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Recall the Product Rule:

d

dx

[
f(x) · g(x)

]
= · + ·

This implies:

∫
· dx +

∫
· dx = · + C

or: ∫
f(x) · g′(x) dx = · −

∫
· dx

Substituting:
{

u = f(x) dv = g′(x) dx
du = f ′(x) dx v = g(x)

}
, we get:

∫
= −

∫
.

This is called Integration By Parts (IBP).

Example 1:
∫

x cos x dx =
∫

u · dv,
(

Substitute : u = x dv = cos x dx
du = v =

)

= −
∫

=

Example 2:
∫

x3 lnx dx =
∫

u · dv,
(

Substitute : u = ln x dv = x3 dx
du = v =

)

= −
∫

=
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Example 3:
∫

arctanx dx =
∫

u · dv,
(

Substitute : u = arctanx dv = dx
du = v =

)

= −
∫

=

(You will need to use a u–Substitution to finish this problem.)

Example 4:
∫

x2ex dx =
∫

u · dv,
(

Substitute : u = dv =
du = v =

)

= −
∫

=

(You will need to use IBP twice to finish this problem.)
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