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[MAA 5.20] INTEGRATION BY PARTS  

SOLUTIONS 

Compiled by: Christos Nikolaidis 

 

O.    Practice questions 

 

1. We apply the formula d duv x uv u v x     
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 For the remaining integrals we apply the method directly (without mentioning u  and v ) 
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1 (3 4 1) cos d (3 4 1)sin (6 4)sin dI x x x x x x x x x x          
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3. METHOD A 
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 METHOD B We start with 

 2 2 2sin 2
e cos 2 d e e sin 2 d

2

x x xx
I x x x x       …   and find the same result. 
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4. Let  e dn x

nI x x  .  

 (a) 
0 e d ex xI x c    

 (b) 1e e dn x n x

nI x n x x     

      1en x

n nI x nI     

 (c) 
1 e e ( 1)ex x xI x c x c      ,   

     2 2

2 e 2( e e ) ( 2 2)ex x x xI x x c x x c         

     
3I 3 2 3 2e 3( 2 2)e ( 3 6 6)ex x xx x x c x x x c           

5. (a)    (i)   
22sin x c  

       (ii)   
22cos x c   

         (iii)    2sin 2 dI x x  cos 2x c   

       (iv)    4sin cos d 4sin sin 4cos sin dI x x x x x x x x   
24sin x I   

   
2 22 4sin 2sinI x I x c     

 (b)   The results may look different but, in fact, they differ by a constant (incorporated in c). 

 

6. METHOD A 

 (3 2)e d (3 2)e 3e dx x xx x x x      

    (3 2)e 3e (3 1)ex x xx c x c        
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A.    Exam style questions (SHORT) 

 

7. For  cosd   

 u = du = d         

 dv = cosd   v = sinθ 

  

  cosd  =  sin – sind  =  sin + cos+c 

Therefore,       ( cos – )d =  sin + cos – 
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9. 

 
 

10. 
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 With GDC, directly = 1.07    

 

16. Integration by parts  
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17.    
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B.    Exam style questions (LONG) 

19. (a)    Integration by parts 
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 (b)     Integration by substitution lnu x  
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20. (a)  
0 sin d cosA x x x c     and 

0 cos d sinB x x x c    

 (b)  
1

1
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                        2

1 )1(sincos 
  n

nn Annxnxxx  

          (ii)     
1sinn

n nB x x nA    

         
1

2sin [ cos ( 1) ]n n
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 (e)  cxxxA  sincos1 ,   
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3 2
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3 2cos 3 sin 6[ cos sin ]x x x x x x x c         

            
3 2cos 3 sin 6 cos 6sinx x x x x x x c        
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21. (a) 
0

dI x x c    and 
1

sin d cosI x x x c     

 (b) 
1 1 2 2sin sin d sin cos ( 1) sin cos dn n n

n
I x x x x x n x x x          

          
1 2 2sin cos ( 1) sin (1 sin )dn nx x n x x x       
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