
Integration By Substitution 
 
 

Let f and g be functions that satisfy the conditions of the Chain Rule for the composite function  
y = f (g (x)). If F is an antiderivative of f, then 
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Let u = g (x).  Then                         and  
 
Examples: 
 
1. Notice, this integral has the form  
 
 
     Let u = -x2.  Then du = -2x dx and 
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      Let u = -x2.  Then  du = -2x dx,  get (-x dx) by itself so                       and  
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      Let u = cos x.  Then du = -sin x dx, so  -du = sin x dx,  and 
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      Let u = ex - 1.  Then du = exdx  and  (u + 1) = ex. 
 
      Since e2x = ex * ex = (ex)2,  then  (u + 1)2 = e2x,  and 
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        we can now use the integration formula to complete the integration: 
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                Otherwise, let u2 = 4x2, then u = 2x and du = 2dx.   Then, 
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