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Example 4.6. A parallel-plate capacitor is filled with insulating material of dielectric constant €. What effect does this
have on its capacitance;’
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Problem 4.18 The space between the plates of a parallel-plate capacitor is filled with two slabs of linear dielectric
material. Each slab has thickness g, so the total distance between the plates is 2a. Slab 1 has a dielectric constant of 2,

and slab 2 has a dielectric constant of 1.5. The free charge density on the top plate is ¢ and on the bottom plate -o.

‘ .
(a) Find the electric displacement D in each slab. (b) Find the electric field E in each slab. if =2

2 1529,

(c) Find the polarization P in each slab. (d) Find the potential difference between the plates. €Ly

(e) Find the location and amount of all bound charge. (f) Now that you know all the charge (free and bound),
recalculate the field in each slab, and confirm your answer to (b).
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Problem 4.21 A certain coaxial cable consists of a copper wire, radius a, surrounded by a concentric copper tube of
inner radius ¢ . The space between is partially filled (from b out to c) with material of dielectric constant €, as shown.

Find the capacitance per unit length of this cable.
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" Problem 4.26: A spherical conductor, of radius g, carries a charge Q (Fig. 4.29). It is surrounded by linear
dielectric material of susceptibility Xe, out to radius b. Find the energy of this configuration (Eq. 4.58).
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Problem 4.28 Two long coaxial cylindrical metal tubes (inner radius a, outer radius b) stand vertically in a tank of
dielectric oil (susceptibility xe, mass density p). The inner one is maintained at potential V, and the outer one is |
grounded. To what height (h) does the oil rise, in the space between the tubes? \
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