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Integration by Substitution – Strategic 
 
 
Sometimes it simplifies an integral to make a 
substitution like 𝑥 = 𝑔(𝑢) with 𝑑𝑥 = 𝑔! 𝑢 𝑑𝑢. 
 
For example: There are several ways to 
simplify 

1
16 + 𝑥!

𝑑𝑥 

 
Let 𝑥 = 4𝑢 so that 𝑑𝑥 = 4𝑑𝑢 AND 𝑥! = 16  𝑢! 
 

1
16 + 𝑥!

𝑑𝑥 =
1
16

1
1 + 𝑢!

4  𝑑𝑢 =
1
4
tan!! 𝑢 + 𝐶   

 
Finally: 
 

1
16 + 𝑥!

𝑑𝑥 =
1
4
tan!!

𝑥
4
+ 𝐶 

 
 
  



Example 2: 
 

1
9 − 𝑥!

𝑑𝑥 

 
Let 𝑥 = 3 sin𝑢 so 𝑑𝑥 = 3 cos𝑢 𝑑𝑢    
 
And 𝑢 = sin!! !

!
. 

 
We will also use sin! 𝑢 + cos! 𝑢 = 1 in the 
form 
 

cos𝑢 = 1 − sin! 𝑢 
 
Then 

1
9 − 𝑥!

𝑑𝑥 =
3 cos𝑢

9 − 9 sin! 𝑢
𝑑𝑢 

 

=
3 cos𝑢

3 1 − sin! 𝑢
𝑑𝑢 =

3 cos𝑢
3 cos𝑢

𝑑𝑢 

 

= 1𝑑𝑢 = 𝑢 + 𝐶 = sin!!
𝑥
3
+ 𝐶 

 
 


