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Course ECE 2040

Circuit Analysis

Assigned: February 18, 2000
Due: February 25, 2000

Problem Set #6

Reading: Read the following sections from the class notes:
Chapter 4, Section 4.3
Chapter 5, Sections 5.3, 5.4, 5.5.1

Reading: Read the following sections from Irwin and Wu:
Chapter 3, Section 3.3 (operational ampli�ers)
Chapter 13, Sections 13.1, 13.3, 13.4, 13.5 (Laplace transforms)

Reminder: Quiz #2 will be held in class on Friday, February 25, 2000. It will be a closed book

test covering the material in class lectures 8{15. Calculators and one handwritten sheet of notes are
permitted.

Problem 6.1: Express vout(t) in terms of vin(t) for the circuit in Figure 1.
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Figure 1: Circuit for Problem 6.1.

Problem 6.2: Find vo(t) for the circuit in Figure 2 in terms of the input voltages va(t) and vb(t).
The potentials at all of the terminals are measured with respect to a ground that is not shown.
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Figure 2: Circuit for Problem 6.2.

Problem 6.3: Design a circuit containing a single operational ampli�er that will produce an output
voltage, vout(t) that is the derivative of the di�erence of two input voltages va(t) and vb(t).
Verify that your circuit works.

Problem 6.4: Determine the Laplace transforms of the following time waveforms.

(a) xa(t) =

�
1; 0 � t � T

0; otherwise

(b) xb(t) = t2e�3t; t > 0

(c) xc(t) = e�4t sin 5t; t > 0

(d) xd(t) = t; t > 0

Problem 6.5: Find the inverse Laplace transform of

X(s) =
2s2 + 6s+ 6

s(s2 + 5s+ 6)
:
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