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Antiderivatives 

 

 To prove F(x) is antiderivative of f(x)  F(x) = f(x). 

 ∫ 𝑓(𝑥)𝑑𝑥 = 𝐹(𝑥) + 𝐶 

 ∫ 𝑓(𝑥)𝑑𝑥 = 𝑓(𝑥) + 𝐶 

 ∫ 𝑢𝑛𝑑𝑢 =  
𝑢𝑛+1

𝑛+1
+ 𝐶 

 ∫
𝑑𝑢

𝑢
= ln|𝑢| + 𝐶 

 ∫
1

𝑎𝑥+𝑏
𝑑𝑥 =

1

𝑎
ln|𝑎𝑥 + 𝑏| + 𝐶 

 ∫ 𝑒𝑎𝑥+𝑏 𝑑𝑥 =
1

𝑎
𝑒𝑎𝑥+𝑏 + 𝐶 

 Integration by parts: ∫ 𝑢𝑑𝑣 = 𝑢. 𝑣 − ∫ 𝑣𝑑𝑢 

 Area between (𝐶𝑓) and (𝐶𝑔) from x = a  

to x = b: A = ∫ |𝑓(𝑥) − 𝑔(𝑥)|
𝑏

𝑎
𝑑𝑥 𝑢2. 

 Volume = V= ∫ 𝜋 (𝑓(𝑥))2𝑏

𝑎
𝑑𝑥  𝑢3 

 Cos2 x = 
1+𝑐𝑜𝑠 2𝑥

2
 

 sin2 x = 
1−𝑐𝑜𝑠 2𝑥

2
 

 ∫ 𝑐𝑜𝑠 𝑎𝑥 𝑑𝑥 =  
1

𝑎
 𝑠𝑖𝑛𝑎𝑥 + 𝐶 

 ∫ 𝑠𝑖𝑛 𝑎𝑥 𝑑𝑥 =  
1

𝑎
 𝑐𝑜𝑠𝑎𝑥 + 𝐶 

 

-



Let 𝑓(𝑥) and 𝑔(𝑥) be two continuous functions defined on ℝ. 

𝐴, 𝐵, and 𝐶 are real constants. 

𝑛 is a natural number. 

∫ 𝐴 ∙ 𝑓(𝑥) ∙ 𝑑𝑥 = 𝐴 ∙ ∫ 𝑓(𝑥) ∙ 𝑑𝑥 

∫[𝐴 ∙ 𝑓(𝑥) ± 𝐵 ∙ 𝑔(𝑥)] ∙ 𝑑𝑥 = ∫ 𝐴 ∙ 𝑓(𝑥) ∙ 𝑑𝑥 ± ∫ 𝐵 ∙ 𝑔(𝑥) ∙ 𝑑𝑥 

∫(𝐴𝑥 + 𝐵)𝑛 ∙ 𝑑𝑥 =
(𝐴𝑥 + 𝐵)𝑛+1

𝐴 ∙ (𝑛 + 1)
+ 𝐶       (𝑛 ≠ −1 , 𝐴 ≠ 0) 

∫ 𝑓(𝑥) ∙ 𝑑𝑥
𝐴

𝐴

= 0 

∫ 𝑓(𝑥) ∙ 𝑑𝑥
𝐵

𝐴

= − ∫ 𝑓(𝑥) ∙ 𝑑𝑥
𝐴

𝐵

 

∫ 𝑓(𝑥) ∙ 𝑑𝑥
𝐵

𝐴

+ ∫ 𝑓(𝑥) ∙ 𝑑𝑥
𝐶

𝐵

= ∫ 𝑓(𝑥) ∙ 𝑑𝑥
𝐶

𝐴
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