4.22  Given the electric flux density
D=R%2(x+y)+§(3x—2y)  (C/m?)

determine
(a) py by applying Eq. (4.26).
(b) The total charge Q enclosed in a cube 2 m on a side, located in the first octant

with three of its sides coincident with the x-, y-, and z-axes and one of its
corners at the origin.

(c) The total charge Q in the cube, obtained by applying Eq. (4.29).

Solution:
(a) By applying Eq. (4.26)

py=V-D= i(2)6—1—2)))—1-1(316—2y) =0.
dx dy

(b) Integrate the charge density over the volume as in Eq. (4.27):

2 2 2
Q:/ V-Dd%:/ / 0dxdydz = 0.
v x=0Jy=0Jz=0

(c) Apply Gauss’ law to calculate the total charge from Eq. (4.29)

Q = jéD -ds = Fyront + Foack + E‘ight + Feft + Ftop + Fbottom s

2 2
Fron= [~ [ (209 +33x-2) - (kdzdy)
y=0.J2z=0 e
) ) 1 , 2 2
:/ Axty)  drdy= |2 <2y+§y) — 24,
y=0Jz=0 2 0 =0
2 2
Frac= [ [ Goleen+3Gx-2))| - (xdzay)
y=0J2z=0 -0
2 2
2 2
= —/ 2(x+y) dzdy = — | 2? =8,
y=0.Jz=0 =0 =0 =0
2 2
Fright = / . / 0(ﬁ2(x+y) +9(Bx=2y))| - (§dzdx)
X= 7=
y=2




., 3 2 2
= / / (3x—2y) dzdx= |z (—xz - 4x) = —4,
x=0.2z=0 2
y=2 z=0/ 1x=0
2 2
Fn= [ [ (2lc+y)+56x-2)| -(-¥dzay
x=0.2z=0 y=0
. 3, 2 2
:—/ / (3x—2y) dzdx=— |z ix =—12,
¥=0/2=0 y=0 =0/ lx=0
2 2
Foo= [ [ 2+ +56x-20)| - (zdvdx)
x=0.2z=0 2
2 2
x=0.2z=0
-
2 2
Foottom = / / ®2(x+y)+§Gx—2y)| - (2dydx)
x=0.J2z=0 =0
2 2
= / / 0| dydx=0.
x=0.2z=0
z=0

Thus O — %D~ds:24—8—4—12+0+0:0.




