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15.7: Triple integrals in cylindrical coordinates

P(x,y,z) € R®

In the cylindrical coordinates P is represented by
the ordered triple (r,#, z), where r, @ are the
polar coordinates of F;, and z is the directed
distance from the ry-plane to P:

I=“M9’ y=rSiY\9 z

I
I

where
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tanﬂ:i z
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REMARK 1. The eylindrical coordinates

{n) Cylindrical

are useful in problems that involve symmetry

about the z-aris.
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EXAMPLE 2. Find an equation in cylindrical coordinates for the cone
- \
Xz r@nb s = VTP
‘a =Y sin@ —
- 2}
2 =% z=\v




THEOREM 3. Let f(x,y.z) be a continuous function over a solid E C R*. Let E* be its image
in cylindrical coordinates. Then

/fL flr,y,z)dV = /f . flreosf, rsind, z) dV™",

\ AV* = rdrdzdo.

where
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EXAMPLE 4. The density at any point of the solid E,
E={(z,y,2): 2 +y* <9, -1 < =z <4},

equals to its distance from the aris of E. Find the mass of E.

m (E) = ”S px,yddV = (63 AV

= €
wnse ua&ml.r‘ic‘ﬂ cootC A nakts

E*=-{<n9#\\ f2q, -1s2ed | P, 05057}

E"={(Y\9®\ 0¢ red, -l €2¢Y, 0£022TY « __é%:
. A 3
m(E\'-‘SSS T d\” = S S Sr ravdzd9= ...
E* 0 -\ OM




REMARK 5. If E is a solid region of type I, i.e. ‘
E ={(z,y.2)|(z,y) € D,¢1(z,y) < 2z < ¢5(z,9)}, |

where [J is the projection of E onto the xy-plane then, as we know, 5

[[[ s = [ [ﬂ? (e 2)de

Passing to cylindrical coordinates here we actually have to replace D by its image D* in polar
coordinates and dzdA by rdzdrd#.

. —

dA.




so that y = (.
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