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Electromagnetics:
Electromagnetic Field Theory

Example:
Uniform Infinite Line Charge
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Result from Uniform Finite Line Charge Example

< e The total charge was

Total -
z QTotal =p /L

P
L The total field was

Dy = 4’:;10 [(sin(/ﬁl —sing, )a, +(cosg, —cosg, )&ZJ

X
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Total Charge Qotal

What is the total charge Qrotal?

Use the result from the finite line charge to get
this answer simply by letting L go to infinity.

Oroa =P, L
=P o
Oroas = ®
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Total Field 5Total

What is the total field Dyoga ?

When the length of the line is infinity, the
angles ¢, and ¢, become

$=90°  ¢,=-90°

The total field is then derived from the
expression for the finite length charge.

S {(sin;ﬁl—Sin@)&p }

" 47p| +(cos g, —cosdh ).
o {Esm<90°) sin(-90°) 4,
~47p | +[cos(~90°) ~cos(90°) ]a

)]a
= LA1-(-1)]a, +[0-0]a.}

47rp

]
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