
Section 7.8: 

Improper Integrals



Type I:  Infinite Integrals

Story behind  1׬
∞ 1

𝑥2
𝑑𝑥 …

Ex 1:  Find  1׬
∞ 1

𝑥2
𝑑𝑥



Type I:  Infinite Integrals



Type I:  Infinite Integrals



Def:  

𝑎׬  .1
∞
𝑓(𝑥) 𝑑𝑥 is convergent it is a (finite) number. I.e. 

the limit that defines it exists. Otherwise it’s divergent.

∞−׬  .2
𝑏

𝑓(𝑥) 𝑑𝑥 is convergent it is a (finite) number. I.e. 

the limit that defines it exists. Otherwise it’s divergent.

Type I:  Infinite Integrals



Def:  

3.  If both  ׬−∞
𝑎

𝑓 𝑥 𝑑𝑥 and  ׬𝑎
∞
𝑓(𝑥) 𝑑𝑥 are both 

convergent for some number  a ,  then  ׬−∞
∞

𝑓(𝑥) 𝑑𝑥 is 

convergent.  Otherwise  ׬−∞
∞

𝑓(𝑥) 𝑑𝑥 is divergent.

Type I:  Infinite Integrals



Ex 2:  Find  1׬
∞ 1

𝑥
𝑑𝑥 (compare to ex 1) 

Type I:  Infinite Integrals



Ex 3:  Find  ׬−∞
0

𝑥𝑒𝑥 𝑑𝑥

Type I:  Infinite Integrals



Ex 4:  Find  ׬−∞
∞ 1

1+𝑥2
𝑑𝑥

Type I:  Infinite Integrals



Ex 5:  Find  ׬−∞
∞

sin 𝑥 𝑑𝑥

Type I:  Infinite Integrals



Ex 6:  For what values of  p  does  1׬
∞ 1

𝑥𝑝
𝑑𝑥

converge?            

Type I:  Infinite Integrals



Story behind  2−׬
5 1

𝑥
𝑑𝑥 …         

Type II:  Discontinuous Integrands



Type II:  Discontinuous Integrands



Type II:  Discontinuous Integrands



Def:  

4.  If  f  is continuous on  ሾ𝑎, )𝑏 but not continuous at  b , 

then  ׬𝑎
𝑏
𝑓(𝑥) 𝑑𝑥 is convergent it is a (finite) number. I.e. 

the limit that defines it exists. Otherwise it’s divergent.

5.  If  f  is continuous on  (𝑎, ሿ𝑏 but not continuous at  a , 

then  ׬𝑎
𝑏
𝑓(𝑥) 𝑑𝑥 is convergent it is a (finite) number. I.e. 

the limit that defines it exists. Otherwise it’s divergent.

Type II:  Discontinuous Integrands



Type II:  Discontinuous Integrands

Def:  

6.  If  f  is continuous everywhere on  ሾ𝑎 , ሿ𝑏 except at a 

number  c  between  a  and  b ,  and both  ׬𝑎
𝑐
𝑓 𝑥 𝑑𝑥 and  

𝑐׬
𝑏
𝑓(𝑥) 𝑑𝑥 are both convergent, then  ׬𝑎

𝑏
𝑓(𝑥) 𝑑𝑥 is 

convergent.  Otherwise  ׬𝑎
𝑏
𝑓(𝑥) 𝑑𝑥 is divergent.



Ex 7:  Find  2׬
5 1

𝑥−2
𝑑𝑥

Type II:  Discontinuous Integrands



Ex 8:  Is  0׬
𝜋/2

sec 𝑥 𝑑𝑥 convergent or 

divergent?   

Type II:  Discontinuous Integrands



Ex 9:  Find  0׬
3 1

𝑥−1
𝑑𝑥

Type II:  Discontinuous Integrands



Ex 10:  Find  0׬
1
ln 𝑥 𝑑𝑥

Type II:  Discontinuous Integrands



Comparison Test For Improper Integrals



Ex 11:  Is  0׬
∞
𝑒−𝑥

2
𝑑𝑥 convergent or divergent?  

Comparison Test For Improper Integrals



Ex 12:  Is  1׬
∞ 1+𝑒−𝑥

𝑥
𝑑𝑥 convergent or divergent?  

Comparison Test For Improper Integrals


