4.28 If the charge density increases linearly with distance from the origin such that
py = 0 at the origin and p, = 40 C/m> at R = 2 m, find the corresponding variation
of D.

Solution:
pv(R) =a+ DR,
pv(0)=a=0,
pv(2) =2b = 40.
Hence, b = 20.

pv(R)=20R  (C/m?).

Applying Gauss’s law to a spherical surface of radius R,

7£D~ds:/pv dv,
s 1%
4

R R
Dg-47R? = / 20R-47R* dR =807 -,
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Dr=5R*>  (C/m?),
D =RDz =R5R>  (C/m?).




