
Probability and Statistics 1 - Surgery Hours class (Andres Villegas) 
Exercise Sheet 7 Solutions: Continuous Random Variables 1 
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a) We have that 
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b) We have  
 

    
 
 
                  

 
 
  

                     
 
 
  

        
 
 

    
 
 

    
 
 
  

But, since          are independent  

     
 
 

    
 
 

    
 
 
        

 
 
      

 
 
      

 
 
  

In addition  
 

     
 
 
      

   

 

   
  

 
 
 

   

  
 
 
 

 
 

 
 

 

Therefore, 

    
 
 
         

 
 

    
 
 

    
 
 
  

        
 
 
      

 
 
      

 
 
  

    
 
 
 

 
 

   
 

   
 

 
   
   

 

2.  
a)      must satisfy  

           
   

   
   



   
 
 

   
 
 

     
 

 
 

   

  
 
 

 
 
 
  

 
 

 
 
 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 
 
 

 
    

    
  
 

     

In addition we know that  

         

      
 
 

 
 

      

          
 
 

 
 

      

   
 
 

   
 
 

     
 

 
 
      

  
 
 

 
 
 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 
 
 

 
 

 
 

 
 
 
 

 
      

  
  
  

  
 
 
      

Therefore we know that   and   satisfy       
 
     and     

  
   

 
     . Dividing these two 

equations we get 

  
     

 
    

 
 

 
  

 

  
  

  
 
 

 
 
  

  
   
  

 

 
  
  

 
 
  

   
 
 

 
   
  

 

  
  

  
  
  

 

    

And therefore  

  
 

    
 

 
 

    
 

 
 
 
   

b) Let   be the number of gallons sold. We have 

   
                        
                           

  



Then  

                 
 

 
 

            
 
 

 
 

       
 
 
           

 

 
 

       
 
 
          

 
 

 
 

                 
 

 
 

            
 
 

 
  

           
 
 

     
 

 
   

 
 

   
 
 

    
 

 
 
  

                        
           

 
3.   

a)           
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b) In general          
   

        
   

   
 . Therefore               

   
      

c) For          , we have that  
                   

 
           

        

 
      

        

 
     

   
      

   
 

 
      

  
  

It follows then that                               
  

, for          ,  which 

corresponds to the cumulative distribution function of a uniform random variable over         . 

d)            
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4. Let   be the time of failure of the printer. The expected cost of refunds is given by  
                                              

Since            we have that                      . Hence 

                                              
                             

                                       
                              

          
5. By the law of total probability  



         
                                          
                      

We have  
                 

                
 
 

   
        

  
 

 
   

         

                
 
 

   
        

  
 

 
   

         

Hence 

            
 
 
         

 
 
         

 
 
         


