Tutorial 9 Solution
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2. * What current density would produce the vector potential, A = k¢ (where k is a con-
stant), in cylindrical coordinates? —
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3. * A sphere of radius R carries a polarization P(7) = k77 where k is a constant and 7 is the
vector from the center.
(a) Calculate the bound charges o, and p,

(b) Find the electric field inside and outside the sphere.
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6. * Find the electric potential inside and outside a homogeneous linear isotropic dielectric
sphere (with dielectric constant ¢, and Tadiuts R), at “at the centre of which a pure dipole p’

iSTmbedded. —

+\> \.0\?\"\&1\ S iﬁ:

o Use <td s

(in) Q)LKWO ))

\/;q\('(,b\: ED A"\Z YQ‘f' &}

. el
! L
(o) o
Vo (0) < 5 (A~ e p o)
, ot N =
App\a [aplecs s o
Cﬁ:\ } N X T(_%(m BO“ . ( gﬂy\
C“M“ﬂ e >y A (o)
c v (v= 2| = A, =o VL
Cen e <;\ \lm MG
Y-
U'\)
O ' \/i (Y,O\ < I PC&BG :) BL = O 'V/Qﬁ{
C“) \\”‘"\O n L’F{,,igx:— P)('I""\: p F\
D :
e 6

/> @2 \ (RG}
ST X L) ViR o) \c. . = _<a



. Y=V
(\\D \/,GK‘R,G = = ot - Eljn= ;Q_

Co

- @;) (R,O) —_—
o=
o

J

- SF =

. — L\’\I\ D-l- O‘d_ ’_B.L [EaY J
e Eiin™0 ’
D:ee‘.f E_I.o'd'" Qoi--r 1o
Q"’_'-"_=__ -0 1’;’“' Qené\ﬁh
[Tete T P
™ =R
XY Y-_F\ ——
) " PO
2 A vt lee) .
oo (e d) ®) = L Uncgy ¥
Z 8y Pl £<®.
2=?
\G,U\
= (\'ﬂ) L ©
© D0 o) o ety I T L)
% i- - 8L ' P}V m - ‘Q--:O
(iv) T2 gee Lt pIPS
Y T =
3
Yaee Y
@ 7. * A cylinder of radius R and height L is positioned such that the origin is at the center
a_I}d the z-axis is alongﬁthe axis of the cylinder. The cylinder carries a frozen pol%risatiog
P = F,z. Calculate £/ and D at all points on the z-axis. Are the quantities D and E
proportional to each other inside the ;Inaterial? — ( 3 Ve o
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8. * A conducting sphere of radius R is half submerged in a linear, homogeneous, semi-
infinite liquid dielectric medium of doelectric constant . The sphere is at a potential V}.
Assuming there is no bound charge at the liquid-air interface, calculate

(a) the potential at a point outside the spheré,

(b) the electric field, the electric dispacement, and the surface and volume bound charge

density in the dielectric, L —
(c) the total free charge on the conductor. ’(TB
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