815.9 Triple Integrals in Spherical Coordinates

* Spherical Coordinates(S.C.)
E= ikt

z

A

Volume element in SC
dV = p*sing dp d6 d¢

Let E={(p.0.4)| a<p<ba<@<pc<g<d}
m f(x,y,z)dV

- f ﬂ" f(p,0,0)p?sing dpdodg.

Example 1 :
JijetrFav
Solutif)n :
J.:J.:”J'; e” p’singdpd0d¢ = 4Tﬂ(e ~1).
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Example 2 :

J'J' o J'lf X: : (X2 + y? + 22 dzdxdy.

Solution :

\/xz +y° = .\/1873‘2 -y’

E = x’+y’ =9

N

—j j j pp 2sin gdpd 0d ¢
:4867{E}
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Example 3 :
Find the volume of the solid that lies within the sphere x* + y? + z° = 4,

above the xy — plane and below the cone z =4/x* + y?.

Solution :
{xz +y*+22=4

VXe+y =z

V=[TL wxptsingapagoe v

3

=>x+y*=2

Example 4 :
Use spherical coordinates to find the volume of the solid that lies above the

cone z=+/x>+y? and below the sphere x* + y* + z° = z.

Solution :

V(E) :Lz”jfj:"”pzsiwdpdgzsde
Ay .
_I dH_[ sm¢{ } :Z%J;sin¢cos3¢d¢=%.

p=0
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