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A parallel-pate capacitor of area 4 and separation 4 is filled
with air &,, as shown in Fig.{a). Neglect the fringing effects for the

following questions.

{(1}Using the applied voltage ¥ and accumulated charges @, de-
rive the capacitance C of such a structure in terms of above pa-
rameters.

(2)Repeat (1) and open the switch. Now insert two stacked dielec-

tric slabs of g =2¢,, &, =3¢, dlz%, dzx%, as shown in

Fig.(b). Find the new capacitance of such a configuration.

(3)Repeat (2} and close the switch, as shown in Fig.(c). What is the
change of the voltage across the plates (unchanged, increased or
decreased) while turning the switch from ‘open’ to ‘close’ state?

such a configuration.

After closing the switch (steady state), find the capacitance of
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A positive point charge  is at the center of a spherical dielectric
sheli of an inner radius R, and an outer radius R,. The dielectric
constant of the shell is ¢,. Determine E, ¥, D,and P as func-
tions of the radial distance X. [97& k4]
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FHGauss Law : cﬁsﬁ-dS 0,=D= mQRZ d, everywhere.
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For two quarter circular line Y
charges of density 2p, and

-p, , respectively, located on 2p,
the x-y plane, as shown in Fig. p

below, determine the following
quantities at any point (0,0, z) =P

on the z -axis, . (0, 0, 2)
(1)the electric potential V. z

(2) the electric field intensity

-

E. [97# K EE

.

Y
=

}/




3-80  Eahd Eah(l)

@3k 5 SE RS A BmedmE -

@

wy =t Ll _ 1 [j” P adg+ ] —————-—l—adgb}
2( +a )z

drey "¢ R Amey |71 (% 4 g )
1 —ap; T, 2ap,  m|_ ap;
dngy| (Z+a) 2 (P4’ 2] 8s(P+ad)
®%A%@‘
o Ipfdf(i” 3’”)
g, oL "
Horhi 7= zd,
¥ =ad,

Y 2
|7 -7 P= (2 ~a?)?

dé' =add
R B B 1R
Be I JO “Pc(zaz“afgh) add + J-erPz(ZQ af¢)ad¢
4rg, (2* —a*)? ~a?)?
mﬁ&%ﬁ%%§M2@ﬁ I%ﬁ&ﬁﬁ%ﬁ’ﬁ%ﬁa’
4, 4, =47
E‘zEx&x+Eyay+Ea
E =E-@,
Hip E, =E-a,
E,=E-a,
EZWE"&Z“ 1 —pﬂza3.£+ chzallz - P20 ;
gy | (2 ~dPy 2 (F-dP) 2| 8gy(z? - a?)

i 2
E,=E-4 = ! r} Pl a,-d,de +I —E&“?éx'&@sd‘i{l
= :

4rg, i 5(22_a2> —a?)?



Chapter 3 &3 3-81

— 1 0
i {j = 2);( sing)d¢ +j - ) ( sin ¢)d¢]
- 3p,a°
drgy (2’ ~a’ )%
s 0 ,oya2
E =E-4, = pr [I_% g ) s cospdg +I - ) cosqﬁdqb}
—3p.at

- E)
Arg, (22 ~a*)?

\

A spherical dielectric shell of an inner radius 5 and an outer ra-

dius r, is centered at the origin and has a dielectric constant of

g,. Given a charge distribution
2

p, (Cim®)= p‘}[l_r?] re , where 7=+[x*+ )" +z* , determine

_ 0 else
WE in 0<rsr,.
(27 and P inside the diclectric shell. [97% . B4~ @] )
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Figure shows two conductive

plates which are parallel with
each other. Fach plate has a
height ¢ and a length L.
The gap between them is g.
The right plate is mechani-
cally fixed, and the left plate
is free to slide only in the #x
directions. With a constant

voltage ¥ applied across the
two plates, the movable left plate experiences a mechanical force of
electric origin. Consider the left plate is located closer to you as
depicted by the figure. Derive F, the x component of that force.
Be careful with the “+” and/or “~ " sign(s) in your answer.

[Note: Ignore the fringing of fields at the edges of the plates.]
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