Chapter24 Solutions
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FIG. P24.4
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(c)
The bottom and the two triangular sides all lie parallel to E, so [image: image10.wmf] for each of these. Thus,


[image: image11.wmf].

P24.8
The flux entering the closed surface equals the flux exiting the surface. The flux entering the left side of the cone is [image: image12.wmf]. This is the same as the flux that exits the right side of the cone. Note that for a uniform field only the cross sectional area matters, not shape.
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P24.13
The flux through the curved surface is equal to the flux through the flat circle, [image: image22.wmf].

	P24.15
(a)
With SYMBOL 100 \f "Symbol" very small, all points on the hemisphere are nearly at a distance R from the charge, so the field everywhere on the curved surface is [image: image23.wmf] radially outward (normal to the surface). Therefore, the flux is this field strength times the area of half a sphere:
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FIG. P24.15


(b)
The closed surface encloses zero charge so Gauss’s law gives


[image: image26.wmf]
or
[image: image27.wmf].
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P24.23
The charge distributed through the nucleus creates a field at the surface equal to that of a point charge at its center: [image: image33.wmf]
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[image: image35.wmf] away from the nucleus

P24.27
The volume of the spherical shell is
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Its charge is
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The net charge inside a sphere containing the proton’s path as its equator is
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The electric field is radially inward with magnitude
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For the proton
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P24.38
Note that the electric field in each case is directed radially inward, toward the

            filament.
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(a)
All of the charge sits on the surface of the copper sphere at radius 15 cm. The field inside is [image: image53.wmf].

(b)
The charged sphere creates field at exterior points as if it were a point charge at the center:
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(d)
All three answers would be the same.
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P24.50
(a)
The charge [image: image62.wmf] at the center induces charge [image: image63.wmf] on the inner surface of the conductor, where its surface density is:
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(b)
The outer surface carries charge [image: image65.wmf] with density
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(b)
The charge distribution is spherically symmetric and [image: image68.wmf]. Thus, the field is directed [image: image69.wmf].

(c)
[image: image70.wmf] for [image: image71.wmf].

(d)
Since all points within this region are located inside conducting material, [image: image72.wmf] for [image: image73.wmf].
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(g)
[image: image76.wmf] (radially outward) for [image: image77.wmf].
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(i)
[image: image79.wmf] (radially outward) for [image: image80.wmf].

	(j)
From part (d), [image: image81.wmf] for [image: image82.wmf]. Thus, for a spherical gaussian surface with [image: image83.wmf], [image: image84.wmf] where [image: image85.wmf] is the charge on the inner surface of the conducting shell. This yields [image: image86.wmf].

(k)
Since the total charge on the conducting shell is [image: image87.wmf], we have
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(l)
This is shown in the figure to the right.
	[image: image89.wmf]
FIG. P24.55(l)
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