1
Step response of RC circuit: v(t) = v () + (v(0) — v(0)) e EenC

Rth
Step response of RL circuit: i(t) = i () + (i(0) — i()) e Lt

Key points for step resp. of series RLC circuits:

+ For circuit after switch (t> 0), obtain Thevenin’s
equivalent (V,,, R,,) w.rt LC
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Obtain v(0), i,(0) from circuit before switch
Assign i by passive sign convention

ic (07) =i (0)
dv(0") _ic(0")

For t>0, g+ﬁd_v+i _ V_m; Depending on how i, is assigned. Then at o
dt L dt LC LC
a=1n g= V()<Y

oL T

Key parameters to obtain:  * v(0),i,(0) from circuit before switch

* V., R, from circuit after switch.

Then follow straightforward math:

Casel: a>w,;S,,S,=—a=* Ja? - a)oz, V(t) = v(oo)+ Aﬁslt + AzeSzt
v(0)=v(o)+ A + A,

Find A;,A, from dv(0*)
dt
s, =—a, V(t)=v(o)+ (A + At)e

=S,A +S,A,

. v(0) =v(w)+ A
Find Aj,A, from dv(0°)

dt

=—-ahA + A,

Case3: a<my;w, =+Jol—a?,s,,s,=-a* jo,, V(t)=V(o0)+e * (B, coswt+B,sinw,t)

v(0) = v() + B,

dv(0*)
dt

Find B;,B, from
=-aB, +w,B,



