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Theorem 6 – The Substitution Rule 
If  is a differentiable function whose range is an interval I, and f is continuous on I, then ( )p g x=

    ( )( ) ( )( ( )) ( ) ( ( )) ( )dgf g x g x dx f g x dx f p dp
dx

⎛ ⎞′ = =⎜ ⎟
⎝ ⎠∫ ∫ ∫ . 

 
The Substitution Method to evaluate ( )( )( ( )) ( )f g x g x dx′∫  
 

1. Substitute  and ( )p g x= ( )dpdp dx g x dx
dx

⎛ ⎞ ′= =⎜ ⎟
⎝ ⎠

 to obtain ( )f p dp∫ . 

 
2. Integrate with respect to p. 
 
3. Replace p by . ( )g x
 
A more detailed integration table is given below, and all integration here is with respect to p: 
 
1.   (any number k) k dp kp C= +∫ 10.  sec tan secp p dp p C= +∫  

2.  
1

( 1
1

n
n pp dt C n

n

+

= + ≠
+∫ ) C 11.  csc cot cscp p dt p= − +∫  

3.  1 lndp p C
p

= +∫  12.  tan ln sec ln cosp dp p C p C= + = − +∫  

4.   p pe dt e C= +∫ 13.  cot ln sinp dp p C= +∫  

5.  ( 0, 1
ln

p
p aa dt C a a

a
= + > ≠∫ )  14.  

csc ln csc cot

ln csc cot

p dp p p C

p p C

= − +

= − +
∫ +

 

6.   sin cosp dt p C= − +∫ 15.  sec ln sec tanp dp p p C= + +∫  

7.   cos sinp dt p C= +∫ 16.  1
2 2

1 1 tan pdp C
a p a a

− ⎛ ⎞= +⎜ ⎟+ ⎝ ⎠∫  

8.   2sec tanp dt p C= +∫ 17.  1

2 2

1 sin pdp C
aa p

− ⎛ ⎞= +⎜ ⎟
⎝ ⎠−

∫  

9.   2csc cotp dt p C= − +∫  
 
 
































