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Electrodynamics Homework 5 — Ben Levy

#4 Jackson Problem 5.15b

W7

These are the general expressions for the potential in the 3 regions. | will need to find the constants
v,0,€, and n.

-Idsi 1
510p_] - __2_113.&1_(__,p];
7 P
82[p_] = -_Id%&]— [6p+e i—),
7t
230_] = —-———————"Id:i“m (3];
7 P

The following are the p and ¢ components of the H-field in each of the three regions, written as func-
tions of p.

1
e {Hlp[p_] = D[81[p], P] , H1$[p_] = —D[&1[p], ¢]}
Ie)

dI (—y- 517) Sin[¢] dI (;—-yp) Cos (0]

{- , -

277 2770

1
«« {H2p[p_] = D[®2[p], P], H2¢[p_] = —D[&2[p], ¢]}
fe]

dI (5-5—?) Sin[¢] dI (§+6p> Cos[¢]

= J

277 271p

1
- {H3p[p_] = D[83[p], p], H3®[p_] = —D[23[p], ]}
Je)

b

dnIsin(¢] dnIcCos|¢]

J

The following solves the system of equations in which | have equated the tangential (¢) components of
the H-field at the two boundaries, and the normal (p) components of the B-field at the boundaries.

14
2 7 p? 2 7 p?

#97;= Solve[{Hl¢[a] = H2¢[a], H2¢ [b] == H3¢[b], Hlp[a] == ur x H2p[a], ur » H2p[b] == H3p[b]},

{¥, 6, €, n}] // FullSimplify
(a-b) (a+b) (-1+pf)

(o - :
a’ (a+b+ (-a+b) ur) (-a+b+ (a+b) ur)
2 (-1 1 1
o - (21 + ) , €E->Db + P
(a+b+ (-a+b) ur) (—a+b+ (a+b) ur) a+b+ (-a+b) ur -a+b+ (a+b) ur
4b%pu
n- - H

(a+b+ (-a+b) ur) (-a+b+ (a+b) ur)

Printed by Wolfram Mathematica Student Edition



