Tutorial 2      P10D        February 13, 2005

1. At a certain distance from a point charge the magnitude of the electric field is 
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 and the electric potential is 
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 with respect to zero potential at infinity. (a) What is the distance to the charge ? (b) What is the magnitude of the charge ?

2. A 
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 length of coaxial cable has an inner conductor that has a diameter of 
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and carries a charge of 
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. The surrounding conductor has an inner diameter of 
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 and a charge of 
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. (a) What is the capacitance of this cable ? (b) What is the potential difference between the two conductors ?.  ASSUME that the region between the conductors is air.

3. A parallel plate capacitor has plates of area “A” and they are separated by distance “d” and charged to a potential “V”. The charging source is then disconnected and the plates are pulled apart until their separation is distance “2d” (ie. Twice the distance). Derive expressions in terms of A,d and V for (a) the new potential difference (b) the initial and final stored energies and (c) the work done to separate the plates.

4. An electron is projected with an initial speed of 
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 into a uniform electric field between two parallel plates as shown below. Find the electric field strength if the electron just misses the edge of the plate as it exits from the system.

5. A direct lightning stroke to the Cathedral of Learning at the University of Pittsburgh was recorded on June 10, 1939.

(a) The current from the cloud to the ground is approximated by 
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.  What charge was transferred from the cloud to ground ?

(b)  Just before the lightning struck, the electric field was measured at 
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 and the base of the cloud was believed to be 
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above the ground, assuming this is correct, give the approximate voltage of the cloud with respect to earth.

(c) What was the total energy dissipated in this lightning stroke ?
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