16.4 Integration in Cylindrical Coordinates
Multivariable Calculus

Triple Integrals in Cylindrical Coordinates

r=ha(f) pz=go(r, 9)
/// f(r,8,2)dV = / / f(r,0,2)dzrdrdb.
D =h1(0) Jz=g1(r,0)

x=rcosl, y=rsinf, z==z

r? =22 4+ 9%, tanf = y/z.

1. Evaluate [ [ [ 4xydV where E is the region bounded by z = 2x” + 2y° — 7 and
E

z=1

2 2
—X —2Z

2. Evaluate [ [[e dV where E is the region between the two cylinders
E

X +z =4andx’ + 2° = Owith 1 <y<b5andz<0
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3. Evaluate [ [ [ zdV where E is the region bounded by x + y + z = 2and x = 0 and
E

inside the cylinder y2 +7=1

4. Use a triple integral to determine the volume of the region belowz = 6 — x, above

zZ =— \/4x2 + 4y2 inside the cylinder X + y2 = 3withx <0

5. Evaluate the following integral by first converting to an integral in cylindrical
coordinates.

B0 9-32-3y°
f [ 2x —3ydzdydx
0 o2 L+y’—11



