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Limit Definition of an Integral 

  
𝑎

𝑏

∫ 𝑓(𝑥)𝑑𝑥 =
𝑛 ∞
lim
→ 𝑖=1

𝑛

∑ 𝑓(𝑥
𝑖
)∆𝑥

Where  ∆𝑥 = 𝑏−𝑎
𝑛  𝑎𝑛𝑑 𝑥

𝑖
= 𝑎 + 𝑖∆𝑥

 
Common Summation Formulas 

 
𝑖=1

𝑛

∑ 𝑖 = 𝑛(𝑛+1)
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𝑖=1

𝑛

∑ 𝑖2 = 𝑛(𝑛+1)(2𝑛+1)
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∑ 𝑖3 = 𝑛(𝑛+1)
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Midpoint Rule 

  
𝑎

𝑏

∫ 𝑓(𝑥)𝑑𝑥 ≈ 
𝑛 ∞
lim
→ 𝑖=1

𝑛

∑ 𝑓(𝑥
𝑖
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 ∆𝑥[𝑓(𝑥
1
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𝑛
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Where  ∆𝑥 = 𝑏−𝑎
𝑛  𝑎𝑛𝑑 𝑥

𝑖
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𝑖−1
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𝑖
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FTC Part 1 
If f is continuous on [a,b], then the 
function g defined by  

 𝑔(𝑥) =
𝑎

𝑥

∫ 𝑓(𝑡)𝑑𝑡 𝑓𝑜𝑟 𝑎 ≤ 𝑥 ≤ 𝑏

Is continuous on [a,b] and differentiable 
on (a,b) and g’(x) = f(x) 
 
 
 
 
 
 
 
 

Fundamental Indefinite Integrals 

 ∫ 𝑘𝑑𝑥 = 𝑘𝑥 + 𝐶

 ∫ 𝑥𝑛𝑑𝑥 = 1
𝑛+1 𝑥𝑛+1 + 𝐶

 ∫ 1
𝑥 𝑑𝑥 = 𝑙𝑛 𝑥| | + 𝐶

 ∫ 𝑎𝑥𝑑𝑥 = 𝑎𝑥

𝑙𝑛(𝑎) + 𝐶

 
Trig Integrals 

 ∫ 𝑠𝑖𝑛 𝑥 𝑑𝑥 =  − 𝑐𝑜𝑠 𝑥 + 𝐶

 ∫ 𝑐𝑜𝑠 𝑥 𝑑𝑥 =  𝑠𝑖𝑛 𝑥 + 𝐶

 ∫ 𝑠𝑒𝑐2 𝑥 𝑑𝑥 =  𝑡𝑎𝑛 𝑥 + 𝐶

 ∫ 𝑐𝑠𝑐2 𝑥 𝑑𝑥 =  − 𝑐𝑜𝑡 𝑥 + 𝐶

 ∫ 𝑠𝑒𝑐 𝑥 • 𝑡𝑎𝑛 𝑥 𝑑𝑥 =  𝑠𝑒𝑐 𝑥 + 𝐶

 ∫ 𝑐𝑠𝑐 𝑥 • 𝑐𝑜𝑡 𝑥 𝑑𝑥 =  − 𝑐𝑠𝑐 𝑥 + 𝐶
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Inverse Trig Integrals 

 ∫ 1

1−𝑥2
 𝑑𝑥 = 𝑠𝑖𝑛−1 𝑥 + 𝐶

 ∫ 1

1−𝑥2
 𝑑𝑥 = 𝑡𝑎𝑛−1 𝑥 + 𝐶

 ∫ 1

𝑥 1−𝑥2
 𝑑𝑥 = 𝑠𝑒𝑐−1 𝑥 + 𝐶

 
Integrals of Symmetric Functions 

If f is even, then  
−𝑎

𝑎

∫ 𝑓(𝑥) 𝑑𝑥 = 2
0

𝑎

∫ 𝑓(𝑥) 𝑑𝑥

If f is odd, then  
−𝑎

𝑎

∫ 𝑓(𝑥) 𝑑𝑥 = 0

 
Techniques of Integration 

●​ Algebraic Manipulation 
●​ U Substitution 
●​ Integration By Parts 
●​ Trigonometric Identities 
●​ Trigonometric Substitution 
●​ Partial Fraction Decomposition 
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