Triple Integration

Example

Integrate the following:

JIf 5(8xyz)dV where B = [2,3] x [1,2] x [0, 1]
f23 f12 f01(8xyz)dmdydz =15
Example

Integrate the following:

[]J5(22)dV where E is the region under the plane 2z + 2y + z = 6 in the first octant
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We now need to determine the region L) in the zzy-plane. WWe can get a visualization of the region by pretending to look siraight down on the
objectflom above. WWhat we see wil b2 the region i the ay-plane. So D wilbe th triangle with verties at 0, 0, (3,0), and (0,2).
Here is a sketch of .
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f03 0—3‘$+2 f0672$72y 2zdzdydr = 9

Example

Evaluation [[[; v/3x2 + 322dV where E is the solid bounded by the plane y = 22 + 222
and y=8



ff f 3i2+3z2 V4 33!32—+322dyd:1:dz
[[ V322 +322(8 — (222 + 22%))dA

V3 fo27T f02(8r — 2r3)rdrdf = —2561\5/5”

Spherical Coordinates

Finding the jacobian of spherical coordinates.
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Example

Evaluate [[[, 16zdV where E is the upper half of the sphere 2% + 3* + 2% = 1
[[[162dV = fog 0271' 01 p?sin(¢)(16pcos(¢p))dpdfdd = 4m

Example
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Evaluate the Volume D that lies inside the cone ¢ = ¢

and in the sphere p = 4.
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V= f04 fo%T fo27r p’sin(¢)dpdfde = 2~ — 647;\/3

Example

Evaluate [[[ zzdV where E is inside z? 4 y* + 2? = 4 and the cone (pointing upward) that
makes an angle of 5 with the negative z-axis and has z < 0



[/ 1624V = [2 [ [Z(pcos(#))(psin(¢)cos(6))psin(¢)dpdods = L3



