5.34 In Fig. P5.34, the plane defined by x —y = 1 separates medium 1 of
permeability y; from medium 2 of permeability u,. If no surface current exists on
the boundary and

B =%2+393 (T)

find B, and then evaluate your result for y; = 5u,.
Hint: Start by deriving the equation for the unit vector normal to the given plane.
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Figure P5.34 Magnetic media separated by the plane
x—y =1 (Problem 5.34).

Solution: We need to find fi,. To do so, we start by finding any two vectors in the
plane x —y = 1, and to do that, we need three non-collinear points in that plane. We
choose (0,—1,0), (1,0,0), and (1,0,1).

Vector A is from (0,—1,0) to (1,0,0):

A =%1+§1.
Vector A; is from (1,0,0) to (1,0,1):
Ay =121.

Hence, if we take the cross product A, X Aj, we end up in a direction normal to the
given plane, from medium 2 to medium 1,

a Ay X Ay Z1x (X1+y1) y1-—x1 y
2= = = =—F
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In medium 1, normal component is

Bin=ny-B| = <—

a3 XN LY
Bln—HZBln—<\/§ \/§> >

Tangential component is

Boundary conditions:

Bln = B2n7 or B2n = %

B B
Hy = Hy, or = J~
L W
Hence,

j2%) U .
By ="=B;=—(X2.5+§2.5).
2t m It 1 ( §2.5)

1
Finally,

vy X
B, =By +By= (22 )4+ 22
2 2) m
For u; = 5o,

B=y (D

(R2.54§2.5).




