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Sample Problems

Evaluate each of the following integrals.

1.)

1Z
1

1

x4
dx 4.)

1Z
0

e�5x dx 7.)

1Z
2

1
3
p
2x� 1

dx

2.)

1Z
1

1

x
dx 5.)

1Z
0

xe�x
2
dx

3.)

1Z
10

1

x lnx
dx 6.)

1Z
2

x2

(x3 � 1)4
dx

Practice Problems

Evaluate each of the following integrals.

1.)

1Z
1

1

x2
dx 4.)

1Z
0

x2e�x
3+1 dx 7.)

1Z
0

1p
3x+ 1

dx

2.)

1Z
1

1p
x
dx 5.)

1Z
0

1

2
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1Z
0

1

(3x+ 1)4
dx

3.)

1Z
4

1

x (lnx)3
dx 6.)
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1

1
p
x (
p
x+ 1)

3 dx 9)
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0

1

2x�1
dx
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Sample Problems - Answers

1.)
1

3
2.) 1 3.) 1 4.)

1

5
5.)

1

2
6.)

1

3087
7.) 1

Practice Problems - Answers

1.) 1 2.) 1 3.)
1

2 ln2 4
4.)

1

3
e 5.) 1 6.)

1

4

7.) 1 8.)
1

9
9)

2

ln 2

c
 Hidegkuti, Powell, 2009 Last revised: November 21, 2009



Lecture Notes Improper Integrals page 3

Sample Problems - Solutions

1.

1Z
1

1

x4
dx

1Z
1

1

x4
dx = lim

N!1

NZ
1

x�4dx = lim
N!1

x�3

�3

����N
1

= lim
N!1

�
N�3

�3 �
1�3

�3

�
= lim

N!1

�
�1
3N3

�
�
�1
3

��
=
1

3

2.

1Z
1

1

x
dx

1Z
1

1

x
dx = lim

N!1

NZ
1

1

x
dx = lim

N!1
ln jxj

����N
1

= lim
N!1

(lnN � ln 1) =1

3.

1Z
10

1

x lnx
dx

We �rst compute the inde�nite integral, using substitution. Let u = ln x: Then du =
1

x
dx and so

dx = xdu. Z
1

x lnx
dx =

Z
1

xu
xdu =

Z
1

u
du = ln juj+ C = ln jlnxj+ C

Now we are ready to evaluate the improper integral.

1Z
10

1

x lnx
dx = lim

N!1

NZ
10

1

x lnx
dx = lim

N!1
ln ln jxj

����N
10

= lim
N!1

(ln (lnN)� ln (ln 10)) =1

4.

1Z
0

e�5xdx

1Z
0

e�5xdx = lim
N!1

NZ
0

e�5xdx = lim
N!1

e�5x

�5

����N
0

= lim
N!1

�
e�5N

�5 � e
�5(0)

�5

�
= lim

N!1

�
�1
�5e5N �

1

�5

�
=
1

5

5.

1Z
0

xe�x
2
dx

We �rst compute the inde�nite integral, using substitution. Let u = �x2: Then du = �2xdx and

so dx =
du

�2x: Z
xe�x

2

dx =

Z
/xeu

du

�2 /x = �
1

2

Z
eudu = �1

2
eu + C = �1

2
e�x

2

+ C
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Now we are ready to evaluate the improper integral.

1Z
0

xe�x
2

dx = lim
N!1

NZ
0

xe�x
2

dx = lim
N!1

�1
2
e�x

2

����N
0

= �1
2
lim
N!1

1

ex2

����N
0

= �1
2
lim
N!1

�
1

eN2 �
1

e02

�
=
1

2

6.

1Z
2

x2

(x3 � 1)4
dx

We �rst compute the inde�nite integral, using substitution. Let u = x3 � 1: Then du = 3x2dx

and so dx =
du

3x2
.

Z
x2

(x3 � 1)4
dx =

Z
x2

u4
du

3x2
=
1

3

Z
u�4du =

1

3
� u

�3

�3 + C = �
1

9u3
+ C =

�1
9 (x3 � 1)3

+ C

Now we are ready to evaluate the improper integral.

1Z
2

x2

(x3 � 1)4
dx = lim

N!1

NZ
2

x2

(x3 � 1)4
dx = lim

N!1

�1
9 (x3 � 1)3

����N
2

= �1
9
lim
N!1

1

(x3 � 1)3

����N
2

= �1
9
lim
N!1

�
1

(N3 � 1)3
� 1

(23 � 1)3
�
= �1

9

�
� 1
73

�
=

1

3087

7.

1Z
2

1
3
p
2x� 1

dx

We �rst compute the inde�nite integral by substitution. Let u = 2x� 1: Then du = 2dx and so

dx =
du

2
.

Z
1

3
p
2x� 1

dx =

Z
1
3
p
u

du

2
=
1

2

Z
u�1=3 du =

1

2

u2=3

2

3

+ C =
3

4
u2=3 + C =

3

4
(2x� 1)2=3 + C

Now we are ready to evaluate the improper integral.

1Z
2

1
3
p
2x� 1

dx = lim
N!1

NZ
2

1
3
p
2x� 1

dx = lim
N!1

3

4
(2x� 1)2=3

����N
2

=
3

4
lim
N!1

(2x� 1)2=3
����N
2

=
3

4
lim
N!1

�
(2N � 1)2=3 � (2 � 2� 1)2=3

�
=
3

4
lim
N!1

�
(2N � 1)2=3 � 32=3

�
=1

For more documents like this, visit our page at https://teaching.martahidegkuti.com and click on Lecture
Notes. E-mail questions or comments to mhidegkuti@ccc.edu.
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