
 

Integration Formula List 
 

 
Power Rule  

∫ 𝑎𝑥𝑛 𝑑𝑥 =
𝑎𝑥𝑛+1

𝑛 + 1
+ 𝑐   

 

Integration by Parts 

If 𝑢 & 𝑣 are functions of 𝑥 then 

 

∫ 𝑢 𝑑𝑣 = 𝑢𝑣 − ∫ 𝑣 𝑑𝑢 ∫ 𝑢 𝑑𝑣 = [𝑢𝑣]𝑎
𝑏 − ∫ 𝑣

𝑏

𝑎

𝑑𝑢
𝑏

𝑎

 

 

Reverse Chain rule 

∫(𝑎𝑥 + 𝑏)𝑛 𝑑𝑥 =
(𝑎𝑥 + 𝑏)𝑛+1

𝑎(𝑛 + 1)
+ 𝑐  

 

Trigonometric Functions  

∫ sin(𝑎𝑥) 𝑑𝑥 = −
1

𝑎
cos(𝑎𝑥) + 𝑐 

∫ cos(𝑎𝑥) 𝑑𝑥 =
1

𝑎
cos(𝑎𝑥) + 𝑐  

∫ tan(𝑎𝑥) 𝑑𝑥 = −
1

𝑎
log cos(𝑎𝑥) + 𝑐   

 

Inverse and Reciprocal Trigonometric Functions  

∫ 𝑠𝑒𝑐(𝑎𝑥) 𝑑𝑥 =
1

𝑎
𝑙𝑜𝑔(𝑠𝑒𝑐(𝑎𝑥) + 𝑡𝑎𝑛(𝑎𝑥)) + 𝑐 

∫ 𝑐𝑜𝑠𝑒𝑐(𝑎𝑥) 𝑑𝑥 =  
1

𝑎
𝑙𝑜𝑔(𝑐𝑜𝑠𝑒𝑐(𝑎𝑥) − 𝑐𝑜𝑡(𝑎𝑥)) + 𝑐 

∫ 𝑐𝑜𝑡(𝑎𝑥) 𝑑𝑥 =
1

𝑎
𝑙𝑜𝑔(𝑠𝑖𝑛(𝑎𝑥)) + 𝑐 

 

 



 

 

∫ 𝑠𝑖𝑛−1(𝑎𝑥) 𝑑𝑥 = 𝑥(𝑠𝑖𝑛−1(𝑎𝑥)) +
√1 − 𝑎2𝑥2

𝑎
 

∫ 𝑐𝑜𝑠−1(𝑎𝑥) 𝑑𝑥 = 𝑥(𝑐𝑜𝑠−1(𝑎𝑥)) −
√1 − 𝑎2𝑥2

𝑎
 

 
Exponential Functions 

∫ 𝑒𝑥 𝑑𝑥 = 𝑒𝑥 + 𝑐 ∫ 𝑎𝑥 𝑑𝑥 =
𝑎𝑥

ln 𝑎
+ 𝑐 

 
 
Volumes of Revolution 

Volume of revolution around the 𝑥-axis 

𝑉𝑥 = 𝜋 ∫ 𝑦2 𝑑𝑥
𝑏

𝑎

 

 

Volume of revolution around the 𝑦-axis 

𝑉𝑦 = 𝜋 ∫ 𝑥2 𝑑𝑦
𝑏

𝑎

 

 

For a curve defined parametrically by 𝑥(𝑡) and 𝑦(𝑡) on the interval 𝑎 ≤ 𝑡 ≤ 𝑏 

the volume of revolution around the 𝑥 axis is given by 

𝑉𝑥 = 𝜋 ∫ 𝑦2  
𝑑𝑥

𝑑𝑡
 𝑑𝑡

𝑏

𝑎

 

 

For a curve defined parametrically by 𝑥(𝑡) and 𝑦(𝑡) on the interval 𝑎 ≤ 𝑡 ≤ 𝑏 

the volume of revolution around the 𝑦 axis is given by 

𝑉𝑦 = 𝜋 ∫ 𝑥2  
𝑑𝑦

𝑑𝑡
 𝑑𝑡

𝑏

𝑎

 

 

 

 

 



 

 

Surface Area of Revolution 

For a curve defined parametrically by 𝑥(𝑡) and 𝑦(𝑡) on the interval 𝑎 ≤ 𝑡 ≤ 𝑏 

the surface area of revolution around the 𝑥 axis is given by  

𝐴𝑥 = 2𝜋 ∫ 𝑦 √(
𝑑𝑥

𝑑𝑡
)2 + (

𝑑𝑦

𝑑𝑡
)2 𝑑𝑡

𝑏

𝑎

 

 

For a curve defined parametrically by 𝑥(𝑡) and 𝑦(𝑡) on the interval 𝑎 ≤ 𝑡 ≤ 𝑏 

the surface area of revolution around the 𝑦 axis is given by  

𝐴𝑦 = 2𝜋 ∫ 𝑥 √(
𝑑𝑥

𝑑𝑡
)2 + (

𝑑𝑦

𝑑𝑡
)2 𝑑𝑡

𝑏

𝑎

 

 

For the polar curve 𝑟 = 𝑓(𝜃), where 𝛼 < 𝜃 < 𝛽, the surface area of revolution formed 

by revolving the graph of 𝑟 = 𝑓(𝜃) from 𝜃 = 𝛼 to 𝜃 = 𝛽 about the polar axis is  

𝐴 = 2𝜋 ∫ 𝑓(𝜃) sin 𝜃 √[𝑓(𝜃)]2 + [𝑓′(𝜃)]2 𝑑𝜃
𝛽

𝛼

 

 

For the polar curve 𝑟 = 𝑓(𝜃), where 𝛼 < 𝜃 < 𝛽, the surface area of revolution formed 

by revolving the graph of 𝑟 = 𝑓(𝜃) from 𝜃 = 𝛼 to 𝜃 = 𝛽 about the line 𝜃 =
𝜋

2
 

𝐴 = 2𝜋 ∫ 𝑓(𝜃) cos 𝜃 √[𝑓(𝜃)]2 + [𝑓′(𝜃)]2 𝑑𝜃
𝛽

𝛼

 

 

Arc Length 

For functions given as 𝑦 = 𝑓(𝑥) with limits [𝑥𝐴, 𝑥𝐵] 

𝑆 = ∫ √1 + (
𝑑𝑦

𝑑𝑥
)2 𝑑𝑥

𝑥𝐵

𝑥𝐴

 

 

For functions given as 𝑥 = 𝑓(𝑦) with limits [𝑦𝐴, 𝑦𝐵] 

𝑆 = ∫ √1 + (
𝑑𝑥

𝑑𝑦
)2 𝑑𝑦

𝑦𝐵

𝑦𝐴

 

 



 

For a curve defined parametrically by 𝑥(𝑡) and 𝑦(𝑡) on the interval 𝑎 ≤ 𝑡 ≤ 𝑏 

the length of the arc between 𝑎 and 𝑏 is given by 

 

𝑆 = ∫ √(
𝑑𝑥

𝑑𝑡
)2 + (

𝑑𝑦

𝑑𝑡
)2 𝑑𝑡

𝑏

𝑎

 

 

For the polar curve 𝑟 = 𝑓(𝜃), where 𝛼 < 𝜃 < 𝛽, the length of the arc between 𝛼 and 𝛽 is 

given by 

𝑆 = ∫ √[𝑓(𝜃)]2 + [𝑓′(𝜃)]2 𝑑𝜃 = ∫ √𝑟2 + (
𝑑𝑟

𝑑𝜃
)2 𝑑𝜃

𝛽

𝛼

 
𝛽

𝛼

 

 
 
Area Under a Curve 

For the curve given by 𝑦 = 𝑓(𝑥) the area under the curve and between the 𝑥-axis and 

the limits 𝑎 and 𝑏 is given by  

𝐴 = ∫ 𝑓(𝑥) 𝑑𝑥
𝑏

𝑎

 

 

For a curve defined parametrically by 𝑥(𝑡) and 𝑦(𝑡) on the interval 𝑎 ≤ 𝑡 ≤ 𝑏 

the area under the curve and between the 𝑥-axis and the limits 𝑎 and 𝑏 is given by  

𝐴 = ∫ 𝑦(𝑡) 𝑥′(𝑡) 𝑑𝑥
𝑏

𝑎

 

 

For the polar curve 𝑟 = 𝑓(𝜃), where 𝛼 < 𝜃 < 𝛽, the area is given by 

𝐴 =
1

2
∫ [𝑓(𝜃)]2 𝑑𝜃

𝛽

𝛼
    or 𝐴 =

1

2
∫ 𝑟2 𝑑𝜃

𝛽

𝛼
  

 

 
 
 


