
Examples 8.6 – Integration by Substitution 

1. Evaluate  dxxx
32 cos3 . 

 

Solution:  Note that  3cos x  is a composite function.  Let 3xu   (inside parentheses) so that 

dxxdu 23 .  After substituting, the integral becomes 
 

      CxCuduudxxxdxxx  
32332 sinsin cos3coscos3  

 

2. Evaluate dxxx  54 419 . 

 

Solution:  Note that 541 x is a composite function.  Let 541 xu   (inside radical) so 

that dxxdu 420  and dudxx
20
14  .  The substitution yields 
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3. Evaluate the definite integral 
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Solution:  We will demonstrate both methods. 
 

Method 1:  Let 222  xxu  (inside denominator) so that

dxxdxxdu )1(2)22(       and dudxx
2
1)1(  .  Change the x-limits to u-limits by 

plugging in x = 0 and x = 3 into 222  xxu  to get u = 2 and u = 17, respectively.  

Hence, 
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Method 2:  First, we will find an antiderivative of the integrand.  Let 222  xxu  

(inside denominator) so that dxxdxxdu )1(2)22(   and dudxx
2
1)1(  .  We have 
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Therefore, 
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