Homework 4
1-  A uniform electric field of magnitude E = 435 N/C makes an angle of 
 = 65.0° with a plane surface of area A = 3.50 m2 as in the Figure. Find the electricflux through this surface.
[image: ]

2- An electric field of intensity 3.50 kN/C is applied along the x-axis. Calculate the electric flux througha rectangular plane 0.350 m wide and 0.700 m long if (a) the plane is parallel to the yz-plane, (b) the plane is parallel to the xy-plane, and (c) the plane contains they-axis and its normal makes an angle of 40.0° with thex-axis.

3- The electric field everywhere on the surface of acharged sphere of radius 0.230 m has a magnitude of 575 N/C and points radially outward from the centerof the sphere. (a) What is the net charge on the sphere? (b) What can you conclude about the nature and distributionof charge inside the sphere?

4- A charge q =+ 15.80 μC is located at the center of a regular tetrahedron (a four sided surface) as in the Figure. Find (a) the total electric flux through the tetrahedron and (b) the electric flux through one face ofthe tetrahedron.

[image: ]
5- A point charge q is located at the center of a spherical shell of radius that has a charge -q uniformly distributed on its surface. Find the electric field (a) for allpoints outside the spherical shell and (b) for a pointinside the shell a distance r from the center.
[bookmark: _GoBack]
6- A charge of 1.70 3 102μC is at the center of acube of edge 80.0 cm.
No other charges are nearby. (a)  Find the flux through the whole surface of thecube. (b) Find the flux through each face of the cube. (c) Would your answers to parts (a) or (b) change if thecharge were not at the center? Explain.
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tude and direction of the electric field at the surface of
the generator.

15.9 Electric Flux and Gauss's Law

40. A uniform electric field of magnitude £ = 435 N/C
makes an angle of § = 65.0° with a plane surface of
area A = 3.50 m? as in Figure P15.40. Find the electric
flux through this surface.

.

Figure P15.40

41. [ An electric field of intensity 3.50 kN/G is applied

along the x-axis. Calculate the electric flux through

a rectangular plane 0.350 m wide and 0.700 m long if

(@) the plane is parallel to the y=-plane, (b) the plane is

parallel (o the xy-plane, and (¢) the plane contains the

y-axis and its normal makes an angle of 40.0° with the
eaxis.

T The electric field everywhere on the surface of a

Problems 545

46. [ A charge of 1.70 X 10? 4C is at the center of a
cube of edge 80.0 cm. No other charges are nearby.
(@) Find the flux through the whole surface of the
cube. (b) Find the flux through each face of the cube.
(&) Would your answers to parts (a) or (b) change if the
charge were not at the center? Explain.

Suppose the conducting spherical shell of Figure
15.29 carries a charge of 3.00 nC and that a charge of
~2.00 nC is at the center of the sphere. If a = 2.00 m
and b= 240 m, find the electric field at (a) = 1.50 m,
(b) 7= 2.20 m, and (¢) r = 2.50 m. (d) What is the
charge distribution on the sphere?

A very large nonconducting plate lying in the x-
plane carries a charge per unit arca of . A second
such plate located at z = 2.00 cm and oriented parallel
1o the xy-plane carries a charge per unit area of ~20.
Find the electric field (a) for 2 < 0, (b) 0 < z< 2.00 cm,
and (¢) 2> 2.00 cm.

47

Additional Problems

49. In deep space two spheres each of radius 5.00 m are
connected by a 3.00 X 10* m nonconducting cord. If
a uniformly distributed charge of 35.0 mC resides on
the surface of each sphere, calculate the tension in the
cord.

50. A nonconducting, thin plane sheet of charge car-
ries a uniform charge per unit area of 5.20 pC/m? as
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2. (2 Lhe electric 1eld everywhere on (e SUMace of a
charged sphere of radius 0.230 m has a magnitude of
575 N/C and points radially ogtward from .
of the sphere. (a) What is the %ﬁﬁg [ m‘gﬁﬁ;
(b) What can you conclude about the nature and distri-
bution of charge inside the sphere?

Four closed surfaces,
5, through S, together
with the charges 20, 0,
and ~Q, are sketched in
Figure P1543. (The col-
ored lines are the inter-
sections of the surfaces
with the page) Find the
electric flux through cach
surface.

A charge ¢ = +5.80 uC is

located at the center of a

regular tetrahedron (a four-

sided surface) as in Figure

Pl544. Find @) the total

clectric flux through the tet-

rahedron and (b) the elec-
tric flux through one face of
the tetrahedron.

A point charge ¢ is located

at the center of a spherical

shell of radius a that has a charge —¢ uniformly dis-
tributed on it surface. Find the electric field (a) for all
boints outside the spherical shell and (b) for a point

£

Figure P15.43

45. Figure P15.44

ties a uniform charge per unit area of 5.20 uC/m? as
in Figure 15.30. (a) Find the clectric field ata distance

Enhi®§ieca from the plate. (b) Explain whether your

result changes as the distance from the sheet is varied.
51. Three point charges are aligned along the x-axis as
shown in Figure P15.51. Find the electric field at the
position x = +2.0m, y

OI-—O

~4.0nC

y

0m

osnm—-‘
@

3.0nC

5.0nC

Figure P15.51

@ A small plastic ball of mass m = 2.00 g is suspended
by a string of length L = 20.0 em in a uniform elec-
tric field, as shown in Figure P15.52. If the ball is in
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