
Problem 2.5
Electric potential of flat ring with hole in its center.
Giancoli 23-78. Assume that the charge Q is uniformly distributed.

Problem 2.6
Electric breakdown fields. This problem may help you qualitatively to understand why the observed value of
the breakdown field in air (l atm) is of the order of 106 VI m. Recall from the lectures that it takes about
10 eV to ionize an air molecule.
Under standard conditions of temperature and pressure, dry air will break down (i.e., lose its insulating
quality), and sparking will result when the electric field exceeds about 3 x 106 V1m.

(a) Suppose that we wish to maintain an isolated metallic sphere at -4000 V. What is the minimum radius
of the sphere for which there is no sparking?

(b) At this minimum radius, what is the total charge on the sphere?

(c) Now consider a free electron in the air, very near the charged sphere. If the electron is initially at rest,
what radial distance will it travel before reaching a kinetic energy of 10 eV? Assume that no collision
with the air molecules takes place during this interval of travel.

(d) Compare your answer in (c) with the typical electron mean-free path in air which is about 10-6 m.
Note: the mean free path is the distance that a particle travels on average between two successive
collisions; it is an experimentally measurable quantity.

Problem 2.7
5.2 ke V protons.
Giancoli 23-72.

Problem 2.8
Dropping charged objects in the Earth' electric field.
Giancoli 23-74.

Recitations.

There are 28 recitation sections (see the 8.02 Website). If for any reason you want to change section,
please see Maria Springer in 4-352.
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