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Q1. 
The Universe contains many stars. 

(a)  The Sun is the star at the centre of our solar system. 

Give three other types of object that form our solar system. 

1  ________________________________________________________________
_ 

2  ________________________________________________________________
_ 

3  ________________________________________________________________
_ 

(3) 

Some main sequence stars will eventually form black holes. 

The table below gives the mass of four stars. 
  

Star Mass in kg 

Arcturus 2.2 × 1030 

Betelgeuse 2.2 × 1031 

Cygni A 1.4 × 1030 

The Sun 2.0 × 1030 

  

(b)  Which star in the table above is most likely to form a black hole? 

___________________________________________________________________ 
(1) 

(c)  The distance from Cygni A to the Earth is 1.1 × 108 gigametres. 

Which distance is the same as 1.1 × 108 gigametres? 

Tick (✓) one box. 
  

1.1 × 1011 m 
 

1.1 × 1014 m 
 

1.1 × 1017 m 
 

1.1 × 1020 m 
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(1) 

(d)  The light spectrum from every galaxy includes dark lines. 

The lines have the same pattern. 

The figure below shows the position of dark lines in the visible spectra of light from 
the Sun and from two distant galaxies. 

  

 
  

Explain what these light spectra tell us about the velocities of galaxy A and galaxy 
B. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(3) 

(e)  The distance between Arcturus and the Earth is 3.6 × 1014 km. 

speed of light = 3.0 × 108 m/s 

Calculate the time taken for light from Arcturus to reach the Earth. 

Use the Physics Equations Sheet. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Time taken =  ____________________ s 
(4) 

(f)  When stars are formed, they contain mostly hydrogen. 

Describe how stars produce all other naturally occurring elements. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(4) 

(Total 16 marks) 
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Mark schemes 

Q1. 
(a)  planets 

1 

dwarf planets 
1 

moons 
or 
natural satellites 

allow asteroids / meteors / meteoroids / meteorites 
allow comets 

1 

(b)  Betelgeuse 
1 

(c)  1.1 × 1017 m 
1 

(d)  both show red-shift so both are moving away from us 

or  

the wavelength of the (absorption) lines has increased so both are 
moving away from us 

1 

A shows a greater red-shift (than B) 
1 

so A is travelling faster (than B) 
1 

(e)  s = 3.6 × 1017 (m) 
1 

3.6 × 1017 = 3.0 × 108 × t 
allow a correct substitution of an incorrectly / not converted 
value for s 

1 

 
allow a correct re-arrangement using an incorrectly / not 
converted value for s 

1 

t = 1.2 × 109 (s) 

or  

t = 1 200 000 000 (s) 
allow a correct calculation using an incorrectly / not 
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converted value for s 1 
1 

(f)  Level 2: Scientifically relevant facts, events or processes are identified 
and given in detail to form an accurate account.  

3−4 

Level 1: Facts, events or processes are identified and simply stated but 
their relevance is not clear.  

1−2 

No relevant content 
0 

Indicative content 
•   fusion occurs at high temperatures 
•   fusion produces new elements 
•   hydrogen nuclei fuse to form helium nuclei 
•   hydrogen (in the core) begins to run out 
•   helium nuclei fuse to make heavier elements 
•   up to iron 
•   some massive stars become supernovae 
•   creating elements heavier than iron 

[16] 


