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5.3 | Double Integrals in Polar Coordinates




57 9.11 Evaluate the iterated integral // (..rz —- y:)dA over the region D in the first quadrant between the
D

. #, . d ; . . .
funcfiony y = 2x and y = x“. Evaluate the iterated integral by mtegratlngWH and then




I ,.T 5.12 Find the volume of the solid bounded above by f(x, y) =
ves y=0 and ) where x is in the interva
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Improper Double Integrals

Theorem 5.7: Improper Integral5 on an Unbounded Region

If R is an unbounded rectangle such as R={(x, y):a < x < 00, ¢ £y < oo}, then when the limit exists, we have
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General Polar Regions of Integration

Theorem 5.8: Double Integrals over General Polar Regions

[f f(r, @) is continuous on a general polar region D as described above, then
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Figure 5.32 A general polar region between a < 6 < f# and
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In the following exercises, the graph of the polar
rectangular region D is given. Express D in polar

coordinates.
129.




Evaluate the integral // r2sin Or dr dO where D is the region bounded by the polar axis and the upper half of

the cardioid r =1 + Cfi'. 0. 1+ (oSO
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Find the volume of the solid that lies under the paraboloifl z
T ——

-plane (see the following figure).

Figure 5.34 The paraboloid z=1 — - _1-*3.







Find the volume of the solid that lies under the paraboloid z=4—x2—y2 and above the disk

(x — 1)2-1—)*2:1 on the xy-plane. See the paraboloid in Figure 5.35 intersecting the cylinder
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Figure 5.35 Finding the volume of a solid with a paraboloid

cap and a circular base. rs O r putt
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