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Integration by parts 

�𝒖𝒖 𝒅𝒅𝒅𝒅 = 𝒖𝒖 ∙ 𝒅𝒅 − �𝒅𝒅 𝒅𝒅𝒖𝒖 

1) For given integrals choose the functions for 𝒖𝒖-substitution: 

𝑥𝑥;    8𝑥𝑥;    2𝑥𝑥 + 1;   𝑥𝑥2;    𝑠𝑠𝑠𝑠𝑠𝑠𝑥𝑥;    𝑐𝑐𝑐𝑐𝑠𝑠𝑥𝑥;    𝑐𝑐𝑐𝑐𝑠𝑠26𝑥𝑥;    𝑒𝑒𝑥𝑥;     𝑙𝑙𝑠𝑠𝑥𝑥;    𝑙𝑙𝑙𝑙𝑥𝑥;    𝑎𝑎𝑎𝑎𝑐𝑐𝑠𝑠𝑠𝑠𝑠𝑠𝑥𝑥;     𝑎𝑎𝑎𝑎𝑐𝑐𝑎𝑎𝑎𝑎𝑠𝑠𝑥𝑥 

2) Solve following integrals 1; 3; 4; 6 

Nr Integral 𝒖𝒖-function 

1 �𝑥𝑥2𝑐𝑐𝑐𝑐𝑠𝑠𝑥𝑥 𝑑𝑑𝑥𝑥 𝑢𝑢 = 𝑥𝑥2 

2 �8𝑥𝑥 𝑠𝑠𝑠𝑠𝑠𝑠𝑥𝑥 𝑑𝑑𝑥𝑥 
 

3 �𝑥𝑥 𝑎𝑎𝑎𝑎𝑐𝑐𝑎𝑎𝑎𝑎𝑠𝑠𝑥𝑥 𝑑𝑑𝑥𝑥 
 

4 �(2𝑥𝑥 + 1)𝑒𝑒𝑥𝑥𝑑𝑑𝑥𝑥 
 

5 � 8𝑥𝑥 𝑙𝑙𝑠𝑠𝑥𝑥 𝑑𝑑𝑥𝑥 
 

6 �
𝑙𝑙𝑙𝑙𝑥𝑥
𝑥𝑥2

 𝑑𝑑𝑥𝑥 
 

7 �𝑒𝑒𝑥𝑥𝑠𝑠𝑠𝑠𝑠𝑠𝑥𝑥 𝑑𝑑𝑥𝑥 
 

8 �
6𝑥𝑥

𝑐𝑐𝑐𝑐𝑠𝑠26𝑥𝑥
𝑑𝑑𝑥𝑥 

 

9 �(2𝑥𝑥 + 1)𝑙𝑙𝑠𝑠𝑥𝑥 𝑑𝑑𝑥𝑥 
 

10 �𝑎𝑎𝑎𝑎𝑐𝑐𝑠𝑠𝑠𝑠𝑠𝑠𝑥𝑥 𝑑𝑑𝑥𝑥 
 

11 �𝑥𝑥2𝑙𝑙𝑠𝑠𝑥𝑥 𝑑𝑑𝑥𝑥 
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Answers 

1) 

Nr Integral 𝒖𝒖-function 

1 �𝑥𝑥2𝑐𝑐𝑐𝑐𝑠𝑠𝑥𝑥 𝑑𝑑𝑥𝑥 𝑢𝑢 = 𝑥𝑥2 

2 �8𝑥𝑥 𝑠𝑠𝑠𝑠𝑠𝑠𝑥𝑥 𝑑𝑑𝑥𝑥 𝑢𝑢 = 8𝑥𝑥 

3 �𝑥𝑥 𝑎𝑎𝑎𝑎𝑐𝑐𝑎𝑎𝑎𝑎𝑠𝑠𝑥𝑥 𝑑𝑑𝑥𝑥 𝑢𝑢 = 𝑎𝑎𝑎𝑎𝑐𝑐𝑎𝑎𝑎𝑎𝑠𝑠𝑥𝑥 

4 �(2𝑥𝑥 + 1)𝑒𝑒𝑥𝑥𝑑𝑑𝑥𝑥 𝑢𝑢 = 2𝑥𝑥 + 1 

5 � 8𝑥𝑥 𝑙𝑙𝑠𝑠𝑥𝑥 𝑑𝑑𝑥𝑥 𝑢𝑢 = 𝑙𝑙𝑠𝑠𝑥𝑥 

6 �
𝑙𝑙𝑙𝑙𝑥𝑥
𝑥𝑥2

 𝑑𝑑𝑥𝑥 𝑢𝑢 = 𝑙𝑙𝑙𝑙𝑥𝑥 

7 �𝑒𝑒𝑥𝑥𝑠𝑠𝑠𝑠𝑠𝑠𝑥𝑥 𝑑𝑑𝑥𝑥 𝑢𝑢 = 𝑠𝑠𝑠𝑠𝑠𝑠𝑥𝑥 𝑐𝑐𝑎𝑎 𝑢𝑢 = 𝑒𝑒𝑥𝑥 

8 �
6𝑥𝑥

𝑐𝑐𝑐𝑐𝑠𝑠26𝑥𝑥
𝑑𝑑𝑥𝑥 𝑢𝑢 = 𝑥𝑥 

9 �(2𝑥𝑥 + 1)𝑙𝑙𝑠𝑠𝑥𝑥 𝑑𝑑𝑥𝑥 𝑢𝑢 = 𝑙𝑙𝑠𝑠𝑥𝑥 

10 �𝑎𝑎𝑎𝑎𝑐𝑐𝑠𝑠𝑠𝑠𝑠𝑠𝑥𝑥 𝑑𝑑𝑥𝑥 𝑢𝑢 = 𝑎𝑎𝑎𝑎𝑐𝑐𝑠𝑠𝑠𝑠𝑠𝑠𝑥𝑥 

11 �𝑥𝑥2𝑙𝑙𝑙𝑙𝑥𝑥 𝑑𝑑𝑥𝑥 𝑢𝑢 = 𝑙𝑙𝑙𝑙𝑥𝑥 

 

2) Solutions 

𝟏𝟏.�𝑥𝑥2𝑐𝑐𝑐𝑐𝑠𝑠𝑥𝑥 𝑑𝑑𝑥𝑥 = �
𝑢𝑢 = 𝑥𝑥2 𝑑𝑑𝑢𝑢 = 2𝑥𝑥𝑑𝑑𝑥𝑥

𝑑𝑑𝑑𝑑 = 𝑐𝑐𝑐𝑐𝑠𝑠𝑥𝑥𝑑𝑑𝑥𝑥 𝑑𝑑 = �𝑐𝑐𝑐𝑐𝑠𝑠𝑥𝑥 𝑑𝑑𝑥𝑥 = 𝑠𝑠𝑠𝑠𝑠𝑠𝑥𝑥� = 

= 𝑥𝑥2𝑠𝑠𝑠𝑠𝑠𝑠𝑥𝑥 − �2𝑥𝑥𝑠𝑠𝑠𝑠𝑠𝑠𝑥𝑥 𝑑𝑑𝑥𝑥 = �
𝑢𝑢 = 2𝑥𝑥 𝑑𝑑𝑢𝑢 = 2𝑑𝑑𝑥𝑥

𝑑𝑑𝑑𝑑 = 𝑠𝑠𝑠𝑠𝑠𝑠𝑥𝑥𝑑𝑑𝑥𝑥 𝑑𝑑 = �𝑠𝑠𝑠𝑠𝑠𝑠𝑥𝑥𝑑𝑑𝑥𝑥 = −𝑐𝑐𝑐𝑐𝑠𝑠𝑥𝑥� = 
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= 𝑥𝑥2𝑠𝑠𝑠𝑠𝑠𝑠𝑥𝑥 − �−2𝑥𝑥𝑐𝑐𝑐𝑐𝑠𝑠𝑥𝑥 + 2�𝑐𝑐𝑐𝑐𝑠𝑠𝑥𝑥𝑑𝑑𝑥𝑥� = 

= 𝑥𝑥2𝑠𝑠𝑠𝑠𝑠𝑠𝑥𝑥 + 2𝑥𝑥 𝑐𝑐𝑐𝑐𝑠𝑠𝑥𝑥 − 2𝑠𝑠𝑠𝑠𝑠𝑠𝑥𝑥 + 𝐶𝐶 

𝟑𝟑.  �𝑥𝑥 𝑎𝑎𝑎𝑎𝑐𝑐𝑎𝑎𝑎𝑎𝑠𝑠𝑥𝑥 𝑑𝑑𝑥𝑥 = ��
𝑢𝑢 = 𝑎𝑎𝑎𝑎𝑐𝑐𝑎𝑎𝑎𝑎𝑠𝑠𝑥𝑥 𝑑𝑑𝑢𝑢 =

𝑑𝑑𝑥𝑥
1 + 𝑥𝑥2

𝑑𝑑𝑑𝑑 = 𝑥𝑥𝑑𝑑𝑥𝑥 𝑑𝑑 = �𝑥𝑥𝑑𝑑𝑥𝑥 =
𝑥𝑥2

2

�� = 

=
𝑥𝑥2

2
𝑎𝑎𝑎𝑎𝑐𝑐𝑎𝑎𝑎𝑎𝑠𝑠𝑥𝑥 −

1
2
�

𝑥𝑥2

1 + 𝑥𝑥2
𝑑𝑑𝑥𝑥 = 

=
𝑥𝑥2

2
𝑎𝑎𝑎𝑎𝑐𝑐𝑎𝑎𝑎𝑎𝑠𝑠𝑥𝑥 −

1
2
�
𝑥𝑥2 + 1 − 1

1 + 𝑥𝑥2
𝑑𝑑𝑥𝑥 = 

=
𝑥𝑥2

2
𝑎𝑎𝑎𝑎𝑐𝑐𝑎𝑎𝑎𝑎𝑠𝑠𝑥𝑥 −

1
2
�𝑑𝑑𝑥𝑥 +

1
2
�

𝑑𝑑𝑥𝑥
1 + 𝑥𝑥2

= 

=
𝑥𝑥2

2
𝑎𝑎𝑎𝑎𝑐𝑐𝑎𝑎𝑎𝑎𝑠𝑠𝑥𝑥 −

1
2
𝑥𝑥 +

1
2
𝑎𝑎𝑎𝑎𝑐𝑐𝑎𝑎𝑎𝑎𝑠𝑠𝑥𝑥 + 𝐶𝐶 

 

𝟒𝟒.�(2𝑥𝑥 + 1)𝑒𝑒𝑥𝑥𝑑𝑑𝑥𝑥 = �
𝑢𝑢 = 2𝑥𝑥 + 1 𝑑𝑑𝑢𝑢 = 2𝑑𝑑𝑥𝑥

𝑑𝑑𝑑𝑑 = 𝑒𝑒𝑥𝑥𝑑𝑑𝑥𝑥 𝑑𝑑 = �𝑒𝑒𝑥𝑥𝑑𝑑𝑥𝑥 = 𝑒𝑒𝑥𝑥� = 

= (2𝑥𝑥 + 1)𝑒𝑒𝑥𝑥 − 2�𝑒𝑒𝑥𝑥𝑑𝑑𝑥𝑥 = 

= (2𝑥𝑥 + 1)𝑒𝑒𝑥𝑥 − 2𝑒𝑒𝑥𝑥 + 𝐶𝐶 

 

𝟔𝟔.  �
𝑙𝑙𝑙𝑙𝑥𝑥
𝑥𝑥2

 𝑑𝑑𝑥𝑥 = �
𝑢𝑢 = 𝑙𝑙𝑙𝑙𝑥𝑥 𝑑𝑑𝑢𝑢 =

1
𝑥𝑥𝑙𝑙𝑠𝑠10

𝑑𝑑𝑥𝑥

𝑑𝑑𝑑𝑑 =
𝑑𝑑𝑥𝑥
𝑥𝑥2

𝑑𝑑 = �
𝑑𝑑𝑥𝑥
𝑥𝑥2

=
−1
𝑥𝑥

� = 

= −
1
𝑥𝑥
𝑙𝑙𝑙𝑙𝑥𝑥 +

1
𝑙𝑙𝑠𝑠10

�
1
𝑥𝑥
∙

1
𝑥𝑥
𝑑𝑑𝑥𝑥 = 

= −
1
𝑥𝑥
𝑙𝑙𝑙𝑙𝑥𝑥 −

1
𝑥𝑥𝑙𝑙𝑠𝑠10

+ 𝐶𝐶 


