
May 26 Math 2254 sec 001 Summer 2015
Section 6.1: Area Between Curves

Consider a pair of continuous curves y = f (x) and y = g(x) for
a ≤ x ≤ b. If f (x) ≥ g(x), the curves along with the lines x = a and
x = b define a region in the plane.

Figure: We can ask what its area is.
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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
and x = b is

A =

∫ b

a
(f (x)− g(x)) dx .
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Example
Determine the area bounded between the curves y = sin(x) + 2 and
y = x on [0, π/2].
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Example
Determine the area bounded between the curves y = 8− x2 and
y = 2x .
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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.

Figure: Curves y = x3 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 = a and x = b
is

A =

∫ b

a
|f (x)− g(x)|dx .
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Example
Find the area bounded between the curves y = cos 2x , y = sin x ,
x = 0 and x = π

2 .
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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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Figure: Region enclosed by y = x−2
2 and y = ±

√
x + 1 (a.k.a x = y2 − 1).
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Horizontal Orientation

The area A bounded between the continuous curves x = f (y),
x = g(y) and the horizontal lines y = c and y = d is

A =

∫ d

c
|f (y)− g(y)|dy .

Note that the condition f (y) ≥ g(y) would mean that the curve
x = f (y) is to the right of the curve x = g(y).
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Find the area bounded between x = y2 − 1 and
y = x−2

2 .
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Find the Area
Find the area of the region bounded by y =

√
9− x , y =

√
9− 3x and

the x-axis. Pick an orientation (integrate in x or integrate in y ).
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