ELEC 105
Fundamentals of Electrical Engineering
Spring 2010
Homework Assignment #3 – due in class Wednesday, Feb. 17, 2010
Problems 2.24, 2.28, 2.32, 2.35, and 2.40 in the textbook, plus the following additional problems:

1. Find the equivalent resistance of the following network with respect to terminals a-b.  That is, if an ohmmeter were connected to the terminals, what value would it display?
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2. Suppose that a pair of linear actuators is used to raise and lower a 10-foot-wide platform as shown in the figure below left.  Each actuator has a 10-inch extension range and a potentiometer that provides position feedback.  The actuators are mounted using clevis pins that allow them to rotate slightly if the platform tilts.  The circuit shown below right can be used to display the tilt of the platform.  Find the value of the two identical resistors Rf that is necessary to cause the voltmeter to display the tilt angle using a scale of 1 V/°.  A high degree of accuracy is not required; 10% or so is sufficient.  Assume that negligible current flows through the voltmeter (i.e., that it has infinite resistance) and that it displays positive values for the polarity shown.  A positive tilt angle () means that the right-hand end of the platform is higher than the left-hand end.  Note that for small angles (less than ±5-10° or so), the approximations sin() ≈   and cos() ≈ 1 are valid (if  is in radians).
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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 solutions to all problems.  You will not receive credit if you do not show your work.

Prob. 2.24:  Find v by first finding the equivalent resistance of the resistor network “seen” by the current source.

Prob. 2.32:  You may use the voltage-divider formula to solve this problem.

Prob. 2.35:  Find i1 by first finding the equivalent resistance of the resistor network.
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