1.

Home Work 1

Figure a shows an arrangement of three charged particles separated by distance d. Particles A and C are fixed on
the x axis, but particle B can be moved along a circle centered on particle A. During the movement, a radial line
between A and B makes an angle 4 relative to the positive direction of the x axis (Fig. b). The curves in Fig. ¢
give, for two situations, the magnitude F,e of the net electrostatic force on particle A due to the other particles.
That net force is given as a function of angle 6 and as a multiple of a basic amount F,. For example on curve 1, at
6 = 180°, we see that F.e; = 2F,. (a) For the situation corresponding to curve 1, what is the ratio of the charge of
particle C to that of particle B (including sign)? (b) For the siEuation corresponding to curve 2, what is that ratio?
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In crystals of the salt cesium chloride, cesium ions Cs* form the eight corners of a cube and a chlorine ion CI" is
at the cube's center (see the following figure). The edge length of the cube is 0.40 nm. The Cs ions are each
deficient by one electron (and thus each has a charge of +e), and the CI" ion has one excess electron (and thus has
a charge of -e). (a) What is the magnitude of the net electrostatic force exerted on the CI” ion by the eight Cs* ions
at the corners of the cube? (b) If one of the Cs" ions is missing, the crystal is said to have a defect; what is the
magnitude of the net electrostatic force exerted on the CI” ion by the seven remaining Cs* ions?
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What equal positive charges would have to be placed on Earth and on the Moon to neutralize their gravitational
attraction? (b) Why don't you need to know the lunar distance to solve this problem? (c) How many kilograms of
hydrogen ions (that is, protons) would be needed to provide the positive charge calculated in (a)?

A nonconducting spherical shell, with an inner radius of 4.0 cm and an outer radius of 6.0 cm, has charge spread
nonuniformly through its volume between its inner and outer surfaces. The volume charge density p is the charge
per unit volume, with the unit coulomb per cubic meter. For this shell p = b/r, where r is the distance in meters
from the center of the shell and b = 3.0 xC/m% What is the net charge in the shell?

Earth's atmosphere is constantly bombarded by cosmic ray protons that originate somewhere in space. If the
protons all passed through the atmosphere, each square meter of Earth's surface would intercept protons at the
average rate of 1500 protons per second. What would be the electric current intercepted by the total surface area
of the planet?



