
 



 
 

 
 

 



 

 



                     

                  
 

 

         

         
 

 

         

        



 

      

       
 



 

       

       

        
 

 

          



 
 

12.  Part of a radioactive decay series is shown in the diagram. 
 The symbols X1 to X5 represent nuclides in this series. 

 
 A student makes the following statements about the decay series. 
  I  Nuclides X2 and X3 contain the same number of protons. 
  II  Nuclide X1 decays into nuclide X2 by emitting an alpha particle. 
  III  Nuclide X3 decays into nuclide X4 by emitting a beta particle. 
 Which of these statements is/are correct? 
  A  I only 
  B  II only 
  C  III only 
  D  II and III only 
  E  I, II and III 



 
 

10.  Three students each make a statement about antiparticles. 
  I  An antiparticle has the same mass as its equivalent particle. 
  II  An antiparticle has the same charge as its equivalent particle. 
  III  Every elementary particle has a corresponding antiparticle. 
 Which of the statements is/are correct? 
  A  I only 
  B  II only 
  C  I and III only 
  D  II and III only 
  E  I, II and III 



 



 



 
 



 
 

 

 
The refractive index of water for this laser light is 1·33. 
(a) Calculate angle X.          2 
(b) The mirror is now adjusted until the light follows the paths shown. 

 
 
(i) State why the value of q is equal to the critical angle for this laser light in water.  1 
(ii) Calculate angle q.          2 


