
 

 
1. State Newton’s Law of Gravitation identifying all quantities and units.           (2) 
 
 
2. Calculate the force of gravitation between two large ships of mass 50000  
    tonnes and separated by a distance of 20 m is 417 N.  
    (1 tonne = 1000 kg)                                                                                             (3) 
 
 
3. Show by calculation and state what the effect would be on the gravitational  
   force of attraction between two large mass objects if the distance between them  
   decreases by half?                                                                                               (4) 
 
 
 
4. The gravitational pull of the moon causes tidal effects at the surface of the Earth.  
 
    Estimate the gravitational force of the Moon on a water molecule, made up of   
    two hydrogen atoms(2) and one oxygen atom(16), at a distance of 3.8 x 108 m  
    from the moon. 
    Some research will be required!!!!!!!!! 
 
    Assume that the proton and the neutron each have a mass of 1.67 x 10-27 kg. 
    Disregard the mass of the electron                                                                     (4) 
 
 
 
5. Calculate the gravitational force of attraction between the proton and    
     the electron in a hydrogen atom.  
 
     Assume electron is describing a circular orbit with a radius of 5.3 x 10-11 m.   (3) 
 
 
                                       
6. Explain the meaning of the terms in the following equation 
 
 
  
                                                                                                    
                                                                                                                              (1) 
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7. a) State and justify the units for the Lorentz factor.                                        (2) 
 
    b) Sketch a graph to show how Lorentz factor varies with velocity                 (2) 
                                                                                      
 
8.  Calculate the time dilation taken for a space ship that is travelling at  
     0.65c if it takes 10 years to travel, from the perspective of the pilot.               (3) 
 
 
9. a) State one piece of evidence which supports Einstein’s theory of l  
         special relativity.                                                                                          (1) 
                                                                                                                              
     b) Explain how this may be explained in terms of time dilation.                    (2) 
 
 

10. Research the values for   εo(epsilon nought)      and   μo (mu nought)   

           to establish the constant value proposed by Maxwell  
                                         

                     constant   = 1/√(εo x μo )                  (2) 
 

 
 
11. Comment on the significance of special relativistic effects for: 
        a) a train passing an observer on a platform                                                (1) 
 
        b) a rocket travelling at 0.7c                                                                         (1) 
 
 
12. Explain the meaning of the terms in the following equation 
 
 
      
          
 
                                                                                                                                       
 
13. Using the following link and information from the table on the page,      

      sketch a graph of  l’/ft   against  v/m s
-1 .                                                      (2) 

http://www.physicsclassroom.com/mmedia/specrel/lc.cfm 

 
                                                                                                                        

 

(1) 
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