Standard 14: Triple Integrals - Cylindrical £ Spherical Coo

Recall the lastexample from rec’ranaular coordinates:
Evaluate §§§¢ I30¥327dV wheve € is the solid bounded by y=2x*+23® and the plane y=8.
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The projection onto the xe-plane, the vegion D, is a disk. The equation of the disk comes from B=2x+22%. This region con be best described

using something like polar coordinates for the xy-plane. Tnstead of the usual x:rcos® and y=rsin®, we use X:rcosd and 2=rsind. Thus
The region D= x| x‘hl'“iK becomes D=£(+,6)| 0¢0¢2w, 0¢r¢2%. We also have o reflect these changes in the integral:
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cylindricol coordinates

This set of conversions is called cylindrical coordinates and is an extension of polar coordinates into Hhree dimensions. In the example
obove we used the conversions for E's in which the D is in the xz-plane, there is a different set for each pe of € we hove seen:
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Xz rcos® \= vrcosO X=ycosO
N=rsind 2=ysinbd 2=rsinb
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Set up SSS; ydV where € is the region fhat lies below he plane 2=x+2,above the xy-plane and between the cylinders wtyi=1
ond xiy:=4.
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Convert the po\lowmg integral into cylindrical coordinates: §, 5, S xyz dedydx.
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is inside both x*t\*t2%=2  and the cone that makes an angle of "z wit Ve 2-oxi
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