FW Math321 1998/11/16

Central Force induced by Hollow sphere
Calculate gravitational or electrical force induced by a hollow sphere a? < 22 + y? + 2% < b?
(Greenberg p.755.)

I— /// 21+ yj + Z_ZO);{

7 av
(22 +y2 + (2 — 2)?
by symmetry

N e

dv
+y + Z—Zo) )3/2
Use spherical coordinates: z = psin¢cosf, y
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Let u = (p* — 2pzg cos ¢ + z2) then du = 2z¢psin ¢ d¢ and
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Without loss of generality, assume zo > 0 (can find answer for zy < 0 by symmetry), then
lp+ 20| = p+ 2.
If p < 2y then |p — 2| = 2
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If p> 29 then |p— 2| =p—20and [ =0



