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- 1. Two copper plates with surface area A are 15
separated by two diclectric materials as

shown in the right figure. The relative
permiitivities and the thickness of two

dielectric materials are g, &, and a, b

-—>|_c*|a|<—-

respectively. Please find the electric
displacement (D), the clectric field (E), the
polarization (P), the capacitance (C), the

g ._.:|_..L-.A. [

surface charge density (o,) and the free charge density () at O and P points.
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. A sphere with a radius R contains charges distributed -

N

5,

—3-
o

as p=ar’+br+c where p and r are the charge
density and the distance to the center of the sphere. p

Please calculate the electric ficld (£) and the electric
potential (V) atr <R, r=Randr<R.
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e

3. A coaxial cable carries a current T flowing in

opposite directions in the inner core and in the

: éh_ -

15&’_ ) outer cladding. Assuming the current is
' distributed uniformly over the conducting core

’- and cladding, and a special linear magnetic

material with a permeability of u s
sandwitched in between. Please calculate the

i_ ' flux density ( ) and the magnetic field (H) _ -
: ' inr>e, b<r<ge<r<bandinr<a.
| .

23:} 4. A Monopolar Motor is assembled by ) -iim
Tt conducting material made disk and cylindrical : j
F. bar. Their diameters are shown in the right

figure. An uniform magnetic field is

supplied parallel to the cylindircal bar and
perpendicular to the disk. When an external

T o

battery supplied a current 1 from the positive

+V -
. side into the bar and along the radius direction -

: of the disk back to the negative side, please calculate the torque (7 ) and the angular 2
2 velocity (&) of the disk. During the electric conduction, the electric current ] l’
i
t
;

experiences an electric resistance of R. ' Ji
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