ELEC 120
Foundations of Electrical Engineering
Spring 2007
Homework Assignment #5 – due in class Friday, Mar. 2, 2007
Problems 2.29 and 2.34 in the textbook, plus the following additional problems:
1. Find the closed-loop voltage gain vo/vs for the following circuit.  Assume that the op-amp has a finite value for the open-loop gain A.  The tiny triangle symbol indicates the ref. node.
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2. Show that the voltage gain for the amplifier in Prob. 1 is given by vo/vs = 1 when A → ∞.

3. Find the indicated node voltages in the following circuit.  Assume that the op-amp is ideal.
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Notes and Hints:

You may make reasonable assumptions and approximations in order to compensate for missing information, if any.  Include the details of each problem solution, including important intermediate steps.  You will not receive credit if you do not show your work.

Probs. 2.29 and 2.34:  In each problem, the three wires ending in the ground symbol are all connected together; that is, all of the wire ends are connected to the reference node.
Prob. 2.34:  The answer to part (b) is 2.5 .  (It’s not an error).  The circuit actually supplies power to the “source” vs rather than absorbing power from it.  In other words, a negative resistance indicates that power is supplied instead of absorbed.  The power comes from the op-amp’s positive and negative power supplies, which are not shown in Fig. P2.34.  One other point:  A practical op-amp circuit would not be built using such low resistor values.  There are several reasons for this, but the main one is that too much current would have to flow from the output of the op-amp.  As we saw in Lab #5, the output current is limited by internal protection circuitry.
Prob. 3:  The answers are v1 = 0.5 V, v2 = (not given), and v3 = 0.333 V.
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