Nov 6 Math 2253H sec. 05H Fall 2014

Section 5.1: Area Between Curves

Consider a pair of continuous curves y = f(x) and y = g(x) for
as<x<b.

y

y =1f(x)

y =g(x)
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Figure: The curves enclose a region. We can ask what its area is.
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Figure: We can "build” the area from approximating rectangles.
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Area Between Curves:

Suppose f and g are continuous on [a, b] and f(x) > g(x). The area A
bounded between the curves y = f(x), y = g(x) and the lines x = a
andx =bis

b
A= [ (100 - glx)) a
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Example

Determine the area bounded between the curves y = sin(x) + 2 and
y =xon[0,7/2].
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Example

Determine the area bounded between the curves y = 8 — x? and

y = 2X.

by \%m\'x of VA¥ersedkion’

B-X = 2x =

Va2x -8
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The condition f(x) > g(x)
Consider the curves y = x3 and y = x. These bound a region, but the
curves switch places.

0.5

Figure: Curves y = x® and y = x.
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Area Between Curves:

Suppose f and g are continuous on [a, b]. The area A bounded
between the curves y = f(x), y = g(x) and the lines x =aand x = b
is

A= / [f(x) — g(x)| dx.
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Example
Find the area bounded between the curves y = cos2x, y = sinx
x=0andx = . v/

A: S \ Cos Lx - S\.\y‘ AY
S Frd e Inlerseehen

%’Z

Cos2x = inx

[-2Sx = BinX
0= 2Smx + Sinx -l
0= (2%wx = | )(S\w + | )
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or Sy = <)
No Sb\w'\’\“\ on [0'17‘:)
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Horizontal Orientation
A region may be better described by curves x = f(y) and x = g(y),
c<y<d

Figure: A horizontally oriented region.
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