ATMO/ECE 489/589 Spring 2017

Homework #3 due Tuesday Feb. 14
1.
(15 pts) The basic dipole structure of a thunderstorm was deduced in the early 1900s when researchers observed that the electric field polarity switched signs depending on whether the cloud was close to or far from the measuring site.
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(a)
Write an equation for the vertical electric field at the ground as a function of D.  You can 
assume that the ground is a perfect conductor.  Note: you've should already have worked 
out this problem for the case of one charge above the ground.  You don't need to go 
through all the details again, you should be able to just write down the solution for this 2-
charge problem.

(b) 
Derive an expression for the field reversal distance, DR.  This will be the distance at 
which the field at the ground becomes zero as it changes from one polarity to the other.

(c)
What is DR when HN = 9 km and HP = 6 km?

(d)
(5 pts extra credit*) At which distance would the peak positive and the peak negative 
electric field values be found?

2.
(10 pts)  What resistance would you measure across the ends of a 1cm x 1cm x 10cm
 long piece of graphite assuming a resistivity of 7 x 10-6 ohm m.
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Would you measure the same resistance if you connected your ohmmeter across opposite sides of the piece of graphite?
3.
(10 pts) Bernard Vonnegut (the brother of author Kurt Vonnegut) proposed a 
conductivity meter that uses a parallel plate capacitor geometry.  This is simpler than 
the cylindrical geometry examined in class. 
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(a)
Derive an expression for the critical mobility of this instrument.  

(b)
What would the critical mobility be if V = 20 volts, d = 2.5 cm, and the air flow is 
50 m/s. 

*
Extra credit points can be used to make up for points missed elsewhere on the 
assignment.  You can earn up to but not more than 35 points on this assignment.
