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Name: Student Number:

Formula Sheet

g0 = 8.85x10™? Fm™* ¢ = 3x10°® ms™ (speed of light in vacuum)
to = 4n X107 Hm™* intrinsic impedance of free space = 377 Q

Maxwell’s equations:

V-E:B V-B=0 VxE:—,ua—H VxH:J+58—E B=uH J=0oE
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vector calculus identity: VxVxA=V(V-A)-V?’A  Poynting vector: S=ExH S, =% Re{E xH"}

Relations for a TEM wave: k:% fi=v v=%: Z= lal
&

Good conductor (6>>cw): a=4=1/6 &= /i Z. :e"”"“/ﬂ
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Poor conductor (c<<ew): B=w.ue a:\/Z% Lossy dielectric(ec=ce?®):  B=w/ue a:ﬁg
&
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Characteristic impedance of transmission line: Z, = c voltage reflection coefficient: F:Z -
L + 0
Coax cable: Z, :M\/Z microstrip line: Zozi A two-wire line: Z, :M\/Z
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Snell’s law: n, siné, =n, sin 6, Brewster angle: Tang, =— refractive index: n:\/g—r
nl
n’z*> m?r’
Macroscopic Ampere’s law: fH Al =1, yosed Waveguide modes: B° = uan® —— e
a
Z, +jZ,tan(kD z:
Zy=2Z,="= ﬂ o tan(kD) quarter wave: Z =—2> half-wave: Z, =Z,
Z,+ jZ tan(kD) Z
Fresnel equations:
= 27, cos b, T— 279 Cos G, anzzcos@t—zlcosél, RJ_ZZZCOS@,—Zlcosﬁt
Z o COS 6; +Z4 COS 6; " Z5C0s 6, +Z7c0s b6 " ZoCos6 +Z,Cos b Z COSG; +Z1C0S 6



