ECE342 EMC HW8 Due Friday, November 11, 2005

Note: To minimize your workload in this busy final week, a MAPLE worksheet is sufficient solution for this HW assignment, as long as you are careful to label each problem in your MAPLE worksheet, BOX YOUR ANSWERS and INSERT UNITS on the answers, and include sufficient comments to document your solution steps using MAPLE “text blocks”.
1) Text problem 7.5 (p. 394).  Use MAPLE.  Show that the MAPLE result simplifies to the answers given in the text.

2) A 10 MHz clock oscillator has the 0-5V, 50% duty cycle, clock waveform with rise and fall times of 20 ns, as shown below.  You are to find the amplitude of the Vg(t) waveform in Figure P7.21 on p. 397 of the text.
a) First use MAPLE to find the trigonometric Fourier series representation of the clock waveform (you need NOT simplify the result MAPLE gives as in Problem 1), and from this, find the amplitude of the 11th harmonic at the output of the clock oscillator. Remember the amplitude of the 11th harmonic is sqrt(a112 + b112).  (Answer: 0.0246 V)
b) Then find the amplitude of the 11th harmonic at the gate terminals in dBμV. 
(Answer: 0.004981 V and so V = 73.95 dBμV)


3) Text Problem 8.2 (p. 444 text)  
4) Text Problem 8.3 (p. 445 text)  Hint: you must halve Ic in text equation for Ec,max (8.16), since  this equation was derived assuming there were TWO wires carrying current Ic in the same direction.  NOTE: Answer for this problem is wrong in text, it should be 36.6 dBμA.

5) Text Problem 8.5 (p. 445 text) Hint: Once again Ic in (8.16) must be halved, as this is a single wire.
6) Text Problem 8.10 (p. 447 text)  Hint: Note this is NOT a Hertzian dipole!  So use half-wave dipole results for field strength and radiation resistance as discussed in class.  (My answer was slightly different from answer in text: 122.0 μA/m.)
7) Text Problem 8.11 (p. 447 text)  Note in this problem that for the Poynting Vector 
(E x H) to point along indicated direction of propagation, the H field must point OUT OF PAPER, so Hn is negative, since Hn was referenced positive into the paper when the voltage source polarity signs were assigned in the derivation presented in class.  My answer is |Vs| = +17.27 mV, since the magnitude of a phasor voltage is always positive. 
8) Text Problem 8.13 (p. 447 text)  Hint: note that once again Hn is negative, since the H field once again points out of the paper.  My answer is slightly different from that given in the text, |Vout| =  +9.31 mV.
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