3. Determine V(s) for the following circuit with vs(t) =2 tu(t). Include initial conditions
for the capacitor, but assume that the inductor has no stored energy at t=0". (25)
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Transform the circuit into the Laplace domain:
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3b) Find the inverse Laplace transform of — :
S°+25+2

First perform the partial fraction expansion by factoring the denominator into its roots, in

this case complex roots. Next solve for the coefficients A and A*. Perform the inverse

transform by inspection with the aid of a Laplace transform table.

*

F(s)= 3s+4 _ 3s+4 _ A N A
s?4+25+2 (s+1-j)(s+1+j) (s+1—j) (s+1+])

3s+4=A(s+1+j)+A (s+1-j)

if s=-1+j
3(-1+j)+4=A(-1+ j+1+])

1+ j3=Aj2

A=1+jzj?’ —15- j0.5-158/-18.43

__3s+4 _15-j05 15+ 05

P +25+2  (s+1-j) (s+1+])

By table lookup:

f(t) = [(1.5— j0.5)e I 4 (15+ j0.5)e’(“”t]u(t)

=[3.16e " cos(1t—18.43") Ju(t)

Be careful that the phase sign comes from the “positive” pole, marked in red.



