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Nationals 2015 Mu Integration - SOLUTIONS 
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(5) Solution:   
 

   
  

 

 
  

 

   
  

 

 
  

 

   
  

 

 
                   

                    
 .  

Both of these limits diverge, hence so does the integral.  E 
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(8) Solution:   
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(10) Solution:  Let                                          
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(11) Solution:  The integral of an odd function on symmetric bounds is zero.  D 

(12) Solution:           
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integrand is positive, so   
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(14) Solution:  Using Integration by Parts twice, we get:              
 

 
       

 

 
     

 

 

 

  
 

 
          

 

 
 

 

 
              

 

 
 

 

 
         

 

 
     

 

 

   
 

 
        

 

 
  

 

 
      

 

 
 

 

 
 
 

 
    

 

 
 

 

 
   

 

 
.  C 

(15) Solution:  Using Integration by Parts twice, we get: 

                   
 

 
                   

                      
 

 
 

                    
 

 
                      

                     
 

 
    

                   
 

 
         

 

    
.  D 

(16) Solution:  This is just the area of a quarter circle of radius 2.   .  C 

(17) Solution:  Using the trigonometric substitution                            

                gives 
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(19) Solution:  Using Weierstrass substitution,       
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(20) Solution:  The discontinuity as x=1/2 actually causes the integral to diverge.  E 

(21) Solution:     
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(26) Solution:  These integrals differ only by a constant from those calculated in previous questions.  

From (25), without the   , is               
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 in (24) to get 

  

  
.  Finally the denominators are 

the area from (23)              
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(30) Solution:          
 

 
  

 

     
 
 

 
 

 

   so Francisco’s expected number correct is  
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.  The sum  

     

         
 
    diverges, so Ryan is 

expected to get infinitely many wrong.  Therefore, Francisco is expected to win. B 

 

  


