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Electromagnetics:
Electromagnetic Field Theory

Examples 3 & 4 — Get a Feel
for the Numbers

Example #3 — The Numbers

If the wires both carry 1 A, are 1 m long, and are

1 m apart, what is the total force between

them?

Approximate Solution

Plug these numbers into the equation derived in the

previo

Hopr 1,1, L a

us video.

27s

(1.2566x10° 1)(1.0)(1 A)(1 A)(1m)
27(1m) A

2.0x107a, N =200, nN
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Example #4 — Exact Numbers

If the wires both carry 1 A, are 1 m long, and are
1 m apart, what is the total force between them?

Exact Solution

The rigorous equation to calculate the force
between these two wires is

= ,u]] di,xdl,xa,
2l

Ry,
_HL, [ [di,xdl,x Ry
4 ii ‘RZI‘
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Example #4 — Exact Numbers
Determine expressions for each term in the force equation.
F = ”” £ [ [ i xdl, x B
&
H=H,
I=1A
L=1A
di, =dz,a.
d?z =dz,a,
R, =—sa +(z,—z)a.
RZI _ —sa, -|-(Z2 —zl)a
‘Rﬂr |:s +(z, —z,)zT/
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Example #4 — Exact Numbers

The force equation becomes

R

21

E, =%Mﬂlxd?zx‘k \3

21

_ AL j‘j'dzld x| dz,a x—_S&" +H(z-2)d,
z z 3/2
4 00 |:Sz+(22_21)2}/
z 3/2 7y
47 5% [s2+(zz—zl)2J/ :

_pushiI, P j-j- dz,dz,
4 V 00

4 |:S2+(22_Z1)2T/2
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Example #4 — Exact Numbers

As L> 0, the answer converges to the approximate
result from the last example.

}‘;’1 _ dopt 1 1L, L a

L= (200 nN) a
27s

Performing the integration gives the exact result of

F, =(82.8nN)a,

If the first wire were 1 m long and the second was
10 m long, the force would be

F,=(196nN)a,
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