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Integration by Trigonometric Substitution 

In this section, we see how to integrate expressions like 

 

depending on the function we need to integrate, we substitute one of 

the following trigonometric expressions to simplify the integration: 

 

 

 

Examples: Evaluate the following integrals: 
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Integration of Rational Functions 

Definition: A rational function is a quotient of two polynomials, written 

as 𝑅(𝑋)=
𝑃𝑛(𝑥)

Qm(x)
,𝑄𝑚(𝑥)≠0where 𝑃𝑛(𝑥)and 𝑄𝑚(𝑥)are polynomials Of 

degree 𝑛 and 𝑚 respectively. 

 

(1) If 𝑛 ≥ 𝑚, we perform a long division until we obtain a rational 

function whose numerator degree less than to the denominator 

 

 
 

 
(2) If 𝑛 < 𝑚,we shall discuss the three cases of separating 

𝑃𝑛(𝑥)

Qm(x)
into a 

sum of partial fractions. 

 

Case (1): If the 𝑚 factor of 𝑄𝑚(𝑥)are all different and simple, that is , 
𝑄𝑚(𝑥) = (𝑥 − 𝑎1) (𝑥 − 𝑎2) … (𝑥 − 𝑎𝑚). Then we assign the 

sum of m partial fractions to these factors as follows
𝐴1

(𝑥−𝑎1)
 + 

𝐴2

(𝑥−𝑎2)
 + 

⋯+
𝐴𝑚

(𝑥−𝑎𝑚).
 where 𝐴1, 𝐴2,…, 𝐴𝑚 are constants must be evaluated. 
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The Definite Integrals and Its Application 

A Definite Integral has start and end values: in other words, there is 
an interval [a, b]. 

a and b (called limits, bounds or boundaries) are put at the bottom and 
top of the "S", like this: 

 

  

 

 

Definite Integral 

(from a to b) 
  

Indefinite Integral 

(no specific values) 

 

 

 

Properties  
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