
 

 
1.  Complete this table illustrating the correct formula relating the observers 
     frequency to the source frequency in the Doppler Effect: 
  

Doppler Formula 
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2.  A siren on a stationary car has a frequency of 700 Hz. 
    (a)  What is the frequency heard by a passenger in another car travelling 

towards the siren at 25 ms-1?                                                                        (3)    
                           
                                                                     
    (b) The car with the siren is now travelling along the road and the frequency is  
         observed to be 740 Hz by a stationary observer.  What is the velocity of the 

car with respect to the observer?                  
         (Assume speed of sound as 340 m s-1)                                                       (3) 
                                                                                                                                                   
3. State and define each quantity for Hubble’s Law.                                           (2) 
                                                 
 
4. Show how Hubble’s Law relates to the age of the Universe.                           (2) 
 
5. Draw the graph of relative velocity and distance for Hubble’s Law. 
    State the relationship for this graph.                                                                  (2) 
 
6. Light from a distant galaxy is found to contain spectral lines of wavelength 
    456 nm. When the spectral emission is observed on Earth it is found to be 
    434nm.  
 
a) Calculate the red shift for this galaxy.                                                              (3) 
 
b) Calculate the speed at which this galaxy is moving relative to Earth.              (3) 
 
c) Explain, in which direction is this galaxy moving?                                            (2) 
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7. The mass of the Universe is estimated by measuring the radial motions of stars  
    and galaxies. Explain how this lead us to the conclusion that a new type of  
    matter exists. Suggest how it got its name.                                                    (2) 
 
 
8. Having measured the light from distant supernovae, scientist found that they 
were not as bright as expected. How have they explained this phenomenon?     (2) 
 
9. The graphs of Irradiance versus wavelength are shown below, for similar mass,  
    surface area etc. stars. 
 
 

 
                                   
a) State how the energy emitted by the hotter star compare to the energy  
     emitted by the cooler star.                                                                                 (1) 
 
b) At which end of the spectrum do hotter stars produce most of their light?    (1)                               
 
c) How does the area under the graph relate to the temperature of a star?         (1) 
 
                                                                                                                                 
 
10. How does the existence of cosmic microwave background radiation relate  
      to a blackbody spectrum?                                                                                (2) 
                                                                                                                                
    
 
11.  Identify and explain which of the below objects radiate more red light per unit  
       surface area.                                                                                                   (2) 
                                                                                          

Object Stellar Type 

Betelgeuse Red Super Giant 

Rigel Blue Super Giant 

Sirius B White Dwarf 

 
 
                                                                                                                                

 
Total Marks = 33 


