
ECE 4391 Quiz 3 Formula Sheet

µ0 = 4π × 10−7 �0 = 8.85× 10−12 σcu = 5.82× 107 Zw = E/H

Z0 =
p
jωµ/ (σ + jω�) Z0 =

p
µ/� Z0 = 377 Zs =

p
ωµ/ (2σ) (1 + j)

|Zs| = 3.68× 10−7
p
µr/σr

p
f S = 20 log (E0/E1) S = 20 log (H0/H1)

S = A+R+B E1 = E0 exp (−t/δ) H1 = H0 exp (−t/δ)
δ =

p
2/ (ωµσ) δinches = 2.6/

p
fµrσr

A = 20 (t/δ) log e = 8.69 (t/δ) = 3.34tinches
p
fµrσr

E1 = E0 × 2Z2/ (Z1 + Z2) H1 = H0 × 2Z1/ (Z1 + Z2)

Er = E0 × (Z2 − Z1) / (Z2 + Z1) Hr = H0 × (Z1 − Z2) / (Z2 + Z1)

Et = E1 × 2Z1/ (Z1 + Z2) = E0 × 4Z1Z2/ (Z1 + Z2)
2 ' E0 × 4Z2/Z1

Ht = H1 × 2Z1/ (Z2 + Z1) = H0 × 4Z1Z2/ (Z1 + Z2)
2 ' H0 × 4Z2/Z1

R = 20 log [|Zw| / (4 |Zs|)] = 20 log (94.25/ |Zs|) = 168 + 10 log [σr/ (µrf)]
|Zw|e = 1/ (2πf�r) |Zw|m = 2πfµr

Re = 20 log [1/ (8πf�r |Zs|)] = 20 log
£
4.5× 109/ (fr |Zs|)

¤
= 322 + 10 log

£
σr/

¡
µrf

3r2
¢¤

Rm = 20 log [2πfµr/ (4 |Zs|)] = 20 log
¡
1.97× 10−6fr/ |Zs|

¢
= 14.6 + 10 log

£
fr2σr/µr

¤
B = 20 log [1− exp (−2t/δ)] S = 20 log [λ/ (2c)] S = −10 log n

fc(round) = 6.9× 109/d S(round) = 32t/d fc(rect) = 5.9× 109/c S(rect) = 27.2t/c

f0(cavity) = 212/c v = L (di/dt) Vdc/Ia < R < RL VC(peak) = I0
p
L/C

C ≥ (I0/300)2 L C ≥ I0 × 10−6 C ≥ 4L/R21 R ≥ 10Vdc/IA
VT = 0.025 4kT0 = 1.6× 10−20 q = 1.6× 10−19 k = 1.38× 10−23

Vt =
p
4kT Re (Z)B Sv (f) = V 2

t /B It =

s
4kT Re

µ
1

Z

¶
B Si (f) = I2t /B

B = |A0|−2
Z ∞

0

|A (f)|2 df B = πf3dB/2 f3dB = f0/Q

Ish =
p
2qIdcB Si (f) = I2sh/B If =

q
KfImdcB/f

n Si (f) = I2f/B

Vsum =
q
V 2
1 + 2γV1V2 + V 2

2 Vtotal =
q
V 2
1 + V 2

2 + · · ·+ V 2
m when γi = 0

1


