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Problem #4

In a slab of dielectric material for which &
(®) Pand pj..

2.46,and V = 30027 V, find: (&) D and p,,
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Problem #5

Consider Figure 5.18 as a spherical diclectric shell so that & = %, fora < r < b and
&= 6 for0 < r < a. If acharge Q is placed at the center of the shell, find
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Problem #6

Asphere of radius a and dielectric constant e, has a uniform charge density of p,.

() Atthe center of the sphere, show that
X
+
V= e @et )

(b) Find the potential at the surface of the sphere.
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Problem #7

Region 1 (z < 0) containsa dielectric for which ¢, = 2.5, while region 2 (¢ > 0) is char-
acterized by ¢, = 4. Let E, = —30a, + S0a, + 70a, V/im and find: (@) Dy, (b) Pa,
(c) the angle between E and the normal to the surface.
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Problem #8

Given that E; = 10a, — 6a, + 12a, V/m in Figure 5.19, find: (a) P,
angle E, makes with the y-axis, (c) the energy density in each region.

. (b) E; and the
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Problem #9

Ahomogencous dielectic (¢, = 2.5) fills region 1 (x = 0) while region 2 (x = 0 is
free space.

(@) 1D, = 12a, — 10a, + 4a,nC/m’, find D, and 6,.

(b) If Ey = 12 V/m and 6, = 60°, find £, and 6, Take 0, and 0 as defined in the

Figure 5,15
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Problem #1

A compasite conductor 10 m long consists of an inner core of steel of radius 1.5 cm and.
an outer sheath of copper whose thickness is 0.5 cm.

(@) Determine the resistance of the conductor.

(b) I the total current in the conductor is 60 A, what current flows in each metal?

(©) Find the resistance of a solid copper conductor of the same length and cross-sectional
areas as the sheath. Take the resistivities of copper and steel as 177 X 10 and
118 X 10740 - m, respectively.
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Problem #2

Ahollow cylinder of length 2 m has s cross section as shown in Figure 5.18. If the cylin-
der is made of carbon (9 = 10° mhos/m), determine the resistance between the ends of
the cylinder, Take @ = 3 em, b = 5 cm.





image4.png
Prob. 5.10

2

—a) " 10 @S- 9l

-4
o8 " o i




image5.png
Problem #3

A dielectric material contains 2 X 10" polar molecules/m’, cach of dipole moment

1.8 X 10™%" C/m. Assuming that all the dipoles are aligned in the direction of the electric
field E = 10° a, V/m, find P and .




