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1 Electric field in a sphere with constant polarization

A sphere of radius R contains no free charge but has polarization
Ple) =P%
where P > 0 is a constant with units of C/m?.

) Determine an expression for the electric displacement.
b) Determine an expression for the electric field inside and outside the sphere.
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2 Parallel plate capacitor filled with a dielectric

A parallel plate capacitor has plates of area A sepa-
rated by distance d. The gap between the plates is
filled with a dielectric material with permittivity e.
Assume that the gap between the plates is very small
compared to their horizontal extent. The upper plate
has uniform free surface charge density, +o; and the
lower plate —o .

Determine an expression for the electric field between

o

o

)
)
)
)

o,

the capacitor plates.

Determine an expression for the electrostatic potential difference between the plates.
Determine an expression for the capacitance of the capacitor.

Suppose that initially the region between the plates is a vacuum but this is later filled

by water (dielectric constant 80.4). By what factor will the capacitance change when

the plates are filled by water?

If the free charge per unit area on the upper plate is

+0ree and on the lower plate is

—0Ofee, determine expressions for the bound charge densities on the upper and lower

surfaces of each dielectric.
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