ELEC 105
Fundamentals of Electrical Engineering
Spring 2010
Homework Assignment #8 – due in class Wednesday, Apr. 21, 2010
(Revised Monday, Apr. 19; Prob. 14.29 postponed)

Problems 4.22, 14.24 (part a only), 14.31, and 14.32 in the textbook, plus the following additional problem:

1. Find the indicated node voltages in the following circuit.  Assume that the op-amp is ideal and that it operates from a bipolar power supply (not indicated on the diagram) of ±10 V.  Think about this problem before you start on it; you might not actually need to apply nodal analysis.
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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 your solution.  You will not receive credit if you do not show your work.

Prob. 14.24:  The output voltage is vo, and the source current is iin.  Power is being applied to the circuit by ideal voltage sources that are not shown in the diagram.  The multiple ground (reference node) symbols indicate that the ends of those wires are all connected together; that is, they are all connected to the reference node.  The use of multiple ground symbols like this cleans up the diagram by eliminating several lines.

Prob.14.31:  The amplifier has the circuit diagram shown in Figure 14.11 of the textbook.  The “nominal” gain would be obtained if the resistors were to have exact values (i.e., no manufacturing variations from their labeled values).  Assume each resistor could have a value as low as 5% below its labeled value or as high as 5% above.

Prob. 14.32:  The expression for io should be in terms of the labeled resistances and iin.  You may assume that iin is being supplied by an ideal current source that is not shown in the diagram; it is connected between the “free” circle on the left and the reference node.  The “input impedance” is the Thévenin equivalent resistance seen by the input current source, and the “output impedance” is the Thévenin equivalent resistance seen by the resistor RL.  To find the latter, you might want to use a test voltage source in place of RL, and don’t forget to deactivate iin.  However, you should not deactivate the sources supplying power to the op-amp; otherwise, the op-amp will not behave according to the simple voltage-controlled voltage source model.  In other words, the bipolar power supply is considered part of the op-amp.  You may assume that the op-amp is ideal.
Prob. 1:  Think about which resistors might be carrying significant currents and which ones (if any) might not.
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