Problem 6.20 In a certain medium, the direction of current densityoints in the
radial direction in cylindrical coordinates and its magnitude is independent of@oth
andz. Determinel, given that the charge density in the medium is

Py = Pof coswt  (C/m®).

Solution: Based on the given information,

With J, = J, = 0, in cylindrical coordinates the divergence is given by

10
a.-J= F E(r\]r)
From Eq. (6.54),
0.J= _a‘% = _g—t(por Coswt ) = Porwsinwt.
Hence
1
. 2—r(rJr) = Porwsinwt,
;T(rJr) = por?wsinux,
"9 (1) d inat [ r2d
A a—r(r r)dr = powsin [) redr,
3r
rJr|5:(powsinwt)r§ )
0
2
J= pocé)r sinwit,
and
2
I=73 = 22 ginat  (AIm2).




