
Integrales Impropias 

𝐻𝑎𝑠𝑡𝑎 𝑎ℎ𝑜𝑟𝑎 𝑐𝑎𝑙𝑐𝑢𝑙𝑎𝑚𝑜𝑠 � 𝑓(𝑥)𝑑𝑥
𝑏

𝑎
  𝑐𝑜𝑛 𝑎, 𝑏 𝑛ú𝑚𝑒𝑟𝑜𝑠 𝑟𝑒𝑎𝑙𝑒𝑠 𝑦 𝑓 𝑓𝑢𝑛𝑐𝑖ó𝑛 𝑎𝑐𝑜𝑡𝑎𝑑𝑎                    

𝑆𝑖 𝑞𝑢𝑖𝑡𝑎𝑚𝑜𝑠 𝑒𝑠𝑡á𝑠 𝑐𝑜𝑛𝑑𝑖𝑐𝑖𝑜𝑛𝑒𝑠 𝑝𝑜𝑑𝑒𝑚𝑜𝑠 𝑝𝑒𝑛𝑠𝑎𝑟 𝑒𝑛 𝑙𝑎𝑠 𝑠𝑖𝑔𝑖𝑒𝑛𝑡𝑒𝑠 𝑠𝑖𝑡𝑢𝑎𝑐𝑖𝑜𝑛𝑒𝑠:               

𝑖)  𝑆𝑖  𝑎 𝑜 𝑏 𝑛𝑜 𝑠𝑒𝑎𝑛 𝑛ú𝑚𝑒𝑟𝑜𝑠 𝑟𝑒𝑎𝑙𝑒𝑠                                                                                                  

𝑖𝑖) 𝑆𝑖 𝑙𝑎 𝑓𝑢𝑛𝑐𝑖ó𝑛 𝑓 𝑛𝑜 𝑒𝑠 𝑎𝑐𝑜𝑡𝑎𝑑𝑎 𝑒𝑛 𝑒𝑙 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙𝑜 [𝑎, 𝑏]                                                                          

𝑃𝑎𝑟𝑎 𝑒𝑙 𝑝𝑟𝑖𝑚𝑒𝑟 𝑐𝑎𝑠𝑜 𝑎 = −∞    𝑜   𝑏 =  +∞  𝑦 𝑡𝑒𝑛𝑑𝑟𝑒𝑚𝑜𝑠 𝐼𝑛𝑡𝑒𝑔𝑟𝑎𝑙𝑒𝑠 𝑖𝑚𝑝𝑟𝑜𝑝𝑖𝑎𝑠            

𝑑𝑒 𝑝𝑟𝑖𝑚𝑒𝑟𝑎 𝑒𝑠𝑝𝑒𝑐𝑖𝑒, 𝑦 𝑝𝑎𝑟𝑎 𝑒𝑙 𝑠𝑒𝑔𝑢𝑛𝑑𝑜 𝑠𝑖 𝑓 𝑛𝑜 𝑒𝑠 𝑎𝑐𝑜𝑡𝑎𝑑𝑎 𝑒𝑛 𝑒𝑙 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙𝑜, 𝑡𝑒𝑛𝑑𝑟𝑒𝑚𝑜𝑠  

𝑙𝑎𝑠 𝑑𝑒 𝑠𝑒𝑔𝑢𝑛𝑑𝑎 𝑒𝑠𝑝𝑒𝑐𝑖𝑒                                                                                                                                                          

Ejemplos 

1. − � 1
𝑥 𝑑𝑥  

+∞

1
𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑙 𝑖𝑚𝑝𝑟𝑜𝑝𝑖𝑎 𝑑𝑒 𝑝𝑟𝑖𝑚𝑒𝑟𝑎 𝑒𝑠𝑝𝑒𝑐𝑖𝑒                                                               

2. − � 1
𝑥 − 1 𝑑𝑥  

2

1
𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑙 𝑖𝑚𝑝𝑟𝑜𝑝𝑖𝑎 𝑑𝑒 𝑠𝑒𝑔𝑢𝑛𝑑𝑎 𝑒𝑠𝑝𝑒𝑐𝑖𝑒 𝑙𝑎 𝑓𝑢𝑛𝑐𝑖ó𝑛 1

𝑥 − 1  𝑛𝑜 𝑒𝑠           

𝑎𝑐𝑜𝑡𝑎𝑑𝑎 𝑒𝑛 𝑒𝑙 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙𝑜 [1,2]                                                                                            

Integrales Impropias de Primera especie 

Definición 

𝑆𝑒𝑎 𝑓 ∶  [𝑎, +∞[ ⟶ ℝ  𝑢𝑛𝑎 𝑓𝑢𝑛𝑐í𝑜𝑛 𝑎𝑐𝑜𝑡𝑎𝑑𝑎 𝑑𝑒𝑓𝑖𝑛𝑎𝑚𝑜𝑠:                                           

� 𝑓(𝑥)𝑑𝑥 =  lim
𝑏→∞

� 𝑓(𝑥)𝑑𝑥
𝑏

𝑎

+∞

𝑎
       

Observación  

1. −  𝑆𝑖 𝑒𝑙 𝑙í𝑚𝑖𝑡𝑒 𝑒𝑥𝑖𝑠𝑡𝑒, 𝑦 𝑡𝑖𝑒𝑛𝑒 𝑣𝑎𝑙𝑜𝑟 𝐿, 𝑠𝑒 𝑑𝑖𝑟á 𝑞𝑢𝑒 𝑙𝑎 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑙 𝑖𝑚𝑝𝑟𝑜𝑝𝑖𝑎 𝒄𝒐𝒏𝒗𝒆𝒓𝒈𝒆  

𝑦 𝑠𝑢 𝑣𝑎𝑙𝑜𝑟 𝑒𝑠 𝑒𝑙 𝑛ú𝑚𝑒𝑟𝑜 𝑟𝑒𝑎𝑙 𝐿                                                                                      

2. −  𝑆𝑖 𝑒𝑙 𝑙í𝑚𝑖𝑡𝑒 𝑛𝑜 𝑒𝑥𝑖𝑠𝑡𝑒 𝑠𝑒 𝑑𝑖𝑐𝑒 𝑞𝑢𝑒 𝑙𝑎 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑙 𝑖𝑚𝑝𝑟𝑜𝑝𝑖𝑎 𝒅𝒊𝒗𝒆𝒓𝒈𝒆                               

 

 



Regla de L’hopital 

Recordemos la regla de L´hopital, útil en algunos cálculos de integrales impropias  

 

lim
𝑥→+∞

𝑥𝑛

𝑒2𝑥      lim
𝑥→+∞

𝑛𝑥𝑛 −1

2𝑒2𝑥     lim
𝑥→+∞

𝑛! ∙ 1
2𝑛𝑒2𝑥 = 0    𝑙𝑢𝑒𝑔𝑜 lim

𝑥→+∞
𝑥𝑛

𝑒2𝑥 = 0     

 

Ejemplos 

1. − � 1
𝑥 𝑑𝑥              

+∞

1
                                                                                                                                

� 1
𝑥 𝑑𝑥 =  lim

𝑥→𝑏
� 1

𝑥 𝑑𝑥
𝑏

1
              

+∞

1
 

lim
𝑏→+∞

(𝑙𝑛𝑥)1
𝑏 = lim

𝑏→+∞
(𝑙𝑛𝑏 − 0) ∄         𝑙𝑎 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑙 𝑑𝑖𝑣𝑒𝑟𝑔𝑒 

 

2. −  𝐴𝑛𝑎𝑙𝑖𝑐𝑒𝑚𝑜𝑠 𝑙𝑎 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒𝑛𝑐𝑖𝑎 𝑑𝑒 𝑙𝑎 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑙 𝑖𝑚𝑝𝑟𝑜𝑝𝑖𝑎: � 1
𝑥𝑝 𝑑𝑥          

+∞

1
                     

� 1
𝑥𝑝 𝑑𝑥

+∞

1
=  lim

𝑏→+∞
� 1

𝑥𝑝 𝑑𝑥
𝑏

1
 =  lim

𝑏→+∞
� 𝑥1−𝑝

1 − 𝑝�
1

𝑏
=  lim

𝑏→+∞
� 𝑏1−𝑝

1 − 𝑝 − 1
1 − 𝑝� 

=  1
1 − 𝑝 lim

𝑏→+∞
(𝑏1−𝑝 − 1)  

𝑆𝑖 𝑝 > 1                    lim
𝑏→+∞

𝑏1−𝑝 = 0                                                                                        

𝑆𝑖  𝑝 < 1                  lim
𝑏→+∞

𝑏1−𝑝   𝑛𝑜 𝑒𝑥𝑖𝑠𝑡𝑒                                                                             



� 1
𝑥𝑝 𝑑𝑥  

+∞

1
=  � 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒 𝑎 1

𝑝 − 1      𝑠𝑖 𝑝 > 1
𝑑𝑖𝑣𝑒𝑟𝑔𝑒                        𝑠𝑖  𝑝 ≤ 1

 

� 1
𝑥4 3�

 𝑑𝑥     
+∞

1
𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒 𝑝𝑢𝑒𝑠 4

3 > 1   𝑠𝑢 𝑣𝑎𝑙𝑜𝑟 𝑒𝑠  1
4
3 − 1

=  3                            

� 3
𝑥4 5�

𝑑𝑥     
+∞

1
   𝑑𝑖𝑣𝑒𝑟𝑔𝑒   𝑝𝑢𝑒𝑠 4

5 < 1                                                                      

 

 

Integrales Impropias de Funciones Positivas 

𝐴𝑞𝑢𝑖 𝑐𝑜𝑛𝑠𝑖𝑑𝑒𝑟𝑎𝑚𝑜𝑠 𝑓(𝑥) > 0                                                                                                             

Teoremas  

1. −  𝑆𝑒𝑎 𝑓 𝑢𝑛𝑎 𝑓𝑢𝑛𝑐𝑖ó𝑛 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑎.                                                                                                     

 𝑆𝑖 � 𝑓(𝑥)𝑑𝑥 
+∞

𝑎
 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒 𝑒𝑛𝑡𝑜𝑛𝑐𝑒𝑠  lim

𝑥→+∞
𝑓(𝑥) = 0   

Este teorema nos da una condición necesaria para la convergencia de la integral impropia, 
esto  quiere decir: 

𝑆𝑖 lim
𝑥→+∞

𝑓(𝑥)  ≠ 0 𝑒𝑛𝑡𝑜𝑛𝑐𝑒𝑠  � 𝑓(𝑥)𝑑𝑥 
+∞

𝑎
 𝑑𝑖𝑣𝑒𝑟𝑔𝑒 

 

2. −    𝑆𝑒𝑎𝑛 𝑓, 𝑔, ℎ 𝑡𝑟𝑒𝑠 𝑓𝑢𝑛𝑐𝑖𝑜𝑛𝑒𝑠 𝑡𝑎𝑙𝑒𝑠 𝑞𝑢𝑒 0 < 𝑔(𝑥) ≤ 𝑓(𝑥) ≤ ℎ(𝑥)    ∀𝑥 ≥ 𝑎             

𝐸𝑛𝑡𝑜𝑛𝑐𝑒𝑠:                                                                                                                    

𝑖) 𝑆𝑖 � ℎ(𝑥)𝑑𝑥
+∞

𝑎
  𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒  𝑒𝑛𝑡𝑜𝑛𝑐𝑒𝑠 � 𝑓(𝑥)𝑑𝑥 

+∞

𝑎
𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒                     

𝑖𝑖)  𝑆𝑖 � 𝑔(𝑥)𝑑𝑥
+∞

𝑎
  𝑑𝑖𝑣𝑒𝑟𝑔𝑒  𝑒𝑛𝑡𝑜𝑛𝑐𝑒𝑠  � 𝑓(𝑥)𝑑𝑥 

+∞

𝑎
𝑑𝑖𝑣𝑒𝑟𝑔𝑒                             

Ejemplos 



𝐴𝑛𝑎𝑙𝑖𝑧𝑎𝑟 𝑙𝑎 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒𝑛𝑐𝑖𝑎 𝑑𝑒 𝑙𝑎𝑠 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑙𝑒𝑠:                                                       

𝑖) � √𝑥 
𝑥2 + √𝑥53 𝑑𝑥                                                                                                                          

+∞

1
        

4
9 <   4

5 

0 ≤  √𝑥 
𝑥2 + √𝑥53  ≤ √𝑥 

𝑥2 = 1
𝑥3 2�         𝑒𝑠 𝑑𝑒𝑐𝑖𝑟 √𝑥 

𝑥2 + √𝑥53  ≤  1
𝑥3 2�  

𝐶𝑜𝑚𝑜 � 1
𝑥3 2� 𝑑𝑥

+∞

1
 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒   𝑠𝑒 𝑐𝑜𝑛𝑐𝑙𝑢𝑦𝑒 𝑞𝑢𝑒 � √𝑥 

𝑥2 + √𝑥53 𝑑𝑥 
+∞

1
𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒   

𝑖𝑖)  � 1
√𝑥 + 1

𝑑𝑥
+∞

3
                                                                                                                                          

𝑃𝑎𝑟𝑎 𝑥 ≥ 3  𝑠𝑒 𝑡𝑖𝑒𝑛𝑒 𝑞𝑢𝑒 √𝑥 + 1 < 𝑥  𝑙𝑢𝑒𝑔𝑜   1
𝑥  < 1

√𝑥 + 1
   

𝐶𝑜𝑚𝑜 � 1
𝑥 𝑑𝑥

+∞

3
      𝑑𝑖𝑣𝑒𝑟𝑔𝑒  𝑠𝑒 𝑡𝑖𝑒𝑛𝑒 𝑞𝑢𝑒 � 1

√𝑥 + 1
 𝑑𝑥

+∞

3
  𝑑𝑖𝑣𝑒𝑟𝑔𝑒              

Observación  

� 𝑓(𝑥)𝑑𝑥
+∞

1
  𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒  𝑒𝑛𝑡𝑜𝑛𝑐𝑒𝑠 � 𝑓(𝑥)𝑑𝑥

+∞

𝑎
  𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒  ∀ 𝑎 ≥ 1          

� 𝑓(𝑥)𝑑𝑥
+∞

1
  𝑑𝑖𝑣𝑒𝑟𝑔𝑒  𝑒𝑛𝑡𝑜𝑛𝑐𝑒𝑠 � 𝑓(𝑥)𝑑𝑥

+∞

𝑎
  𝑑𝑖𝑣𝑒𝑟𝑔𝑒   ∀ 𝑎 ≥ 1          

 

Ejercicios  

1. −𝐴𝑛𝑎𝑙𝑖𝑧𝑎𝑟 𝑙𝑎 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒𝑛𝑐𝑖𝑎 𝑑𝑒 𝑙𝑎 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑙:  �
|𝑠𝑒𝑛(3𝑥)|
√𝑥�  4 + 5𝑥

 𝑑𝑥
+∞

1
                                        

|𝑠𝑒𝑛(3𝑥)|
√𝑥�  4 + 5𝑥

 ≤ 1
√𝑥� 4 + 5𝑥

 ≤ 1
√𝑥� 4               𝑐𝑜𝑚𝑜  � 1

√𝑥�  4  𝑑𝑥 
+∞

1
 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒           

�
|𝑠𝑒𝑛(3𝑥)|
√𝑥�  4 + 5𝑥

 𝑑𝑥
+∞

1
   𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒        

 



Observación  

𝑃𝑎𝑟𝑎 𝑡𝑒𝑛𝑒𝑟 𝑒𝑛 𝑐𝑢𝑒𝑛𝑡𝑎   𝑒−∞ = 0        𝑒+∞ =  +∞  𝑛𝑜 𝑒𝑥𝑖𝑠𝑡𝑒 𝑒𝑛 ℝ                                            

Observación  

� 𝑓(𝑥)𝑑𝑥
+∞

−∞
= � 𝑓(𝑥)𝑑𝑥

𝑎

−∞
+  � 𝑓(𝑥)𝑑𝑥 

+∞

𝑎
 

𝐿𝑎 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑙 𝑖𝑚𝑝𝑟𝑜𝑝𝑖𝑎 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒 𝑠𝑖 𝑎𝑚𝑏𝑎𝑠 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑙𝑒𝑠 𝑑𝑒𝑙 𝑙𝑎𝑑𝑜 𝑑𝑒𝑟𝑒𝑐ℎ𝑜 𝑑𝑒 𝑙𝑎                  

𝑖𝑔𝑢𝑎𝑙𝑑𝑎𝑑 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒𝑛 

 

2. −  𝐶𝑎𝑙𝑐𝑢𝑙𝑎𝑟 � 𝑥𝑒−𝑥2
+∞

−∞
𝑑𝑥                                                                                                                  

� 𝑥𝑒−𝑥2𝑑𝑥 =  − 1
2 𝑒−𝑥2 + 𝐶 

� 𝑥𝑒−𝑥2
+∞

−∞
𝑑𝑥 =  � 𝑥𝑒−𝑥2

0

−∞
𝑑𝑥 + � 𝑥𝑒−𝑥2

+∞

0
𝑑𝑥 =  �− 1

2 𝑒−𝑥2�
−∞

0
+ �− 1

2 𝑒−𝑥2�
0

+∞
   

�− 1
2  − 0� + �0 − �− 1

2�� = 0 

 

Integrales Impropias de segunda especie 

Definición  

𝑆𝑒𝑎 𝑓: [𝑎, 𝑏] ⟶ ℝ  𝑓𝑢𝑛𝑐𝑖ó𝑛  𝑦 lim
𝑥→𝑎

𝑓(𝑥) =  ±∞                                                                              

� 𝑓(𝑥)𝑑𝑥 
𝑏

𝑎
=  lim

𝑡→𝑎
� 𝑓(𝑥)𝑑𝑥

𝑏

𝑡
   

Observación  

1. −  𝑆𝑖 𝑒𝑙 𝑙í𝑚𝑖𝑡𝑒 𝑒𝑥𝑖𝑠𝑡𝑒, 𝑦 𝑡𝑖𝑒𝑛𝑒 𝑣𝑎𝑙𝑜𝑟 𝐿, 𝑠𝑒 𝑑𝑖𝑟á 𝑞𝑢𝑒 𝑙𝑎 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑙 𝑖𝑚𝑝𝑟𝑜𝑝𝑖𝑎 𝒄𝒐𝒏𝒗𝒆𝒓𝒈𝒆  

𝑦 𝑠𝑢 𝑣𝑎𝑙𝑜𝑟 𝑒𝑠 𝑒𝑙 𝑛ú𝑚𝑒𝑟𝑜 𝑟𝑒𝑎𝑙 𝐿                                                                                      

2. −  𝑆𝑖 𝑒𝑙 𝑙í𝑚𝑖𝑡𝑒 𝑛𝑜 𝑒𝑥𝑖𝑠𝑡𝑒 𝑠𝑒 𝑑𝑖𝑐𝑒 𝑞𝑢𝑒 𝑙𝑎 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑙 𝑖𝑚𝑝𝑟𝑜𝑝𝑖𝑎 𝒅𝒊𝒗𝒆𝒓𝒈𝒆                               



Ejemplo 

1. − � 1
𝑥 𝑑𝑥              

1

0
                                                                                                                                

� 1
𝑥 𝑑𝑥 =  lim

𝑡→0
� 1

𝑥 𝑑𝑥
1

𝑡
             

1

0
 

lim
𝑡→0

(𝑙𝑛𝑥)𝑡
1 = lim

𝑡→0
(𝑙𝑛1 − 𝑙𝑛𝑡) = lim

𝑡→0
(−𝑙𝑛𝑡) ∄         𝑙𝑎 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑙 𝑑𝑖𝑣𝑒𝑟𝑔𝑒 

 

2. − 𝐴𝑛𝑎𝑙𝑖𝑧𝑎𝑟 𝑙𝑎 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒𝑛𝑐𝑖𝑎 𝑑𝑒 𝑙𝑎 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑙  � 1
𝑥𝑝  𝑑𝑥

1

0
    𝑝 ≠ 1                                         

� 1
𝑥𝑝  𝑑𝑥 

1

𝑜
= lim

𝑡→0
� 1

𝑥𝑝  𝑑𝑥
1

𝑡
=  lim

𝑡→0
� 𝑥1−𝑝

1 − 𝑝�
𝑡

1
= lim

𝑡→0
� 1

1 − 𝑝 − 𝑡1−𝑝

1 − 𝑝�

=  1
1 − 𝑝 lim

𝑡→0
�1 − 1

𝑡𝑝−1�  

𝑆𝑖 𝑝 > 1   lim
𝑡→0

�1 − 1
𝑡𝑝−1�   𝑛𝑜 𝑒𝑥𝑖𝑠𝑡𝑒  𝑙𝑢𝑒𝑔𝑜 𝑙𝑎 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑙 𝑑𝑖𝑣𝑒𝑟𝑔𝑒                                            

𝑝 < 1   lim
𝑡→0

�1 − 1
𝑡𝑝−1� = 1  𝑙𝑢𝑒𝑔𝑜 𝑙𝑎 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑙 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒 𝑎 1

1 − 𝑝                                            

 

 

Ejemplos 

1. −  � 3
√𝑥 

𝑑𝑥      
1

0
  𝑐𝑜𝑚𝑜  1

2 < 1  𝑙𝑎 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑙 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒                                                             

 

� 3
√𝑥 

𝑑𝑥 = 3 � 1
√𝑥 

𝑑𝑥 = 
1

0
 

1

0
3 ∙ 1

1 − 1
2

= 6                                                                    

2. − � 𝑥
√𝑥9 4  𝑑𝑥 = 

1

0
� 1

𝑥9 4� 𝑑𝑥  
1

0
      𝑐𝑜𝑚𝑜 9

4  > 1  𝑙𝑎 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑙 𝑑𝑖𝑣𝑒𝑟𝑔𝑒                                  



3. −   � 4
𝑥2 𝑑𝑥 =  � 4

𝑥2 𝑑𝑥
1

0�������
𝐼𝑚𝑝𝑟𝑜𝑝𝑖𝑎

+ � 4
𝑥2 𝑑𝑥

5

1�������
𝑃𝑟𝑜𝑝𝑖𝑎

5

0
       𝑑𝑖𝑣𝑒𝑟𝑔𝑒  

 

Al igual que para integrales impropias de primera especie tenemos para las de segunda 
especie un teorema de comparación  

Teorema 

𝑆𝑒𝑎𝑛  𝑓, 𝑔, ℎ 𝑡𝑟𝑒𝑠 𝑓𝑖𝑢𝑛𝑐𝑖𝑜𝑛𝑒𝑠 𝑡𝑎𝑙𝑒𝑠 𝑞𝑢𝑒 0 < 𝑔(𝑥) ≤ 𝑓(𝑥) ≤ ℎ(𝑥)    ∀𝑥 ∈ [𝑎, 𝑏]                   

𝑦 lim
𝑥→𝑎

𝑓(𝑥) =  ±∞   𝑒𝑛𝑡𝑜𝑛𝑐𝑒𝑠:                                                                                                               

𝑖) 𝑆𝑖 � ℎ(𝑥)𝑑𝑥
𝑏

𝑎
  𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒  𝑒𝑛𝑡𝑜𝑛𝑐𝑒𝑠 � 𝑓(𝑥)𝑑𝑥 

𝑏

𝑎
𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒                              

𝑖𝑖)  𝑆𝑖 � 𝑔(𝑥)𝑑𝑥
𝑏

𝑎
  𝑑𝑖𝑣𝑒𝑟𝑔𝑒  𝑒𝑛𝑡𝑜𝑛𝑐𝑒𝑠  � 𝑓(𝑥)𝑑𝑥 

𝑏

𝑎
𝑑𝑖𝑣𝑒𝑟𝑔𝑒                                   

Ejemplos 

1. −  𝐴𝑛𝑎𝑙𝑖𝑧𝑎𝑟 𝑙𝑎 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒𝑛𝑐𝑖𝑎 𝑑𝑒 𝑙𝑎 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑙 � 1
𝑥(𝑥 − 1)  𝑑𝑥

1

0
                                            

Solución  

 � 1
𝑥(𝑥 − 1)  𝑑𝑥

1

0
=  � 1

𝑥(𝑥 − 1)
0,5

0
𝑑𝑥 + � 1

𝑥(𝑥 − 1)  𝑑𝑥
1

0,5
   

1
𝑥(𝑥 − 1) = 1

𝑥 − 1 − 1
𝑥 

� 1
𝑥(𝑥 − 1)

0,5

0
𝑑𝑥 =  � � 1

𝑥 − 1 − 1
𝑥� 𝑑𝑥

0,5

0
= �𝑙𝑛 �𝑥 − 1

𝑥 ��
0

0,5
  ∄ 

� 1
𝑥(𝑥 − 1)  𝑑𝑥

1

0,5
= � � 1

𝑥 − 1 − 1
𝑥� 𝑑𝑥

1

0,5
= �𝑙𝑛 �𝑥 − 1

𝑥 ��
0,5

1
  ∄ 

𝐿𝑢𝑒𝑔𝑜 𝑙𝑎 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑙 𝑑𝑖𝑣𝑒𝑟𝑔𝑒                                                           

 



2. − 𝐴𝑛𝑎𝑙𝑖𝑧𝑎𝑟 𝑙𝑎 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒𝑛𝑐𝑖𝑎 𝑑𝑒 𝑙𝑎 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑙:   � 3
𝑥2 + √𝑥

𝑑𝑥
+∞

0
                                                    

Solución  

� 3
𝑥2 + √𝑥

𝑑𝑥
+∞

0
= 3 � 1

𝑥2 + √𝑥
𝑑𝑥

+∞

0
    𝐸𝑠 𝑢𝑛𝑎 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑙 𝑑𝑒 𝑙𝑎𝑠 𝑑𝑜𝑠 𝑒𝑠𝑝𝑒𝑐𝑖𝑒𝑠                  

3 � 1
𝑥2 + √𝑥

𝑑𝑥
+∞

0
= 3 �� 1

𝑥2 + √𝑥
 𝑑𝑥 + � 1

𝑥2 + √𝑥
 𝑑𝑥

+∞

1

1

0
�  

 

𝑂𝑏𝑠𝑒𝑟𝑣𝑒𝑚𝑜𝑠 𝑒𝑛 𝑝𝑟𝑖𝑚𝑒𝑟 𝑡é𝑟𝑚𝑖𝑛𝑜 𝑞𝑢𝑒 𝑙𝑎 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑙 � 3
𝑥2 + √𝑥

𝑑𝑥
+∞

0
 𝑠𝑖 𝑎𝑚𝑏𝑎𝑠 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑙𝑒𝑠  

𝑑𝑒𝑙 𝑙𝑎𝑑𝑜 𝑖𝑧𝑞𝑢𝑖𝑒𝑟𝑑𝑜 𝑑𝑒 𝑙𝑎 𝑖𝑔𝑢𝑎𝑙𝑑𝑎𝑑, 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒𝑛                                                                          

𝑖) � 1
𝑥2 + √𝑥

𝑑𝑥
1

0
                 1

𝑥2 + √𝑥 
 ≤ 1

√𝑥 
        ∀𝑥 ∈ ]0,1]    𝑐𝑜𝑚𝑜 � 1

√𝑥 
𝑑𝑥 

1

0
 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒 

𝑒𝑛𝑡𝑜𝑛𝑐𝑒𝑠 � 1
𝑥2 + √𝑥

𝑑𝑥
1

0
  𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒 

𝑖𝑖) � 1
𝑥2 + √𝑥

𝑑𝑥
+∞

1
       1

𝑥2 + √𝑥 
 ≤ 1

𝑥2   ∀𝑥 ∈ [1, +∞[   𝑐𝑜𝑚𝑜 � 1
𝑥2  𝑑𝑥 

+∞

1
𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒        

 𝑒𝑛𝑡𝑜𝑛𝑐𝑒𝑠 � 1
𝑥2 + √𝑥

𝑑𝑥
+∞

1
  𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒 

𝐹𝑖𝑛𝑎𝑙𝑚𝑒𝑛𝑡𝑒  � 3
𝑥2 + √𝑥

𝑑𝑥
+∞

0
     𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒  

 


