Chapter 24 Homework Problems

I
3. A.fla‘t surface of area 3.20 m? is rotated in a umform elec- IE] A particle with charge :
tric field of magnitude E = 6.20 X 10°> N/C. Determine the Q is located a small dis- :[éQ
electric flux through this area (a) when the electric field tance & immediately above al |
is perpendicular to the surface and (b) when the electric the center of the fiat face w‘
field is parallel to the surface. of a hemisphere of radius R

as shown in Figure P24.17.
What is the electric flux
(a) through the curved
surface and (b) through

5. An electric field of magnitude 3.50 kN/C is applied along the flat face as 8 —s 02 Figure P24.17

the x axis. Calculate the electric flux through a rectangu-
lar plane 0.350 m wide and 0.700 m long (a) if the plane is
parallel to the yz plane, (b) if the plane is parallel to the xy

plane, and (c) if the plane contains the y axis and its nor- 99. The charge per unit length on a long, straight filament is

mal makes an angle of 40.0° with the xaxis. —90.0 wC/m. Find the electric field (a) 10.0 cm, (b) 20.0 cm,
and (c¢) 100 cm from the filament, where distances are
measured perpendicular to the length of the filament.

BV The following charges are located inside a submarine:
5.00 nC, =9.00 pC, 27.0 nC, and —84.0 uC. (a) Calculate
the net electric flux through the hull of the submarine.
(b) Is the number of electric field lines leaving the subma-
rine greater than, equal to, or less than the number enter-

m Consider a thin, spherical shell of radius 14.0 cm with
a total charge of 32.0 yC 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.

ing it?
o _ 28. [FXE] A nonconducting wall carries charge with a uniform
10. The electric flelc'l every:vhere.on the surtjace of a thin, spher- density of 8.60 p,C/cmz. (a) What is the electric field 7.00 cm
ical shell of radius 0.750 m is of magnitude 890 N/C and in fromt of the wall if 7.00 cm is small compared with the

points radially toward the center of the sphere. (a) What is
the net charge within the sphere’s surface? (b) What is the
distribution of the charge inside the spherical shell?

dimensions of the wall? (b) Does your result change as the
distance from the wall varies? Explain.



30.

31.

32.

Assume the magnitude of the electric field on each
face of the cube of edge L = 1.00 m in Figure P24.30 is
uniform and the directions of the fields on each face are as
indicated. Find (a) the net electric flux through the cube
and (b) the net charge inside the cube. (c) Could the net
charge be a single point charge?
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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.

A cylindrical shell of radius 7.00 cm and length 2.40 m has
its charge uniformly distributed on its curved surface. The
magnitude of the electric field at a point 19.0 cm radially
outward from its axis (measured from the midpoint of the
shell) is 36.0 kKN/C. Find (a) the net charge on the shell
and (b) the electric field at a point 4.00 cm from the axis,
measured radially outward from the midpoint of the shell.

40. A square plate of copper with 50.0-cm sides has no net

charge and is placed in a region of uniform electric field
of 80.0 kN/C directed perpendicularly to the plate. Find
(a) the charge density of each face of the plate and (b) the
total charge on each face.

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.

IE] Two infinite, nonconducting sheets

60.

of charge are parallel to each other as
shown in Figure P24.54. The sheet on
the left has a uniform surface charge
density ¢, and the one on the right has
a uniform charge density —¢. Calculate
the electric field at points (a) to the left
of, (b) in between, and (c) to the right -
of the two sheets. (d) What If? Find
the electric fields in all three regions Figure P24.54
if both sheets have positive uniform sur-

face charge densities of value ¢.

IE] A sphere of radius 2a is made
of a nonconducting material that
has a uniform volume charge
density p. Assume the material
does not affect the electric field.
A spherical cavity of radius a is
now removed from the sphere as
shown in Figure P24.60. Show that
the electric field within the cavity
is uniform and is given by E_ = 0
and E; = pa/3e,.

Figure P24.60



