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ENEE 380. Homework #15
4/17/03 due 4/24/03

(1) Cheng Problem (4.17)

(2) Cheng Problem (4.21)

(3) Cheng Problem (4.23)

(4) Cheng Problem (4.24)

(5) Cheng Problem (4.27)

(6) Cheng Problem (4.29)(Challenge Question)
(

7) A point charge of 1nC is placed 10mm above an infinite planar conductor. Produce a
3-D plot of the charge density on the conductor as a function of position.
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N==even.
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(7) £0:= 8.854.107 2
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q:=10" location (0,0,10mm)

Take conductor to be in z=0 plane
Choose a grid to use to make plots
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At the point(x,y,0) the potential from the main charge and its image is

V(x,y) = d - k! which is clearly zero
4megR  4-megR
Calculate potential just above conductor at point (x,y,Az)

Az:= 10 ? small distance

2
|2, 2 ( -
R1G6y) = ‘/X +y +10 ‘AZ) distances from each charge to the measurement point

2
Ro(x,y) = X+ y2 + (10— 2, Az)

q Potential from main charge and image
V) = :

4-n-ggRi(x,y)  4megRax,y)

V(0,0) = 1.798 x 10~ 4
Field is the -gradient of potential, so

_ (V)
Az

En(x,y):

9 Charge density in nC/m?
ps(x,y) = £0-En(x,y)-10

Plot log of charge density to get better looking plots

logp(x,y) = 10g(~ps(x,y))
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Negative surface charge density plotted on a log scale



