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1. (20 points)

Find the response vout(t) for the ideal op amp circuit shown in Fig. 1 in terms of vin(t),
R, and C. Based on your response, state the function that this circuit realizes. Suppose
that vin(t) = cos(250t), R = 4kΩ, and C = 1µF . The circuit is initially relaxed. Find
vout(t).

2. (30 points)

The switch in the circuit shown in Fig. 2 has been closed for a long time when it opens
at t = 0. Circuit parameters are: V0 = 10V , R1 = 20Ω, R2 = 0.5Ω, L = 1H, and
C = 0.25F .

• Specify the t = 0+ values of v and i (shown on the diagram).

• Write two state equations describing the circuit.

• Write the state equations in the matrix form.

• Convert the two first order equations into a second order equation in terms of i.

• Find the natural frequencies (characteristic values) of the circuit.

• Find the solution i(t).

3. (10 points)

Find Laplace transform of the signals sketched in Fig. 3 and the following functions of t:

• f(t) = te−at

• f(t) = e−atsin(ωt) .

4. (10 points)

Find the inverse Laplace transform of the following functions of s: (Use simplifications
and the transform properties to simplify calculations.)

• F (s) = 3s+1
(s+2)(s2+4s+8)

• F (s) = s(s+2)e−3s

(s+1)2(s+4)

1



5. (30 points)

A series RLC circuit is shown in Fig. 4. Circuit parameters are: R = 4Ω, L = 1H, and
C = 0.2F . Use Laplace transform to find the circuit’s:

• impulse response

• step response.
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