Solution of 1st-order linear ODEs
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Solutions of Simple RC Circuits
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Solutions of Simple RC Circuits (cont.)
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Solutions of Simple RL Circuits
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Solutions of Simple RL Circuits (cont.)
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Solutions of 2nd-Order linear ODEs
Notation

2

ODE : ‘fhzy () +a % () +by(t) = x(£)

a>0, b>0

char.eqn: s°+as+b=0

or s+2fw;s+w; =0
or (s—s,)(s—s,)=0

initial conditions :

dy ,
y(0)=y,, E(O) = Yo

Solution

Y(0) = h(0)y, + b () + [ gt =1)x(x)de

Case 1 (simple real roots, { >1):

h(t) =
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Case 2 (double real root, { =1):
h(t)=(-=s)e™; h@)=te"; g(t)=te™
Case 3 (complex roots, { <1):

h(t)= cos[a)owll—é’zt]+ IECZ sin[a)ow/l—gzt] ot
sin[com/l—g2 t]e—éwot
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