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• Answer all questions. 
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to be marked.  
• Show all your working. 
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 Draw the ray diagram for a Cassegrain telescope. Your diagram should show the 
paths of two rays, initially parallel to the principal axis, as far as the eyepiece.  

[2 marks] 
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 The Kielder Observatory in Northumberland includes two optical telescopes 
attached to the same mount, so that they can be used to view the same object. 
Some of the properties of these telescopes are summarised in Table 1. 
 

Table 1 
 

Telescope Type Objective diameter/mm 
A refractor 70 
B reflector 400 
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. 1 
 

The telescopes are used to view the same object. 
 
Suggest which telescope in Table 1 produces the brighter image. 
Support your answer with a suitable calculation.  

[3 marks] 
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The minimum angular resolution of a telescope can be determined using the 
Rayleigh criterion. 
 
Explain what is meant by the Rayleigh criterion. 

[2 marks] 
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. 3 
 

Discuss which of the two telescopes in Table 1 would be better at resolving the 
images of two objects that are close together. 

[2 marks] 
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 Table 2 summarises some of the properties of four stars in the constellation 
Hercules. 

Table 2 
   

 

Star 
 

Distance/pc Spectral class Apparent magnitude 
Kornephoros 43 G 2.8 
Rasalgethi 110 M 3.0 
Rutilicus 11 G 2.8 

Sarin 23 A 3.1 
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. 1 
 

Define the parsec.  You may use a diagram as part of your answer. 
[2 marks] 
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Deduce which star is larger, Kornephoros or Rutilicus. 
[3 marks] 
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One of the four stars has the peak in its black-body radiation curve at a 
wavelength of 1.0 µm.   
 
Calculate the corresponding temperature for this curve. 

 [2 marks] 
  

 
   

   

   

  
temperature = 

 
 K 
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Explain which star produced the black-body radiation curve described in  
question 03.3. 

[2 marks] 
   

 
   

   

   

 
 

0 3 
 

. 5 
 

Which star has the brightest absolute magnitude? 
Tick () the correct box. 

[1 mark] 
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Determine the absolute magnitude of Sarin. 
[3 marks] 

   
 
 
 
 
 
 
 
 
 
 
 
 

  
absolute magnitude = 

 
 

   
 
  

 
13 
 



7 
 

*07* 

Turn over ► 
 

IB/M/Jun17/7408/3BA 

 

Do not write 
outside the 

box 

 
Turn over for the next question 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  DO  NOT  WRITE  ON  THIS  PAGE 
  ANSWER  IN  THE  SPACES  PROVIDED 

  



8 
 

*08* 
IB/M/Jun17/7408/3BA 

 

Do not write 
outside the 

box 

 
0 4 

 

. 1 
 

Sketch, on the axes in Figure 1, the light curve for a typical type 1a supernova. 
Label the axes with suitable scales.  

[3 marks] 
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Type 1a supernovae can be used as standard candles. 
 
Explain what is meant by a standard candle. 

[1 mark] 
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Measurements of type 1a supernovae in 1999 led to a controversy concerning the 
behaviour of the Universe.  
 
Describe this controversy and how the measurements led to it. 

 [3 mark] 
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According to NASA nearly 2000 exoplanets had been discovered by 2016, and the 
search continues. One aim of this search is to find an Earth-like planet orbiting a 
Sun-like star. 

 
Discuss the difficulties associated with the detection of an Earth-like planet orbiting 
a Sun-like star. 
In your answer you should compare the methods that are used in the search and 
suggest which may be the most successful.  

[6 marks] 
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