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23. B A large, flat, horizontal sheet of charge has a charge
per unit area of 9.00 pC/m*. Find the electric field just
above the middle of the sheet.
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27.| Bl Consider a thin, spherical shell of radius 14.0 cm with
a total charge of 32.0 nC distributed uniformly on its sur-
face. Find the electric field (a) 10.0 cm and (b) 20.0 ¢cm

from the center of the charge distribution.
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29.| BY1 A uniformly charged, straight filament 7.00 m in length
has a total positive charge of 2.00 uC. An uncharged card-
board cylinder 2.00 e¢m in length and 10.0 ¢m in radius
surrounds the filament at its center, with the filament as
the axis of the cylinder. Using reasonable approximations,
find (a) the electric field at the surface of the cylinder and
(b) the total electric flux through the cylinder.
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31. A solid sphere of radius 40.0 cm has a total positive charge
of 26.0 pC uniformly distributed throughout its volume.
Calculate the magnitude of the electric field (a) 0 cm,
(b) 10.0 cm, (c) 40.0 cm, and (d) 60.0 cm from the center
of the sphere.
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33| F0 Consider a long, cylindrical charge distribution of
radius R with a uniform charge density p. Find the electric
field at distance r from the axis, where r<< R.
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41. Two identical conducting spheres each having a radius of
0.500 cm are connected by a light, 2.00-m-long conducting
wire. A charge of 60.0 uC is placed on one of the conduc-
tors. Assume the surface distribution of charge on each
sphere is uniform. Determine the tension in the wire.
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51. A solid insulating sphere

of radius @ = 5.00 cm car-
ries a net positive charge
of O = 3.00 wC uniformly
distributed  throughout
1ts Concentric
with this sphere 1s a con-
ducting spherical shell
with inner radius b =

volume.

10.0 em and outer radius
¢ = 15.0 cm as shown in

Insulator
k\.

LY
\ Conductor

Figure P24.51

Problems 51, 52, and 55.

Figure P24.51, having net charge ¢ = —1.00 uC. Prepare
a graph of the magnitude of the electric field due to this
configuration versus rfor 0 < r << 25.0 cm.
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54| B} Two infinite, nonconducting sheets
of charge are parallel to each other as
shown in Figure P24.54. The sheet on
the left has a uniform surface charge
density o, and the one on the right has
a uniform charge density —o. Calculate
the electric field at points (a) to the left
of, (b) in between, and (c) to the right —a
of the two sheets. (d) What If? Find
the electric fields in all three regions
if both sheets have positive uniform sur-
face charge densities of value o.

Figure P24.54
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