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l. Electric Charge ( )

1. Inthebasic CsCl (cesium chloride) crystal structure, Cs' ions
form the corners of a cube and aCl ion is at the cube's center
(seeright figure). The edge length of the cubeis 0.40 nm. 3
The Cs' ions are each deficient by one dectron (and thus Qcs
each has a charge of +e), and the CI' ion has one excess
electron (and thus has a charge of -€). (8) What isthe
magnitude of the net electrodtatic force exerted on the CI ion
by the eight Cs" ions at the corners of the cube? (b) If one of
the Cs" ionsis missing, the crystd is said to have a defect;
what is the magnitude of the net electrodtatic force exerted on the CI ion by the seven remaining Cs™
ions?

2. Fgure bdow shows along, nonconducting, masdessrod of length L, pivoted at its center and
balanced with ablock of weight W at a distance x from the left end. At the left and right ends of the rod
are attached small conducting spheres with positive charges q and 2q, respectively. A distance h
directly beneath each of these spheresis afixed sphere with positive charge Q. (a) Find the distance x
when the rod is horizontdl and baanced. (b) What vaue should h have so that the rod exerts no vertical
force on the bearing when the rod is horizontal and baanced?
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. Electric Fidld ( )

1. Fgure below shows an dectric quadrupole. It congsts of two dipoles with dipole moments thet are
equa in magnitude but opposite in direction. Show that the value of E on the axis of the quadrupole for
apoint P adistance z from its center (assume z -# d) isgiven by
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inwhich Q (= 2qd?) is known as the quadrupole moment of the charge distribution.
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2. A charged cloud system produces an dectric fidd in the air near Earth's surface. A particle of charge -

2.0 % 10°° Cisacted on by adownward dectrostatic force of 3.0 * 10" N when placed in thisfield. (a)
What is the magnitude of the dectric fidd? (b) What are the magnitude and direction of the
electrogtatic force exerted on a proton placed in this field? () What is the gravitationd force on the
proton? (d) What isthe ratio of the magnitude of the electrostatic force to the magnitude of the

gravitationa force in this case?

[Il. Gauss Law ( )

. Inright figure, asphere, of radius a and charge +q uniformly distributed
throughout its volume, is concentric with a spherical conducting shell of inner
radius b and outer radius c. This shell hasanet charge of -q. Find expressions

(b) between the sphere and the shell (a <r < b), () insdetheshdl (b <r <)
and (d) outside the shell (r > ¢). (€) What are the charges on the inner and
outer surfaces of the shel?

for the dectric field, as afunction of the radiusr, (a) within the sphere (r < a), |' K

. Inright figure asmal, nonconducting bal of massm = 1.0 mg and charge q =

2.0 *10° C (digributed uniformly through its volume) hangs from an insulating
thread that makes an angle g = 30° with averticd, uniformly charged
nonconducting sheet (shown in cross section). Congdering the gravitationa force
on the bal and assuming that the sheet extends far verticdly and into and out of
the page, calculate the surface charge dendity s of the sheet.

V. Electric Potential ( )

. A plagtic disk is charged on one side with a uniform surface charge
densty s, and then three quadrants of the disk are removed. The
remaning quadrant is shown in right figure. With V = 0 a infinity, what is
the potentid due to the remaining quadrant a point P, which ison the
centrdl axis of the origindl disk at adistance z from the origina center?
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