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The Second Fundamental Theorem of 

Calculus 

 

Second Fundamental Theorem of 

Calculus 

Let 𝑓 be continuous on [𝑎, 𝑏] and 𝐹 be any antiderivative of 𝑓 on [𝑎, 𝑏]. 
Then 

∫  
𝑏

𝑎

𝑓(𝑥)𝑑𝑥 = 𝐹(𝑏) − 𝐹(𝑎) 

 
 
 

EX 1 

 ∫  
2

−1

𝑥4𝑑𝑥 

 
 
 
 
 

 

EX 2 

 ∫  
𝜋/2

𝜋/6

2𝑠𝑖𝑛 𝑡𝑑𝑡 

  



Substitution Rule for Indefinite 

Integrals 

Let 𝑔 be differentiable and 𝐹 be any antiderivative of 𝑓. 
Then if 𝑢 = 𝑔(𝑥), 

∫  𝑓(𝑔(𝑥))𝑔′(𝑥)𝑑𝑥 = ∫  𝑓(𝑢)𝑑𝑢 = 𝐹(𝑢) + 𝐶 = 𝐹(𝑔(𝑥)) + 𝐶 

EX 3 

∫  √𝑥3 + 1(3𝑥2)𝑑𝑥 

 
 
 
 
 
 
 
 
 

EX 4 

 ∫  
𝜋/2

0

𝑠𝑖𝑛2 (3𝑥)𝑐𝑜𝑠 (3𝑥)𝑑𝑥 

 
 
 

 

 

 

EX 5 

 ∫  
3

1

𝑥2 + 1

√𝑥3 + 3𝑥
𝑑𝑥 

 
 
 
 
 

  



EX 6 

 ∫  
−1

−4

1 − 𝑠4

2𝑠2
𝑑𝑠 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

∫  
𝑏

𝑎

 𝑓(𝑥)𝑑𝑥 = 𝐹(𝑏) − 𝐹(𝑎)

∫  
𝑏

𝑎

 𝑓′(𝑥)𝑑𝑥 = 𝑓(𝑏) − 𝑓(𝑎)

 

 
 
 
 


