EM Lecture 5 —worked examples

010
Q1) A dielectric material has a uniform polarisation P = E— U cm2 A 0.2 m? surface
21

0
of thismaterial has anormal vector in the %E direction. What is the total polarisation

charge on this surface?

A1) The polarisation surface charge density is given by
. 010 oD
o,=Ph= E— D%ﬁ = -1/3Cm (where we have normalised the vector
2

perpendicular to the surface). Hence the total charge on this surfaceis

0.2x-1/3=-0.067 C.

] O
Q2) The polarisation of adielectricisgivenby P = Aﬁxzi_ - zlsﬁ where Aisa

constant. What is the value of the polarisation volume charge density at the
point (1,2,-3) m?

A2) The polarisation volume charge density is given by
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AL 2x+ )= AC-2x1+1)=-A inthiscase.
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Q3) On the surface of a sphere of radius R the surface polarisation is given by
P(t) = P, cos(ct) in the direction of the outward normal to the surface. P, isa

constant. Obtain an expression for the total current flowing through the surface of the
sphere as afunction of time.

A3) We have that the polarisation current density is given by:

3,0=2 = -pwsin(at)
ot
flowing radially outwards. With atotal surface area 4rtR” the current flowing through

the surfaceis

l,(t) = —4TR?P, wsin( ab)




