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Duration: 180 minutes. Attempt all four problems. Questions are not equally weighted.
Derive all expressions. Laplace transform table is provided. Closed book and closed notes.
Calculators, PDAs, laptops, and wireless phones are not permitted. Use a ball-point pen for

writing the exam (no pencils, please).

1. Laplace Transform Analysis: Circuit Applications (25 points)

For the circuit shown in Figure 1, C1 = 0.2 mF and C2 = 0.5 mF . The initial conditions
are vC1(O

−) = 80 mV and vC2(0
−) = 0V . The input is Vin = 400u(t) mV .

• Find the zero-state response.

• Find the zero-input response.

• Find the complete response.

• Specify the general form of the natural response.

• Specify the transient and steady-state responses.

2. Resonant and Bandpass Circuits (30 points)

For the series resonant circuit shown in Figure 2, let Is be the desired output. Find:

• The transfer function H(s) = Is(s)/Vs(s).

• The peak frequency ωm.

• The half-power frequencies ω1 and ω2.

• The bandwidth Bw.

• The circuit Qcirc defined as ωm/Bw.

• The frequency at which the angle of H(jω) is zero.

3. Magnetically Coupled Circuits and Transformers as Two-Ports (15 points)

Compute the z−, y−, and t− parameters for the circuit shown in Figure 3.

4. Principles of Basic Filtering (30 points)

Consider the Sallen and Key circuit shown in Figure 4. Assume that the op-amp is ideal.

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

• Find the zeros and the poles of H(s).

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

• Identify the type of this circuit.
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