VL+VR+VC=VS

N L£+R1(t)+v (t)=v
A d (=,
2
LCd VC+RC%+VC(t)=dVS
L dt* dt dt
- 2
2 L% P 01 i,
N dt dt C C dt
[
C

Characteristic Roots

2
d IL+R&+IL_(Z)=ﬂ=O

L 2
i dr C  dr

L)L2+R;L+l=0

2L
R R 1
YA PYERTy
R R 1

s =0



Over-damped:

1 R
f—>—
LC 4L
-R R, 1 -R R -, 1

[(1) = Ae 2 V2 1" g2 Nar Tie”

-R R 1
W =750, =\ [—5~——

2L 417 LC
1(1) = A 4 B0
d;(t) — A(wl +w2)e(w1+wz)f +B(C()1 _wz)e(wl—wz)’

t
1(0)=0
1(0)=A+B=0,A=-B
%: d{;O) = Aw, + Aw, + Bw, - Bw, =%
t
-Bw, - Bw, + Bw, - Bw, = K,—ZB% L
L L

Be- \% A= \%

2Lw, 2Lw,
d[(l) _ \% (a)1 +w, )e(w1+wz)t _ Vv (ﬂ)] -, )e(w1—w2)t

dt 2L, 2Lw,
. 2 . -3 . -1 .
(a)l +a)2)e(a}1+wz)t _ Vv (wl _a)z)e(wl‘wz)t = kg m f ;4 i = é

2Lw, 2Lw, s kg-m -sT-AT s

This is different from what was stated in the paper and the code, but the units check out.



Under-damped:

If
1 R
R < —_—
LC 4I°
R
W, =—
2L

w, = /L_R_z
> \NLCc 412

I(t)=e""Acos(w,t)+e " Bsin(w,t)

kg-mz-s_3-A"-s

1(0)=0=A
_d; o _ —w,e”"" Bsin(w,t) + w,e”"" Bcos(w,t)
¢
o _, 5.V
dt L
B= 4
Lw,
di(1) _ —w,e " v sin(w,1) + w,e™" cos(w,!)
dt 2 0,
v . 4
—w,e” " ——sin(w,t) + w,e” " ——cos(w,t) =
! 6()2 ? ? a)z ’ S'kg'mz's_z'A_z

A
N
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