ELEC 105
Fundamentals of Electrical Engineering
Spring 2010
Homework Assignment #4 – due in class Wednesday, Mar. 3, 2010
General instructions:  You may use a calculator or mathematical analysis software such as Mathcad or Matlab to solve the systems of equations that will arise in some of the problems.  If you do, be sure to clearly indicate the individual equations used in the numerical solution.

Problems 2.48, 2.54, 2.55, 2.59, and 2.60 in the textbook, plus the following additional problems:

1. The circuit shown below depicts a commonly used method for setting the currents in a transistor circuit.  The circuit includes a fairly accurate model of a bipolar junction transistor, or BJT.  (The model consists of Rb, the 0.7-V source, and the current-controlled current source.)  The “gain” parameter  of the equivalent current-controlled current-source can vary widely from one BJT to the next because its value is not controlled very carefully during the manufacturing process.  However, the resistor labeled RE has the effect of keeping most of the currents in the circuit at their target values regardless of the value of .  Apply nodal analysis to the circuit below to first find the indicated node voltages (v1 though v5) and then to find the current iC for  = 200.  Repeat the analysis, including finding the value of iC, for  = 300.  Hints:  You will have to use a supernode around the 0.7-V source, and you will have to express ib in terms of node voltages.  What is the percentage change in iC from the  = 200 case to the  = 300 case?

[image: image1]
2. Use nodal analysis to solve Prob. 2.25 in the textbook.  Set the bottom node in Figure P2.25 as the reference node.  You may treat the junction between the two 10- resistors at the far right end of the circuit as a separate node, or you may combine the two resistors into a single equivalent 20- resistance and ignore that node.
Special instructions, 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.
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