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1. The circuit shown is in the steady state with switch open. The switch closes at 𝑡𝑡 = 0.  

𝑖𝑖𝑠𝑠(𝑡𝑡) = 𝛿𝛿(𝑡𝑡). 

a. Find the inductor current 𝑖𝑖(𝑡𝑡) for 𝑡𝑡 ≥ 0 by directly solving the time-domain 

differential equation. 

b. Redo part a using Laplace transform. 

is(t)

t=0

2Ω 1H 1Ω1/2F i(t)
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2. In the linear time-invariant circuit shown below, 𝑔𝑔𝑚𝑚 = 1S, 𝑣𝑣𝐶𝐶(0−) = 1𝑉𝑉, and 

𝑖𝑖𝐿𝐿(0−) = −1𝐴𝐴. Assume 𝑖𝑖𝑠𝑠(𝑡𝑡) is bounded, and is enforced at 𝑡𝑡 = 0. 

a. Using node voltage analysis, write the integro-differential equations of the 

circuit. You do not need to solve them. 

b. Indicate the necessary initial conditions for 𝑣𝑣𝐶𝐶(𝑡𝑡) (𝑣𝑣𝐶𝐶(0−) and 𝑑𝑑
𝑑𝑑𝑑𝑑
𝑣𝑣𝐶𝐶(0−)).  

c. If the circuit is in sinusoidal steady state, with 𝑖𝑖𝑠𝑠(𝑡𝑡) = (2𝑐𝑐𝑐𝑐𝑐𝑐𝑡𝑡)𝑢𝑢(𝑡𝑡), find the 

capacitor voltage, 𝑣𝑣𝐶𝐶(𝑡𝑡).  

is(t) iR gmiR

1H

1Ω1F1Ω
+

vc(t)
-

iL(t)
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