Chapter 15

Multiple Integrals

15.3 Double Integrals in polar coordinates



Polar coordinates

YA 1) Polar to Cartesian:

2) Cartesian to Polar:

=Y

Why would we use polar coordinates?

Example. Describe the following region:

z]f'/’\ 2+t =1
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How does it affect the double integral
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R is a polar rectangle given by a <r <band a < 0 < 3, with § — a < 27.




EXAMPLE 1 Evaluate ||, (3x + 4y?)dA, where R is the region in the upper half-plane
bounded by the circles x* + y* = 1 and x* + y? = 4.
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EXAMPLE 2 Find the volume of the solid bounded by the plane z = 0 and the parabo-
loidz=1—x* — yx



More complicated region:

E] If f is continuous on a polar region of the form
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f(rcos @, rsin 0) rdr do

EXAMPLE 3 Use a double integral to find the area enclosed by one loop of the four-
leaved rose r = cos 260.

PICTURE
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EXAMPLE 4 Find the volume of the solid that lies under the paraboloid z = x> + y~,
above the xy-plane, and inside the cylinder x* + y* = 2x.
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