Appendix

Inductor
Voltage/current relationship: v= L %
Stored energy: w = %L i’

Capacitor
Voltage/current relationship: i = C %

1
Stored energy: w = 5 Cv?

RL Circuits

V,= v(oo)
vV, = v(O)
t=RC

Parallel RLC Circuit
d*x 1 dx x

~+———+——=0, where x=i or x=v
dt® RCdt LC

Characteristic equation: s° + =4 L =0
RC LC

Solution: x(t)= A4, e"' + 4, e +x

Differential equation:

f 9
where s; and s, are the roots of the characteristic equation

Solution: x(¢)= et 4, cos(Imf{s, }¢)+ 4, sin(Im{s, }¢)]+ x gy

where s; and s; are the roots of the characteristic equation and are complex
conjugates.



Series RLC Circuit

d’x Rdx x

St

dt Ldt LC
1

. . R
Characteristic equation: s> +—s + Ic =0

Solution: x(f)= 4, e"' + 4, e™" + x,, where s; and s are the roots of the

Differential equation:

=0, where x=i or x=v

characteristic equation
Solution: x(f)= et [4, cos(Im{s, }¢)+ 4, sin(Im{s, }¢)]+ X/,

where s; and s; are the roots of the characteristic equation and are complex
conjugates.

Euler’s Identity: e’ = cos(6)+ jsin(@)

Sinusoidal Power: p(¢)= P(1+ cos2wt)— Qsin 2wt

V.
Average Power: P = %cos(ﬁv -6,

. VI .
Reactive Power: Q = "’2 L sin (GV - 9,.)

Apparent Power:




