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Sample Problems

Compute each of the following integrals.

1.
Z
xex dx 2.

Z
xe�4x dx 3.

Z
lnx dx

Practice Problems

1.
Z
xe2x dx 5.

Z
x2x dx 9.

9Z
1

lnxp
x
dx

2.
Z
xe�3x dx 6.

Z
x22x dx 10.

1Z
1

lnx

x7
dx

3.

ln 2Z
0

xe�3x dx 7.
Z
x lnx dx 11.

Z
x3

(x2 + 2)2
dx

4.

1Z
0

xe�3x dx 8.
Z
x5 lnx dx
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Sample Problems - Answers

1.) xex � ex + C 2.) � 1
16
e�4x � 1

4
xe�4x + C 3.) x lnx� x+ C

Practice Problems - Answers

1.)
1

2
xe2x � 1

4
e2x + C 2.) �1

9
e�3x � 1

3
xe�3x + C 3.)

7

72
� 1

24
ln 2 4.)

1

9

5.)
2x

ln 2

�
x� 1

ln 2

�
+ C 6.)

2x

ln 2

�
x2 � 2x

ln 2
+

2

ln2 2

�
+ C 7.)

1

2
x2 lnx� 1

4
x2 + C

8.)
1

6
x6 lnx� 1

36
x6+C 9.) 6 ln 9�8 10.)

1

36
11.)

1

2
ln (x2 + 2)+

1

x2 + 2
+C
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Sample Problems - Solutions

Compute each of the following integrals.

1.
Z
xex dx

Solution: We will integrate this by parts, using the formulaZ
f 0g = fg �

Z
fg0

Let g (x) = x and f 0 (x) = ex Then we obtain g0 and f by di¤erentiation and integration.

f (x) = ex g (x) = x
f 0 (x) = ex g0 (x) = 1 Z

f 0g = fg �
Z
fg0 becomesZ

xex dx = xex �
Z
exdx = xex � ex + C

We should check our result by di¤erentiating the answer. Indeed,

(xex � ex + C)0 = ex + xex � ex = xex

2.
Z
xe�4x dx

Solution: Let g (x) = x and f 0 (x) = e�4x Then we obtain g0 and f by di¤erentiation and
integration. To compute f (x) ; we will use substitution. Let u = �4x then du = �4dx and
so dx =

du

�4 :

f (x) =

Z
e�4x dx =

Z
eu
du

�4 = �
1

4

Z
eu du = �1

4
eu + C = �1

4
e�4x + C

We will choose C = 0 and so f (x) = �1
4
e�4x.

f (x) = �1
4
e�4x g (x) = x

f 0 (x) = e�4x g0 (x) = 1Z
f 0g = fg �

Z
fg0 becomesZ

xe�4x dx = �1
4
xe�4x �

Z
�1
4
e�4x dx = �1

4
xe�4x +

1

4

Z
e�4x dx = �1

4
xe�4x +

1

4

�
�1
4
e�4x

�
+ C

= �1
4
xe�4x � 1

16
e�4x + C
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We check our result by di¤erentiating the answer.�
�1
4
xe�4x � 1

16
e�4x + C

�0
=

= �1
4

�
xe�4x

�0 � 1

16

�
e�4x

�0
= �1

4

�
e�4x + x

�
�4e�4x

��
� 1

16

�
�4e�4x

�
= �1

4
e�4x + xe�4x +

1

4
e�4x = xe�4x

3.
Z
lnx dx

Solution: Let g (x) = lnx and f 0 (x) = 1 Then we obtain g0 and f by di¤erentiation and

integration.
f (x) = x g (x) = lnx

f 0 (x) = 1 g0 (x) =
1

xZ
f 0g = fg �

Z
fg0 becomesZ

lnx dx = x lnx�
Z
x � 1
x
dx = x lnx�

Z
1 dx = x lnx� x+ C

We check our result by di¤erentiating the answer.

(x lnx� x+ C)0 = ln x+ x � 1
x
� 1 = lnx

c
 copyright Hidegkuti, Powell, 2009 Last revised: November 22, 2009


