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If f(x) > 0 and continuous on the interval [a, b],
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If f(x) > 0 and continuous on the interval [a, b], then the definite integral
fb f(x)dx gives the area of the the region under the graph of f from a to

a

b.
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Example: Find the area under the graph y = x% — 4x + 5 from 0 to 5.
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Example: Find the area under the graph y = x% — 4x + 5 from 0 to 5.
Solution:
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Example: Find the area under the graph y = x?> — 4x + 5 from 0 to 5.
Solution: The function y represents a parabola with a vertex at the point
(2,1),

l|I y y=xi-4x+5 |
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Note that: If f(x) <0 for x € [a, b],
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Note that: If f(x) <0 for x € [a, b], then —f(x) > 0, for x € [a, b, so
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Azea= — lj-f(.\'}.a[\'

y = i)
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Theorem

If f and g are continuous and f(x) > g(x) for x € |a, b],

V
Bander Almutairi (King Saud University) Application of Integration (Area) November 17, 2015 6 /14



Theorem

If f and g are continuous and f(x) > g(x) for x € [a, b], then the area A
of the region bounded by the graphs of f,g fromx =atox=b is
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Theorem

If f and g are continuous and f(x) >

of the region bounded by the graphs of f,g fromx =atox=b is

0

SYACE

a

x)] dx.

y =fix)

¥ =g(x)

b X
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Area

a definite integral:

Exercise: Express the area between the graphs in the following diagram as

¥ = fix)

¥ = gix)
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Example: (1) Sketch the region bounded by graphs y = v/x and y = x?,
and find its area.
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Example: (1) Sketch the region bounded by graphs y = v/x and y = x?,
and find its area.

Solution:

The area is

(2) Find the area of the region bounded by the graphes y — x = 6,y = x3

and 2y +x = 0.
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Area

Exercise: Find the shaded area for the following diagrams:

[1]

l"igu re 12.3-8
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2]
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x=4—y
x=y—2
.
H
4 -
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Area

[4]
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