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Section 2: Integration by substitution 
 

Solutions to Exercise level 3 
 

1.  

 

So starting from smallest: 
1

0
(2 1)dx x , 

1

0
dx x , 

1

0
dx x     

   

2. (i)     

    

sin ( sin cos ) (cos sin )

( )sin ( )cos

x A x x B x x

A B x A B x

 

  Equating coefficients of   cos 0x A B   

  Equating coefficients of   sin 1x A B  

  so   1 1
2 2,A B   

 

(ii) 
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3. For n = 1:   
/4 /4
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(sin cos )d cos sin
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( 1 0)
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For n = 2:  
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For n = 3:  
/4
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(sin cos )dx x x
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For n = 4:  
/4

4 4
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(sin cos )dx x x
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4. (i) The graph is symmetric about the line  1
2x   

 

(ii)        
d

1 d d
d

y
y x x y

x
 

  When  0,x y   

  When  , 0x y  
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(iii)  sin sin( )x x  for all x  
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