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P.E. 6.9 From Example 6.9,

pin?
a

I=[Jeds= ‘_j;Lj”J,m+ ]’JWIQJ lnf[w 470,
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Problem #4

I Figure 6.19 represents the cross sections of two spherical capacitors, determi
their capacitances. Leta = 1 mm. b = 3mm. ¢ = 2mm. e, = 25.and £, = 3.5
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77+ G and C, arein parallel.
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Problem #5

Derive the formula for the capacitance C = Q/V, of a cylindrical capacitor in eq.
(6.28) by assuming V,, and finding Q.
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P.E.6.11 Asin Example 6.8, assuming V(p = a)= 0, Vip=b)=v,
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Problem #6

A spherical capacitor with a = 1.5 cm, b = & om has an inhomogeneous dielectr
ot v = 100/ Caleulute the capuciance of th capacitor.
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P.E. 6.13 Instead of Eq. (6.31), we now have

%0 ,2 dome,

Inb/a
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T /15 36 T S
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Problem #7

‘The region between x = 0 and x = d is free space and has p, = p,(x — d)/d. If
V(x = 0) = 0and V(x = d) = V,, find: (a) V and E, (b} the surface charge densities at
x=0andx = d.
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Prob. 6.3 (a)

vy =

Y ok 2ekies d
dx

When x=0, V=0 —» 0=B
When x=d, V=V, —— V,=—kd’/6+kd’/2+ Ad

ie. A=V, /d—kd’/3

At x=d, ar=-ay, p, =-p,d/2+p,d+e,V,/d-p,dI3
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Problem #§

Consider the conducting plates shown in Figwre 626, If Vi
V(z = 2mm) = 50 V. determine V. E, and I in the dieleeric region (s,
the plates and g on the plates.

=0)=0 and
1.5) between
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Prob. 6.11

;
vw-L g voses
dz?

When z=0, V=0 B=0

Whenz=d, V=V, Vo=Ad or A=Vyd

e

Hence,

¥V =252kV, E=-25a,kV/m

-9

(15)25x10°a, =

332a,nC/m?

36n

332nC/m?

The surface charge density is positive on the plate at z=d and negative on the plate at
z=0.
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Problem #9

‘The cylindrical capacitor whose cross section is in Figure 6.27 has inner and outer radii of
5 mm and 15 mm, respectively. If V(p = S mm) = 100 V and V(p = I5mm) = 0V,
caleulate V, E, and D at p = 10 mm and pg on cach plate. Take €, = 2.
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Prob. 6.12 From Example 6.8, solving v?¥ =0 when ¥ =¥(p) leads to

VoInp/a
y==e

Inb/a
_E5

D=~
= ombra%

lp-a
In this case, Vo=100 V, b=5mm, a=15mm, ¢, =2. Hence at p=10mm,
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10
D=-9.102x10"x —
<10 T

(p=3mm)= g 10
o= 365 D5ms
lr 10°
= 151 oy
p.(p = I5mm) D75 = 1073 nC/m!
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Problem #10

A parallel-plate capacitor has plate area 200 cm? and plate separation 3 mm. The charge
density is 1 uC/m” with air as diclectric. Find

(@) The capacitance of the capacitor
(b) The voltage between the plates
(c) The force with which the plates attract each other
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Prob. 6.30 (a)
€, _ 107 2008107
d - 36r 3x107

=59 pF

(b) p, 07 nC/m*. But
Y
= Ltep,
or
2l 1030107 e36m10° < 3393 v
(c)

o
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Problem #11

Two conducting plates are placed at z = —2 cm and z = 2 cm and are, respectively,

maintained at potentials 0 and 200 V. Assuming that the plates are separated by a
polypropylene (& = 2.25

Calculate: (a) the potential at the middle of the plates.
(b) the surface charge densities a the plates,
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Prob, 6.31

>

200V
z=2 s

Let zbe incm

L ‘
a "

5 V=B i

V=0 ——>  0=2A+B or B-24

When z=

. V=200 20024424  ——>» A=
—

V =502+ 100

@ Ve0)=100v

) E=-V¥--a

P

Atthe upper plate (2=2), 0= -3,

10
Py = 500085, = 5000x225x 7 —
360

=995 nC/m’

Atthe lower plate (z=-2), 3, = +a,
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Problem #12

The parallel-plate capacitor of Figure 6.34 is quarter-filled with mica (&, = 6). Find the
capacitance of the capacitor.
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Prob. 6.28

v

HH

L

From the figure above,

ac,
GG
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where
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Problem #13

Concentri shells 7 = 20 cm and r = 30 em are held at V = 0 and V = 50, respectively.
If the space between them is filled with dielectric material (e = 3.1¢,, 102 S/m),
find: (a) V, E, and D, (b) the charge densites on the shells, (c) the leakage resistance,
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Prob. 6.34 (a)
V=0

V-

+8
When =20cm, V=0 0=-A02 +B or B=5A

When r=30cm, V=50 50=-A/03 +5A or A=30, B=150
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PRACTICE EXERCISE 6.1

In s one dimensional device, the charge density is given by g, = potla, ITE = 0t
%= 0andV = Datx = g, find Vand E.

o

A @2 55
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If E=0at x =0, then

0=0-4 >

If V=0at x=a, then
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Problem #2

Adisc of thickness 7 has radius b and a central hole of radius a. Taking the conduc-
tivity of the disc as o, find the resistance between

(b) The two flat sides of the disc

‘E (@) The hole and the rim of the disc
b
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P.E. 6.8 () This is similar to Example 6.8(a) except that here 0< < 21 instead of
0<$<x/2. Hence

n?

2ntVs o
= 2 and =-2=

In(6/a) R 2

(b) This to similar to Example 6.8(b) except that here 0 < ¢ < 2r . Hence

Vo ' Vor(® - a’)
t

”wdpd@ =

t
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Problem #3

A coaxial cable contains an insulating material of conductivity o, in its upper half
and another material of conductisity o in ts lower half (similar to the situation in
Figure 6.19b). If the radius of the central wire is a and that of the sheath is b, show
that the leakage resistance of length € of the cable is




