measured from each galaxy is greater than the laboratory wavelength.
The lines have therefore shifted towards the red end of the spectrum.
	(2 marks)

	24(b)
	Galaxy B is moving away at the greater speed.
Its absorption lines have the greater increase in wavelength, so it has the greater redshift.
	(2 marks)

	24(c)
	Redshift shows that distant galaxies are moving away from the Earth.
The recession of galaxies shows that the distances between galaxies are increasing as the Universe expands.
	(2 marks)
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