
AP Calculus BC 

Unit 8 – Integration Techniques 

 

Day 9 Notes:  Improper Integrals 
 

Improper integrals occur when: 
-one (or both) limit of integration is ∞ 

-there is a discontinuity in the integrand somewhere between the limits of integration 

 

                               
 
Example 1:   

∫ 𝒙𝒆−𝒙𝒅𝒙
∞

𝟎

 

 

 

 

 

 

 
 

                         
 
Example 2: 

∫ 𝒔𝒊𝒏
𝒙

𝟐
𝒅𝒙

𝟎

−∞

 

 

 

 
 



                          
 

Example 3:   

∫
𝒆𝒙

𝟏 + 𝒆𝟐𝒙
𝒅𝒙

∞

−∞

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



                                    
 

Example 4:   

∫ 𝒕𝒂𝒏𝒙𝒅𝒙
𝝅/𝟐

𝟎

 

 
 

 

 

 

 

 

 

 

 

 

 

 

                               
 

Example 5: 

∫
1

𝑥2
𝑑𝑥

2

0

 

 

 

 
 



             
 

 

Example 6:   

∫
1

(𝑥 − 1)2
𝑑𝑥

2

0

 

 

 

 

 

 

 

 

 
 

                                    
 
Example 7: 

∫
1

𝑥3
𝑑𝑥

∞

1

 

 

 

 

 
Example 8: 

∫
4

√𝑥
𝑑𝑥

∞

1

 



AP Calculus BC     Name: _____________________________ 

Unit 8 – Day 9 – Assignment 

 
Determine whether the improper integral diverges or converges.  Evaluate the integral if it 

converges. 

1)   

∫
𝟏

√𝒙
𝒅𝒙

𝟒

𝟎

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2)   

∫
𝟏

(𝒙 − 𝟑)𝟑/𝟐
𝒅𝒙

𝟒

𝟑

 

 

 

 

 

 

3)    

∫
𝟏

(𝒙 − 𝟏)𝟐
𝒅𝒙

𝟐

𝟎

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4)    

∫ 𝒆−𝒙𝒅𝒙
∞

𝟎

 



5)   

∫
𝟏

𝒙𝟐
𝒅𝒙

∞

𝟏

 

 

 

 

 

 

 

 

6)   

∫
𝟑

√𝒙
𝟑 𝒅𝒙

∞

𝟏

 

7)    

∫ 𝒙𝒆−𝟐𝒙𝒅𝒙
𝟎

−∞

 

8)   

∫
𝟐

𝟒 +  𝒙𝟐
𝒅𝒙

∞

−∞

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


