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Question: ∫
xex dx =?

Integration by parts ∫
u dv = uv −

∫
v du

Let

u = x dv = exdx, then

du = dx v = ex

Then ∫
x
u
ex dx
dv

= x
u
ex
v
−
∫

ex
v
dx
du

= xex − ex + C

January 21, 2020 2 / 8



Integration by parts ∫
u dv = uv −

∫
v du

Let u = x, then du = dx and
let dv = exdx, then (by “usual” integration) v = ex. So∫

xex dx = xex −
∫

exdx = xex − ex + C

For a definite integral:∫ 1

0
xex dx = [xex]10 −

∫ 1

0
exdx = [xex − ex]10 = 1
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Example

∫
x sin(2x)dx =?

u = x dv = sin(2x)dx

du = dx v = −1

2
cos(2x)

Then ∫
x sin(2x)dx = −1

2
x cos(2x) +

1

2

∫
cos(2x) dx

= −1

2
x cos(2x) +

1

4
sin(2x) + C
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Example

∫
ln(x)dx =?

u = ln(x) dv = 1 dx

du =
1

x
dx v = x

Then ∫
ln(x)dx = xln(x) −

∫
x

(
1

x

)
dx

= xln(x) − x + C
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Example

∫
arctan(x)dx =?

u = arctan(x) dv = 1 dx

du =
1

1 + x2
dx v = x

Then ∫
ln(x)dx = x arctan(x) −

∫
x

1 + x2
dx

= x arctan(x) − 1

2
ln(1 + x2) + C
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Example

∫
ex cos(x) dx =?

u = ex dv = cos(x) dx

du = exdx v = sin(x)

Then∫
ex cos(x) dx = ex sin(x) −

∫
ex sin(x) dx

= ex sin(x) −
[
−ex cos(x) +

∫
ex cos(x) dx

]
Thus ∫

ex cos(x) dx =
1

2
ex sin(x) +

1

2
ex cos(x)
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Exercises

1
∫
x4ln(x) dx =?

2
∫
x2e3x dx =?

3 Prove the reduction formula
∫
xnex dx = xnex − n

∫
xn−1ex dx

4
∫
x6ex dx (use the reduction formula from the previous problem)
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