Test 4
(March 12, 2007)
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The switch is closed at t = 0, with vSRC(t) = 6cost V and no initial energy storage in the circuit. Determine:
40%
i)
Vo(s)
40%
ii)
vO(t)
20%
iii)
What are vO(0+) and vO(t) as t ( (, and Why?
10% Bonus: Compare with vO(t) using phasor analysis
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Solution: i) The 1 F capacitor, being in parallel with an ideal voltage source is redundant as far as the output is concerned. The parallel impedance of the 3 H inductor and 0.5 F capacitor is 
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. It follows that 
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ii) From the multiplication-by-t property: L
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. Hence, 
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iii) 
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, because no current flows at t = 0 through the 6 H inductor. The response is unbounded as t ( (, because the frequency of excitation is the same as that of the pole.

From phasor analysis: VSRC = 6(0(, ( = 1. Substituting s = j(= 1 in the transfer function 
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, VO = 
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, which gives vO(t) ( (. Phasor analysis does not apply in this case, because it is valid only for the sinusoidal steady state. But the circuit never reaches a steady state.
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