
MAT 272 Fall 2018

Worksheet 1: Section 5.2 – Solutions
Instructor: Ethan A. Smith Section Integration by Parts

Disclaimer: These solutions have not been subjected to the usual scrutiny reserved for
formal publications. They may be distributed outside this class only with the permission of
the instructor.

1.

∫
(lnx)2 dx

Solution. This is a “Nothing out of something” example. Start by letting u = (lnx)2

and dv = dx. Then du = 2 lnx
x

dx and v = x. So, by integration by parts, we have∫
(lnx)2 dx = uv −

∫
v du

= x(lnx)2 −
∫

x

(
2 lnx

x

)
dx

= x(lnx)2 −
∫

2 lnx dx

= x(lnx)2 − 2(x lnx− x) + C

= x(lnx)2 − 2x lnx− 2x + C
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2.

∫
ex sin 2x dx

Solution. This is a “looping” example. We’ll need to use integration by parts twice,
so start with u1 = sin(2x) and dv1 = ex dx∫

ex sin 2x dx = u1v1 −
∫

v1 du1

= ex sin(2x)−
∫

ex · 2 cos(2x) dx

= ex sin(2x)− 2

∫
ex · cos(2x) dx

We’ll need to do integration by parts again by selecting u2 = cos(2x) and dv2 = ex dx
so that du2 = −2 sin(2x) and v2 = ex. So,

= ex sin(2x)− 2

(
u2v2 −

∫
v2 du2

)
= ex sin(2x)− 2

(
ex cos(2x)−

∫
ex · −2 sin(2x)dx dx

)
= ex sin(2x)− 2

(
ex cos(2x) + 2

∫
ex sin(2x) dx

)
= ex sin(2x)− 2ex cos(2x)− 4

∫
ex sin(2x) dx Back to our original!

So, this gives us I = ex sin(2x)− 2ex cos(2x) + 4I, which means the integral is∫
ex sin 2x dx =

ex sin(2x)− 2ex cos(2x)
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3.

∫
2x3ex

2

dx

Solution. We can re-write this integral to look like

∫
x(2x2)ex

2

dx. This way, we see

that if we make u = x2 and dv = 2xex
2
, we can more easily solve for v. So, u = 2x dx

and v = ex
2
, gives us∫

2x3ex
2

dx = uv −
∫

v du

= x2ex
2 −

∫
2xex

2

dx by u-substitution

= x2ex
2 − ex

2

+ C

4.

∫ e

1

√
x lnx dx

Solution. Let’s begin by using integration by parts to find the antiderivative. Pick
u = lnx and dv =

√
x dx so that u = 1

x
= x−1 and v = 2

3
x

3
2 .∫ √

x lnx dx = uv −
∫

v du

=
2

3
x

3
2 lnx−

∫
2

3
x

3
2x−1 dx

=
2

3
x

3
2 lnx− 2

3

∫
x

1
2 dx

=
2

3
x

3
2 lnx− 2

3

(
2

3
x

3
2

)
+ C

=
2

3
x

3
2 lnx− 4

9
x

3
2 + C

Now we can apply the First Fundamental Theorem of Calculus and get∫ e

1

√
x lnx dx =

[
2

3
x

3
2 lnx− 4

9
x

3
2

]e
0

=

[
2

3
(e)

3
2 ln(e)− 4

9
(e)

3
2

]
−
[

2

3
(0)

3
2 ln(0)− 4

9
(0)

3
2

]
=

2

3
(e)

3
2 − 4

9
(e)

3
2

=
2

9
e

3
2


