- SECTION 124 DOUBLE INTEGRALS IN FOLAR COORDINATES
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24, By symimnetry,
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since 2sin @ is an odd function. But § - 1 cos 26 is an even function, so
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5 29. The surface of the water in the pool is a circular disk D with radius 20 f1. If we place D on coordinate axes with the
origin at the center of 12 and define f(z, y) to be the depth of the water at (z, y), then the volume of water in the
pool is the volume of the solid that lies above D = {(x, 1) | 27 + y* < 400} and below the graph of f(x, ). We
can associate north with the positive y-direction, so we are given that the depth is constant in the z-direction and the

* depth increases lineatly in the y-direction from £(0, ~20) = 2to f (0 20) = 7 The trace in the yz-plane is a line
segment from (0, —20, 2) to (0, 20, 7). The slope of this line is m s’ s0 an equation of the line is

z=~T=L(y—20) = z=}y+ 3. Since f(z,y)is independent of z, f{z,y) = $y + . Thus the volume is
given by [[, f(x,y}dA, which is most corveniently evaluated using polar coordinates. Then
D={{r.)]|0<r<20,0<58<2n}and substituting = = rcosfl, y = rsin 0 the integral becomes
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Thus the pool contains 1800 = 5655 ft° of water.

‘30, {a) The total amount of water supplied each hour to the region within R feet of the sprinkler is

R
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(b) The average amount of water per hour per square foot supplied to the region within R feet of the sprinkler is

Vv 1% 2{1 — Re™# me'"R)
W = p = e ft? (per hour per square foot). See the definition of the average

vahue of a function on page 844,
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