
Problem 5.23 Repeat Problem 5.22 for a current densityJ = ẑJ0e−r.

Solution:
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Figure P5.23:Cylindrical current.

(a) For r ≤ a, Ampère’s law is

n

∫

c
H ·dl = I =

∫

S
J ·ds,

φ̂φφH ·φ̂φφ2πr =
∫ r

0
J ·ds=

∫ r

0
ẑJ0e−r · ẑ2πr dr,

2πrH = 2πJ0

∫ r

0
re−r dr

= 2πJ0[−e−r(r +1)]r0 = 2πJ0[1− e−r(r +1)].



Hence,

H = φ̂φφH = φ̂φφ
J0

r
[1− e−r(r +1)], for r ≤ a.

(b) For r ≥ a,

2πrH = 2πJ0[−e−r(r +1)]a0 = 2πJ0[1− e−a(a+1)],

H = φ̂φφH = φ̂φφ
J0

r

[

1− e−a(a+1)
]

, r ≥ a.


