First Order Circuits

Problems - In class

Problem 1: In the following circuit, the switch is operated at t=0. Determine
the current i(t) through 3Q resistor for all times.
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First Order Circuits

Problems - In class

Problem 2: In the following circuit, the switch is operated at t=0. Determine
the voltage v (t) for all times.
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Apply nodal analysis for vy:
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Current through inductor: i (07) =i, (0%) = %A, = 1,(07) = %V
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’Uo(t) =Ky + ng—t/ﬂ'j K, = ’UO(OO) = 6V’ Ky, = TJO(0+) _ ’UO(OO) — mv

T = %, L =2H, R =40 = 7 = 0.5 seconds.
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First Order Circuits

Problems - In class

Problem 3: In the following circuit, the switch is operated at t=0. Determine
the current i(t) for all times.
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i(t) = Ky + Koe 7, K; =i(o00) =4.54, Ky =i(0%)—i(cc) =5/6A
T = RC, ¢c=1F, Rg = %Q = 7 = 1.33 seconds. Here R, is the

equivalent resistance that appears across capacitor, that is, the parallel combi-
nation of 6 and 2 Ohms.
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First Order Circuits

Problems - In class

Problem 4: In the following circuit, the switch is operated at t=0. Determine
the voltage v (t) for all times.
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ir(07) =i (07) =5A

Vo(00) = 24V

To find out i(0+), we use KCL to find v, considering the bottom node as
cround: (equation of the circuit at ¢t = 0T)
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vo(t) = Ky 4+ Koe ™7, K| = v,(00) = 24V, Ky = 1,(07) — v,(00) =
7230‘/'
le , L=4H, R.;=2Q= 17 =2seconds. Here R, is the equivalent

resistance that appears across inductor, that is, the parallel combination of 12,
6 and 4 Ohms.
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