ECE 329 Midterm 1 Formulas

VECTOR CALCULUS
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VoA =%y Sy B Vi=23 +93 + 24
o 0A ~ ~rOA
Vox A =G - ) + (%G - G) + A - %)
V-VxA=0 VxVf=0 VxVxA=V(V-A)- VA
FIELD LAWS
F:q(EJrva):ma:m%‘t’
D=¢E+P $sD-dS = [, pdV = Qenal V-D=p
Ax (EXt—E)=0 i (DT —D) = py
For static conditions: VxE=0 E=-VV Vy—Vg = ffE~dl
$E-dl=0 V2V = —p/e

SOME STATIC E FIELDS (IN A VACUUM)

e point charge @ [C] at the origin: E= f%
e line charge p; [C/m]| along the z-axis: E =izl
e surface charge ps [C/m?| in the z = 0 plane: E = £ (for z 2 0)
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e slab charge p [C/m?| at —% <2< % . E={222 W< <
s z>W
€0 = 2
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e cylindrical charge p [C/m”| of radius R along the z-axis: E = =7
Foer T <R

E FIELDS IN MATERIAL MEDIA

Jtree = 0E o =0 (perfect diel.) o = oo (perfect cond.)
Pvound = —V - P P = ¢yx.E (for linear dielectrics) e = €oer = €0(1 + xe)
D = ¢E + P (always) = €E (for linear dielectrics)





