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Boundary Conditions Transverse Normal Summary Example

[ Lesson [ Topics [ Reading [ Notes

[ 24 T BVP(Capacitor, Coax), Electric Potential [ 5.16 [ LO53
25 Electric Boundary Conditions 5.18-5.22 LO 5.4
26 BC’s/Capacifance 523-5.24
27 Electrostatic Lab Lab packet

Chapter 6: Steady Current & Conductivity

[ 28 T Current density, Conducfivity, Resistance [ Ch. 6 [

[ Chapter 7: Magnetostatics
29 Magnetic Fields, Gauss’ Law for Magnetism 7.1-7.3 LO7.1-72GR2
30 Ampere’s Law 7.4-75,7.9 LO7.3
31 Ampere’s Law Applied 7.6-7.8 LO7.3
32 Magnetic Boundary Conditions 7.10-7.14 LO74
33 Magnetostatics Lab Lab packet

[ Chapter 8: Time-Varying Fields
34 [ Faraday’s Law, Displacement Current, MaxwellEgns | 8.3,8.8,8.9 [ LO8.1
35 | Faraday’s Law, Displacement Current, MaxwellEqns | 8.3,8.8,89 | [08.2-8.3

Chapter 9: Plane Waves in Lossless Media

36 Maxwell’s Equations in lossless, source-free region 9.1-9.2 LO 9.1
37 Maxwell’s Equations in lossless, source-free region 9.1-9.2 LO 9.1
38 Uniform Plane Waves & Polarization 9.4-9.6 LO 9.29.3
39 Normal Incidence Vol 2, 5.6-5.7 LO 9.49.5
40 Oblique Incidence Vol 2, 5.6-5.7 LO 9.5
41 Oblique Incidence Vol 2,5.6-5.7 LO 9.5
42 Incidence Lab TBD LO9.5
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Boundary Conditions Transverse Normal Summary Example

CH 7 LEARNING OBJECTIVES

7.1

7.2

7.3

7.4

| can use the Biot-Savart law o simple magnetostatic
systems to find the magnetic field at an observation
point,

| can articulate the meaning of both the integral form
and point form of Gauss’ Law for magnetism.

| can use Ampere’s Law to calculate the magnetic
field at an observation point for simple magnetostatic
systems.

| can apply the magnetic field boundary conditions to
calculate magnetic fields on both sides of a material
boundary.
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MAGNETIC BOUNDARY CONDITIONS
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H BOUNDARY CONDITIONS: TRANSVERSE
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Using Ampere’s Law for . .
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H BOUNDARY CONDITIONS: NORMAL
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Gauss’ Law = JJBJS =0
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Boundary Conditions Transverse Normal

H BOUNDARY CONDITIONS:

Summary

€141 .0

Example

NORMAL

JE-JS:O

UE’-JS+ U E~ds+”é~ciszo

top bottom side

I|m B

h—s
J B+ (dkS) ﬂ ~AdS) +0=0
top bottom

— By, (Area) — B, (Area) =0

= poHp = piHm
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H BOUNDARY CONDITION SUMMARY

Electric Magnetic
Normal My - (6151 - 6252) = ps p2Hp2 = 11 Hn
Transverse Eﬂ = EfQ F)Q] X <I:I] — I:I2> = j
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BOUNDARY CONDITION: EXAMPLE

A magnetic field H = X + §2 + 23

exists in a material with = g (1) braw apicture
and is incident on a boundary (2) 1dentify T &N
\ivi’rhAo sug‘oce current of o= %1492 — |Fn| =5
J = X4 + y5. The material on the

, A =93 — || =3
other side of the boundary has @ A A
1 = 4pg. Determine H,. Moy =2
@ Normal BC
;}2:4;40 ﬁg] X <F’] — /:/2) = j
LV 3 x (R4 92 +23)
J=24+95 — (=) x (RHoy + VHay + 2Hp,) = J
—V+ X2+ YHy — XHp, = X4+ ¥5
= g

X(2—=Hoy) + ¥ (Hox — 1) =X4 + ¥5
= Hy =2
= Hy, =6
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BOUNDARY CONDITION: EXAMPLE

A magnetic field H = X + 2 + 23
exists in a material with p = g (8) Normal BC
and is incident on a boundary

i Hm = poHp
with a surface current of

H2z = “703 = g
J = %4 + 5. The material on the Ao 4
other side of the boundary has (&) putit all together

1 = 4pg. Determine H,. Fyp = %6 — 92 +2§1

o = 4ug

m =g
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