
Astronomical Distances and Starts 
 
Q1. 
  
Which of the following is a valid unit for luminosity? 

   A    W m–2 

   B    N m s–2 

   C    J s–1 

   D    J m–2 

 
  

(Total for question = 1 mark) 
  
 
 
Q2. 
  
Betelgeuse is a red giant star. 

The surface temperature of Betelgeuse is TB and the surface area of Betelgeuse is AB.  
The surface temperature of the Sun is TS and the surface area of the Sun is AS. 

Which row in the table shows a correct comparison of the surface temperature and surface 
area of Betelgeuse with those of the Sun? 

 

  
(Total for question = 1 mark) 
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Q3. 
  
Describe the characteristics of a main sequence star. 

(2) 
............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 
(Total for question = 2 mark) 

 
  
 
 
Q4. 
  
In 2016 the Breakthrough Starshot initiative was announced. This project intends to send a 
fleet of small probes to Proxima Centauri, the nearest star to the Sun. This journey would 
take about twenty years. 

Describe how the distance to nearby stars like Proxima Centauri is determined. 
(3) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  
(Total for question = 3 marks) 
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Q5. 
  
Five regions are labelled on the Hertzsprung-Russell diagram shown. 

 

Which sequence could show part of the evolution of a star like the Sun? 

   A    1→5→3 

   B    2→3→4 

   C    3→5→1 

   D    4→3→2 

 
  

(Total for question = 1 mark) 
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Q6. 
  
A Hertzsprung-Russell (HR) diagram shows how the luminosity L depends on the surface 
temperature T for a group of stars. 

The HR diagram below is for a young star cluster. 

 

(i)  Explain how we can tell that the young star cluster is in the early stages of its evolution. 
(2) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

(ii)  Explain why the most massive stars in the cluster have the greatest luminosities. 
(4) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  
(Total for question = 6 marks) 
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Q7. 
  
Four regions A, B, C and D are labelled on the Hertzsprung-Russell diagram. 

 

Which region includes the position of the Sun? 
(1) 

   A    

   B    

   C    

   D    

 
  

(Total for question = 1 mark) 
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Q8. 
  
A student finds a Hertzsprung-Russell diagram in an old astronomy book and notices that 
the axes aren't the same as in her current textbook. 

 

Which of the following graphs shows a correct alternative way to label the axes? 

 

   A    

   B    

   C    

   D    

 

  

(Total for question = 1 mark) 
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Q9. 
  

Hertzsprung-Russell diagrams are shown for three star clusters. 

 

 

 
Choose the row that correctly identifies the relative ages of the three clusters. 

 

 

 
   

(Total for question = 1 mark) 
 
 
Q10. 
  
The Hertzsprung-Russell diagram is a diagram used by astronomers to illustrate the 
properties of stars. 

Label the axes below (or the next page) and use them to sketch a Hertzsprung-Russell 
diagram.  
Your diagram should include labelled regions where the following stars are found: 

 
• main sequence 
• red giants 
• supergiants 
• white dwarfs 

(4) 
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Q11. 
  
In 2016 the Breakthrough Starshot initiative was announced. This project intends to send a 
fleet of small probes to Proxima Centauri, the nearest star to the Sun. This journey would 
take about twenty years. 

The radiation intensity at Earth from Proxima Centauri is 3.25 × 10−11 W m−2. The luminosity 
of the Sun is  

(i)  Show that the luminosity of Proxima Centauri is about 0.002  
(3) 

distance to Proxima Centauri = 4.00 × 1016 m 
 = 3.85 × 1026 W 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  
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(ii)  Proxima Centauri is described on a website as a main sequence star. 
Determine whether the surface temperature of Proxima Centauri is consistent with a 
position on the main sequence of the Hertzsprung-Russell diagram. 

(3) 
radius of Proxima Centauri = 9.81 × 107 m 

 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  
(Total for question = 3 marks) 
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Q12. 
  

There are several different methods that can be used to determine the distance from our 
solar system to astronomical objects. These include the measurement of red shift, 
trigonometrical parallax and the use of standard candles. 

Which row of the table shows a suitable method for each of the objects named? 

 

  
(Total for question = 1 mark) 

  
 
 
Q13. 
  
Standard candles are used by astronomers to determine the distances to distant star 
clusters. 

A standard candle has a 

   A    constant brightness. 

   B    constant luminosity. 

   C    known brightness. 

   D    known luminosity. 

 
 
   

(Total for question = 1 mark) 
 
 
Q14. 
  
Astronomers observing stars at the centre of our galaxy have suggested that many of them 
are orbiting a supermassive black hole. The mass of this black hole is 9.2 × 1036 kg. 

Trigonometric parallax and Hubble's law are two methods used to determine astronomical 
distances.  
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Explain whether either of these methods is suitable to determine the distance to S0-2. 
(3) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  
(Total for question = 3 marks) 

 Q15. 

The distance to astronomical objects relatively close to the Sun is determined using 
trigonometric parallax. For objects beyond a certain distance standard candles are used. 

(a)  State what is meant by a standard candle. 
(1) 

 .............................................................................................................................................  

 .............................................................................................................................................  

(b)  Explain why trigonometric parallax is not used beyond a certain distance. 
(2) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

(c)  Describe how distances too large for the use of standard candles can be determined. 
(3) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  
(Total for question = 6 marks) 
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Mark Scheme – Astronomical Distances and Stars 
 
Q1. 
  

 
  
 
 
Q2. 
  

 

  
 
 
Q3. 
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Q4. 
  

 

  
 
 
Q5. 
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Q6. 
  

 

  
 
 
Q7. 
  

 

  
 
 
Q8. 
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Q9. 

 
Q10. 

 

 Q11. 

 

 Q12. 
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Q13. 
  

 
 
 
Q14. 
  

 

  
 
 
Q15. 
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