Triple Integrals - Cylindrical Coordinates
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The area at the base is dA = r df dr




The volume of a cylindrical section:

dV =dA  -dz =rdfdrdz




Example:
Find the volume of the region bounded from below
by z = 2% + y? and from above by z = 1.
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The plane z = 1 intersects the paraboloid z = x*+y*
when 22 + y? = 1 so:
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Let T be the region bounded by z = z? + y? and
z = 4 — 3(2* + y?). Calculate the triple integral
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The lower paraboloid is z = 22 + y? = r?

The upper paraboloidis z = 4—3 ($2 + y2) = 4—3r?
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The paraboloid z = r? intersects the
paraboloid z = 4 — 3r? when:

r? =4 — 3r?
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Let H be the hemispherical region above the xy
plane but inside the sphere z2 + y? + 22 = 1.
Express the volume of H as [[[,, 1dV

a) In rectangular coordinates

b) In cylindrical coordinates

it




? T 7
Vol(H):ﬁﬁﬁ ldxdydz

Lower x limit




22 42 4+ 22 =1

P =1—-y*—z

r=41—y2— 22



1 Y —z2
Vol(H / / / ldxdydz
1 y2—2z2

Lower x limit




1 Y —z2
Vol(H / / / ldxdydz
1 y2—2z2

Lower y limit

it




In the yz-plane, the z value is 0 so 22 +y? + 22 =1
becomes:
2422 =1
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Let () be the quarter sphere of radius 1
where y, z > 0. Find the coordinates of the centroid.
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