ELEC 105
Fundamentals of Electrical Engineering
Spring 2010
Homework Assignment #10 – due at 6 pm on Tuesday, May 4, 2010
Solve problems 5.35bc, 5.52 (omit phasor diagram), and 5.56 in the textbook, plus the following problems:
1. As shown in the diagram below, an oscilloscope is used to measure the voltage vo(t) across the 50- resistor.  However, the input to each oscilloscope channel is represented by an equivalent impedance consisting of 1 M in parallel with 13 pF.  The function generator is initially set to a frequency of 1 kHz, then to 100 MHz.

a. If the oscilloscope were ideal and its equivalent input impedance were infinite, what would be the magnitude and phase of the measured voltage vo(t) at each frequency?

b. What are the magnitude and phase of vo(t) at each frequency measured by the actual oscilloscope (i.e., when the equivalent circuit shown below is applicable)?


[image: image1]
2. The diagram below shows one type of impedance-matching circuit.  They are used in almost all wireless (radio) devices and with many types of antennas.  In principle, by using appropriate values for L and C, the equivalent impedance “seen” at the terminals of the circuit below can be made to have any purely real value greater than R at any single frequency.  Using any method you wish (pure analysis, trial and error, etc.), find the L and C values necessary to make Zeq = 300  at fo = 14 MHz when the load R is 50 .


[image: image2]
(Notes and hints are on the next page.)

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. 5.35:  First convert the time-domain voltages to their phasor representations.

Prob. 5.56:  Nodal analysis using phasors is accomplished in the same way as with DC circuits.  Represent the R, L, and C components as impedances and then treat them as you would resistances in DC circuits.
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