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Suppose the electric field in some region is found to be E = (kr® + hr®)¢, in spherical coordinates
(k and h are some constants).

(a) Find the charge density p.
(b) Find the total charge contained in a sphere of radius R, centered at the origin, by
Q) integrating the charge density in (a), and

(i) using Gauss’s law.

Solution

P e viE=e = O (12 (kP +hr¥)) = 5e kr? ‘
(a) V.E_gozp—eov E=2 8r(r (kr® +hr ))_Sgokr +Tg,hr

(b) (|) Qtot = IOR J.Oﬂ j:ﬂp(l’) r’sin 9drd9d¢ = Sgok (472-).[: rédr + 7€0h(47z')IOR rédr
= 4rg kR’ + 4rmg,hR’

(“) By Gauss’s Law: Qtot = gO'—:ﬂ:R E-da= &y (kRs)(47Z'R2) = 47l'6'OkR5 + 47Z'6'OhR7



