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Electromagnetics:
Electromagnetic Field Theory

Important Concepts

Outline

* Right-Handed Coordinate Systems
* Flux

* Stoke’s Theorem

* Divergence Theorem

* Curl of Gradient is Zero

* Product Rule for Divergence
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Right-Handed Coordinate Systems

Always construct your coordinate system to be right-handed.
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Flux v

Flux is the total amount of a vector field that passes straight through a surface.

) V/cctor Field 4 .
= Normal component — counted as flux l// = J‘J‘ A o ds:
S

- Tangential component — ignored

Surface §
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Stoke’s Theorem

Stoke’s theorem allows us to write a closed-contour line integral as a
surface integral.

Slide 5

5

< EMPossible

Divergence Theorem

q’;j&ﬁ-dgzjﬂ(v-ﬁ)dv

The divergence theorem allows us to write a closed-contour surface
integral as a volume integral.
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Curl of Gradient is Zero

Vx(Vf)zO

1. The gradient Vfalways points in the
direction that fincreases.

2. |If a vector field as curl, then that vector
field forms closed loops.

3. How can a function always be
increasing around a closed loop?

| o Al S
M. C. Escher (1898 — 1972)

The curl of the gradient of any scalar function is always zero.
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Product Rule for Divergence
Ve(fd)=f(Ved)+AdeVf
Ve(fA)=Ve(fa,a,+fAa,+fAa.)
- (e S ()+ 2 (1)
o4,  of A, of o4 o
(f ox A 8x] [fé 4, "0 j (f 0z St 62}
A g
ox * ox yay ‘oz
f(v.,i) .vf
i EMPossible Slide 8
8

9/5/2019



