Problem 5.23 Repeat Problem 5.22 for a current dengity 2Jpe ™.

Solution:
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Figure P5.23: Cylindrical current.
(a) Forr < a, Ampere’s law is
%H-dI:I:/J-ds,
c S
~ ~ r r
¢H-¢2m:/ J-ds:/ 2Je " 22 dr,
0 0

r
2mH = 2nJo/ re"dr
0

=2ndo[—€ "(r+1)]g=2nd[l—e "(r+1)].



Hence, 3
H:é)H:(AoTO[l—e*’(rJrl)], forr <a.

(b) Forr > a,
2mrH = 2ndp[—e " (r + 1)1 = 2ndp[1— e ¥(a+1)],

H=¢@H :@% [1-e?@a+1)], r>a




