Integration: “An Overview of the Area Problem”
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Chapter Overview X

O In this chapter we will begin with the idea of what
“area” means and we will study two approaches to

defining and calculating areas.

O After that, we will discuss the Fundamental %7‘{.




The Area Problem X

O Formulas for the areas of polygons, such as
squares, rectangles, triangles, and trapezoids,

were well known in many early civilizations.

O However, the problem of finding formulas for
regions with curved (curvilinear) boundaries
caused difficulties for early mathematicians. &,




The Rectangle Method for Findi 4
Area

O Divide the interval [a,b] into n equal subintervals and
construct a rectangle on each subinterval from the x-axi
to the curve f(x).

o

Find the area of each rectangle.

o

Find the sum of the areas of all of the rectangles in the
interval [a,b].




Visual representation of how much closer
approximation gets as the number of %
rectangles in the interval increases.
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The Antiderivative Method for % 4
Finding Area

O When we use the rectangle method, we often end
up with limits that we do not know how to comput
or limits that are very long and difficult to
compute.

O Therefore, the antiderivative method was . %

The derivative of the area equals the original
function:

A = f(x)



Confirming A" = f(x) Using QK@

Geometry Examples (00 || y=2 %
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O Example 1: Find the area A(x) between the graph
of f(x)=2 and the interval [-1,x] and find the
derivative A’(x) of this area function.

O As you can see from looking at the graph, the area
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O Example 1: Find the area A(x) between the graph
of f(x)=x+1 and the interval [-1,x] and find the
derivative A’(x) of this area function.

O As you can see from looking at the graph, the area



The Rectangle Method and the % &
Antiderivative Method Compared

O NOTE: There is a third geometry example on page 320 %%

with a different line, and the antiderivative method

works for higher degree polynomial functions and more N\l
sophisticated functions. 5;753,_0

The antiderivative method is usually quicker and more
efficient.

The rectangle method makes more sense intuitively and
we will use a similar method to find volume, length of a
curve, surface area, etc.




Vacation!!




