                                                ECE342  HW 7 

1. Problem 7.1.1 on page 494 of our textbook (2nd Ed) by Clayton Paul.  (Comment: This problem shows the differences between the near field and the far field.  Note when the distance away from the antenna becomes more than a wavelength, the amplitude of Er becomes small compared to Eθ, and the ratio of Eθ to HΦ approaches the plane wave value of η0 = 377 ohms.)

2. Compute the radiation resistance of and the total average power radiated by the Hertzian dipole of Problem 1.  (8.77 mΩ, 438.65 mW).  (Comment: this problem shows that the Hertzian dipole is rather impractical, since rather large currents are necessary to radiate rather small power levels!)

3. Problem 7.1.8 on page 495 of our textbook (2nd edition) by Clayton Paul.

4. Problem 7.2.1 on page 495 of our textbook (2nd edition) by Clayton Paul. 

5. Estimate the maximum far-field electric field strength at 3 meters generated by the following circuit. The wire radius is 0.5 mm. Hint: use the “elemental loop” or “elemental magnetic dipole” antenna (Text Section 7.1.2) to model this circuit. (Answer: 101 dBμV/m)
[image: image1.emf]Sweep


+


-


AC


Vs


500 mV, 800 MHz


8 cm


5 cm


+


R1


50 ohm




Sweep

+

-

AC

Vs

500 mV, 800 MHz

8 cm

5 cm

+

R1

50 ohm

                       

6. An antenna with the antenna factor shown in Fig. 7.17 on p. 458 of our textbook (2nd edition) is to be used to measure radiated emission.  50 feet of coaxial cable with a loss of 4 dB/100 feet connects the antenna to the spectrum analyzer.  The measurement is at 150 MHz.  If the spectrum analyzer gives a reading of 78 dBμV, what is the strength of the field in the vicinity of the antenna?   (Answer: 95 dBμV/m)

7. Draw the voltage bounce diagrams for the two transmission lines below from t=0 to t=160ns.  Then plot Vmid(t) and also the sending end and receiving end voltages for 0 < t < 160 ns.  Assume that the source is a 10 V step function, 10u(t) V.  What dc steady-state voltage should both lines be approaching?  Verify your results with a PSPICE simulation.  Attach your PSPICE schematic and PROBE plots with each voltage step marked using the “Toggle Cursor” and “Mark Label” buttons.
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