
CYK/2007/PH 410/Tutorial 6 Ele
trodynami
s I[Gri�ths 4.10℄ A sphere of radius R 
arries a polarization
P(r) = kr,where k is a 
onstant and ris the ve
tor from the 
enter.1. Cal
ulate the bound 
harges σb and ρb.2. Find the ele
tri
 �eld inside and outside the sphere.[Gri�ths 4.25℄ Consider an interfa
e (z = 0) between two linear diele
tri
s, with permittivity

ǫ1 and ǫ2 . A point 
harge q is embeded at (0, 0, d) in diele
tri
 ǫ1. Find Potentialeverywhere. (See Example 4.8 in Gri�ths). Draw ele
tri
 �eld lines for ǫ1 > ǫ2 and
ǫ1 < ǫ2.[�℄ A sphere of linear diele
tri
 material (radius a, permittivity ǫ2) is pla
ed in a region ofpermittivity ǫ1. In the absen
e of the sphere, there exists a uniform ele
tri
 �eld E =E0k̂in the outer diele
tri
. Find the potential (everywhere), the 
harge density on the surfa
eof the sphere. Sket
h E lines for ǫ1 > ǫ2 and ǫ1 < ǫ2.[Gri�ths 4.34℄ A point dipole p is embeded at the 
enter of a sphere of linear diele
tri
material (with radius R and diele
tri
 
onstant ǫr). Find the ele
tri
 potential insideand outside the sphere.[Gri�ths 4.40℄ the Langevin Formula.[�℄ A lo
alized 
harge distribution des
ribed by ρ(x) is kept in an external potential Φ(x).Show that the ele
trostati
 energy is given by

W = qΦ(0) − p · E(0) −
1
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