Integration in Polar Coordinates

Consider the following double integral.
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Evaluating it in rectangular coordinates is very tedious but if we switch to polar coordinates,
it becomes much easier.

The double integral is
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where the region of integration is

R={(z,y) |0<2 <2 z<y<+vV8—ua2}
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If we switch to polar coordinates, the region R can be expressed as follows.

R={(r0)|§<0<5 0<r<V8}
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In general, a rectangular function f(x,y) becomes f(rcosé,rsin@) in polar coordinates. In

our case, we have
22\ /22 4 32 = (rcosf)*r = 3 cos 0.

Since in polar coordinates: dA = r dr df, then
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