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Summing voltages,
V, =Ri+V,+V,
The capacitor voltages are related to the current by,
o Mg,
dt dt

Integrating this from time zero to time t:
Cy [V, (1) =V |=C, [V, (1) =V, |
Solving for V, ( ):

v20+ [v Vi ]

Plugging (2) and (4) lnto (2):

dv, C,
Vo =RC,—L L4V, +v20+c [V, -V, |

2

- RC, d;: (Clg <, )vl ~V, +%v1,0 -V,
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dt R{ CC, RC, C, - '
The steady state solution is:
Vie = < Vo"'&\/m_vzo
= C,+C, C, '
— C, C, V. — C,
C,+C, ° C,+C, ' C,+C,
We can solve for V, _ using (4):

2,ss

V, + Vz,o

1)

()

(3)

(4)

(5)

(6)



Vz(t)zvzo"'& C2 V0+ Cl Vlo_ivzo_vw
= C,| C +C, c,+C, & C+C, ~ ’
:V20+& < Vo < Vlo_ivzo
C,| C +C, c,+C, & C+C, © )
—V20+ Cl Vo_ Cl VlO_ Cl Vzo
- C+C, c+C, & C+C, ©
= S Vo— & Vl,O +LV2,0
C, +C, C, +C, C, +C,
The general solution is:
7C1+C2t
Vi (t): K.e R Vi (8)
Applying the initial condition:
Vl(o) :V1,o =K +Vl,ss = K :V1,o _Vl,ss 9)
We can use (2) to solve for i(t):
i)=c, M- cx, &t o o = (Vg —Vy) 22 o o (10)
Lt 1™ RC,C, Lss ~ V1,0 RC,



