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1. (40 points)

Consider the circuit shown in Figure 1. Assume that the op-amp is ideal.

• Find transfer function H(s) = Vout/Vin.

• Find zeros and poles of H(s).

• Find the magnitude and the phase of the frequency response.

• Plot the magnitude and the phase as functions of ω.

• Identify the type of the circuit.

2. (40 points)

A series RLC circuit is shown in Figure 2. Use Laplace transform to find the circuit’s:

• impulse response

• step response.

For each response, identify:

• complete, homogeneous, and particular solutions

• natural and forced responses

• transient and steady-state solutions.

3. (20 points)

Consider the circuit shown in Figure 3. Find:

• input impedance Z(s)

• the circuit’s resonant frequency ωr

• input impedance at ωr.
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