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Electromagnetics:
Electromagnetic Field Theory

Example:
Uniform Circular Plate Charge

Total Charge

What is the total charge Or,.,,?

1. Draw the problem.

2. Choose a coordinate system.
Cylindrical

3. Write general equation.
Oru = [[ s

4. Write c-;xpressions for each term.
p=p,  ds=pdpdd

5. Choose limits of integration.

Orou = Zj T p.pdpdg

$=0 p=0
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Total Charge

What is the total charge Or.,?

6. Solve the integral.

27 R

Oru = | [ ppdpds

$=0 p=0
2z R
=p ( | pdpjdsﬁ
$=0\_p=0
27 ,02 R
=p [| 5 |as
$=0 2 =0
P
_ARF
= £ A“dgﬁ

2
AR,
2

Oroa = ”Rng

7. Interpret the result.

Qo = P.S  for uniform charge density
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Total Field

What is the total field D?
1. Draw the problem.

2. Choose a coordinate system.
Cylindrical
3. Write general equation.

Dy = [[ 256, = 2 Hﬁds

4R " arx

s

4. Write expressions for each term.
A=P R=(0,4,2)-(p.4.0)=(-p,0,z)
ds = pdpd ‘f(":«/p2+zz

5. Choose limits of integration.
27 R o A
- 3 —pa,+za.
P [ [ = pdpdy
4”¢:0/7:0(p‘ +z )

Total —
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Total Field

What is the total field D?

v
D(O, O,Z) 6. Solve the integral.

/
2 R A 4
~ o, —pa, +za,
Dy = 4 5 ‘ N2 pdpdé
”¢:0p:0(p +z )
Due to symmetry, we can ignore the p
component.

21 R — D 7l
D Py j%;it/l;pdpdyﬁ

Dy =
Total 4”¢:0p:0 (pz+zz)

Pz, 2 R RS
_Ea:i’p’[”(p +z ) pdpdé

_pz. R (27 R NV
= a. I [A‘dqé](p +z ) pdp

p=0

Pz a, f (271')(pz +zz)73/2 pdp

7471

p=0

R
=22 [ (0 +2) " pap
p=0
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Total Field

What is the total field D?

z
D(O’ 0, Z) 6. Solve the integral.

Dy =%ﬁz f (p'+22) " pdp

—
p=0
let v=p"+2
Then dv:2pdp+><
v

2p

p=0 - y=0+7=7

dp

p=R — v,=R+2
Our integral in terms of v is then
R*+2?
_LEs J’ v%/zpﬂ
2 7, 2p

R+2?
_pE a. I vy
4 "7,

v=z
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Total Field
What is the total field D?

D (0, 0, Z) 6. Solve the integral.
R+z%
D p}z&: _[ v dy

Dy = 4

R+
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