Problem 5.21 Currentl flows along the positive-direction in the inner conductor
of a long coaxial cable and returns through the outer conductor. Tlee doamductor
has radiusa, and the inner and outer radii of the outer conductor lar@nd c,
respectively.

(a) Determine the magnetic field in each of the following regions< 0 < a,
a<r<b, b<r<c,andr >c.

(b) Plot the magnitude oH as a function ofr over the range fromr = 0 to
r=10cm, giventhat =10 A,a=2cm,b=4cm, andc=5cm.

Solution:
(a) Following the solution to Example 5-5, the magnetic field in the regiera,

~ rl

=0

and in the regiom < r < b,
~
H=¢p_—.
q)2rtr
The total area of the outer conductorAis= 11(c> — b?) and the fraction of the area

of the outer conductor enclosed by a circular contour centeree-dt in the region

b<r<cis
m(r2—p?)  r2—p?

mc2—b?) c2—b?’

The total current enclosed by a contour of radiustherefore

r2—p? c? —r?
lenclosed= 1 | 1— m = |m )
and the resulting magnetic field is
~ lenclosed  ~ | c?—r2
H= =0—|(5— |-
*on "% <02 —b?

Forr > c, the total enclosed current is zero: the total current flowing on the inner
conductor is equal to the total current flowing on the outer conductorthley are
flowing in opposite directions. Thereford,= 0.

(b) See Fig. P5.21.
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Figure P5.21:Problem 5.21.
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