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1 (a)*  In 2017, an ultra-cool star TRAPPIST-1 was discovered with at least five of its 

own orbiting planets. Astronomers are interested about the possibility of finding 
life on some of the planets orbiting TRAPPIST-1. 
 
The table below shows some data. 
 

 TRAPPIST-1 Sun 

Luminosity L / W 2.0 × 1023 3.8 × 1026 

Surface temperature T / K 2500 5800 

Radius of star / m R 7.0 × 108 

Distance between Earth and Sun / m  1.5 × 1011 

Distance between planets and 
TRAPPIST-1 / m 

1.6 × 109 
to 9.0 × 109 

 

 
The temperature T in kelvin of a planet, its distance d from the star and the 
luminosity L of the star are related by the expression 

 
• The average temperature of the Earth is about 290 K. Explain how life may 

be possible                       on some of the planets orbiting TRAPPIST-1. 
• Use your knowledge of luminosity to show that the radius R of TRAPPIST-1 

is smaller                  than the Sun. 
• Support your answers by calculations. 

 
[6] 
 

 (b)  Kepler’s third law can be applied to a satellite in a geostationary orbit around the 
Earth. 
  

  (i) Complete the equation for Kepler’s third law below.  
You do not need to define any of the terms. 

 
[1] 
 

  (ii) The mass of Earth is 6.0 × 1024 kg. 
Calculate the radius of the circular path of a satellite in a geostationary orbit 
around the               Earth. 
 
 

radius = ……………………………… m 
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Total Marks for Question Set 28: 9  



 

 

Oxford Cambridge and RSA 
 

Copyright Information 
OCR is committed to seeking permission to reproduce all third-party content that it uses in its assessment materials. OCR has attempted to identify and contact all copyright holders whose 
work is used in this paper. To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced in the OCR Copyright 
Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download from our public website (www.ocr.org.uk) after the live examination series. 
 
If OCR has unwittingly failed to correctly acknowledge or clear any third-party content in this assessment material, OCR will be happy to correct its mistake at the earliest possible 
opportunity. 
 
For queries or further information please contact The OCR Copyright Team, The Triangle Building, Shaftesbury Road, Cambridge CB2 8EA. 
 
OCR is part of the Cambridge Assessment Group; Cambridge Assessment is the brand name of University of Cambridge Local Examinations Syndicate (UCLES), which is itself a department 
of the University of Cambridge 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


