ATMO/ECE 489/589 Spring 2015

Homework #2 due Mon., Feb. 9

1.
(15 pts) A point charge, Q, is located at an altitude, H, above a grounded conducting plane of infinite extent.  


(a) Is there an attractive or repulsive force between Q and the conducting plane?

(b) Derive an expression for the electric field at the ground as a function of horizontal distance, D.  (hint: this is a method of images problem)

(c) Determine the surface charge density, σ, as a function of D.


(d) Integrate the surface charge density over the entire conducting plane.
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Fig. 5. The clectric field streagth as measured direclly by three  Fig. 6. The electric fild strength s measured directly by two
different instrumeats. See Table  for instrument identification. differeat instruments. See Table 2 for instrument idetication.




2. 
(10 pts) Measurements of fair weather electric field between the ground and about 30 km 
altitude are shown in the two figures below.  The following two equations seem to 
provide a pretty good fit to the measured data:


E(z) = -200 V/m  e- ( z / 2.8 km)     for z between 0 and 10 km altitude

E(z) = - 20 V/m e- ( z / 8.3 km)      for z between 10 and 30 km altitude

The negative sign in both equations indicates that the E field points downward.  Use these 
two equations for electric field to determine the potential difference (in volts) 
between the ground and 30 km altitude.
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Note that electric field is shown on a logarithmic scale at the bottom of each figure.  As you move from left to right the labeled values of E field are 0.1, 1.0, 10, and 100 V/m.
The figures are from: Rosen, J.M., D.J. Hofmann, W. Gringel, J. Berlinski, S. Michnowski, Y. Morita, T. Ogawa, and D. Olson, "Results of an International Workshop of Atmospheric Electrical Measurements," J. Geophys. Res., 87, 1219-1227, 1982.
