
[lex41] Electric flux through cube and net charge inside

Consider a cube with sides of length 2m positioned and oriented in a coordinate system as shown
in the presence of an electric field,

E(x) = a î + by ĵ + cz2 k̂; a = 4V/m, b = 3V/m2, c = 2V/m3.

(a) Show that E is irrotational, thus qualifies as an electrostatic field.
(b) Calculate the net charge Qin inside the cube via the integral version of Gauss’s law,∮

S

da ·E =
Qin

ε0
, ε0 = 8.85× 10−12C2N−1m−2,

from the electric flux ΦE through the surface of the cube (integral over closed surface).
(c) Calculate Qin from the differential version of Gauss’s law,

∇ ·E =
ρ

ε0
,

as a volume integral of the charge density ρ inside the cube.
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Solution:


