Chapter 23 - Electric Fields

/

(a) Calculate the number of electrons in a small, electri-
cally neutral silver pin that has a mass of 10.0 g. Silver has
47 electrons per atom, and its molar mass is 107.87 g/maol.
(k) Electrons are added to the pin until the net negative
charge is 1.00 mC. How many elecrons are added for
every 107 electrons already present?
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|Three point charges are located at the corners of an equi- 3 = 00 L
.| lateral triangle as shown in Figure P23.7. Calculate the re- '
- = : 4
sultant electric force on the 7.00-uC charge. , \
! \"x
\?. 50 m
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10.

Review problem. Two identical particles, each having L

charge + g. are fixed in space and separated by a distance
d. A third point charge — Qs free to move and lies initially
at rest on the perpendicular bisector of the two fixed
charges a distance x from the midpoint between the two -
fixed charges (Fig. P23.12). (a) Show that if x is small com- Q
pared with 4, the motion of — @ will be simple harmonic ——I
along the perpendicular bisector. Determine the period of
that motion. (b} How fast will the charge — (0 be moving
when it is at the midpoint between the two fixed charges,
if initally it is released at a distance a << d from the QD +g
midpoint?
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];‘“ A uniformly charged insulating rod of length 14.0 cm

is bent into the shape of a semicircle as shown in Figure

P23.33. The rod has a total charge of — 7.50 pwC. Find the ()
magnitude and direction of the electric field at O, the

center of the semicircle.
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{a) Consider a uniformly charged thin-walled right circu- ‘1_ ;,‘,|
lar cvlindrical shell having total charge ¢}, radius R, and ; "y
- 5 - 3 " ~ = - - f I E ]
height i Determine the electric field at a point a distance ' (L1 4

d from the right side of the cylinder as shown in Figure

P23.34. (Suggestion: Use the result of Example 23.8 and - —
treat the cylinder as a collection of ring charges.) (b) What .
If? Consider now a selid cylinder with the same dimen-

sions and carrying the same charge, uniformly distributed

through its volume. Use the result of Example 23.9 to find

the field it creates at the same point.
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