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Integration Techniques:- 

1- Integration by Parts 
So let’s derive the integration by parts formula. We’ll start with the product rule. 

 

 

 

 
Example 1 Evaluate the following integral  

 

 
Solution  
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Example 6 Evaluate the following integral.  
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2- Integrals Involving Trig Functions. 

Let’s start off with an integral that we should already be able to do. 

 

 
The exponent on the remaining sines will then be even and we can easily 

convert the remaining sines to cosines using the identity, 
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The integrals involving products of sines and cosines in which both exponents 

are even can be done using one or more of the following formulas to rewrite 

the integrand. 
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It’s now time to look at integrals that involve products of secants and tangents.  

This time, let’s do a little analysis of the possibilities before we just jump into 

examples. The general integral will be, 

 

 

 



CALCULAS-II 

- 10 - 
 

 

 

 

 



CALCULAS-II 

- 11 - 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 



CALCULAS-II 

- 12 - 
 

3- Integrals Involving Partial Fractions. 

let’s start this section out with an integral that we can already do so we can contrast 

it with the integrals that we’ll be doing in this section. 

 
So, if the numerator is the derivative of the denominator (or a constant multiple 

of the derivative of the denominator) doing this kind of integral is fairly simple. 

However, often the numerator isn’t the derivative of the denominator (or a 

constant multiple). For example, consider the following integral. 

 
This process of taking a rational expression and decomposing it into simpler rational expressions that 

we can add or subtract to get the original rational expression is called partial fraction decomposition. 

Many integrals involving rational expressions can be done if we first do partial fractions on the 

integrand.  

So, let’s do a quick review of partial fractions. We’ll start with a rational expression in the form, 
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There are several methods for determining the coefficients for each term and we will go over each of 

those in the following examples.  

Let’s start the examples by doing the integral above. 
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In other words we will need to set the coefficients of like powers of x equal. This will give a system of 

equations that can be solved.  



CALCULAS-II 

- 15 - 
 

 

 

 

 

 



CALCULAS-II 

- 16 - 
 

 
 

 

To this point we’ve only looked at rational expressions where the degree of the 

numerator was strictly less that the degree of the denominator. Of course not all 

rational expressions will fit into this form and so we need to take a look at a 

couple of examples where this isn’t the case. 
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4- Integrals Involving Roots. 
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