ELEC 105
Fundamentals of Electrical Engineering
Spring 2010
Homework Assignment #2 – due in class Wednesday, Feb. 10, 2010
Problems 1.68, 2.2, 2.8, 2.16, 2.17, and 2.22 in the textbook, plus the following additional problem:

1. A fresh 9-V alkaline battery might have an internal resistance Rint of roughly 2  and an actual open-circuit voltage voc (measured by a voltmeter that draws negligible current) of 9.4 V.  An equivalent circuit is shown below inside the dashed box.  Suppose that a light bulb to be connected to the battery is designed to draw 50 mA of current when the voltage across it is exactly 9 V.  The bulb (represented by Rbulb in the figure) is connected to the real battery.  What actual voltage vbulb would be measured across the light bulb?
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Notes and Hints:

Not all of the problems assigned in the homework sets for this course relate directly to material covered in class.  You will sometimes have to go beyond the lecture material in order to solve some problems.  You will learn more if you take the material covered in class and try to apply it to new and different types of problems.
You may make reasonable assumptions and approximations in order to compensate for missing information, if any.  Include the details of your solutions to all problems.  You will not receive credit if you do not show your work.

Prob. 1.68:  There might be no elements in series or parallel.  The problem is asking you what Rx has to be if 1 A flows through the 6- resistor in Fig. P1.68.

Probs. 2.2, 2.8, 2.16, 2.17, and 2.22:  In all cases, keep in mind that circuit elements in parallel have the same voltages across them and that elements in series have the same currents flowing through them.  Those are the definitive tests for whether or not two more elements are in series or parallel.  Element terminals are connected together if you can trace an unbroken (by other elements) path along wires, intersections (small filled in circles), and connection points (small open circles) from the end of one element to the end of the other.
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