
8.3.1 

8.3: Trigonometric Substitution 
 
Trigonometric substitution can be useful in evaluating integrals of certain radical expressions. 
 

Expression Substitution Identity 
2 2a x−  sinx a θ= , with 

2 2
π πθ− ≤ ≤  

 
             x              a 
 
                  2 2a x−  

 

2 21 sin cosθ θ− =  

2 2a x+  tanx a θ= , with 
2 2
π πθ− < <  

 
             x               2 2a x+  
 
                          a 

 

2 21 tan secθ θ+ =  

2 2x a−  secx a θ= , with 0
2
πθ≤ <  or 

3
2
ππ θ≤ <  

 
   2 2x a−                 x      
 
                         a 

 

2 2sec 1 tanθ θ− =  

 

Example 1: 
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Example 2: 
2 2 4

dx
x x −
∫  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Example 3: 29 x dx+∫  
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Example 4: 3 2 4x x dx+∫  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Example 5: 
2 6 5

dx
x x− +

∫  


