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1. The idea

Use the product rule to differentiate x e
x:

d

dx
xe

x = d

dx
x e

x + x
d

dx
e
x

= 1 · ex + x e
x = e

x + x e
x

Integrate:

∫
d

dx
xe

x =

∫
e
x +

∫
x e

x

Which of these three integrals can we do? Answer: The first and the second.

So xe
x = e

x +

∫
x e

x

Which implies:

∫
x e

x = e
x
− xe

x + C

2. Integration by parts

Based on the product rule:

(uv)′ = u · v
′ + v · u

′,

which can be rewritten as

u · v
′ = (uv)′ − v · u

′
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So

∫
u · v

′ =

∫
(uv)′ −

∫
v · u

′

= (uv)−
∫
v · u′

3. Example 1

Integrate

∫
xe

x.

What should we make u ?

What should we make v
′ ?

4. Differential Notation

It is common to write the integration by parts equation as:

So

∫
u · dv = uv −

∫
v · du,

where du = u
′
dx and dv = v

′
dx.

The trick is to figure out what to make u and dv.

5. Example 2

Integrate

∫
x
2 ln x.

Decision time: do we use

u = x
2 and dv = ln x dx

or u = ln x and dv = x
2
dx ?

6. Example 3

Integrate

∫
sin−1

x dx.
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Trick: Make dv = 1 · dx.

7. Example 4

Integrate

∫
x
2 sin x dx.

In this example, we will need to use integration by parts twice.

8. Example 5

Integrate

∫
e
x cos x dx.

Make dv = e
x
dx.

9. Example 6

Integrate

∫
e
√
x
dx.

Make substitution t =
√
x.

Be careful with the letters u and v. If we substitute u =
√
x, we run into

problems when we want to integrate by parts, because the letter u is spoken
for.

Mean test problem: Integrate

∫
u · e

u
du.


