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Change variables from    to    using  
( ), '( )

x w
w g x dw g x dx= =

2

1

2
2

w x

dw x dx xdx dw

= −

= − ⇒ = −



3. Use known differentiation  formulas “backwards”

Method of Substitution

Example

2

1
2

2dw
dx

w x

x xdx dw

= −

= − ⇒ = −

Change variables from    to    using  
( ), '( )

x w
w g x dw g x dx= =

22 1 1
2 2

w xxe x dx e dw e c−− = − = − +∫ ∫



3. Use known differentiation  formulas “backwards”

Method of Substitution

Note:

Integral doesn’t necessarily have to be in                      
the form for the reverse chain rule

Change variables from    to    using  
( ), '( )

x w
w g x dw g x dx= =
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( )1/3 31 1w z z w= + ⇒ = −
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3. Use known differentiation  formulas “backwards”

Example

( ) ( )1/3 31 1z z dz w wdz+ = −∫ ∫
( )1/3 31 1w z z w= + ⇒ = −

?

2 23 3dz w dz w dw
dw

= ⇒ =



3. Use known differentiation  formulas “backwards”

Example

( ) ( )1/3 31 1z z dz w wdz+ = −∫ ∫
( )1/3 31 1w z z w= + ⇒ = −

?

2 23 3dz w dz w dw
dw

= ⇒ =



3. Use known differentiation  formulas “backwards”

Example

( ) ( )1/3 3 21 1 3z z dz w w w dw+ = −∫ ∫
( )1/3 31 1w z z w= + ⇒ = −

2 23 3dz w dz w dw
dw

= ⇒ =



3. Use known differentiation  formulas “backwards”

Example

( ) ( )1/3 3 21 1 3z z dz w w w dw+ = −∫ ∫
( )1/3 31 1w z z w= + ⇒ = −

a polynomial in w !



3. Use known differentiation  formulas “backwards”

Example

( ) ( )1/3 6 31 3z z dz w w dw+ = −∫ ∫
( )1/3 31 1w z z w= + ⇒ = −

a polynomial in w !



3. Use known differentiation  formulas “backwards”

Example

( )1/3 7 41 1

7 4
1 3z z dz w w c⎛ ⎞+ = − +⎜ ⎟

⎝ ⎠∫
( )1/3 31 1w z z w= + ⇒ = −



3. Use known differentiation  formulas “backwards”

Example

( )1/3 7 41 1

7 4
1 3z z dz w w c⎛ ⎞+ = − +⎜ ⎟

⎝ ⎠∫
( )1/3 31 1w z z w= + ⇒ = −



3. Use known differentiation  formulas “backwards”

Example

( ) ( ) ( )1/3 7/3 4/31 1

7 4
1 3 1 1z z dz z z c⎛ ⎞+ = + − + +⎜ ⎟

⎝ ⎠∫
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