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Applications of Definite Integrals 

 

 

There are two methods to fine the area between two curves: 

A. When the rectangle is moving along the x- axis 

We choose a rectangle and find the area of this rectangle, then we find the total area by 

integrating the area of the rectangle with respect to x-axis over a given period. 

 

𝑎𝑟𝑒𝑎 𝑜𝑓 𝑟𝑒𝑐𝑡𝑎𝑛𝑔𝑙𝑒 = ∆𝑥∆𝑦 

∆𝑥 = 𝑑𝑥 

∆𝑦 = 𝑢𝑝𝑝𝑒𝑟 𝑐𝑢𝑟𝑣𝑒 − 𝑙𝑜𝑤𝑒𝑟 𝑐𝑢𝑟𝑣𝑒 

∆𝑦 = 𝑓(𝑥) − 𝑔(𝑥) 

𝐴 = ∫ 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑟𝑒𝑐𝑡𝑎𝑛𝑔𝑙𝑒
𝑏

𝑎

 

When A is the total area between two curves  

𝐴 = ∫ [𝑓(𝑥) − 𝑔(𝑥)]𝑑𝑥
𝑏

𝑎

 

 

 

  

∆𝑦 
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𝒙 𝒚 = 𝟐 − 𝒙𝟐 −𝒙 

-2 -2 2 

-1 1 1 

0 2 0 

1 1 -1 

2 -2 -2 
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B. When the rectangle is moving along the y-axis: 

𝑎𝑟𝑒𝑎 𝑜𝑓 𝑟𝑒𝑐𝑡𝑎𝑛𝑔𝑙𝑒 = ∆𝑥∆𝑦 

∆𝑦 = 𝑑𝑦 

∆𝑥 =  𝑟𝑖𝑔ℎ𝑡 𝑐𝑢𝑟𝑣𝑒 − 𝑙𝑒𝑓𝑡 𝑐𝑢𝑟𝑣𝑒 

∆𝑥 = 𝑓(𝑦) − 𝑔(𝑦) 

𝐴 = ∫ 𝑎𝑟𝑒𝑎 𝑜𝑓 𝑟𝑒𝑐𝑡𝑎𝑛𝑔𝑙𝑒
𝑑

𝑐

 

When A is the total area between two curves  

𝐴 = ∫ [𝑓(𝑦) − 𝑔(𝑦)]𝑑𝑦
𝑑

𝑐
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𝒙 𝒚 = √𝒙 𝒚 = 𝒙 − 𝟐 

0 0 -2 

1 1 -1 

2 1.4 0 

4 2 2 

 

 

 

 

This is the result of Example 5, found with less work. 
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Volumes of Solids of Revolution 
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Differentiation 

 

Differentiation Rules: 
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Where n is any real number and f(u)=un 
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Most of the functions we have dealt with so far have been described by an equation of the 

form that expresses y=f(x) explicitly in terms of the variable x. Now if we have equations like the 

following forms: 

 

These equations define an implicit relation between the variables x and y.  

When we cannot put an equation F(x,y)=0 in the form y=f(x) to differentiate it in the usual way, 

we may still be able to find dy/dx by implicit differentiation. 
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EXERCISES 7.1 
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Properties of Logarithms: 
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Matrices and Vectors
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Example: 

Solve the linear system of the following equations:
2𝑥1 − 6𝑥2 + 𝑥3 = 2
𝑥2 + 𝑥3 = 1
𝑥1 − 𝑥2 − 𝑥3 = 0

By using the Cramer's rule.

Solution: 
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Basic Integration Formulas 
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2 Techniques of Integration 
 

The integral of a product is generally not the product of the individual integrals 

 

 

With a proper choice of u and y, the second integral may be easier to evaluate than the first. 

In using the formula, various choices may be available for u and dy. The next examples illustrate 

the technique. 
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The tabular integration can be used when neither function ƒ nor g can be differentiated 

repeatedly to become zero. 

 



7 Techniques of Integration 
 

 

 



8 Techniques of Integration 
 

 

 



9 Techniques of Integration 
 

 



1 Techniques of Integration 
 

College of Electronic Engineering 

Department of Electronic Engineering 

 

Mathematics 

EE 1203 

 

Younis Saber Othman 

Lecturer Assistant  

 

 

 

 

 

Reference text book: Thomas Calculus 

  



2 Techniques of Integration 
 

Integration of Rational Functions by Partial Fractions 

How to express a rational function (a quotient of polynomials) as a sum of simpler fractions, 

called partial fractions, which are easily integrated. 
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Trigonometric Integrals 

Trigonometric integrals involve algebraic combinations of the six basic trigonometric functions. 
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2               Hyperbolic Functions 

 

 

The hyperbolic functions are formed by taking combinations of the two exponential functions ex 

and e-x 
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