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Chapter 4:
ProanEms

4~ A thin dieleciric rod of eross section A4 extends along the z-axis from
7= 3 tox = L, The pelarisation of the rod ig along its length, ang is given
by P, = az® + b. Find the volume density of polarization charge sand the
surface polarization charge on each end, Show eaplicitly that the toial bound
charge vanishes iv this case.

4-2. A dielectric cube of side L has a rachal polarizetion given by P = Ar,
where A is a constant, and r =~ Iz - jy 4 k2. The origan of 2oordinates is at
the center of the cube. Find il beund charge densitics, and show expiicitly that
the total bonnd charge vauishes,

4--3. A dielectrie rod in {be shape of a right ciredar cylinder of length L
and rudius B is polarized in the direchion of its length. I the polarizatiop is
uniform and of magnitude P. caleulate the eicctric field resuliing from this
polarization at a point on the axis of the vod.

i-4, Prove ibe following relstiopship between the polarization, P, and the
hound charge densities pp and op, for a diclestrie specimen of volume V and
surfuce .

jv Pdy = [v ppr do + Jfg ¢y da.

Here, r = ix - iy -+ kz is the position veetor frown any fixed crigin.  [Hint:
Expand div (2P} aceording to Eg. (4-10).}

4-5. Two semi-infinits hlocks of diclectric are placed almost in contact so
that there exisls a narvow gap of constant separebion bebween them. The
polarization P is constand throvghout all of the dielectric materizl, snd it makes
the angle v with the normal to the planes bounding the gap. Determine the
alectrie field in the gap.



