
4.25 The electric flux density inside a dielectric sphere of radius a centered at the

origin is given by

D = R̂ρ0R (C/m2)

where ρ0 is a constant. Find the total charge inside the sphere.

Solution:

Q = n

∫

S
D ·ds =

∫ π

θ=0

∫ 2π

φ=0
R̂ρ0R · R̂R2 sinθ dθ dφ

∣∣∣∣
R=a

= 2πρ0a3

∫ π

0
sinθ dθ = −2πρ0a3 cos θ |π0 = 4πρ0a3 (C).


